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SERIES J TEN KEY ADDING AND SUBTRACTING MACHINE 

Fig. I-1 Series J400 

The above Fig.I-1 is the 3urroughs 
Series J400 which is the basic machine 
explained in this instruction"book. It is 
a light weight, portable, ten key, adding 
and subtracting machine of sturdy constr­
uction. Compact construction makes it 
readily adaptable to desk use and its 
attractive appearance makes it especially 
desirable for personal use on all types 
of computing problems. 

The Series J Range of machines include 
a variety of styles and models with diff­
erent features which are as follows: 

J400 Series - Standard model in a die 
cast case. 

JSOO Series - Standard model without red 
ribbon and 5/6" spacing in 
a high quality plastic case. 

J600 Series 

J514 

- Standard model with addit­
ion keyboard features in a 
high quality plastic case. 

- Basic JSOO with dial set 
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multiplier in a high qual­
ity plastic case. 

J700 - Keyset multiplier with the 
additional J600 features 
fitted, also in a high 
quality plastic case. 

A more detailed description of the 
various styles and features is given in 
later sections of this instruction 
book. 

All Series J Machines are electrically 
operated and use the principle of full 
camshaft control of all machine functions. 
This principle assured positive control 
and timing of all mechanisms in the mach­
ine, thus permitting a quiet, high speed 
operation with a high degree of depend­
ability. 

The keyboard and functional controls 
provide ease of machine operation for the 
occasional operator and the attainment of 
high speed performance by the experienced 
operator. 
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1he various styles and models available 
provide a wide range of high performance 
machines to cover most adding and calcu­
lating problems. 

M:>re detailed information pertaining to 

machine operating instructions may be 
found in the Advertising and Reference 
File in the District/Branch Office. It 
is suggested you review this for additio­
nal assistance. 

KEYBOARD CONTROLS THE BASIC FUNCTIONS 

MINUS 
REPEAT 

KEY 

INDICATOR 
SHUTTER 

PLUS 
MOTOR BAR. 

SUB-TOTAL 
KEY 

Fig. I-2 Keyboard Section 

Listing Keys 

1be listing keys, Fig.I-2, are located 
in the central area of the keyboard and 
are so arranged that it is possible to 
operate the keys with just one finger or 
by the touch method. To assist in the use 
of the touch method of operation, the top 
surfaces of keys 4,5 and 6 have bee~ 
formed more concave than the others, with 
an added embossment in the center of the 
concave surface of the 5 keytop to afford 
the operator a home position for the 
fingers without visual observation. 
Amounts are set up on the listing keys in 
the same order as the figures would be 
written by hand. The machine automatic­
ally places each figure in its proper 
coluun. 

Column Indicator 

J!" k .... 1 Just ~hove the list~ng ~eys is 
the visual column indicator, 

which is covered by an indicator shutter 
when no amounts are indexed in the inter­
mediate keyboard. 1be indicator shutter 
moves to the left one column as each 
listing key is depressed, and amounts set 
up in the intermediate keyboard will 
print in the columns exposedon the column 
indicator. 

Total Key 

~The net total of accumulated 
~ amounts that have been added or 
subtracted is printed and the machine is 
cleared when the total key is depressed. 



(_1 

0 

-~---~ -~------

Sec. I Burroughs - Series J Instruction C-0ok 5 

If the total is a plus amount, an asterisk 
('*") is printed to the right of the total­
ed amount. 

Machines containing the Minus Balance 
Feature print a true minus total from 
depression of the total key when a larger 
amount is subtracted than the amount that 
is added. Minus totals are indicated by 
the printing of the minus total symbol 
(-.$), and the amount is printed in red. 

Machines that do not contain the Minus 
Balance Feature print the complement of 
minus totals which are identified with 
the total symbol l*). 

If no amounts have been accumulated and 
the total key is depressed a clear machine 
is indicatedby one or two ciphers accord­
ing to punctuation and a total symbol. 

Sub-Total Key. 

~ In machines having the Minus Balance 
L.:.:.J Feature, depression of the sub-total 

key automatically prints a total of plus 
or minus accumulations and retains the 
accumulation in the machine. The sub­
totaled minus amounts are printed in red. 
Separate sub-total symbols are also 
printed for sub-totaled plus amounts (•) 
and sub-totaled minus amounts (-e). 

Machines that do not contain the Minus 
Balance Feature print the complements of 
minus totals which are identified with 
the sub-total symbol (e). 

If no amounts have been accumulated and 
the subtotal key is depressed, a clear 
machine is indicated by one or two ciphers 
according to punctuation and sub-total 
symbol. 
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Plus Motor Bar 

After listing keys have been 
depressed to index amounts into the 
intermediate keyboard depression of 

+ the plus motor bar causes the mach­
ine to operate and accumulate as a 
plus amount the numerals that were 
set up in the intermediate keyboard. 

By depressing the motor bar to operate 
the machine without indexing amounts into 
the intermediate keyboard; blank space in 
multiples of 1/6" may be placed between 
printed amounts. This may be desirable, 
for example, when listing a series of 
separate groups of figures, or when space 
is needed for writing- in pertinent inform­
ation to the printed amount. 

Subtract Key 

17::\J Depression of the subtract key 
L.::.J causes amounts indexed in the inter-

mediate keyboard to subtract in the 
same manner as the plus motor bar causes 
addition. All amounts subtracted are 
identified with the subtract symbol (-) 
printed to the right of the amount and by 
being printed in red. 

Repeat Key 

~ Amounts indexed in the intermediate 
~keyboard are printed, added and re­

tained on the intermediate keyboard for 
as many machine operations as the multi­
plying key is held depressed. The inter­
mediate keyboard will not be cleared dur­
ing the last operation from the plus 
Multiplying Key. After the plus multiply­
ing operation, the keyboard may be cleared 
by using the Error (E) key, oronmachines 
fitted with Totals After Repeat, the Total 
or Sub-Total keys. 
Minus Repeat Key 

~Amounts indexed into the intermediate 
~ keyboard are printed, subtracted and 

retained on the intermediate keyboard for 
as many operations as the Subtract Multi-

FOR FORM 3705 
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plying key is held depressed. The inter­
mediate keyboard will not be cleared 
during the last operation from the Subtr­
act Multiplying Key. Afterthe minus mult­
i p1 ying operation, the keyboard may be 
cleared hy using the Error (E) key, or on 
machines fitted with Totals after Repeat, 
the Total or Sub-Total keys. 

Non Add Key 

~Amounts indexed into the interoed­
t.:J iate keyboard from depression of any 
of the ten listing keys may be printed 
but not added or subtracted by depressing 
the non-add key. This key, when depressed, 
indexes the non- add symbol (-//-) to print 
with the indexed amount, disengages the 
accumulator meshing mechanism and operat­
es the machine. 

Error Key 

~When the error key is depressed, the 
L.:;.J.machine operates - clearing the 

intermediate keyboard and returning the 
column indicator shutter to normal posit­
ion. Depression of the error key prevents 
printing, accumulation and paper spacing 
duringthe machine operation. As previous-
1 y stated, it may be used to clear the 
intermediate keyboard of the multiplicand 
following multiplying operations. 

Paper Feeding 

Amounts indexed into the intermediate 
keyboard are subsequently printed on the 
paper tape, which feeds from a paper roll 
in the back of the machine during the 
ensuing machine operation. 1he paper pro­
g res se s aiound the platen 1/6" during 
each machine operation, except from the 
correction key as expla~ned in the pre­
ceeding subject and from the total key 
explained in the next subject. 

Feeding of the paper on each machine 
operation places enough space b·:tween 
amounts to afford easy reading of umounts 
and economical use of paper tape. 

TEAR-OFF 
___ ......,PAPER RELEASE 

Fig, I-3 Paper Feed 

PLATEN 
TWIRLER 

The paper tape may be easily spaced 
either forward or reverse by manually 
turning the platen twirler. The tape may 
also be straightened or moved independent­
ly of the platen by actuating the paper 
release lever or button which is shown in 
Fig.I-1. Actuation of the lever or button 
releases pressure rolls under the platen 
that, normally, hold the paper firmly 
against the platen for efficient paper 
feeding. 

The printed list may be removed from 
the machine by pulling the exposed end of 
the tape forward and tearing it off 
against the upper serrated edge of the 
tear off blade. 

Extra Spaces from Totals 

During total operations, the paper tape 
is spaced five spaces-5/6"-to place the 
printed total above the serrated edge of 
the tear-off blade, thus eliminating the 

5/6" SPACE CONTROL 
LEVER 

Fig. I-4. 5/6" Space Lever 
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need for manual advancing of the tape 
before tearing the paper to remove the 
printed list and total from the machine. 
\Vhen there is no need to remove the tape 
after the total operation - such as when 
several lists and totals are to be left 
on one strip of the tape - the control 
lever may be moved forward to provide 
standard 1/6" spacing from total operat-
1ons. 

Paper Roll 

Fig. I-5. Roll Paper Position 

An opening is provided in the back of 
the machine case in order that the paper 
roll, used for printing of all amounts, 
may be installed into the paper roll 
holder. The roll is supported by a shaft 
which in turn is retained in position by 
latches in each side of the roll holder. 
The roll is easily installed by placing 
the support shaft through the core of the 
roll and, with the tape directed forward 
and upward between the roll and the carr­
iage, inserting the roll into the holder 
so that the retaining latches firmly hold 
the roll support shaft. 

Paper Insertion into the Carriage 

'!here are two simple, easily performed 
methods of inserting the paper tape into 
the carriage, both of which are equally 
acceptable. 
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Fig. I-6. Paper Release Lever 

The small amount of paper left on the 
nearly depleted roll may be removed by 
holding down the paper release lever or 
button to release the pressure rolls from 
the tape and pulling the tape from the 
carriage. 

Fig. I-7. Paper Insertion 

Place the end of the tape from the new 
paper roll overthe small diameter plastic 
roller and firmly under the rearward side 
of the platen. Manually turn the platen 
with the platen twirler to advan~e the 
tape into pl'inting position, with the 
paper directed under the tear-off blade 
as it comes from the platen. 

FDR FORM 3705 
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Fig. I-8. Paper Insertion 

The other method is similar to the 
first, except that instead of removing 
the end of the tape-of the nearly deplet­
ed roll - from the carriage, tear it in 
two between the core and the platen. Then 
insert the end of the tape from the new 
roll over the old tape, which acts as a 
guide for the new tape and turn the 
twirler to advance both tapes around the 

platen. The portion of old tape may be 
discarded as soon as the platen has been 
turned enough to release it from the 
pressure rolls. 

The Inked Ribbon 

The printed figures on the paper tape 
are obtained by automatically feeding an 
ink-impregnated cloth ribbon between the 
paper and the type. When the type bars 
have been indexed to the printing posi­
t ion, the carriage is raised to apply 
pressure, by the platen, to the type. As 
the ribbon is between the tape and the 
type, pressure by the platen impr:i.nts an 
exact outline of the type face on the 
tape. 

The method of removing the case and re­
placing the ribbon is covered in 'Servic­
ing Procedures', Section X of this book. 
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BASIC FUNCTIONS 1 CROSS-SECTION VIEW SERIES J400 

TYPE BAR CIPHER BLOCK CIPHER BLOCK 
RESTORING ARM LATCH 

ADDING RACK 
RESTORING 
BAIL 

PLATEN PAPER TEAR OFF BLADE 

Fig. I-9 Terminology and Parts Relation, Series J400 

After learning some uses of the Series 
J machine and how it is operated, the 
next step would be to look at a cross~ 
section view of the machine showing the 
relationship of the various sections to be 
studied. The cross-section view of the 
Series J400 Fig. I-9 outlines the locat:icn 
of the mechanism in the machine, the 
relationship of the sections and parts to 
other sections and parts, also the names 
of the sections and parts to be referred 
to in this instruction book. You should 
familiarize yourself with Fig.I-9 at this 
time. 

PRINTED IN U.S. AMERICA MAY 1965 

The primary sections of the Series J 
are Keyboard, Carriage, Printing, Power & 
Accumulation. Your sequence of study will 
cover the functions, construction, tests 
and adjustments, and servicing procedures 
of the sections as listed above. This 
sequence is followed because it is the 
logical order of dismantling the ~achine 
for the purpose of study, Preventive 
Maintenance, and Extra Attentions. 

Observe the advantages of compactness, 
pleasing outward design, easy portability 
and adaptability to work location accom­
plished through careful engineering. 

FOR FORM 3705 
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Case Removal Opens Safety Switch 

The case is removed by first pushing 
the clamps which extend through the base 
on both sides of the machine rearward. 
1ben raisethe front end of the case until 
it clears the keyboard applying a slight 
rearward movement followed by an upward 
movement as you remove the case. 

Removal of the case actuates a safety 
device. 

Fig. I-10. Safety Switch 
(Early Style) 

Fig.I-11. Safety Switch 
(Late Style) 

Located on the right side of the paper 
holder on early machines (Fig.l-10), and 
on top of the motor on late style machin­
es (Fig.l-11).lhis safety device, through 
spring tension, holds the microswitch 
open, even though the drive is tripped by 
a control key depression. However, 
the switch control device is only a 
safety factor, and to follow good pract­
ice, the motor cord should be disconnect­
ed from the machine or from the wall out­
let any time the case is removed from the 
machine. 

Intermediate Keyboard Limits Type Bars 

In order that figures may be printed 
and accumulated in each colunm of an add­
ing machine, several limits must be pro­
vided in each column to position type 
bars and adding racks in relationship to 
the keys depressed. In some full keyboard 
machines, the tyPe bars and adding racks 
are limited directly by the keystems. In 

( 

other machines, the listing keys index c·-
auxiliary mechanisms to limit the type 
bars and adding racks. In Series J Mach-
ines, an intermediate keyboard is used 
for this function. 

Jl-~----0 0 
CICICCICICICICIC3CI I 
c11:::11 a Q 1:11:11::::1 Cl a Cl T 
1:1 a a a a 1::11:11:11:u:1 6 
aaaaaCICICIClc::JS 
a a a a cu::1 C. Cl a Cl 4 
c::1acrac::u::11:11C3aC1 I 

:::::::::~~ 
l:llc:ICICICICICICI 

==-'•" 

PINS 0 THIU 8 

Fig•I-12 Intermediate Keyboard 

The intermediate keyboard is located 
under the listing keyboard and contains 
7,8 or 10 colunms of stop pins. In each 
column are nine pins (cipher through 
eigh.t) which, when lowered, limit the 
travel of the type bars. To print and 
accumulate nines, the type bars limit on 
the type bar restoring bail. 



0 

0 

0 

Sec. I Burroughs - Series J Instruction Book 11 

The left column of stop pins in the 
intermediate keyboard is positioned under 
the listing kevs when the intermediate 
keyboard is in home position - to the 
right. When a listing key is depressed, 
the intermediate keyboard is moved one 
column to the left by a spring, _and the 
colwm in which a stop pin has been lower­
ed is positioned over the first type bar. 
Subsequent key depressions result in 
progressive movement of the intermediate 
keyboard toward the left. 

A type bar blocking shutter, in front 
of the intermediate keyboard, clears the 
type bars in columns where figures are 
indexed as the intermediate keyboard 
moves to the left. The shutter retains 
the type bars, to the left of indexed 
amounts, in non-printing (minus cipher) 
position during the machine listing oper­
ation. 

Indexing Amounts in the Intermediate 

INTERMEDIATE 
KEYBOARD 

KEYSTEM 
ARM 

Keyboard 

INTERMEDIATE 
KEYBOARD PIN 

Fig.1-13 Indexing Amounts 

When listing an amount $409.00, for 
example, the following actuations occur: 
depression of the number four key lowers 
~he nmnber four intermediate keyboard pin 
in the left column of the intermediate 
keyboard and causes the intermediate key­
board to move one column to the left by 
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lowerintt intermediate keyboard escapement 
shafts <Fig. I-l3) The intermediate key­
board shutter, (Fig. I-12) clears the first 
(units of cents) type bar as the lowered 
number four stop pin is positioned over 
the first (units of cents) type bar, 

~pression of the cipher key lowers the 
cipher stop pin in the second column from 
the left of the intermediate keyboard, 
Again the intermediate keyboard moves 
to the left - the shutter clears the 
second type bar and the lowered four 
stop pin is positioned over the second 
type bar as the cipher stop pin is posit­
ioned over the first type bar 

When the nine key is depressed, no stop 
pin is lowered but the intermediate key­
board moves to the left - the shutter 
clears the third type bar and the lowered 
four and cipher stop pins are positioned 
over the third and second type bars while 
no stop pin is lowered over the first 
type bar. 

Depression of the cipher key twice 
after indexing $4.09 moves the intermed­
iate keyboard to the left two more 
colwms. 1hus, type bars one through five 
are indexed, and $409.00 is printed and 
accumulated during the ensuing machine 
operation. 

Paper Bolder Dispenses Paper Tape for 
Printed Amounts. 

Fig. 1-14 Paper Holder 

FOR FORM 3705 
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Plain paper tape is dispensed from a 
roll in the paper roll holder through the 
carriage for printing listed and totalled 
amounts. The Paper as it is fed from the 
roll must be controlled so that spacing 
between amounts is not hampered, and 
unwinding of the paper ahead of actual 
need is prevented. Control is provided in 
the paper holder through the combination 
of the pressure roller contacting the 
side of the roll to control unwinding 
and a metering roll which provides only 
sufficient slack in the paper to avoid 
inertia against full spacing. 

The Construction and funct~oning of the 
following parts and sections may bemore 
easily obs~rved with the paper holder 
removed. Remove the holder by following 
instructions contained in Servicing Pro­
cedures, Section X under subject 'Paper 
Holder.' 

Carriage Provides Printing Surface. 

PLATEN TYPE BAR 

CARRIAGE PIVOT PIN 

Fig. I-15 Printing 

Indexed amounts and totals are printed 
as the carriage is raised to press the 
platen against the type. The type bars 
are backed up by individual pins, under 
compression spring tension, over each 
type bar to give an even impression of 
all figures. 

The Platen, which may be adjusted 

vertically and horizontally, is pos1t1on­
ed between the carriage side frames. The 
side frames pivot, when actuated by mach­
ine operation, on pivot pins connecting 
the carriage to the accumulator section. 

After the printing takes place, the 
carriage is lowered. In the process of 
the carriage being lowered, the platen is 
advanced 1/6" in/re_paration for the next 
printed item an also to make the last 
printed item visible as the machine res­
tores to normal position. 

Ribbon Feeds Automatically 

A cloth, ink-impregnated ribbon is 
moved into position between the paper and 
the type by a cam in the camshaft assem­
bly actuating the ribbon guides on each 
machine operation. 
The Ribbon used is two color - bichrome­
i. e. the upper half is black and the 

BICHROME RIBBON 

Fig. I-16 Ribbon Feed 

lower half red. When the amount printed 
has a plus valuation the ribbon is shift­
ed only far enough to align the black 
portion with the type and platen. When 
the amount to be printed has a minus 
valuation, the ribbon is shifted further 
to align the red portion with the type 
and platen. Automatic shifting of the 
ribbon to print in red is controlled 
through the symbol type bar, which, when 
in position to print the correct design­
ating symbol, also controls the ribbon 
shifting mechanism. 

( 
\ 
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c 
'Ihe ends of the ribbon are attached to 

two spools, one on each side of the mach­
ine. One spool is always advanced a few 
tooth spaces on each machine operation, 
pulling the ribbon a like amount from the 
other spool. As the ribbon becomes wound 
fully on the spool being advanced, the 
feeding mechanism it automatically rever­
sed so that feeding is then to the oppos­
ite spool. 

Power is Provided by the Motor 

Power to operate the machine is provid­
ed by an electric motor which rotates a 
mainshaft containing a series of individ­
ually designed cams for actuating functi­
onal mechanisms. 

Fig. I-17 Series J Motor 

The Motor, being of the 'Universal' 
type, will operate on either direct or 
alternating current as long as the volt­
age remains within specifications of the 
motor rating plate attached to the motor. 
An adjustable centrifugal governor 
controls the motor speed, thus a machine 
operating speed is maintained within a 
range of 172 to 178 operations per minute 
with the Repeat Key or Motor Bar held 
depressed. 
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Fig. I-18 TI1e Improved J(F) Motor 

1he new improved J(F) motor fitted from 
first machine serial No. Jl66176F is also 
a 'Universal' type motor. It is totally 
enclosedfor extra safety and has the same 
basic specifications as the earlier 
Series J Motor. A new type adjustable 
centrifugal governor is fitted and switch 
points are used insteadof a micro-switch. 

Safety Clutch Protects Mechanisms. 

SAFETY 
GEAR NORMAL POSITION 

DETENT 

Fig. I-19. Safety Clutch 

CLUTCH 
PAWL 

DRIVE 
CLUTCH 

GEAR 
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. Power is transmitted to the camshaft 
through a gear train, one gear containing 
a safety clutch. The safety clutch is 
designed to release under a predetermined 
pressure so that in event of accidental 
locking of any part of the machine, no 
damage to individual parts will result, 
nor will the motor be stalled. A stalled 
motor could result in damage to the 
commutator surface of the motor armature 
or to the motor field windings. 

C:~==~==Assists Carrtage Restoring 
Restores Inter11ed1ate Keyboard 

Raues Carriage to -Punt 

Restores Type Bars 

variable spacing Collar 

:~~l;ii~~ Restores Type Bars Actuates Cipher Block 
Raises Car rt age to Pr int 

Aligns Type Bars 

C~J~~~:Actuates Total Hooks 

Actuates LIStlng Hooks 

t====;3crosareeds Ribbon 

Fig. 1-20 Camshaft 

Camshaft Transmits Power. 

When a functional control key is depres­
sed in the keyboard, a clutch pPwl in 
the camshaft assembly locks into c tooth 

of the drive gear, meshing the power from 
the motor to the camshaft assembly. As 
the camshaft is rotated, the cams control­
ling the machine functions are rotated, 
resulting in the kind of machine operation 
that was indexed by the depressed key. 

Each cam is locked permanently in posi­
tion by being shaped to fit the splines 
of the shaft, and are spaced to align 
with their matching functional levers by 
space washers and collars. 

Accumulator Pinions Turn Clockwise 
To Add, Counterclockwise to Subtract. 

Each type bar contains an adding rack 
with two sets of teeth for meshing with a 
corresponding ten toothed adding pinion. 
The upper set of teeth is used to turn the 
adding pinions for minus amounts and the 
lower set of teeth is used for plus 
amounts. 

CARRY PAWL 
LINK 

CARRY 
PAWL 

ADDING RACKS 

INTERMEDIATE ADDING 
RACK STOP 

Fig. 1-21 Accumulation 

Adding and subtracting is accomplished 
by meshinG the adding pinions with the 
adding racks at the mid-point of a mach­
ine cycle so that the pinions will be 
turned - clockwise to add and counter­
clockwise to subtract - during the last 
half of the machine cycle. 
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When a pinion is turned to add or suh­
t ract more than nine, a wide tooth of the 
pinion trips the carry mechanism to pro­
duce movement of one tooth space in the 
adding rack and pinion in the next left­
ward column. 1his causes a carry of one 
in the same manner as when making a mental 
calculation. 

Totalling is accomplished by meshing 
the pinions with either the lower adding 
rack teeth, when the amount is plus, or 
the upper rack teeth, when the amount is 
minus, at the start of the machine cycle. 
The Type bars are released, to permit 

Fig. I-22 Pinion and Carry Pawl Relation 
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indexing, at the start of the totalling 
cycle and will travel until stopped by 
the wide tooth of each adding pinion 
limiting against the cam surface of the 
matching carry pawl in the carry mechan­
ism. This positions the type bars to 
print the amount that has been accumulat­
ed in the pinions. 

At the midpoint of a total cycle, the 
pinions disengage from the adding racks, 
leaving the pinions at cipher position 
while the type bars are returned to nor­
mal during the last part of the machine 
cycle. 

When totalling the selection of the 
upper or lower adding rack teeth for mesh­
ing with the adding pinions is automatic, 
determined by the accumulated amounts. If 
the added amounts exceed the subtracted 

. amounts in total value, the meshing will 
be with the lower teeth of the racks, and 
if the subtracted amounts have more value 
than the added amounts, the meshing will 
be with the upper teeth. 

Suh-totalling combines the controls of 
adding and totalling. The first half­
cycle is the same as for totalling except 
the pinions remain meshed for the last 
half-cycle the same as when accumulating. 
Thus, the amount accumulated is printed, 
identified with the sub-total symbol and 
retained in the adding pinions. 

Replace the paper holder, case and 
motor cord. Then test the machine for 
correct operation by performing the 
' Operating Tests' in Section X of this 
book. 
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MECHANISMS AND ADJUSTMENTS 

Completion of Sectio~ I provides a 
general description of the Series J 
machine including an eXplanation of the 
operation and some applications. Also 
given was the terminology for specific 
sections and parts, and their relation to 
other sections and parts. 

Section II covers in detail the constr­
uction, parts movement, tests and adjust­
ments that provides the information needed 
for correct servicing to ensure satisf ac­
tory performance of the Series J line of 
products. 

As study progresses through this sect­
ion to a point where the removal of a 
part or section from the machine is desir­
able, directions are given for the remov­
al. This procedure provides detailed 

review of the subject just covered and 
also preparation for the next subject. 

If sections other than those specified 
are desired to be removed, either to 
expose 'hard to see' areas or to become 
familiar with machine detail, procedures 
for section removal may be found in 
Section X. 

As you progress through this course of 
study you may from time to time find it 
desirable to reinstall parts or sections 
previously removed in order to clarify 
the details of movement and relationship 
of parts and sections. 'lb.is must be left 
to the particular need and judgement of 
each individual. 

You should at this time remove the case. 

KEYBOARD 

Machines Functions are controlled from 
the Keyboard, 

As previously discussed in Section I, 
the keyboard contains ten listing keys 
for indexing amounts into the machine 
plus seven operation control keys and a 
motor bar to control the machine function. 

Listing Keys 

Fig. II-1 View of Keystem & Stop Pins 

Each listing key A (Fig.Il-1), cipher 
through eight, has an arm extending over 
the respective stop pin B in the inter­
mediate keyboard. 

The arms extend over the two shafts C 
·and D which actuate the intermediate key­
board escaperaent mechanism. Depression of 
the nine key does not lower a stop pin in 
the intermediate keyboard but does 
actuate the intermediate keyboard escape­
ment shafts C and D. Each keysten is held 
in non depressed 'home' position against 
felt pads attached to the underside of 
the upper keyboard plate by coil spring E 
assembled around the keystem. 'Ib.e listing 
keys, when depressed, limit on the lower 
keyboard plate. 

C' 
/ 
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Intermediate Keyboard Escapement 
Early J400 & J200 

Fig.II-2 Keyboard Escapement 

Escapement of the intermediate keyboard­
movement of the intermediate keyboard one 
column to the left from depression of 
listing key - occurs partially on list­
ing key depression and partially d~r~ng 
the restoring of the key to home position. 
Key depression through A (Fig. II-2) 
contacts shaft B and through link raises 
escapement pawl I,, part A also contacts 
shaft C which lowers arm 0. Before pawl I 
is raised sufficient to clear escapement 
tooth G in the intermediate keyb6ard; 
the formed ear of arm D will have entered 
one of the spaces between escapement 
teeth. As pawl I is raised above the 
escapement tooth the intermediate key­
board moves to the left, through tension 
of spring E, until escapement tooth G is 
limited by ear of arm D. 

On later style machines, spring F is 
not attached to the intermediate keyboard 
but to the restoring arm as shown in Fig. 
II-20. 

As the listing key restores to normal 
pawl I enters the next tooth space to the 
right of the one previously occupied and 
as arm D is raised out of the escapement 
teeth, the intermediate keyboard is perm­
itted to complete one full escapement by 
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limiting on pawl I. A full escapement of 
the intermediate keyboard places the next 
column of stop pins, in the intermediate 
keyboard, under the indexing arms of the 
listing keys. 

During the machine operation as the 
intermediate keyboard is moved to the 
right, restoring the stop pins, shaft C 
is momentarily positioned under the lower 
extension of arm A through the roller on 
oost F on the intermediate keyboard cont­
.acting the lower leg of arm D. This I 
prevents depression of a listing key 
until the stop pins in the intermediate 
keyboard are aligned with the indexing 
arms of the listing keys. 

Tests and Adjustments 

1. To ensure full indexing of the stop 
pins, in the intermediate keyboard before 
the intermediate keyboard escapement 
takes place: 

Depress each listing key individually 
to determine which key provides the least 
amount of lift to escapement pawl I (Fig. 
II-2). With this key held depressed there 
should not be more than . 010" clearance 
between the bottom of pawl I and top of 
escapement teeth G. 

To adjust - Turn eccentric J (Fig. II- 2) 
as required keeping the high side of the 
eccentric to the right. 

2· To prevent accidental escapement of 
the intermediate keyboard assembly: 

With all listing keys at normal, escap­
ement arm I should have full hold to 
. 010" more than full hold on escapement 
teeth G. 

To adjust - Raise or lower portion of 
lower keyboard plate K (Fig.ll-2) that is 
partly separated by an angle cut. This 
provides the limit of escapement pawl I 
at the home position. 

FOR FORM 3705 
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Intermediate Keyboard Escapement 
Late style J400, JSOO, J600, J700 

A C D 

0 N I.: M K 

Fig.11-3 Keyboard Escapement(Late Style) 

With the introduction of 1-2-3 cipher 
construction, the escapement mechanism 
was modified to enable common parts to be 
fitted to all styles of machines. Escape­
ment arm I (Fig.II-2) was replaced by an 
escapement arm L (Fig.II-3) which limits 
on the cipher pins in the intermediate 
keyboard .. 

Depression of a listing key 1 through 9 
raises escapement arm L above the cipher 
pins through the extended arms contacting 
shaft C and link N. Shaft D, also lowe­
red by the indexed key, positions the 
formed ear of bail M into the teeth K. 
When arm L clears the top of cipher pin 
J, the intermediate keyboard moves to the 
left until limited by the formed ear on 
M. 

As the listing key restores to normal, 
arm Lis lowered into space between cipher 
pins J and H and the formed ear of bail 
M is raised out of the teeth K. The 
intermediate keyboard is then allowed to 
complete the full one column escapement 
until arm L limits on cipher pin H. 

Depression of the cipher key E through 
the cut out at F does not raise arm L but 
projector G lowers bail M in the iormal 
way into the teeth K. The extension of 
keystem E lowers the cipher pin J and 

initial escapement takes place until lim­
ited by the ear of bail M. As the cipher 
key E restores to normal, bail M is rais­
ed out of the teeth K and the intermed­
iate keyboard tabulates until arm L 
1 imi ts ;::", the next cipher pin H. 

At the end of the machine operation, 
shaft D is raised through bail M being 
contacted by the roller on the intermed­
iate keyboard to prevent depression of a 
listing key until the first cipher pin is 
limited by arm L in the home position. 

Tests and Adjustments 

1. To ensure escapement of the intermed­
iate keyboard when a listing key 1 
through 9 is depressed. 

Depress each listing key 1 through q 
to determine which key provides the 
least amount of lift to escapement arm 
L. When this key is depressed the stop 
pin should be indexed slightly before 
the initial escapement takes place. 

To Adjust - Position eccentric P as 
required keeping the high side towards 
the right. 

2. With the machine at normal in the home 
position there should be minimum clear­
ance between the bottom of arm L and 
the intermediate keyboard top plate K. 

To Adjust - Bend the projection A on 
the lower keyboard plate where exten­
sion B of escapement arm L limits at 
normal. 

3. To ensure a safe hold of the rack bars 
on the indexed stop pins and to avoid 
a false limit of the half space pawl 
on machines with Totals after Repeat 
features. 

With the intermediate keyboard fully 
escaped to the last but one column to the 
left, manually operate the machine until 
the rack bars limit on the stop pins. In 
this position the rack bars should align 
centrally with the indexed stop pins. 
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To adjust - Bend the formed ear of escap­
ement arm L where it contacts the cipher 
pin. 

1-2-3 Ciphers 

Machines of the J600 and J700 range 
which are fitted with the 1-2-3 ciphers 
construction have the regular cipher key 
removed. In its place at the front of the 
keyboard are three different cipher keys 
which allow for the automatic indexing of 
1, 2 or 3 ciphers to the right of an 
indexed amount. 

1he cipher keys are located on the key­
board in the following manner: 

Fig. II-4 lipher Keys 

One cipher key to the left 
Two cipher key in the center 
Three cipher key to the right 

C D 

Fig. II-5 Escapement Arm 
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1he escapement ~rm A limits on the 
zero cipher pins U themselves instead of 
a tooth in the rack of the intermediate 
keyboard top plate E. 

To enable three cipher pins to be inde­
xed at the same time the intermediate 
keyboard restoring plate has been cut 
away at the cipher position (See Fig.II-
6). The standard restoring linkage has 
been modified to give more reset of the 
intermediate keyboard to allow the second 
cipher pin to be restored during the 
machine operation. To avoid increasing 
the restoration of the intermediate key­
board to reset the first cipher pin, 
advantage was taken of the fact that a 
cipher is never indexed in front of an 
amount so the first zero cipher pin D is 
fixed. When the intermediate keyboard is 
in the home position, stud C located on 
the intermediate keyboard top plate E is 
positioned beneath auxiliary cipher key­
s tern B, and prev-ents the key stem from 
being depressed. 

Fig. II-6 Restoring Plate 

Cipher Keys Operation 

The three cipher keys together with two 
auxiliary cipher keystems enable the 
indexing of l, 2 or 3 ciphers from their 
respective keys. 

FOR FORM 3705 
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Fig. II-7 View of 1-2-3 Cipher,Keystems 

Since the first cipher pin I is perman­
antl y fixed it is necessary to tabu1~te 
the intermediate keyboard one space prior 
to depressing any of the cipher keys. 
When tabulated from the home position 
post K is moved from beneath keystem L 
and indexing of any cipher key may take 
place. 

One cipher Key 

Depression of the one cipher key A· 
lowers"keystem N, and its studMcontacts 
the front auxiliary keystem L, lowering 
it and through its lower.projection·con­
tacts and indexes a regular cipher pin. 

Two Cipher Key 

Depression of the two cipher key B 
lowers keystem Q, and its forward stud 0 
contacts and lowers auxiliary keystem L. 
Simultaneously the rear stud P contacts 
the rear auxiliary keystem F, lowering it 

and indexing a second cipher pin to the 
right of the one beinR indexed by keystem 
L. Two cipher pins are therefore, indexed 
from the depression of the two cipher key 
B. 

Three Cipher Key 

Depression of the three cipher key C 
lowers keystem G. Its forward stud E and 
rear stud D contact the front and rear 
auxiliary keystems L and F respectively 
to index two cipher pins. The lower and 
rear projection of keystem G contacts and 
indexes a third cipher pin. 'Ibree cipher 
pins are therefore indexed at the same 
time from depression of the three cipher 
bar C. 

Escapement of the Intermediate Keyboard 

Fig. II-8 Keyboard Escapement 
1-2-3 Ciphers 

(Al machines with 1-2-3 Ciphers constru­
ction the escapement arm limits on the 
cipher pins themselves and any attempt to 
raise the escapement arm while the cipher 
pin or pins were being indexed would 
result in uncontrolled escapement. 
Escapement of the keyboard therefore 
takes place in two ways. 

~epression of a listing key l through 9 

---·--·---· -------
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through its extended arm, contacts shafts 
F and G. Shaft F raises escapement arm P 
and shaft G lowers auxiliary pawl R into 
the teeth of the intermediate keyboard 
top plate Q. 1his being standard constru­
ction escapement takes place in the normal 
way. 

Depression of the cipher keys has been 
modified so that shaft F is not contact­
ed by the keystems. This is achieved by 
cut outs at D and B on the 1 and 2 cipher 
keystems A and C respectively. The three 
cipher keystem K through stud H lowers 
rear auxiliary keystem J which has a cut 
out at E. Auxiliary pawl R is lowered 
into the teeth of the intermediate key­
board top plate Q by a projection on the 
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indexed keystem or auxiliary keystem. 
Keystem A for I cipher key has a proj-
ection at L, keystem C for 2 cipher key a 
projection at M, and rear auxiliary key­
stem J which is lowered by keystem K for 
3 cipher key a projection at I. 

When fully depressed the active cipher 
keystem A, C or J will index I, 2 or 3 
cipher pins 0. Upon releasing the indexed 
cipher key the keystem will restore allow­
ing spring N to raise auxiliary pawl R 
out of the teeth of the intermediate key­
board top plate Q. Tabulation of the 
intermediate keyboard takes place until 
escapement arm P is limited by the next 
cipher pin which has not been indexed. 
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OPERATION CONTROL KEYS 

A B C D E F G D H J 

E y 

Fig. II-9 Control Key Slides and Drive 
Trip with Power Driven Interlocks 

(peration Controls Keys with Power 
Driven Interlocks - J600 and J700 

Keys operating the machine are arranged 
to right and left of numeral keys. De­
pression of a specific operating key on 
the right moves slide F (Fig.II-9) rear­
ward to block depression of all other 
keys ~n the right hand column. 1he front 
end of F is forked over eccentric stud W 
located in the vertical arm X on the right 
portion of shaft Z. Shaft Z being rotated 
in a clockwise direction, through arm AB 
on left side of shaft Z, will move slide 
AC through eccentric screw B rearward to 
block depression of keys on left of key­
board. As the left hand control keys are 
depressed, the vertical finger of slide A 
contacts front edge of link G which 
pivots on a stud in front·portion of 
upper keyboard plate, thus moving the 
left arm of G rearward. 1he right arm of 

G has a projection keyed through an 
extension of slide I - which extends 

· upward through the top keyboard pl ate -
pulling slide I forward to block depress­
ion of control keys in right hand column. 
As shaft Z rotates in a clockwise direct­
ion slide V pivoting on a 'link U keyed to 
the ri~ht hand end of Z is pulled forward. 
Slide V moving forward releases driver S 
which is pulled downward by spring tens­
ion. Square stud T in driver S engages in 
the step of slide V to retain the active 
operation control key depressed. Driver 
S, moving downwards, through eccentric Q 
contacts and releases latch P to allow 
slide N to move rearwards and start the 
machine operation. 1his will be covered 
more fully in the Power Section. 

Bail Y pivoting on shaft Z is rocked 
clockwise QY link R which is fastened to 
right hand side of Y and to the slide N 

c 
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by eccentric M and screw. Bail Y is fork­
ed over stud in forward end of slides C 
and H thus driving these rearward to 
block depression of listing keys. Rear­
ward movement of slide C positions it 
under listing keys 1, 4 and 7 to prevent 
their depression. The rear of slide H 
moves under projection of bail D thus 
preventing depression of keys 0,2,5,8,3,6 
and 9. 

During repeat of machine operations 
bail Y is rocked rearward, moving inter­
lock slides C and H rearward to block 
depression of listing keys. The formed 
lip on the right side of bail Y limiting 
the rearward travel, through contact with 
rubber sleeve H preventing slides C and H 
from limiting on the studs in assemblies 

.A thereby reducing machine noise. 

Tests and Adjustments 

Note: Before making the following adjust­
ments, position the high side of eccentric 
posts Band \V at twelve o'clock. 

1. To ensure uniform key depression and 
drive trip timing from all operation 
control keys: 

With the 'Power Off' and the control 
key which gives the least amount of throw 
on the right side held depressed there 
should be from . 005" to . 015" clearance 
between the step in link V and the square 
stud T. 

To adjust - Position eccentric post W in 
hub X, keeping the high side of the 
eccentric upwards. 

2. Perform the same procedure as Test 1, 
but for the operational control keys on 
the left side. 

To adjust - Position eccentric post B in 
hub AB keeping the high side of the 
eccentric upwards. 

3.To ensure resetting the drive trip 
mechanisms: 
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With the motor trip slide N at maximum 
overthrow position on restoration there 
should be between .003•to .015' clearance 
between the bottom of square stud T and 
the top of link V. 

To adjust Position eccentric 0 on trip 
slide N. 

4. To ensure trip of the drive: 

With an operational control key depres-
sed there should be between .030" to.050" 
clearance between the lower edge of trip I 
slide N and the top of the formed lip on 
latch P. 

To adjust - Position eccentric Q in driv­
er S. 

5. 
(a) To prevent hard listing key depress­
ion. 
(b) To prevent simultaneous depression of 
a listing key and an operation control 
key: 

With any listing key held depressed, 
the front finger of escapement bail 
assembly D should just contact the front 
side of the cut-out in slide E. 

To adjust 
slide N. 

6. 

Position eccentric M in trip 

(a) To prevent disengagement of the clutch 
pawl K when the repeat key is held depres­
sed: 

(b) To prevent a machine operation when 
the drive trip is held up through depres­
sion of a listing key holding bail Y 
forward when any operation control key is 
depressed: 

With the drive tripped there should be 
between .030" to .040" clearance between 
the undersid·e of clutch dog stop J and 
the top of clutch pawl K. 

To adjust - Rotate eccentric L in trip 
slide N. 

FOR FORM 3705 
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Operation Control Keys- Early Style 

Keys operating the machine, including 
the plus motor bar, are arranged in two 
columns and actuate slides A and D 
(Fig.11-10) through camming slots in the 
slides. Slides A and D fit over eccentric 
screws H in shaft assembly J which, when 
rotatedby slide movement indexes tripping 
of the drive mechanism: Consequently with 
any 0peration key either partially or 
fully depressed, slides A and D block 
depression of any other operation key. 
This prevents interference between var-
ious machine mechanisms while indexing a 
machine operation and during a machine 
operation. However, the repeat key and 
the minus (subtract) key may be depressed 
at the same time for repeating minus 
i terns. 

Fig. 11-10 Operation Control Key Slides 
and drive trip. (Early Style). 

All operation keys - including the plus 
bar - are retained, when active, in a 
depressed position during a machine oper­
ation. Depression of an operation control 
key through slides A or D and shaft J 
moves link F forward to release driver E. 
As driver E moves downward to release 
the drive mechanism, the square stud Gin 
the driver engages a step in link F 
holding depressed operation keys fro~ 
restoring to normal until the end of the 
machine operation.· This ensures indexing 
and retention of the various mechanisms 

during a machine operation - as in symbol 
selecting and subtract indexing. 

Slides A and D, through shaft J and arm 
I position the high surface of slide C 
under the. front and rear extensions of 
escapement arm assembly B to prevent 
weaving of the assembly and depression of 
a listing key during a machine operation. 
During depression of an operation key, 
the cam surface of slide C moving rearward 
ensures complete restoring to normal of 
the intermediate keyboard escapement 
mechanism and the listing keys before the 
machine operation begins. Therefore, the 
indexed intermediate keyboard stop pins 
are aligned with the type bars before the 
machine operation begins. 

Tests and Adjustments: 

1. To have uniform key depression and 
drive trip timing when depressing any 
operation key: 

With the power off, fully depress and 
hold down each operation key on the right 
side of the keyboard to locate the key 
which gives the least amount of throw to 
the right arm I on shaft J. With this key 
held down, there should be from .005" to 
015" clearance between the step on link 

F and square stud G. 

To adjust - Turn eccentric screw H on the 
.right side. 

2. Perform Test 1 for the left column of 
keys. 

To adjust Turn eccentric screw H on the 
left side. 

3. To prevent depression of a listing key 
during a machine operation: 

With the power off and the operation 
key with the least amount of throw held 
depressed, slide C should have flush hold 
under the extensions of escapement assem­
bly B. 

c 
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To adjust - Weave the wing of arm I. 

Totals After Repeat (T.A.R.) 

1be totals after repeat mechanisms has 
been incorporated in all Series J machin­
es from serial No. Jll9992F. 

Total after Repeat enables the total 
and sub-total keys to be depressed immed­
iately following a repeat operation with­
out first clearing the intermediate key­
board. This is achieved by mechanism 
designed to tabulate the intermediate 
keyboard half a space at the beginning of 
the total operation so as to allow the 
type bars to move between the pin stops. 
The intermediate keyboard is restored 
to normal at the end of the total operat­
ion. 

In order to accomplish this operation a 
redesign of the keyboard interlocks was 
necessary, and is explained in detail on 
pages 14 & 15, Fig. II-13 

Fig. II-11 Total After Repeat 

At the beginning of the total operation 
link assembly D is driven forward through 
assembly J, Fig.II-70, Accumulation, 
Section, Page 63 to operate the shutter 
lift control bail E. Bail E is rocked 
raising half escapement pawl C through 
spring J into the path of the escapement 
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rack of intermediate keyboard. As pawl C 
is raised it contacts stud M of escape­
ment arm A raising it above the Zero 
cipher pins which allows the intermediate 
keyboard to t.abulate half a space to 
limit on pawl C. 

1be intermediate keyboard shutter G is 
also raised by bail E releasing the rack 
bars which allows them to pass between 
the intermediate keyboard stop pins until 
they are limited by the wide teeth of the 
pinions against the carry pawls. 

~hen the intermediate keyboard is fully 
escaped to the left, it is limited by 
stud F against lip of limit plate H. The 
limit arm on the left side frame for the 
intermediate keyboard being omitted from 
machine with the T.A.R. feature. On a 
total operation bail E rocks, allowing 
lip of limit plate H to clear stud F and 
allow the intermediate keyboard to escape 
one half space. 

Note: Escapement arm A is fitted to all 
Series J Machines from serial No. 
Jl22074F. On machine from Jll9992F to 
Jl22073F escapement pawl B was fitted. 
1be operationof the T.A.R. being the same 
except that pawl B is raised out of the 
escapement rack of the intermediate key­
board. 

Tests and Adjustments: 

1. To ensure the correct location of the 
intermediate keyboard when fully escaped 
to the left. 

Index 1 and then O's to full capacity 
and manually operate the machine and 
check that the type bars are centrally 
aligned with the cipher pin stops. 

To adjust - Loosen screws I and move 
limit plate H as required. 

2. To ensure that the rack bars move 
freely through the intermediate keyboard 
stop pins during totalling: 
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Add all 9's, index 1 and then O's to 
full capacity and with the line cord 

removed depress the total key and manually 
operate the machine and check for equal 
clearance of the rack bars between the 
stop pins of the intermediate keyboard. 

To adjust - Starting with the high side 
of eccentric L upward turn as required 
and tighten securing screw. 

3. To ensure correct escapement of the 
intermediate keyboard on a total operat­
ion: 

With the machine at normal check for 
minimum clearance between stud M in 
escapement arm A and the upper formed ear 
of half escapement pawl C. 

To adjust - Position eccentric post K and 
tighten securing nut. 

Keyboard Interlocks - JSOO - J600 - ]700 

Sliding interlocks located in the oper­
ation key columns prevent depression of 
more than one key in each column at the 
same time. 

D 

Fig.II-12 Keyboard Interlocks( Late Style) 

Interlocks B (Fig. II-12) in the left 
control column, when contacted by one of 
the milled studs A in an operation contr- · 
ol key, permits the contacting stud to 
pass downward. However, as there is pass­
age space for only one stud, the other 
three are blocked from depression. 

Interlocks C and D, in the right contr­
ol column, perform in the same way for 
the right column operation control keys 
when contacted by a milled stud A as 
slides B perform in the left column. 

A B c D E F G 

Fig. II-13 Keyboard Interlocks. 
Totals after Repeat, 
and Minus Repeat. 

Incorporation of the Total after Repeat 
and Minus Repeat features necessitated a 
redesign of the keyboard interlocks to 
safeguard the operation and prevent mis­
operation. 

Interlocks: 

1. Enables the total an:d sub-total keys 
to be open for depression with an amount 
entered in the intermediate keyboard. 

2. Depression of non-add, repeat or minus 
repeat key prevents depression of the 
total key, sub-total key, the plus and 
minus motor bars. 

3. Depression of the total key, sub-total 
key, the plus or minus nntor bars prevent 
depression of the non-add, repeat or 
minus repeat keys. 

( ·· . 
.. 
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To enable the total and sub-total keys 
to be depressed with an amount in the 
intermediate keyboard, the original inter-
1 ock described in Fig. II-15 has been 
removed. 'Ibis enables a total operation 
imnediately following a repeat operation 
without first restoring the intermediate 
keyboard. 

\\hen the Minus Repeat key B is depress­
ed its square stud I cams locking slide A 
rearward which in turn pivots link C. 
Link C which is coupled to locking slide 
D through its forked projection, moves 
locking slide D forward to position 
projections on the slide under the square 
studs H in the total and sub-total key­
stems F and G preventing depression of 
the keys. Plus and Minus bars (not illus­
trated) are locked in the same manner. 

\\hen the total, sub-total keys, plus or 
minus motor bars are depressed the square 
studs in the keystems move down into 
pockets of the locking slide and thus 
effectively blocking lock slide A. Block­
ing of Slide A prevents depression of 
minus repeat key B as its square stud I 
cannot move down the cam surface. Non-add 
and Repeat keys (not illustrated) are 
also blocked in the same manner. 

Tests and Adjustments: 

Slides should be assembled as shown and 
have free movement. 

Keyboard Interlocks - J200 and J400 

Interlocks B (Fig.II-14) - in the left 
control column - when contacted by one of 
the milled studs A in an operation contr­
ol key, permits the contacting stud to 
pass downward. However, as there is pass-
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age space from only one stud, the other 
two are blocked from depression. 

Interlocks C and D - in the right cont­
rol column - perform in the same way for 
the right column operation control keys 
when contacted by a milled stud A as 
slides B perform in the left column. 

11-
x NA E 

~-+-tr--+--<~-A 

;:-,~~~.,,_-8 

* • 

fjl.-~01 
~........,..... '-7-------'~c 

11-14 Keyboard Interlocks 
(Early Style) 

Tests and Adjustments: 

1he slides should be assembled as shown 
and have free action. 

Result Keys are Blocked by Partial 
Depression of a Listing Key - J400 
Early Style. 

When an amount has been indexed into 
the intermediate keyboard, depression of 
the result keys must be prevented. Other­
wise, the ensuing result will print an 
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A I 

Fig. II-15 Result Keys Blocking Mechanism 

amount taken from the indexed stop pins 
or from the accumulator pinions, which­
ever has the smaller value. \~hen the 
smaller value is a stop pin, itl a partic­
ular column, the difference between the 
pin and the pinion will remain in the 
accumulator and the printed result will 
be short a like amount. 

Locking slide A (Fig. II-15) prevents 
depression of result keys as soon as the 
intermediate keyboard has made the initial 
partial escapement from a fully restored 
position. As the initial escapement of the 
intermediate keyboard takes place, Pawl I 
releases stud H-in bail F-and connecting 
arm E, so that spring C is permitted to 
move slide Arearward, thereby effectively 
blocking depression of result keys for as 
long as the intermediate keyboard is tab­
ulated out of a fully restored position. 

As the intermediate keyboard is restor­
ed at the end of a machine cycle, roll J 
moves over the cam surf ace of bail F, 
restoring slide A and permitting pawl I 
to position over square stud I!, again 
holding slide A forward in open position. 

When a listing key is depressed and 

lock slide A is prevented from rearward 
movement - such as by a partly depressed 
result key slide A then holds square stud 
H aligned with lip K. Full escapement of 
the intermediate keyboard, which would 
place the indexed stop pin over the first 
column type bar, is thereby prevented 
until the locking slide is permitted full 
rearward movement. 

Tests and Adjustments 

To ensure blocking of result keys with 
an amount indexed into the intermediate 
keyboard. 

1. With the machine at home position~ 
there should be approximately .010" pass­
ing clearance between studs B, in the 
result keys, and locking slide A. The 
clearance may be observed through the 
opening in the top keyboard plate, along 
side of the total keystem. 

To adjust - Turn eccentric D. 

2. With the machine at home position, pawl 
I should have approximately .020" hold on 
stud H, and approximately .002" passing 
clearance with the stud after initial 
escapement. Excessive hold delays effect­
ive blocking of the result keys .from list­
ing key depression. Insufficient hold may 
result in accidental blocking of result 
keys Mien no listing key has been depres­
sed. 

To adjust - Turn eccentric G. 

Remove the keyboard. Remove and replace 
a keystem. Refer to Section X for removal 
procedure. 

Intermediate Keyboard Limits Type Bars 

With the keyboard removed from the mach­
ine, the intermediate keyboard is expos­
ed for convenient observation and study. 
The intermediate keyboard is similar to 

l 
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>-................ IL-I&....._ __ 0 0 
DCICICCICCICICICI 8 
CICICICICICICICICIC 1 

.CICICICllCICICICCCI 6 
Cl Cll:~ c::11 Cl C:ll~ CJ c:I Cl 5 
CIOCICICICICICCICI 4 

.Fig. II-16 Intermediate Keyboard 

a full listing keyboard in that it cont­
ains either· seven, eight or ten columns 

of pins. In each of these columns are 
nine stop pins A (Fig.II-16) which, when 
lowered by depression of a listing key, 
index figures 0 through 8. The stop pins 
limit movement of type bars B, each of 
which includes an adding rack. Since the 
type bars are usually in non-print posit­
ion, stop pins are used to index ciphers. 
When nine is indexed on the listing key­
board, no stop pin is lowered and the 
type bar moves all the way out to limit 
on the type bar restoring bail. 

Stop Pins 

Each rowof stop pins across all columns 
has pins of a different length than 
those in other rows. The lengths are 
graduated from the cipher pin which is 
longest to the eight pin which is the 
shortest. 

c 

Fig. II-17 Leaf Spring and Stop Pins 
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Embossing A (Fig.II-17) on each stop 
pin B contacts an arm of leaf spring C to 
retain the stop pins in raised position 
when restored during the machine operat­
ion, or when lowered by listing key 
depression. Ther·e are nine leaf springs 
used in the intermediate keyboard-one for 
each row of stop pins. 

Shutter Holds Type Bars in Non Print 
Position. 

1he home position for the intermediate 
keyboard is toward the right side of the 
machine over stop pin restoring plate E 
(Fig. II-18). In this position, type bar 
blocking shutter G is behind projection F 
on each of the type bars to hold the type 
bars in non-print (minus cipher) position 
except in column one. The offset in the 
right side of shutter G permits a cipher 
to print to the left of a figure in the 
units column - for example. ,01 through 
.09. If the offset, in shutter G is 
positioned over any type bar other than 
that in column two, the respective type 
bar will be restored to non-print position. 

G F E D 

Fig.II-18 Blockingof Type Bars by Shutter 

As figures are indexed on the listing 
keyboard, the intermediate keyboard esca­
pes (tabulates) to the left on shaft B 
and guide rail D, through the tension of 
spring C (shown). On later style machines 
spring C is fitted to the restoring link 
(Fi~. II-20). 1he escapement of the inter­
mediate keyboard positions the lowered 
stop pins over the type bars in the 
columns where amounts are to be printed 
and accumulated. Shutter G, being a part 
of the intermediate keyboard, moves pro­
gressively to the left out of the path of 
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the indexed type bars as the indexed stop 
pins move into position. 

\\hen the intermediate keyboard is fully 
escaped to the left, it limits on adjust­
able stop A (shown) on early style mach­
ines. On later style machines the limit 
is providedby lip of plate H, (Fig. II-11, 
Total After Repeat). Stop A prevents 
movement of the intermediate keyboard 
beyond the aligned position of the stop 
pins over the last listing type bar. 

During a total operation, shutter G, 
which contains a vertical slot, is moved 
upward to release the type bars. 

Tests and Adjustments 

1. To ensure alignment of the stop pins 
with the type bars when the intermediate 
keyboard is escaped to full listing cap­
acity of the machine: 

Allow the intermediate keyboard to 
escape fully to the left and depress an 
additional listing key. There should be 
n~t more than .005" lateral clearance 
between escapement pawl I (Fig II-2) and 
the escapement tooth in the upper inter­
mediate keyboard plate. 

To adjust - Weave limit arm A. 

Restoring the Intermediate Keyboard and 
Repeat Key Operation (Early Styles) 

Towards the end of the machine cycle­
after the type bars are fully restored to 
home position - a cam in the main cam 
shaft assembly returns the intermediate 
keyboard to the home position. 

Fig. II-19 Repeat Key and Intermediate 
Keyboard Restoring. 

Link D (Fig.II-19) is pulled rearwards 
as lever E is actuated by the camshaft 
assembly. Link D in turn rocks arm assem­
bly B to restore the intermediate key­
board to the right. This movement to the 
right causes all lowered stop pins to be 
cammed upward as the intermediate key­
board is moved over restoring plate E 
(Fig. II-18). 

Air cushion G prevents overthrow of the 
intermediate keyboard when it is returned 
to normal position. Otherwise, momentum 
could cause the intermediate keyboard to 
strike the right side frame, resulting in 
damage to the intermediate keyboard. The 
air cushion plunger, in air cushion G is 
forced into the cylinder through bell 
crank H as arm assembly B is actuated. 

As long as repeat key A (Fig.II-19) is 
held depressed, the machine will continue 
to operate. When the repeat keyis depres­
sed, the intermediate keyboard restoring 
mechanism is disabled and remains so as long 
as the key is held down, and the amount 
indexed into the intermediate keyboard is 
accumulated on each machine cycle. 

Depression of repeat key A rocks lever 

C' 
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C and through tension of spring F raises 
link D, above lever E so that actuation 
of lever E by the cam shaft assembly does 
not drive link D rearwards to restore the 
keyboard. 

Tests and Adjustments 

1. To ensure retaining the indexed 
amounts in the intermediate keyboard for 
as many machine operations as are caused 
by depression of the repeat key: 

With repeat key A held depressed, link 
D should be raised high enough to clear 
the· top of lever E. Insufficient raising 
of the link may permit full or partial 
reset of the intermediate keyboard. 

To adjust - Bend lever C 

2. To ensure restoring of all indexed 
stop pins to normal home position, with­
out causing the intermediate keyboard to 
strike the machine right side frame: 

Manually operate the machine with the 
intermediate keyboard escaped to full 
listing capacity. Near the end of the 
machine cycle, the intermediate keyboard 
should be moved only far enough to have 
the leading corner of the left - most row 
of stop pins reach maximum restoring move­
ment from contact with the restoring 
plate. 

To adjust Turn eccentric I. 

Restoring the Intermediate Keyboard and 
Repeat Keys Operation (Late Style) 

Towards the end of the machine cycle -
after the type bars are fully restored to 
normal position - a cam in the main cam­
shaft assembly returns the intermediate 
keyboard to normal position .. 
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Fig.II-20 Repeat & Minus Repeat Keys 
and Intermediate Keyboard Restoring. 

Link G (Fig.II-20) is pulled rearwards 
as lever H is actuated by the camshaft 
assembly. Link G in turn rocks arm assem­
bly C to restore the intermediate key­
board to the right. 1his movement to the 
right causes all lowered stop pins to be 
canmed upward as the intermediate keyboard 
is moved over stop pin restoring plate E 
(Fig. II-18}. 

Rubber bumper J prevents overthrow of 
the intermediate keyboard when it is 
returned to normal position. Otherwise, 
momentum could cause the intermediate 
keyboard to strike the right side frame, 
resulting in damage to the intermediate 
keyboard. The rubber bumper J limits 
against the adding section side frame and 
cushions the intermediate keyboard assem­
bly. 

As long as the repeat key B (Fig.II-20) 
or the Minus Repeat Key A is held depres­
sed the machine will continue to operate. 
When the indexed repeat'key is depressed, 
the intermeftiate keyboard restoring mech­
anism is disabled and remains so as long 
as the key is held down, and the amount 
indexed into the intermediate keyboard 
is added or subtracted on each machine 
cycle. 

Depression of repeat keys A or B rocks 
lever D and through spring tension of 
spring I raises link G above lever H so 
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that actuation of lever H by the cam­
shaft assembly does not drive link G 
rearward to restore the keyboard. 

Lever E also rocked by depression of 
repeat keys A and B rocks bail F to 
index the adding, subtracting and print­
ing controls. These are described in 
detail in the Printing and Accumulation 
Sections. 

~sts and Adjustments: 

1. To ensure retaining the indexed amounts 
in the intermediate keyboard for as many 
machine operations as are caused by de­
pression of the repeat key: 

With repeat keys A or B held depressed, 
link G should be raised high enough to 
clear the top of lever H. Insufficient 
raising of the link may permit full or 
partial reset of the intermediate key­
board. 

'lb adjust - Bend lever D. 

2. To prevent overthrow of the minus re­
peat mechanism on a snap depression of 
the key. 

With Minus Repeat Key A held depressed 
check for .003"- .008' clearance between 
rear lip of bail F and the top edge of 
machine left side frame. 

To adjust - Bend lip upor down as requir­
ed. 

3. To ensure restoring of all indexed 
stop pins to normal home position, with­
out causing the intermediate keyboard to 
strike the machine right side frame: 

Manually operate the machine with the 
intermediate keyboard escaped to full 
listing capacity. Near the end of the 
machine cycle, the intermediate keyboard 
should he moved only far enough to have 
the leading corner of the left most row 
of stop pins reach maximum restoring 
movement from contact with the restoring 
plate. 

'lb adjust - Turn eccentric K. 

Note: 

On machines with 1-2-3 cipher construc­
tion, test 3 is as follows: 

Remove rubber bumper. List 1 and all 
ciphers. Manually operate the machine 
until maximum restoration has been reach­
ed and check for the leading ed~e of the 
left most pin (the last pin to be restor­
ed) to be located just above the forming 
of the restoring plate (as shown in Fig. 
II-21) and for the pin to be fully restor­
ed. 

Fig. II-21 Intermediate Keyboard Restoring 
1-2·3 Ciphers. 

To adjust - Turn eccentric· K. 
Replace rubber bumper. 

Remove the machine base and the inter­
mediate keyboard. Refer to Section X for 
removal procedures. 

Error Key Restores the Intermed~ate 
Keyboard. 

Depression of the error key blocks the 
type bars, disables the paper spacing 
pawl and trips the drive. As during any 
listing machine operation, except during 
a repeat operation, the intermediate key­
board is restored to home and any indexed 
stop pins are reset. 1he use of a machine 
cycle to restore the intermediate key­
board provides a nearly effortless means 
for the operator to correct errors made 
when listing amounts intothe intermediate 
keyboard. 

Depression of the error key lowers bail 
B (Fig.II-22) behind projection C of the 
type bars to retain the type bars in 
minus cipher (non-print) position and thus 
prevents printing and accumulation of 
erroneously listed amounts. c 
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Rocking of bail B also holds paper feed 
pawl A clear of the platen feed ratchet 
gear so that no blank space will be left 
between printed amounts on the paper tape. 

Fig. II-22 Error Key Non-Spacing 

Tests and Adjustments 

To ensure blocking of type bars and non 
spacing of the platen during an error key 
operation-

1. Bail B should have flush to . 015" more 
than flush hold on all type bars with 
error key latched down. 

To Adjust - Square the bail by bending to 
provide uniform and ample hold. 

2. Feed pawl A should be held forward 
with approximately . 010" clearance of the 
space ratchet gear during a correction 
operation. 

To adjust- Shorten the link between pawl 
A and bail !3. Note: The stud in space 
pawl A must be free in the slot of th~ 
link to bail B. Align the link by weaving. 

Cipher Block Mechanism - J400 - JSOO 
J600 - J700 

The method used for printing is such 
that any type aligned .with the platen, at 
the time it is raised, will cause print­
ing to take place. Therefore, it is nec­
essary to lower those type bars from 
which nd print is desired, such ~s 
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ciphers to the left of an indexed amount. 
This function is performed by the cipher 
block mechanism in the following manner: 

Fig. II-23 Cipher Block Relation to Type 
Bar 

With the machine at home position, the 
top end of arm E (Fig. 11-15) lir.its 
aga1nst stud A in the side frame while 
its lower extension forks over stud BA in 
the leftmost restoring arm D. A rearward 
formed lip in each arm D in turn overlaps 
the arm D to its right, so that the 
tension of spring F, holding the cipher 
block assembly rearward against stud A, 
tends to hold all arms D downward against 
the tension of the torsion ~pring inside 
the 'U' form of each arm D. 1be restoring 
arms are thus held away from the type 
bars during the early part of the mach­
ine cycle to ensure free travel of the 
type bars to indexed limits. 

During a blank listing cycle, all type 
bars except the first one are blocked in 
non-print position by the shutter on the 
intermediate keyboard. The first bar, 
because of·the offset in the shutter, 
travels to cipher position. After the 
type bar limiting portion of the cycle 
has been completed cipher block assembly 
B is driven counterclockwise so that arm 
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E leaves stud A permitting the front 
extension of arms D to raise under the 
tension of their respective springs. 1he 
'U' form of arms D enter the cutouts in 
the underside of the type bars, and as 
the cipher block assembly continues its 
movement, the first type bar is driven 
back to non-print position by arm D in 
the first column. 

When a stop pin is indexed into the 
intermediate keyboard in column one, the 
offset cipher extension of the shutter is 
moved to column two, and during the mach­
ine cycle, the type bar in column one 
moves until' limited by the indexed stop 
pin. Arm D in column two having a longer 
front extension than the other arms 1s 
engaged by latch C in column two. 

During the counterclockwise movement 
of the cipher block assembly, the two 
bars are permi~ted to remain in printing 
position, column two at cipher and column 
one at the indexed stop pin, as latch C 
holds arms D depressed and clear of the 
type bars in those two columns. 

When mixed amounts and ciphers (90703) 
are indexed across the intermediate key­
board, the type bars with ciphers indexed 
will remain at cipher position to print 
because arms D in those columns will be 
held away from the type bars by the over-
1 apping tails of the restoring arms D 
inmediately to the left. 

Ihring a total or sub-total cycle, the 
type bar blocking shutter is raised clear 
of the type bars which are then limited 
by the wide teeth of the adding pinions 
against the carry pawls. In the same 
manner as when listing, arms Dto the left 
of an amount are permitted to engage the 
step in type bars limited at cipher and 
to return them to non-print position, 
while the latches in the amount columns, 
including columns with ciphers to the 
right of a digit, will be held downward 
to permit printing. 

On a clear total or sub-total operation 
columns one and two are permitted to 
remain at the cipher position and print a 
two cipher clear signal. Arm D in column 
two having a longer front extension than 
the oth~~ arms is engaged by latch C 
holding arm D in column two clear of the 
type bar. As previously explained, column 
one will also remain at non-print by the 
overlapping tail of restoring arm immed­
iately to the left in column two. 

Tests and Adjustments 

1. To ensure restoring of type bars to 
non-print position when no print is re­
quired and to ensure free indexing of type 
bars to printing position when printing 
1s required. 

Overall end play of restoring arms D 
in the pivot shaft frame should be within 
a range of . 005" to . 008" and each arm 
should align centrally with its respect­
ive type bar. 

To adjust - Open or close the 'U' form of 
the arms. 

2. Restoring arm D column two should 
contact centrally on the lip of latch C. 

To adjust - Weave latch C, close to its 
pivot, as required. 

3. With left type bar restored by cipher 
block mechanism, remaining type bars at 9 
position and aligning blade fully engaged 
there should be .003• to .006• clearance" 
between the front. of the :spring anchor 
projection of the left-most type bar 
and the aligning blade. 

To adjust - Rotate eccentric in part B. 

Cipher Block Mechanism - J200 

1he method used for printing is such 
that any type aligned with the platen at 
the time it is raised will cause printing 
to take place. 1berefore, it is necessary 
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to lower those type bars frQm which ~o 
print is desired, such as cip~ers to ~he 
left of an indexed amount. This function 
is performed by the cipher block mechan­
ism in the following manner: 

With the machine in normal position, 
the top end of arm S (Fig.II-24} limits 
against stud A in the side frame whi~e 
its lower extension forks over stud BA in 

Fig. 11-24 Cipher Block Relation to Type 
Bar. 

the leftmost restoring arm D. A rearward 
formed lip in each arm D in turn overlaps 
the arm D to its right so that the tens­
ion, of spring Fholding the cipher block 
assembly rearward against stud A tends 
to hold all arms D downward against the 
tension of the torsion spring inside the 
'U' form of each arm D. The restoring 
arms are thus held away from the type 
bars during the early part of the machine 
cycle to ensure free indexing travel of 
the type bars. 

Early in each machine cycle, the cipher 
block assembly makes a slight clockwise 
movement - observed from the right side 
of the machine - to increase the passing 
clearance of the formed lips in latches 
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C in front of the forward extensions of 
arms D. During the machine cycle when a 
type bar moves rearward beyond the min?s­
cipher limit of the type bar blocking 
shutter G (Fig. II-18) the respective 
latch C follows, under its spring tension, 
and is limited by the stud in the type 
bar, or until the type bar has travelled 
far enough to let the lip of latch C con­
tact the 'U' form of arm D in its respec­
tive column. 

During a blank listing cycle, all type 
bars except the first one are blocked in I 
minus-cipher position by the shutter. '!he 
first bar, because of.thhe offs~t.in thAse _ 
shutter, travels to cip er position. 
the type bar advances, latch C in the 
first column follows upward but not far 
enough to engage arm D in the first col-
umn. After the type bar limiting portion 
of the cycle has been completed, cipher 
block assembly B is driven counterclock-
wise so that arm E leaves stud A permitt-
ing the front extension of arms D to 
raise under the tension of their respect-
ive springs. The 'U' form of arms D enter 
the cutouts in the underside of the tjpe 
bars, and as the cipher block assembly 
continues its movement, the first type 
bar is driven back to minus cipher (Non­
print) position by arm D in the first 
column. 

When a stop pin is indexed into the 
intermediate keyboard in column one, the 
offset cipher extension of the shutter is 
moved to column two, and during the mach­
ine cycle, the type bar-in column one­
moves until limited by the indexed stop 
pin. When the type bar in column one moves 
beyond cipher position, latch C moves up 
to block the forward extension of armD. 
Arm D in column two having a longer 
front extension than the other arms is 
also engaged by latch C in column two 
even though the type bar travelled only 
to cipher position. During the counter­
clockwise movement of the cipher block 
assembly, the two bars are permitted to 
remain in printing position, column two 
at cipher and coiumn one at the indexed 
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stop pin, as latches C hold arms D depre­
ssed and clear of the type bars in those 
two columns. 

As ciphers and amounts are indexed in 
other columns across the intermediate 
keyboard, the effect is the same as the 
preceding action with the addition that 
when a type bar is indexed in any col­
umn, with other type bars to the right 
limited at cipher position, latch C in 
the indexed column, by holding arm D 
clear of the type bar, will also hold 
all arms D to the right of that column 
clear of their respective type bars, 
thereby permitting ciphers to print to 
the right of the indexed column. 1bis is 
because of the overlapping lips of res­
toring arms D. 

Note: 1be Basic purpose of latches C in 
columns to the left of columns one and 
two is to hold arms D clear of indexed 
type bars during the counterclockwise 
movement of the cipher block assembly, 
thus avoiding accidental movement of an 
indexed type bar by the respective 
restoring arm D. During a total or sub­
total cycle, the type bar blocking 
shutter is raised clear of the type bars 
which are then limited by the wide teeth 
of the adding pinions against the carry 
pawls. In the same manner as when list­
ing, arms D to the left of an amount are 
permitted to engage the step in type 
bars limited at cipher and to return 
them to non-print (minus cipher) posi­
tion, while the latches to the right of 
the amount, including columns with 
ciphers, will be held downward to permit 
printing, totalling and sub-totalling. 

Te.sts and Adjustments 

To ensure restoring of type bars to 
minus cipher (non-print) position when no 
print is required and to ensure free 
indexingof type bars to printing position 
when printing is required-

1. Overall end play of restoring arms D 
in the pivot shaft frame should be within 
a range of .005" to .008" and each arm 
should align centrally with its respect­
tive type bar. 

To adjust- Open or close the 'U' form of 
the arms. 

2. Restoring arms D should contact centr­
ally on the lip of their respective lat­
ches C. 

To adjust- Weave latch C, close to its 
pivot. 

Styles J209 1hrough J214 

Machines constructed prior to serial No. 
J77596F (France) contain the following 
keyboard control mechanism, due to dif f­
erent construction of earlier machines. 

Motor Bar and Subtract Key Interlock 

A 

Fig. II-25 View of Interlock for Motor 
Bar and Subtract Key. 

Slide Band stud A (Fig.II-25) prevent 
indexing of more than one accumulator 
function at the same time. Simultaneous 
depression of either the minus key or 
plus bar and a result key is prevented. 
The slide, which is located under the 
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keyboard on the right side frame, slides 
rearward under the stud when actuated by 
the plus bar or minus key. Tile slide is 
blocked when the result keys are depress­
ed as stud A is lowered into the path of 
slide B. 

Result Keys Actuate Intermediate Keyboard 
Shutter 

During a total operation, all type bars 
must be permitted to move rearward until 
limited by the wide teeth of the accum­
ulator pinions contacting the blocked 
carry pawls. 1herefore, shutter E (Fig.II 
-26) which normal! y is in position to 
blo~k the type bars, must be raised at 
the beginning of a total operation. 

Depression of either result key lowers 
stud A which causes bail C to be rocked 
through lever B. Bail C in turn actuates 
bail D to raise the shutter until the 
shutter is limited in the front plate of 
the intermediate keyboard. 

-PRINTED IN U.S. AMERICA MAY 1965 

A 

D 

Fig. II-26 Keyboard Shutter Actuated From 
Result Keys. 

To prevent incorrect limiting of the 
type bars, the result keys are blocked 
against depression when figures are inde­
xed on the intermediate keyboard. If the 
intermediate keyboard has escaped to the 
left one column or more, depression of 
either result key is blocked as the left 
end of bail C limits under base plate F 
of the intermediate keyboard. 
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Review 

1. From what source are machine operat­
ions indexed? 

2. During the indexing of an amount from 
a listing key, when does escapementofthe 
intermediate keyboard take place? 

3. How is each indexed stop pin placed in 
proper sequence to provide the desired 
printed amount? 

. 
4. If the intermediate keyboard is too 
far to the right so the stop pins are not 
in line with the listing keys, how is 
depression of a listing key blocked? 

5. During a machine operation, depression 
of a listing key is blocked by what 
mechanism? 

6. In what wa:y does depressing an operat­
ion key after a listing operation cause 
full escapement of the intermediate key­
board before the machine operation begins? 

7. What means is used to prevent depres­
sion of the total or sub-total keys when 
the intermediate keyboard is escaped from 
normal position? 

8. Name t~ basic functions of operation 
keys. 

9. How is sinrultaneous depression of more 
than one control key in each control 

column prevented? 

10. In addition to the stop pins, what 
other part of the intermediate keyboard 
limits the type bars? 

11. What restores indexed stop pins to 
normal? 

12. How is depression of the error key 
kept as light as other control keys? 

13. How is restoring of stop pins to nor­
mal prevented by depression of the repeat 
key? 

14. How are ciphers prevented from ·print­
ing to the left of 1)11 amount? 

15. At the beginning of each machine oper­
ation, the cipher block restoring arms 
are lowered. Why? 

16. If $300.00 is added into the machine, 
which cipher block or blocks must be 
latched? 

17. During a machine operation in which 
$94.8] is printed, when and how are the 
cipher block restoring arms released by 
the latches? 

For convenience when operatirtg the 
machine during study of the next subjects 
(Carriage, Printing and Power) it may be­
desirable to replace the intermediate and 
listing keyboards. 

( 
"-· 

l 
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NON-CLEAR FEATURE 

SERIES Jl600 and Jl700 ONLY 

The purpose of the Non­
Clear feature is to prevent 
the restoration of the index~ 
ed amount during a Total or 
Sub-Total operation. This is 
accomplished by depressing 
the Non-Clear (NC) key simul­
taneously with a Total or Sub­
Total key. The Non-Clear (NC) 
key must be manually held de­
pressed, since it is not a 
latch-down keyo 

Non-restoration of the 
Intermediate Keyboard 

When the NC key C (Fig. II-
26-1) is depressed, keystem E 
is moved down, rocking bail L 
thru stud D. The pivoting 
action of bail L causes its 
left arm to rock lever B by 
raising stud A, which is 
attached to the rear of lever 
B. Lever B is similar to the 
normal control lever used in 
all Series J machines for re­
peat of the intermediate key­
board. Its length has been 
extended and stud A added, 
so as to permit its actuation 
by the NC bail. Lever B 
(Fig. II-26-1) raises inter-
mediate keyboard restoration 
rocker link G (Fig. II-20) 
upwards thru the action of 
spring I (Fig. II-20). There­
fore, the intermediate key­
board will not be restored 
during a cycle when the NC 
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key is held in a depressed 
position. 

Latching of the NC Key , 

The Non-Clear (NC) key is a .·• .. 
non-machine operating, index­
ing key. It is latched down 
only during a machine opera­
tion when depressed simultan­
eously, and manually held 
depressed with a Total or 
Sub-Total key. 

If only the NC key is de­
pressed and then released, 
nothing will be changed in 
the next normal machine oper­
ation. 

When the NC key is depress­
ed simultaneously with a 
Total or Sub-Total key and 
manually held depressed, the 
normal interlocking slide J 
(Fig. II-26-1) moves rear-
ward, and through spring G, 
latching slide F follows. 
Spring G is attached between 
slide F and slide H. Slide 
H is riveted to interlocking 
slide J. The rearward move­
ment of latching ~lide H 
causes its rear portion to 
rest over stud K in the NC 
keystem E, latching the key 
until interlocking slide J is 
normally released at the end 
of the machine cycle. Spring 

For Library Binder~ 
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G acts as a yielding con­
nection, in case the NC 
key is depressed after 
the machine cycle.has 
si~r~ed~· The yieldin~ 
action of spring G pre­
vents parts from being 
damaged by the end of 
latching slide F inter~ 
fering with stud K in 
the Non-Clear keystem E. 

FIG. II-26-1 
.KEYBOARp .CONSTRUCTION and 

OPERATION 

Ba.ck Spacing of Intermediate 
Keyboard. 

With the simultaneous de­
pression of the NC key and a 
Total or Sub-Total key, the 
intermediate··· keyboard. is 
moved a half step to the left 

·at·the hegfrinihg of the mach-

FIG. II-26-2 
NON-RESTORATION OF INTER­

MEDIATE KEYBOARD 

ine cycle, thru the action 
of the "Total After Repeat 
Mechanism". 

The Non-Clear mechanism 
prevents restoration of the 
intermediate keyboard during 
the same machine cycle. The 
normal function of the inter­
mediate keyboard would be to 
escape a half step more to 
the left at the end of the 
cycle, thru the action of 
its drivingspring, but is 
prevented by the action of 
Cam U (Fig. II-26-2), Slide 
T, and Bellcrank P. 

It is necessary to move the 
intermediate keyboard a half 
step back to the right (after 
the type bars have been re-
stored on the Sub-Total or 
Total operation), to have the 
intermediate keyboard cor-
rectly located in relation to 
the type bars. 
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AG 

Backspacing of Intermediate 
Keyboard 

After the restoration of 
the typebars has taken place, 
cam U (Fig. II-26-2) moves NC 
cam-slide T forward. Slide T 
is connected to NC actuating­
slide Q thru eccentric R, 
which moves slide Q forward. 
When actuating-slide Q is 
moved forward,· it contacts 
pellcrank P which in turn 
moves slide O (Fig. II-26-2 
and II-2~-3) to the right. 
Slide O supports intermediate 
keyboard half escapement 
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v 

FIGo II 26-3 BACK SPACING OF 
INTERMEDIATE KEYBOARD 

limit AE (Fig. II-26-3), wh:ich 
is also moved to the right. 

Intermediate keyboard half 
escapement limit AE, being 
engaged into the front teeth 
of the intermediate keyboard, 
moves the latter to the right 
far enough for the normal es­
capement pawl AG of the inter­
m-edia te keyboard to fall in 
place 1/2 step back, placing 
the intermediate. keyboard in 
exactly the same place it was 
before the Total-Sub-Total 
machine operation. 
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Tests and Adjustments 

1. To insure a correct func­
tion of the "Total After Re­
peat" mechanism, on machines 
with Non-Clear. mechanism. 

Add all 9 's in the. accumu­
lator and · index the listing 
keys for full capacity of the 
intermediate keyboard. Bring 
sliding brace o (Fig. II-26-3) 
at normal, with its limit 
roller AF contacting the edge 
of the elongated slot in rail ' 
V. Depress the Sub-Total key 
and manually operate the 
machine until all type bars 
are fully raised. All type 
bars must move freely between 
the indexed intermediate ke,y-
board pins. 

To adjust - Turn eccentric AD 
on the half 'escapement arm AE, 

' so as to equalize clearance 
o.n both s i,des of the type 
bars~-. kee_ping the highpoint 
of the eccentric upward. 

2. To insure a correct func­
tion o_f the Non-Clear mechan­
ism. 

. List an amount in the inter­
.. mediate keyboard. . - ·S imul tan­
. _eously _depress the _NC _and .air 
Total keys._ While. holding 
the NC key d;ep:i;:-essed,_ .manual­
ly operate the · machine by 
hand. Sligl1.tly . be.fore .Non-

. Clear cam U ·(Fig. Il.-26-2) 
,·-:· 

is at its high point, escape­
ment pawl AG (Fig. II-26-3) 
should drop down between the 
intermediate keyboard pins, 
from Total After Repeat posi­
tion, to normal position. 

To adjust - Adjust eccentric 
R (Fig. II-26-2), on non­
clear slides. 

3. To have a, .correct limit 
of the intermediate keyboard 
with· fuil capacity, and to 
ihsure a correct function of 
the· "Total. After Repeat" 
mechanism on machines.with 
Non-Clear mechanism. '' 

a. Index intermediate. key­
board completely to the le~t. 
The heels·. of · the type bars 
must face centrally with the 
feet of the intermediate key­
board pins. 

' ' .. .. ' ' . '. ,. 

b. With the machine at ,nor-
mal, there should be minimum 
clearance of the, upper; cam­
surface of arm 0 {~ig~ II-26-
3) under the stud in t:he nor­
mal escape~ent pawl AG • 

To adjust - Loosen screws Y, 
z, and AA {Fig.· II~26-3). 

a. Moye adjustable limit " 
and tighten screw Y. 

b. Move adjustable limit 
'AB and tighten screws AA and 

'·~ ' 

c, 

c 
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CARRIAGE 

Paper Holder - J600-J700 with J(F) Motor 

1b.e paper holder is supported by two 
forked extensions over a tie shaft bet­
ween the machine side frames and by posts 
F (Fig.II-27). 1b.e holder is adjustable 
laterally to align in correct relation­
ship to the carriage, and is held aligned 
with retaining nuts E and lock nuts D. 

1b.e holder will accomodate a roll of 
paper 2 1/ 4" wide and approximately 
3 i12• in diameter, with shaft J.support­
ing the roll to permit reeling the paper 
through the carriage. Shaft J is retained 
in the holder by retaining arms under 
spring tension that yield to pressure 
for installing or removing the paper 
roll. 

Fig. II-27 Paper Holder J600-J700 

As the paper leaves the bottom of the 
roll, it travels forward and upward, 
following the dotted line on the inner 
surface of the holder, then over roller B, 
dov.nward and around the platen and again 
upward behind plastic tear-off blade C. 

Straight paper feeding is provided by 
pressure roller I through spring H, apply-
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ing pressure against the side of the roll 
paper to ensure controlled unrolling and 
uniform alignment of the paper. As a re­
sult of the tension from pressure roller 
I, there may be times when the paper is 
left taut which tends to increase the 
power needed to overcome the inertia to 
start paper feed during the next machine 
operation. This tendency is more pro­
nounced during multiple spacing (5/6') 
from total operation. 

In order to provide a slight amount of 
slack at the start of the paper around 
the platen, the p~per is thr~aded over 
metering roller B before being fed between 
the platen and pressure rolls. Further 
feeding of the paper after it is taut 
Causes springs G, in arms A, to expand 
momentarily. As the spacing is completed 
or as the inertia of the paper roll is 
overcome, springs G recover with enough 
force to cause sufficient additional un­
rolling of the paper to leave needed slack 
for the next operation. 

Tests and Adjustments. 

To provide straight and uniform feeding 
of the paper: 

1. 'Ib.e inner surface of the right side of 
the paper holder should be flush with the 
inside surface of the right carriage end 
plate. 

To adjust - Positionthe paper holder lat­
erally, then lock in position with nuts D 
and E. 
Next, remove the paper holder. 

Paper Holder - J200-J400, J600-J700 
Early style 

1b.e paper holder has the same basic 
specifications as the J600-J700 holder. 
The holder is supported over a tie shaft 
between the machine side frames and by 
posts F (Fig.II-28). Lateral adjustment 
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is made by retaining nuts E and lock nuts 
D 

Fig. II-28 Paper Holder (Early Style) 

The roll paper is supported by shaft I; 
Paper leaves the bottom of the roll, 
following the dotted line on the inner 
surface of the holder, over metering 
roller B; under and around the platen and 
up behind the plastic tear-off blade C. 

Straight paper feeding is provided by 
pressure plate H against the side of the 
roll paper. Metering roller D and springs 
G ensure that sufficient slack paper feed 
is available at all times. 

Tests and Adjustments 

To provide straight and uniform feeding 
of the paper: 

1. The inner surface of the right side of 
the paper holder should be flush with the 
inside surface of the right carriage end 
plate. 

To adjust- Position the paper holder lat­
erally, then lock in position with nuts D 
and E. 

Paper Holder J500-J514 

The paper holder like the other styles 
is supported by shafts F (Fig.II-29) and 
over a tie shaft. Lateral adjustment is 
made by retaining nuts E and lock nuts D. 

The roll paper is supported by shaft G. 
Paper leaves the bottom of the roll, 
following the dotted line on the inner 
surface of the holder, under and around 
the platen andup behind the plastic tear­
off blade. 

Fig. II-29 Paper Holder JSOO 

JSOO machines being without 5/6" spacing 
no metering roll is fitted. 

Tests and Adjustments 

To provide straight and uniform feeding 
of the paper: 

1. 'Ib.e inner surface of the right side of 
the paper holder should be flush with the 
inside surface of the right carriage end 
plate. 

To adjust- Position the paper holder lat­
erally, then lock in position.with nuts D 
and E. · 

Next, remove the paper holder, 

Platen Spaces as Carriage Restores. 

The carriage, which contains platen A 
(Fig.II-30) serves the dual purpose of 
providing a printing surface for the type 
and spacing the paper 1/6" during each 
machine operation - except during total 
and error correction operations. Total 
operations space the paper five spaces 
instead of one. Error correction oper­
ations prevent pap~r spacing. 

c 
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around the platen - and the inked ribbon 
D between the paper and the type - the 

G 

Fig. II-30 Platen Spacing 

The paper, as it passes around the 
platen, feeds between the platen and 
·knurled steel pressure rolls E and shield 
B. The pressure rolls ensure the paper 
being advanced the distance that is est­
ablished by platen rotation. The pressure 
rolls are under tensionof springs H which 
are mounted between the pressure rolls to 
equalize tension to the rolls, thereby 
applying uniform tension to both edges of 
the paper. The pressure rolls may be re­
leased manually through depression of a 
release button in the machine case, or 
release lever which lowers lever G. 

Toward the end of the first half of a 
machine cycle, a cam in the camshaft 
assembly raises the carriage, which pivots 
on studs F, to apply platen pressure 
against the type faces that were position­
ed ear lier in the cycle through machine 
functional control. With the paper tape 
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pressure appliedby the platen against the 
type causes an impression of the indexed 
amount to be left on the tape. 

During the last half of the machine 
cycle, the carriage actuating cams, in 
the camshaft assembly permit the carriage 
to recede under spring tension to its nor­
mal position. As the carriage is lowered, 
a tooth of space wheel M contacts the top 
of space pawl I causing the platen to ad- I 
Vance one space. The platen is retained 
from unintentional rotation between 
spacing operations by the roll in detent 
C seating in one of the tooth spaces of 
detent wheel D. 

After spacing has taken place and as 
the carriage nears its restored position, 
arm L - also controlled by a cam in the 
camshaft assembly - moves over left carr­
iage actuating roll J to ensure that the 
carriage is fully restored to normal pos­
ition. Arm L also moves space pawl I from 
space wheel M so that the platen may be 
turned manually in either direction with 
machine normal. 

Platen Detent JSOO (Late Style) 

Late style JSOO machines have detent 
arm C and wheel D omitted. Detent arm N 
(Fig.II-30)is fitted to the left carriage 
side frame and through its roll seating 
in the teeth of space wheel M controls 
the platen from unintentional rotation. 

Tests and Adjustments 

Note: The following Tests and Adjustments 
should be performed after Tests and Adj­
ustments, Printing, S~ction II, Page 36 
have been made first. 

Instruction 

- Position eccentric K at mid-point 
- Rotate .the platen in order to have the 

cup screw in detent wheel D at the top. 
- Slacken cup screw in detent wheel D. 

FOR FORM 3705 
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Machines with detent C: 

1. (I) To ensure pos1t1ve platen spacing. 
(Il}To ensure positive platen detenting. 

With full capacity indexed, manually 
operate the machine until arm L allows 
space pawl I to enter and contact the 
teeth of space wheel M. Check for .005" -
.· 010" entering clearance between the top 
of space pawl I and the bottom of the 
tooth on space wheel M above it. 

To Adjust - (I} Turn eccentric K. 
tII) Tighten cup screw 1n de­

tent wheel D. 
Continue manual operation until the 

machine reaches printing position and 
check again for .005"-.010" entering 
clearance between the top of space pawl I 
and the tooth of gear M. 

Machines with detent N. 

1. To ensure positive platen spacing: 

With full capacity indexed, manually 
operate the machine until arm L allows 
space pawl I to enter and contact the 
teeth of space wheel M. Check for . 005 • -
.010" entering clearance between the top 
of spac~ pawl I and the bottom of the 
tooth on space wheel M above it. 

To adjust - Turn eccentric K. 

Continue manual operationof the machine 
until printing positionis reached and re­
check for .005"-.010" entering clearance 
of single space pawl I and the tooth of 
space wheel M. 

2. To provide free turning of the platen 
when the machine is normal: 

With the machine at normal, space pawl 
I should clear the teeth of space wheel M 
by .010•. 

To adjust·- Bend the rearward extension 
of arm L. 

5/6" Spacing Total Key Cori trolled (Late Style). 

E F 

J 

K 

p 0 N 

Fig. 11-31 Spacing From Total Key 

( 
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Total Key Controlled 5/6" 
Form Spacing (LSte Style) 
en machines after serial No. J202620F. 

Normal form spacing from each machine 
operation except total operations is one 
space of 1/6". Total operations provide 
five spaces ( 5/6 "). These addition al 
spaces automatically advance the printed 
total to a position above the serrated 
edge of the tear-off blade, making un­
necessary manual advancing of the paper 
before tearing off the completed tape 
listing. 'Ihe mechanism contains a normal­
izing lever for inactivating the multiple 
spacing when only a single -( 1/6") space 
is required from a total operation. 

The 5/6" spacing mechanism is controlled 
from the accumulator through screw·stud H 
(Fig.II-31) in the left end of the accum­
ulator pinion shaft. Selector arm G above 
and selector arm I below stud Hare inter­
lock~d so that raising arm G lowers arm I 
and vice versa. When the accumulator is 
in neutral position, both arms G and I 
contact stud H. 

Link assembly N, which "is pivoted at its 
rearward end on shoulder screw P, is supp­
orted at the forward end by a stud in the 
lower portion of arm I through a slot in 
the link. lherefore, when the accumulator 
is in neutral position, the front end of 
link N is raised, and. when the accumulator 
is meshed with either set of adding racks, 
the link is lowered. The only time the 
step in the forward end of link N is syn­
chroni~ed to latch stud J, to provide 
po\lller for the 5/6" spacing ~chanism, is 
during the total operations. 

lhring non-add operations, the accumul­
ator remains in neutral position at the 
start of the machine cycle, With arms G 
and I against stud H holding link N elev­
ated, stud J limits against the front side 
of the projection of link N, inactivating 
driver arm M throughout the cycle. 

Link N is engaged by stud J at the mid-
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point of a total operation and, as the 
cycle is completed, the link is carried 
forward moving spacing pawl A (part of 
link N) into mesh with the teeth of 
ratchet wheel B. lbe first space of the 
five spaces is performed simultaneously 
with space pawl D and space pawl A, and 
the additional four spaces are performed 
by pawl A only, giving five spaces in all. 

\\hen the machine cycle is nearly com­
pleted, a roll in the front end of link N 
contacts the cam surface of disengaging 
plate K, lowering and disengaging link N 
from stud J. Link N is then free to res­
tore under tension of spring Q to its 
normal rearward position against stud R 
(on the carriage side frame). The rear end 
of spacing pawl A limits at normal onstud 
S (on the paper holder side frame) pre­
venting interference between the teeth of 
spacing pawl A and the teeth of ratchet B. 

5/6" spacing is inactivated by moving 
normalizing lever C forward'which lowers 
detent E to place the stud in lever F in 
the rear pocket of the detent E .. When the 
stud of lever F is in the rearward pocket 
of detent E, the lower rearward extension 
of lever F contacts the bent over.lip of 
arm I and separates arms G and I, 1 owe ring 
the front end of link N. 

Tests and Adjustments 

To ensure full 5/6° platen spacing from 
a total operation: 

Note: Before beginning tests and adj­
ustments to ensure full 5/6° spacing, 
check the following: 

a. lbe platen should be aligned so that a 
uniform impression will be provided from 
both the top and the bottom of the type. 

To Adjust -.Turn eccentric shaft A (Fig. 
II-34 Printing ~ction). 

b. Pressureof the platen against the type 
should be sufficient to provide a satis­
factory print (be sure ribbon still has a 
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good supply of ink) and should be uniform 
at both ends of the platen. 

To Adjust - Turn right and left eccentrics 
I (Fig. II-34, Printing Section) as re­
quired. 

Instruction 

- Position eccentric 0 at mid-point. 
Rotate platen to have the cup screw in 
detent wheel D (Fig.II-30) to the top. 

c 1) To ensure positive platen detenting. 
2) To ensure positive platen spacing. 

With full capacity indexed, manually 
operate the machine to printing position. 
Check for ~ 00511 to . 010" entering clear­
ance between the.topof space pawl D and 
the bottom of the· tooth of gear B. When 
the machine restores the platen should 
rotate one space and detent C (Fig. II-30) 
should rest between 2 teeth of detent 
wheel D; 

1) Manually operate the machine until 
single spacing pawlD (Fig. II-31) contacts 

spacing wheel B. Loosen cup screw in de­
tent wheel D (Fig.II-30) and turn platen 
back until the tooth of spacing wheel B 
(Fig.II-31) rests on the top of spacing 
pawl D. Tighten cup screw. 

2) Continue to operate the machine to 
printing position. Check clearance between 
the top of spacing pawl D and bottom of 
tooth in space wheel B. Rotate eccentric 
0 to obtain . 005" to . 010 11 clearance. 

Test 1 : To ensure correct 5/6" spacing 
9n total operations with lever C rearward 
and to provide overthrow limit. 

Depress total key and manually cycle the 
machine. 1he space wheel B should rotate 
five teeth. To prevent overthrow, segment 
A should release when the sixth tooth.of 
the space wheel comes within .005 11 to 
. 010 '' of the upper surface of segment A. 
After segment A disengages, detent C (Fig. 
II-30) should locate the platen in normal 
position and rest in the middle of the 
'fifth tooth on detent wheel D. 

To Adjust - Rotate eccentric L (Fig. II-31). 

Key Controlled (Early Style) 

E 

A 

• 

H 

p 

Fig.II-32 ·spacing From Total Key 

l 
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Total Key Controiled 5/6" Form 
Spacing (Early Style) 
on-machines before serial No. J202620F. 

Normal form spacing from each machine 
operation except total operations is one 
space of 1/6". Total operations provide 
five spaces (5/6"). These additional 
spaces automatically advance the printed 
total to a position above the serrated 
edge of the tear-off blade, making un­
necessary manual advancing of the paper 
before tearing off the completed tape 
listing.· .The mechanism contains a normal­
izing-lever for inactivating the multiple 
spacing when only a single ( l/6n) space 
is required 'from a total operation. 

Th.;'.;5/6" spacing m~chanism is controlled 
fr0m the. accumulator through screw stud H 
(Fig.11 7·32) in the left endof the accumu-
1 at or ·pinion . shaft. Selector arm G above 
and selector arm~ I below stud Hare inter­
locked so that raising arm G lowers arm I 
and vice versa. When the accumulator is 
in neutral position, both arms G and I 
contact stud H. 

Link assembly N, which is pivoted at its 
rearward end on shoulder screw P, is supp­
ortel at the forward end by a stud in the 
lower portion: of arm I through a slot in 
the link N. Therefore, when the accumu­
lator is in neutral position, the front 
erid ~f link N is raised, and when the 
accumulator is meshed with either set of 
adding racks, the link is lowered. The 
only dme the step in the forward end of 
link N' is synchronized to latch stud J, 
t~ provide power for the 5/6" spacing 
mechanism,· is during total opera~ions. 

During non-add operations, the accunru­
lator remains in neutral position at the 
start of the machine cycle. With arms G 
and I against stud H holding link N ele­
vated, stud J limits against the front 
side of the projection of link N, inacti­
vating driver arm M throngh the cycle. 
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Link N is engaged by stud J at the mid­
Doin t of a total operation and, as the 
~ycle is completed, the link is carried 
forward, moving pawl A into mesh with the 
teeth of spacing ratchet wheel B. The 
first space of the five spaces is performed 
with space pawl D in the same manner as 
1/6" spacing when listing. As the space 
from pawl D is completed, each tooth, of 
the four teethon spacing pawl A, performs 
an additional space of the platen - five 
in all. 

~hen the machine cycle is nearly com­
pleted, a roll in the front em1 of link N 
contacts the cam surface of disengaging 
plate K, lowering and disengaging link N 
from stud J. Link N is then free to 
restore under spring tension to its normal 
rearward position. 

5/6" spacing is inactivated by moving 
normalizing lever C forward which lowers 
detent E to place the stud in lever F in 
the rearward pocket o.f the detent. When 
the stud of lever F is in the rearward 
pocket of detent E, the lower rearward 
extension of lever F contacts the bent 
over lip of arm I and separates arms G 
and I, lowering the front end of link N. 

Tests and Adjustments: 

To ensure full 5/6' platen spacing from 
a total operation: 

Note: Before beginning tests and adj­
ustments to ensure full 5/6P spacing, 
check the following: 

a. The platen should be aligned so that a 
. uniform impression will be provided from 
both the top and the bottom of the type. 

To adjust - Turn eccentric shaft A (Fig. 
II-34, Printing Section). · 

b. Pressureof the platen against the type 
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should be sufficient to provide a satis­
factory print (be sure ribbon still has 
a good supply of ink) and should be 
uniform at both ends bf the platen. 

To adjust - Turn right and left eccentrics 
I {Fig.11-34) Printing Section) as req­
uired. 

Instruction 

- Position eccentric 0 at mid-point 
- Rotate the platen in order to have the 

cup screw in detent wheel D (Fig.Il-30) 
to the top 

- Slacken cup screw in detent wheel D 

c (I) To ensure positive platen spacing. 
(ll)To ensure positive platen detenting. 

With full capacity indexed, manually 
operate the machine until space pawl D is 
allowed to enter and contact the teeth of 
space wheel B. Check for .005"-.010" 
entering clearance between the top of 
space pawl D and the bottom of the tooth 
on space wheel B above it. 

To adjust - (I) Turn eccentric 0 
(II) Tighten cup screw in de­

tent wheel D (Fig.II-30) 

Test 1. To ensure a correct 5/6'' spacing 
on total operations with normalizing 
lever C rearwards: 

Depress total key and manually cycle 
the machine. The space wheel B should 
rota~e through five teeth. Simultaneously, 
spacing sector A should release from the 
space wheel B as the roller falls into 
the middle of the fifth tooth on the 
detent wheel D (Fig.II-30). 

To adjust - Rotate eccentric L. 

Detent Guards Five Spaces from Total 
Operations. 
on machines before serial No. J202620F. 

Overthrow causeJ by the driving action 
of pawl J (Fig.Il-33) which could result 
in a partial, or an additional, space 
during total operations, is prevented by 

locking space wheel E after five spaces 
with detent stud D. 

../ t.lachines after serial No. J202620F with 
5/6 11 spacing mechanism, shown in Fig. II-
31, have the detent guard mechanisms 
omitted .. On these machines overthrow 
limit is provided by the upper surf ace of 
the spacing pawl blocking the space wheel 
after five spaces have been made. 

Fig. II-33 5/6" Spacing 

Forward movement of the 5/6" driving 
link raises stud I in the assembly to 
contact the foot of arm B which contains 
stud H. Movement of arm B raises cam A 
and drives stud D into a tooth space in 
space wheel E, effectively preventing 
further turning of the wheel. 

After printing takes place and as the 
carriage is lowered to normal, stud Fis 
moved forward, rocking lever G, which in 
turn through contact with stud H restores 
arm B to normal and permits stud D to 
also restore under spring tension. 

Tests and Adjustments: 

To ensure against spacing more than 
five spaces during total operations: 

All form spacing adjustments must be on 
test before testing for detent action. 

r , __ .... 
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1. Manually cycle the machine through a 
total operation. StudD should have slight 
rubbing contact with the last tooth of 
~eel E before entering the fifth tooth 
space, and cam A should be driven upward 
so stud is just over the corner of the cam. 

To adjust - Turn eccentric C. 

Note : Over-adjustment of eccentric C may 
cause a 1 ock-up of the machine as the 
carriage is restored. 
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Review: 

1. How is an impression of type transmit­
ted to the paper tape? 

2. What prevents excessive unrolling of 
paper from the paper roll? . 

3. How is the inertia of the paper roll 
prevented from retarding paper feeding? 

4. Why is 5/6" form spacing not obtain­
able on sub-total operations? 

5. Why is it desirable to avoid heavy 
printing impressions? 
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Printing 

Printing is Obtained by Upward 
Movement of the Carriage 

Printing is accomplished by ra1s1ng the 
carriage assembly against indexed type 
during each machine operation. An impress­
ion of the indexed amount is made on the 
paper as the platen presses the paper and 
the inked ribbon against the type bars. 

Fig.11-34 Carriage Assembly Actuations 

Power to actuate the carriage is trans­
mitted by cams F (Fig. II-34) rotating 
under rollers in the lower arms of the 
carriage side frames. The carriage, 
suspended on right and left studs E bet­
ween the accumulator side frames, swings 
in an arc as it moves up to printing 
position from the driving action of the 
cams. Right and left springs J, attached 
between the carriage side frames and the 
paper holder, restore the carriage to 
normal as the rollers in the carriage side 
frames descend from the high points of the 
actuating cams. 

Arm H ensures full restoring of the 
carriage after printing has taken place. 
After the indexed figures are printed and 
the high points of cams F move away from 
the rolls in the carriage side frames 

auxiliary cam G rocks arm H. The upper 
forward projection of arm H moving down­
ward contacts the roll in the left carriage 
side frame to enforce full carriage 
restoring. 

Each type bar B is located under its 
cushion pin C. 1he pins are held downward 
toward the type bars by compression 
springs D. Placement of a pin and spring 
over each type bar provides individual 
and uniform pressure to each bar during 
printing, resulting in uniform density of 
print in each column. 

Tests and Adjustments 

To ensure uniform and readable printing 
of indexed amounts: 

Note: When installing a carriage in 
which ec~entrics I have not been adj­
usted to the machine, the high side of 
the eccentric should be at the top i.e. 
the punch mark at twelve o'clock. If 
the high part of the eccentric is at 
the bottom and the machine is operated, 
a bind may be caused between the platen 
and the type and could cause damage to 
the machine parts. 

l. 1he platen should be aligned so that a 
uniform impression will be provided from 
both the top and the bottom of the type. 

To adjust - Turn eccentric shaft A. 

2. Uniform pressure should be exerted to 
all type bars as the platen is pressed 
aga1nst the ~ype which are indexed i~to 
prin~ing position. 

To adjust- Equalize minority columns with 
majority columns by installing longer or 
shorter pins C. 

3. Pressure of the platen against the type 
should be sufficient to provide a satis­
factory print (from a ribbon in which the 
ink supply has not been exhausted) and 
should be uniform at both ends of the 
platen. 
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Note: Excessive pressure will place undue 
strain on the type bars, and will exhaust 
the ink from the ribbon at an excessive 
rate, producing a blurred print. 

To adjust- Turn right and left eccentrics 
I. 

Note: Oianging the ad.1 ustment of either 
eccentric I may disturb the adjustment 
of the platen space pawl and 5/6" 
spacing sector. Re-check the first test 
under Carriage, Fig. II- 30, Platen Spaces 
as Carriage Restores. 

Aligning Blade Assures Printing 
Alignment 

Fig.II-35 Aligning Blade Actuation 

Just prior to taking an impression of 
the indexed type, the type bars are carrmed 
forward slightly by type bar aligning 
blade C (Fig.II-35). 
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1his prevents placing any strain on the 
stop pins in the intermediate keyboard 
during the printing operation and aligns 
all type for straight horizontal alignment 
of printed amounts. 

Aligning blade C is driven into mesh 
with the teeth in the upper forward sur­
face of the type bars by cam D. Drive arm 
A contains a yielding connection that 
avoids damage to parts if a type bar 
should accidentally block the aligning 
blade. As the high point of cam D moves 
from under the roll in drive arm A, spring 
B lowers the arm to disengage the aligning 
blade from the type bars. Aligning blade 
C is placed in the machine with the 
chamfered edge rearward to provide easier 
canming action of the blade against the 
type bar teeth, and to afford later 
engagement of the blade with the teeth 
after the type bars are indexed and 
earlier release of the blade from the 
teeth before the restoring action of the 
type bars begins. 

Tests and Adjustments 

To obtain a satisfactory print from the 
symbol type bar: 

1. With the minus key depressed, manually 
cycle the machine until aligning blade C 
is fully seated. There should be very 
slight or no pull back of the symbol bar. 

To adjust - Weave bail E, Fig. II-36 
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Symbol Printing - Controlled from 
Result and Operating Keys - Late Style 

For Machines with Totals After Repeat and Minus Repeat Mechanism 

Fig. 11-36 Symbol Printing (Late Style). 

Symbol printing is controlled by limit­
ing the rearward travel of slide L (Fig. 
II-36). Slide L is connected to symbol 
type bar P through bail E and positions 
the type for correct symbol printing 
during any machine operation that permits 
slide Lto index from its normal position. 
Indexing of the slide and symbol bar 
during each kind of machine operation 1s 
performed in the following manner: 

Plus Motor Bar depression lowers stud M 
to block indexing movement of slide L by 
contact with limit projection 8. In as 
llllch as the slide remains in restored 
position, no symbol is printed. 

Subtract Key depression lowers stud K to 
limit movement of slide L by contact with 
limit projection 9. 

Plus-Total Key depression lowers stud N 
to limit movement of slide L by contact 
with limit projection 6. 

Minus Total Key depression requires aux­
iliary slide J in conjunction with slide 
L. 1he automatic one bail, when actuated 
by a change in the nature of the amount 
in the accumulator pinions, indexes the 
subtract mechanisms and through lever I 
raises the rearward hook portion of lever 
F (part of slide J) into the pathof index 
limit 1 in slide L. Stud N in the total 
key, being in a lowered position, limits 
the travel of auxiliary slide J and slide 
L by contact with limit projection 7. 

Plus Sub-Total Key depression lowers stud 
0 to limit rearward movement of slide L 
by contact with limit projection 4. 

Minus Sub-Total Key depression requires 
auxiliary slide J in conjunction with 
slide L. The automatic one bail, when 
actuated by a change in the nature of the 
amount in the accumulator pinions, indexes 
the subtract mechanism and through lever 
I raises the rearward hook portion of 

(_~ 
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lever F (part of slide J) into the path 
of index limit 1 in slide L. There being 
no limit projection in auxiliary slide J 
for the sub-total key limit 1 of slide L 
drives auxiliary slide J until the latter 
is limited by slot ·limit 5 in auxiliary 
slide J. 

Non-Add Key depression does not limit 
slide L. Therefore, slide L will move 
rearward during the machine cycle until 
limited by the blank on the symbol bar 
against the rearward type bar guide. 

Repeat Key depression requires auxiliary 
bellcrank H in conjunction with slide L. 
Repeat key B, through lever C and bail D, 
rocks bellcrank Hto raise its rear formed 
ear Gto block movement of slide L by con­
tact of limit 3 with limit 1. In as much 
as the slide L remains in a restored 
position, no symbol is printed. 

Minus Repeat Key depression requires aux­
j liary ::iellcrank H in conjunction with 
slide L. Minus repeatkey A, through lever 
C and bail D, rocks bellcrank H to raise 
its rear formedearG still further. Slide 
L moves rearward until limit 1 contacts 
limit 2 which corresponds to the subtract 
key limit. 

Tests and Adjustments 

1. To ensure printing the correct symbol 
when the minus repeat key is depressed: 

With the minus repeat key depressed, 
limit 1 should limit at position 2 on 
formed ear G. 

To adjust - Bend bail D as required. 

Symbol Printing - Controlled From 
Result and Operating Keys - Early Style 
J200 - J400 

PRINTED IN U.S. AMERICA MAY 1965 

Fig. II-37 Symbol Printing (Early Style) 

Symbol i:>rinting control is simplified 
and imnroved by limiting of control slide 
C (Fig.II-37) against a result or control 
key when the key is indexed to cause a 
machine operation. A meansis also provid­
ed to effectively control symbol printing 
when result and control keys are used in 
combination. 

Slide C is connected to symbol type bar 
A through bail B and positions the type 
bar for correct symbol printing during 
any machine operation that permits slide 
C to index from its normal position. In­
dexing of the slide and symbol bar during 
each kind of machine operation is per­
formed in the following manner: 

Plus Motor Bar depression lowers stud K 
to block indexing movement of slide C by 
contact with limit projection 5. In as 
much as the slide remains in restored 
position, no symbol is nrinted. 

Subtract Key depression lowers stud I to 
limit movement of slide C by contact with 
limit projection 7. 
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Plus Total Key depression lowers stud L 
to limit movement of slide C by contact 
with limit projection 4. 

Minus Total Key depression requires aux­
iliary slide E in conjunction with slide 
C. The automatic one bail, when actuated 
by a changein the nature of the amount in 
the accumulator pinions, indexes the sub­
tract mechanismand through lever F raises 
the rearward hook portion of lever D­
part of slide E - into the path of index 
limit 1 in slide C. Stud L, in the total 
key, being in a lowered position, limits 
the travel of auxiliary slide E and slide 
C by contact with limit projection 3. 

Plus Sub-Total Key depression lowers stud 
M to limit rearward movement of slide C 
by contact with limit projection 2. 

Minus Sub-Total Key depression requires 
auxiliary slide E in conjunction with 
slide C. The automatic one bail, v.hen 
actuated by a change in the nature of the 
amountin the accumulator pinions, indexes 
the subtract mechanism and through lever 
F raises the rearward hook portion of 
lever D - part of slide E - into the path 
of index limit 1 in slide C. There being 
no limit projection in auxiliary slide E 
for the sub-total key, lip 1 of slide C 
drives auxiliary slide E until the latter 
is limitedby the slots in auxiliary slide 
E. 

Non-Add Key depression does not limit 
slide C. Therefore, slide C will move 
rearward during the machine cycle until 
limited by the blank on the symbol bar 
against the rearward type bar guide. 

M.iltiplying Key depression lowers stud.N 
and permits bail H to lower until limited 
by stud G in the subtract key. With bail 
H limited in this position, step J blocks 
movement of slide C by contact with limit 
projection 6 and no symbol is printed. 

Subtract and Multiplying Keys, when de­
pressed simultaneously, lowers both studs 

I and N far enough to align the pocket 
above limit step J with limit projection 
6 so that slide C will index to print the 
minus symbol. 

Tests and Adjustments 

To ensure positive indexing of the 
correct symbol with the item being printed: 

Limit step J should align centrally 
with the limit projection 6. 

To adjust - Loosen the retaining screw 
which holds step J to bail H. Position 
the step and retighten the screw. 

Symbol Printing Interlock - Result 
Key Controlled - Early Style 

E 

Fig. II-38 Result Key Symbol Printing 
Interlock 

Safeguarding of correct symbol printing 
from result keys is accomplished with bail 
E (Fig.II-38) and interlock S if, in­
advertently, the multinlying key is de­
pressed simultaneously with a result key. 

Depression of a r~sult key indexes link 
D so that durinG the machine cycle, 
shutter C is raised to permit indexing of 
type bars. As bail E is rocked to raise 
the shutter, bail F raises interlock B 
far enough to contact the rearward foot 
of bail A. Interlock S, when raised, pre­
vents bail A from lowering enough to block 
limit 6of slide C (Fig. II-37) with arm J, 
thereby permitting the correct symbol to 
print. 

( 
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Symbol Printing - Controlled from Repeat Key - Series J600 and J700 
Fof Machines After Serial No. J230362F 

Fig.II-38-1 Repeat Key Symbol Printing 

An improved symbol indexing slide- limit, 
which operates from the Repeat Key, im­
proves the functioning of the machine. 

·Depression of Repeat key gives a more 
direct limit to the symbol slide to hold 
it in non-print position. 

The new limit improves machine function 
and prevents -

1. Indexing of subtract mechanism due to 
the overthrow of subtract bail D (Fig. II-36) 
following snappy repeat key depression. 

2. On Series J700 machines it allows 
freer operation of multiplying slide for 
multiplying keys 6 thru 9 as the new 
mechanism enables spring tension on the 
subtract indexing lever to be reduced. 
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Operation 

When repeat key A is depressed, the 
bottom of keytop lowers stud B in bail E. 
Bail E pivots on shaft F to position pro­
jection G in path of lip H of symbol in­
dexing slide to hold slide in non-print 
position. After repeat operation bail E 
restores to normal through spring D. 

Test and Adjustment 

To ensure symbol slide H is held in 
non-print position when repeat key is 

! 'depressed. 

With repeat key depressed projection G 
should have full hold of lip H. 

To Adjust : Weave bail E. 
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Tests and Adjustments 

To ensure correct symbol printing during 
result key machine· operations: 

Manually operate the machine with a re­
sult key depressed. The stud in interlock 
B should contact but not raise the ex­
tension of bail A. 

To adjust - Weave bail F. 

Ribbon Feed Mechanism 

Fig.II-39 Ribbon Feeding 

Uniform density of the printed figures 
is obtained by crossfeeding a ribbon be­
tween two spools and by automatically 
reversing the ribbon movement when the 
ribbon has been completely unwound from 
either spool. 

The ribbon is threaded around floating 
ribbon guides A (Fig.II-39) that are ass­
embled and pivot on the platen shaft. The 
ribbon is shifted to printing position by 
cam controlled movement pf guides A. The 
ribbon shifting movement is simultaneous 
with the carriage movement as the latter 
is raised to printing position. As the 
carriage is restored, the ribbon restores 
to its normal position so that the last 
p:-inted amount is visible when the machine 
operation is completed. 
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Ratchet wheels D, which are assembled 
vertically and parallel to the length of 
the machine, pivot on posts in the ribbon 
mechanism side frames that are attached 
to the right and left machine side frames. 
Each ratchet wheel contains a stud which 
fits into any one of the flanged holes E 
in the ribbon spool. Therefore, rotation 
of the ratchet wheel causes the ribbon 
spool to rotate and the ribbon to feed. 
Retainer arm C on each ribbon spool 
securely holds the spool on a roller 
assembled on the same post on which the 
ratchet wheel pivots to provide free 
turning of the ratchet wheel. Arms B, 
which are under spring tension, hold the 
ribbon taut after printing and ribbon 
reversing. 

Tests and Adjustments 

1. To ensure that the ribbon remains 
aligned with the ribbon guides during 
reverse operations: 

Arms B should take up any slackness of 
the ribbon without deflecting the ribbon 
feed during normal ribbon travel. 

To adjust - Increase or decrease spring 
tension on arms n after ensuring free 
turning rolls on the ribbon guides. 

Ribbon Feed is automatically reversed. 

H G 

Fig. II-40 Ribbon Reverse Mechanism 
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Vfuen the ribbon is being wound on either 
spool, tight winding of the ribbon is 
provided by brake shoe A (Fig. II-40) which 
places friction against the drum surface 

of the opposite ratchet \di.eel. \\hen ribbon 
travel is reversed, tautness of the ribbon 
is maintained in as much as each ratchet 
wheel contains a brake shoe. Safeguarding 
against back lashingof the ratchet \di.eels 
is provided by engagement of the ratchet 
wheels by check pawls B and D as feed pawl 
J restores after feeding the right ratchet 
wheel or as feed pawl E is advanced into 
feeding po~ition for the left ratchet 
wheel. 

Ratchet wheels C are turned by power 
transmitted from a cam in the camshaft 
assembly. Rotation of the cam causes arm 
I to oscillate. 'Ihe oscillating movement 
of arm I is transmitted through lever H 
to ribbon feed hail assembly F which con­
tains feed pawls E and J. Lever H is 
coupled to feed hail F by the stud in 
detent G, and the other end is seated in 
one of two pockets in hail F. 'Ihe pocket 
in which the stud seats determines the 
direction of ribbon feeding. When the 
ribbon is fully wound on one spool, the 
build-up of tension by feed pawl E or J 
causes the stud in detent G to expand the 
detent spring permitting the stud to enter 
the other pocket of bail F, thereby re­
versing the direction of ribbon feeding 
by activating the other feed pawl. 

Tests and Adjustments 

1. To ensure a taut ribbon: 

Tension of brake shoes A against the 
brake surf aces of ratchet \di.eels C should 
be equal, one wheel with the other, and 
only sufficiently strong to provide tight 
winding of the ribbon on the spools. 

To adjust - Spread or close the ends of 
hrake shoes A. 

2. To provide full length feeding of the 
ribLun and prompt reverse when eithe1 
spool is fully wound: 

With the ribbon feeding onto the right 
spool, check pawl B should remain in full 
contact with the right ratchet wheel 
during the complete machine cycle. 

To adjust - Bend the formed ear of lever 
K. 

3. With the ribbon feeding onto the right 
spool, check pawl D should not engage the 
left ratchet wheel during the machine 
cycle. 

To adjust - With the machine normal; bend 
the formed ear at the rearward end of pawl 
D for minimum clearance of the ratchet 
wheel. 

4. With the ribbon feeding onto the left 
spool, check pawl D should engage the teeth 
of the left ratchet wheel immediately at 
the start of the machine cycle and remain 
in full contact until the end of the 
machine cycle. 

To adjust - Bend the formed lip at the 
rearwa.rd end of pawl D. 

Note: It may be necessary to equalize 
this adjustment with adjustment '3'. 

5. With the ribbon feeding onto the left 
spool, check pawl B should not engage the 
right ratchet wheel during the complete 
machine cycle. 

To adjust - Bend the formed ear of lever 
K. 

Note: It may he necessaryto equalize this 
adjustment with adjustment '2'. 

6. When the ribbon is fully unwound from 
either spool, reverse slide G should move 
promptly to the opposite pocket of feed 
bail F hut should not change pockets 
before either end of the ribbon is reach­
ed. 

To adjust - Ensure that slide G and bail 
F have free action, then increase or de­
crease the tension of the spring on slide 
G. 

c 
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Red Ribbon - Controlled From the 
Symbol Bar 

1he ribbon shift mechanism is actuated 
directly from the camshaft assembly and 
contains controls to provide red printing 
of all subtractions, minus totals and 
minus sub-totals. All other items print 
in black. 

A 0 

Fig. 11-41 Red Ribbon Mechanism 

Rotation of the camshaft assembly rocks 
arm I (Fig. II-41) causing the arm to drive 
limit plate II, of assembly D, forward. As 
assembly D moves forward, right and left 
ribbon guides A are raised, through links 
N, far enough to align the black portion 
of the ribbon into printing position. 
After printing takes place, the ribbon is 
lowered to make the printed i terns fully 
visible. 

Reversing the direction of ribbon feed­
ing is safeguarded by the auxiliary cam 
on cam assembly K and lever M which con­
tains arm L. The auxiliary cam through arm 
L, holds the ribbon shifting mechanis~ 
normal against the tightening effect 
placed on the ribbon by continued feeding 
onto the right ribbon spool when the left 
end of the ribbon is reached. As soon as 
right ribbon feeding is completed, th.e 
auxiliary cam releases arm L to permit 
cam controlled ribbon shifting. 

If the ribbon were permitted to shift 
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prematurely to printing pos1t1on, the 
length of ribbon reCJUired for cam control-
1 ed shifting would he taken up on the 
right spool causing excessive tautness of 
the ribbon insteadof reversing the direc­
t ion of ribbon feeding. Restoring the 
ribbon from printing position would cause 
further stretching and possible tearing 
of the ribbon. 

The symbol printing type bar controls 
the printing of minus value items in red. 
Indexing of the symbol type bar during 
minus operations places stud E (in the 
type bar) under and within the span of 
the cutout in the rearward extension of 
bail F. As typebar restoring bail G moves 
rearward during the machine cycle, bail F 
lowers until it limits. on stud E, lowering 
auxiliary limit plate J into the path of 
the stud in arm I. Auxiliary plate J 
affords an earlier contact for arm I, 
therefore, the ribbon guides are raised 
higher to elevate the red portion of the 
ribbon into printing alignment. 

Fig. 11-42 Ribbon Shift Assembly 
Late Style 

Late style machines with plastic case 
from serial No. Jl67339F have a modified 
ribbon shift assembly D as shown in Fig. 
II-42. The operation is the same as the 
earlier style. 

Tests and Adjustments 

To ensure positioning of the ribbon so 
that a full black print will be provided 
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for positive amounts and a full red print 
will be provided for minus amounts: 

1. With the high dwell of cam N (Fig. II- SO 
Power) aligned with the roll in slide P 
(Fig. II- SO Power) there should be approx­
imately .005" play between assembly D and 
eccentric B. 

To adjust- Apply slight downward rressure 
to ribbon shift arm assembly C and turn 
eccentric B. 

2. With the subtract key depressed, 
manually operate the machine until the 
ribbon has been raised to printing posit­
ion. The minus symbol (-) should print 
through the centre of the red portion of 
the ribbon. 

To adjust - Turn eccentric C. 

Styles J209 1hrough J214 

Symbols are Printed to Identify 
lhe Machine Operations. 

TI1e mechanism covered under this subject 
pertains to those machines built nrior to 
8erial No. J77596F (France); J56297D (US) and 
J5948C (Canada). 

The various machine operations, except 
an add listing operation or error key 
operation, are indentified by symbols 
printed to the right of the printed amount. 

:JUTER SEGMENT AUXILIARY FDR OUTER SEGMENT 

Fig. II-43 Symbol Index Segments 

The symbol type bar does not contain an 
adding rack nor is it limited by the inter­
mediate keyboard. An extension, riveted 
to the symbol type bar, limits the type 
bar on steps of the symbol index segments. 
The segments are indexed from various 
sources as illustrated. 

Fig. II-44 Plus Total Symbol 

Plus Total - The outer indexing segment 
is moved through contact at point A (Fig. 
II-43) but movement of the segmentis only 
!Jartial as the total lever limits on the 
total block, Fig. II-44. 

Fig. II-45 Minus Total Symbol 

Minus Total Operation - The outer and 
inner index segments are moved through 
contact at points A and J (Fig.II-4S) as 
the total lever is not limited by the 
total block. The inner and outer auxiliary 
segments are retained in normal position 
by the sub-total key through contact at 
point C (Fig.II-43). 
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Fig. II-46 Subtract Symbol 

9.Ibtract Operation - A subtract symbol is 
indexed by moving only the outer segment 
(Fig.II-43) as the subtract key is de­
pressed and contact is made at point B 
(Fig. II-46). 

Fig. II-47 Non-Add Symbol 

Non-Add Operation - Depressionof the non­
add key actuates only the outer segment 
(Fig.II-43). The rear limitof the segment 
is positioned through contact at point D 
(Fig. II-47). 

PRINTED IN U.S. AMERICA MAY 1965 

SUBTOTAL KEY 

Fig. II-48 Plus Sub-Total 

Plus Sub-Total Operation- The outer index 
segment and its auxiliary (Fig.II-43) are 
actuated through contact at ~oint C (Fig. 
II-48) as the sub-total key is depressed. 

Fig. II-49 Minus Sub-Total 

Minus Sub-Total Operation - The outer 
index segment and its auxiliary (Fig. II-43 
are moved through contact at point C (Fig. 
II-49). The inner index segment is moved 
through contact at point K. Movement of 
the auxiliaryouter segment permits spring 
tension to move the auxiliary inner seg­
ment. As the sub-total key is depressed 
its lever limits on the stud in the total 
block to actuate the inner index segment. 
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Tests and Adjustments Review 

.1. To print a minus sub-total symbol when 
a minus sub-total operation is indexed: 

With the power off and the total block 
(Fig.II-44) in a rearward (minus total) 
position, depress the sub-total key. 
Manually operate the machine. The inner 
symbol segment and the a~iliary inner 
segment should be rocked upward to limit 
the movement of the symbol type bar. 

To adjust - Bend the forward arm of the 
lever that is rocked by the pawl on the 
bottom of the sub-total key. 

1. How is a uniform printing impression 
provided from-all columns? 

2. Why dcos the type bar alignment blade 
cam the type bars forward? 

3. What mechanism changes the symbol 
selection to provide the correct symbol 
for the result printed even though the 
same result keys are used for both plus 
and minus amounts? 

4. What would happen if interlock B (Fig. 
II-38, Printing) were removed? 

5. What would be the operator's complaint 
if the ribbon failed to reverse promptly? 

6: If minus amounts were printedinblack, 
what would be the most probable cause? 

7. Why is it necessary to keep the ribbon 
taut at all times? 

8. During what part of-the machine cycle 
does the ribbon feed to the right? -
to the left? 
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POWER 

KEYBOARD INDEXES DRIVE TRIP 

Fig. II-50 Lrive Trin Indexing from Keyboard 
'i:i th Power Driven Interlocks. 

Machine operations are indexed from the 
error, non - add, repeat, minus repeat, sub­
tract key, plus motor bar, total and sub­
total keys. 'Ibe drive trip mechanism from 
the control keys is designed to provide 
accessible adjustments, mainly from 
eccentrics, and.li~ht control key de­
pressions that are balanced with the 
listing keys to provide a smooth key re­
sponse for the_ operator. 

Depression of a control key in either 
operational control key column rotates 
shaftC (Fig. II-50) clockwise, moving link 
AA forward. Forward movement of link A~ 
allows square stud Y in driver H to be 
pulled into notch of link AA by spring X. 

~RINTED IN U,S. AMERICA MAY 1965 

Eccentric V in driver H contacts latch Z 
lowering it from the step in slide P. 
When released from latch Z, slide P is 
driven rearward by spring T to release 
clutch pawl M by raising latch K. 

Rearward movement of slide P, through 
eccentric stud 0, also raises the rearward 
extension of arm J to rock lever L which 
actuates the motor control switch. 

During subtract operations, the milled 
stud in plate R (part of slide P) which 
extends through the machine side frame, 
also drives the subtract indexing mechan­
l. sm. · 

FOR FORM 3705 

I 



48 Burroughs - Series. J Instruction Book Sec. II 

Stud Y in driver H remains positioned 
in the step of link AA to retain the in­
dexed result or control key depression 
until the end of the machine operation, 
when the trip slide is restored by contact 
of cam N (in camshaft section) on roll in 
slide P. 

During the end of the machine cycle, 
clutch pawl M contacts the underside of 
arm J holding arm L in position to retain 
the motor switch closed. This assures 
continued power from the motor to complete 
the machine'cycle. 

The purpose of the broken joint in the 
limit step of latch K is to provide easy 
release of clutch pawl M and to insure 
clearance between the clutch pawl and the 
clutch teeth when the machine is normal. 

Tests and Adjustments 

1. To provide uniform key depression and 
drive trip timing from all operation and 
result control keys: 

With.the power off hold slide P (Fig. 
II-SO) forward and depress each operation 
control key on the right side of the key­
board to locate the key which gives the 
least amount of throw of link AA. With 
this key held down there should be .oos• 
to . 015" clearance between the step in 
link M and the square stud Y. 

To adjust - Position eccentric post A 
keeping the high side of the ecc~ntric 
upwards. 

2. Perform same procedure as Test 1 but 
for the operation control keys on the left 
side. 

To adjust- Position eccentric post in the 
hub on the left side of shaft C keeping 
the high side of the eccentric upwards. 

3. To ensure resetting the drive trip 
mechanism: 

With motor trip slide Pat maximum over­
throw position on restoration there should 

be between .003• •. ~15• clearance between 
the bottom of square stud Y and the top 
of link AA. 

To adjust Position eccentric U on trip 
slide P. 

4. To ensure trip of the drive: 

With any operational key depressed, 
there should be between . 030" - . 050" 
clearance between the lower edge of trip 
slide P and the top of the formed lip of 
latch Z. 

To adjust - Position eccentric V. 

5. 
(a) To prevent disengagement of clutch 

pawl M when the repeat key is held de­
pressed: 

(b) To prevent a machine operation when 
the drive trip is held up through depress­
ion of a listing key holding bail AB for­
wa~d when any operation control key is 
held depressed: 

With the drive tripped there should be 
between . 030" - . 040" clearance between 
the underside of clutch dog stop K and 
the top of clutch pawl M. 

To adjust - Position eccentric 0. 

6. 
(a) To prevent latch T from being 

tripped off by motor trip slide P as it 
restores from overthrow position to limit 
on lip of latch T: 

(b) To prevent latch T from being 
trapped under guide S and causing repeat 
machine operations: 

With the trip slide P released, the lip 
on latch T should have .010" - .015" 
clearance with the machine right side 
frame: 

To adjust - (a) Bend guide S as required. 
(b) Position guide S at 4 o' 

clock to align with lip on latch T. 

' -----

(~ 
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KEYBOARD INDEXES DRIVE TRIP 

Fig. 11-51 Drive Trip Mechanism 
Early Style 

Machine operations are indexed from the 
error, non-add, repeat, subtractkey, plus 
motor bar and the total and sub-total keys. 
The drive trip mechanism controlled from 
the operation keys is designed to provide 
accessible adjustments - in the main con­
trolled from eccentrics - and light key 
depressions that are balanced with the 
listing keys to provide a smooth response 
to manipulation by the operator. 

Depression of a control key in either 
operation control column actuates shaft 
assembly Q (Fig.ll-51) moving link 0 for­
ward. Forward movement of link 0 allows 
square stud B in driver C to be pulled 
into the notch of link 0. Eccentric N in 
driver C contacts latch M loweringit from 
the step in slide K. \\hen released from 
latch M, slide K is driven rearward under 
spring tension to release clutch pawl H 
by raising latch E. 
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Rearward movement of slide K through 
eccentric stud J also raises the rearward 
extension of arm F to rock lever G which 
actuates the motor control switch. 

During subtract operations, the milled 
stud in plate D (part of slide K) which 
extends through the machine side frame 
also drives the subtract indexing mechan­
ism. 

Stud Bin driver C remains positioned in 
the step of link 0 to retain the indexed 
result or control key depressed until the 
end of the machine operation, when the 
trip slide is restored by contact of cam 
I (in camshaft assembly) on roll in slide 
K. 

During the end of the machine cycle, 
clutch pawl H contacts the underside of 
arm F holding arm G in position to retain 
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the motor switch closed. 1his assures con­
tinued power from the motor to complete 
the machine cycle. 

'Ute purpose of the broken joint in the 
limit step of latch assembly E is to pro­
vide easy release of clutch pawl H and to 
ensure clearance between the clutch pawl 
and the clutch teeth when the machine is 
normal. 

Tests and Adjustments 

1. To have uniform key depression and 
drive trip timing from all operation and 
result control keys: 

With the power off, depress each oper­
ation control key on the right side of 
the keyboard to locate which key gives 
the least amount of throw to shaft assem­
bly Q. With this key held down there 
should be from .005'-.015' passing clear­
ance between the square stud B on hammer 
C and the step in link 0. 

To adjust - Turn eccentric A in the hub 
assembly on the right side of shaft Q. 

2. Perform same procedure as Test 1 but 
for the operational control keys on the 
left side. 

To adjust - Position the eccentric post 
in the hub on the left side of shaft Q. 

3. To ensure resetting the drive trip 
mechanism: 

With the motor trip slide K at maximum 
overthrow position on restoration there 
should be between . 003"-. 015" clearance 
between the bottom of square stud B and 
the top of the formed lip on link 0. · 

To adjust - Position eccentric L in trip 
slide K. 

4. To ensure trip of the drive: 

With an operational control key depress­
ed there should be between .040"-.050" 

passing clearance between the lower edge 
of trip slide K and the top of the formed 
1 ip on latch M. 

To adjust- Position eccentric N on hammer 
c. 

5. To ensure latching and unlatching of 
the trip slide during each operation: 

Machine at normal, there should be bet­
ween . 040"-. 060" clearance between the 
top of the drive trip cam I and the under­
side of the lip on clutch stop dog E. 

To adjust - Position eccentric J. 

6. To ensure a complete machine cycle 
during each operation: 

Manually cycle the machine until clutch 
pawl H limits downward movement of control 
arm F. W~th the power on, the motor should 
operate. With the machine in normal posit­
ion and the power on, the machine should 
not operate. 

To adjust- Bend the rearward extension of 
switch arm G upwards or downwards as 
required. 

Fig. II-52 Switch Ann Limit 

7. To prevent damage to microswitch and 
provide for limit switch arm G: 

With the machine normal and switch arm 
G adjusted as for Test 6 there should be 
from .005" ... 010" clearance between the 
swit&:i U form and the fibre base of the 
microswitch. 

To adjust - Position screw A (Fig.II-52) 
as required and lock with nut. 

c 
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TYPE J3 Il'IDUCTION MOTOR 

D 

Fig. II-52-1 Type J3 Motor 

The type J3 motor, Induction Winding, 
furnishes power to operate the machine when 
microswitch A (Fig. II-52-1) is closed, is of 
the AC type only. The motor is mounted on 
the auxiliary machine base and is retained 
by four screws. Correct mesh of the motor 
pinion and safety clutch gear will be with 
minimum play to produce the least gear noise. 

Ball bearings located on each end of arm -
ature are of the sealed type that requires no 
lubrication. The bearings fit into the auxiliary 
side frames. 

A safety feature "Thermal Cut-Out" is 
incorporated in the type J3 motor to prevent 
overheating. When the motor temperature 
reaches a predetermined degree the switch 
points open and the motor will not operate 
until the motor temperature has dropped. 

Printed in U.S. America May. 1965 
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Fig. 11-52-2. Schematic Type J3 Motot I 
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Motor Is Power Source 

The Type J Motor, which furnishes power 
to operate the machine when microswitch A 
(Fig. II-53) is closed, is of the AC-DC 
type. It operates, within a specified 
range of voltages, on either direct or 
alternating current. 1be motor is mounted 
on the auxiliary machine base and is re­
tained by four screws. By loosening the 
screws, the motor may be moved forward or 
rearward to obtain correct mesh of motor 
pinion I with the safety clutch gear. 1be 
gears are meshed with minimum play to pro­
duce the least gear noise. 

E 
Fig. II-53 Type J Motor 

·Ball bearings located at each end of 
the 1!rmature shaft are of the sealed type 
that requiresno lubrication. 1be bearings 
fit into end frame H and casting C. Cast­
ing C also contains commutator brush 
holders B which are held in position by 
set screws. 

Speed of the motor is controlled by 
governor F secured to the end of the 
armature shaft .. The governor is adjusted 
to operate the machine between 172 and 
178 operations per minute. Centrifugal 
force separates the governor points and 
breaks the circuit when rotation of the 
governor exceeds the spee<l for which the 
governor has been adjusted. 'Ihe governor 
also has hrush contacts through insulated 
rings in the governor assembly. Governor 
brush holders G are in casting C. 
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Electric current enters from one con­
ductor of the line cord to lower brush 
holder G, and travels through the conun­
utator, out upper brush holder B to the 
governor. From the governor, the circuit 
is completed through microswitch A to the 
motor field coils and hack through the 
other conductor of the line cord. 

The purpose of condenser E is to prolong 
the life of the switch and governor con­
t act points by absorbing the current which 
tends to arc between the points as the 
points are separated. 

Fig. II-54 Safety Switch 

1he purpose of resistor D, which is con­
nected across the governor, is to ~ermi t 
a portion of the current supply (pre­
determined by the ohm rating of the 
resistor) to by-pass the governor as long 
as the microswitch is closed. When the 
governor points are opened by centrifugal 
force, the flow of current through the 
resistor feeds enough current to the motor 
to provide even motor performance. Con­
versely, abs~nce of the re~istor would 
result in irregular motor performance 
hecauseof the abrupt intermittent current 
flow as the governor points are closed 
and opened. 

~hen the machine case is removed, spring 
A (Fig.II-54) drives arm B rearward and 
its lower extension holds microswitch C 
open, preventing an inadvertant powered 
machine operation. Replacing the case 
moves arm B away from microswitch control 
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so that normal machine operation may 
again take place. 

CAPACITOR GOVEl«JR 

SWITCH RESI STOA 

The new improved J(F) motor fitted from 
first machine serial number Jl66176(F) is 
also a universal type motor. I tis totally 
enclosed for extra safety and has the same 
basic specifications as the ear lier Series 
J motor. /\ newtype ad.instable centrifugal 
governor i.s fitted and switch points are 
used instead of a microswitch. 

_ o-ll· r-------0..RU 

l>---' HOT OR 
RECEPTACLE 

Fig. II-55 Schematic Diagram 
Type J Motor 

./ The multivoltage motor type J(F}is also 
available for operating on 110/220V. The 
voltage setting can be read through the 

Tiie above diagram shows the complete 
circuit through the Series J Motor. 

Tests and Adjustments 

1. To ensure constant and controlled motor 
speed: 

The correct operating speed of the 
machine is within a range of 172 to 178 
operations per minute. Test the speed by 
indexing 'one' in the intermediate key­
boardand operate the machine electrically 
using the repeat key, for exactly one 
minute. The accumulated total is the 
machine speed. 

To. adjust - Turn the adjustin3' screw in 

the governor assembly. 

Improved J{F) Motor 

F E 
Fig. 11-56 Type J(F) Motor 

cut out in cover plate C, Fig.II-56. To 
change the voltage remove cover plate C, 
slide adaptor plug I off connector H, Fig. 
II-56-1, turn upside down and replace. 
'Ibe changed voltage reading will now be 
visible through cut out in the cover plate~ 

H I 

../ Fig.II-56-1 Voltage Adaptor Plug 

Type J{F) motor furnishes the power to 
operate the machine when the switch points 
located under cover R, are closed. It 
operates within specified range of volt­
ages, on either direct or alternating 
current. The motor is mounted on the aux­
iliary machine sub-base and is retained 
by three screws. By loosening the screws 
the motor may be moved forward or rear­
ward to obtain correct mesh of the motor 
pinion with the safety clutch gear. 

The armature shaft is supported by ball 
bearings fitted into the end frame G and 
casting E. The ball bearings are of the 
sealed type that require no lubrication. 
~rmature brush holders F are also located 
i 11 the casting E. 

The speed of the motor is controlled by 
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the governor located under cover plate C 
secured to the end of the armature shaft. 
The governor is adjusted to operate the 
machine between 172 to 178 operations per 
minute. Centrifugal force separates the 
governor points and breaks the circuit 
when rotation by the governor exceeds the 
speed for which the governor has been 
adjusted. The governor also has brush 
contacts through insulated rings in the 
governor assembly. 

Electric current enters from one con­
ductor of the line cord and travelsto the 
switch points located under the cover B. 
Closing the switch points allows the 
current to travel on through the comm­
utator via the brush holders F, in the 
c ast-ing E and through the governor located 
under cover plate C back to the other 
conducter of the line cord. 

The condenser, located under cover plate 
D, prolongs the life of the governor 
switch points. The resistor also under 
cover plate D, is connected across the 
governor to permit a portion of the 
current supply (predetermined by the ohm 
rating of the resistor) to by-pass the 
governor as long as the microswitch is 
closed. When the governor points are 
opened by centrifugal force, the flow of 
current through the resistor feeds enough 
current to the motor to provide even 
motor performance. Conversely, absence of 
the resistor would result in irregular 
motor performance because of the abrupt 
intermittent current flow as the governo~ 
points are closed and opened. 

When the machine case is removed a 
spring under cover B drives arm A upwards 
to hold the switch points open, preventing 
an inadvertent powered machine operation. 
Replacing the case moves arm A downwards 
to allow the switch points to be closed 
and a normal machine operation may again 
take place. 
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Fig. II-57 Schematic Diagram 
Type J(F) Motor 
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The above diagram shows the complete 
circuit through the Series J(F) Motor. 

Tests and Adjustments 

1. To ensure constant and controlled motor 
speed: 

The correct operating speed of the 
machine is within a range of 172-178 
operations per minute. Test the speed by 
indexing 'one' in the intermediate key­
board and operate the machine electrically, 
using the repeat key, for exactly one 
minute. The accumulated total is the 
machine speed. 

To adjust - Turn the adjusting screw in 
the governor assembly. 

Brake Stops ~lotor After Machine Cycle 

Gear noise resulting from the coasting 
action of the motor and camshaft assembly 
after a machine cycle is completed is 
avoided by application of brake shoe E 
(Fig. II-58) under tension of spring B -
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to brake drum F, which is a part of the 
motor pinion. 

A D 

~ 
TJ(F)I\ 
E M ~ 

f 9 
y 0 
L R 
E 

A B C D 

Fig. 11-58 Motor Brake 
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\\hen the drive is tripped, actuation of 
motor switch arm A, through eccentric C, 
drives the forward end of arm D downward 
releasing the brake and affording the 
motor freedom to operate without restric­
tion through the entire machine cycle. 

Tests and Adjustments 

1. To ensure free turning of the motor 
during machine cycle and to stop the motor 
quick! y after the cycle is completed: 

1here should be .015" clearance between 
eccentric C and arm D when the machine is 
normal, and with the drive tripped there 
shonldbe clearance between the brake shoe 
and the brake drum. 

To adjust - Turn eccentric C. 

Motor To Camshaft Gear Train 

Fig. 11-59 Drive Gears 

Gear E (Fig.II-59) meshed with p1n1on F 
on the motor armature shaft and function­
ing as an intermediate between the pinion 
and clutch gear Bon the camshaft assembly 
is a gear reduction assembly that provides 
the desired relationship or revolutions 
per minute between the armature and the 
camshaft. Gear E is also a safety device 
that prevents motor stalling and damage 
to components of the machine should a 
lock-up of the machine occur. 

Detent arm D provides a means of estab-
1 ishing a fixed position for the camshaft 
assembly with the machine normal. A 
neoprene sleeveon the detent arm cushions 
the arm to minimize noise as the roll on 
cam C passes over the high point of the 
arm. 

Gear B is free running on the camshaft 
assembly. Control key depression releases 
drive pawl A to engage a tooth of the 
driving hub in gear B, locking the gear 
and camshaft together. 1he drive pawl re­
mains locked to gear B until released at 
the end of a complete machine cycle. 

Tests and Adjustments 

For Machines with Type J Motor: 

1. To keep gear noise to a minimum: 

With the power off, the back lash 
between motor pinion F and safety clutch 
gear E should be .002' to .003". 
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To adjust - Loosen the four screws that 
hold the motor to the auxiliary machine 
base and move the motor forward or rear­
ward, then tighten the screws. 

2. ~Aotor pinion gear F should align with 
safety clutch gear E. Tii.is can be assured 
by providing a parallel condition between 
the rearward edges of the motor base plate 
and the auxiliary machine base. 

To adjust - Loosen the four screws that 
hold the motor to the auxiliary machine 
base and parallel the motor base with the 
auxiliary machine base. Be sure to main­
tain the correct mesh- Test 'l' - between 
pinion F and gear E. 

Note: Tii.e motor aligning slide C (Fig.II-
60) enables removal and replacement of 
the motor without losing adjustment 

Fig. II-60 Motor Aligning Slide 
Type J Motor 

To adjust - aligning slide C. 

With the motor correctly adjusted, 
slacken screws A and D (Fig.II-60), move 
motor aligning slide C against motor 
securing screws and tighten screws A. 
Turn eccentric B to lock against slide C 
and tighten screw D. 

For Machines with Type J (F) Motor 

1. To keep gear noise to a m1n1mum: 

With the P.OWer off, and screws A and C 
(Fig. II-61) loose, align the stud (part of 
the motor casting E (Fig.II-56) against 
the edge of the sub-base B and check for 
. 002'-.003' back lash between the motor 
pinion and the clutch gear. 
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Fig. II-61 Type J (F) Motor 
Alignment 

To adjust- Move the stud against the sub­
b ase B, pivot the motor to obtain the 
required back lash and tighten screws A 
to secure the motor and screw C to secure 
the resistor and condenser.bracket. 

Remove the motor to better observe the 
following text. 

Rotary Transmission of Power 

Power prQ.Vided by the motor to the cam­
shaft is transmitted from the camshaft to 
the variou~ mechanisms of the machine by 
cams that are spline locked to the shaft. 

In addition to transmitting power to 
operate the various mechanisms, the cam­
shaft assembly also controls the timing 
and speed of action of each mechanism -
the speed of action being controlled by 
the cam design . The element of timing 
(sequence) is designed into each cam, 
which, being permanen~ly iocked to the 
splined shaft, provides a fixed and exact 
relationship between the functions of the 
mechanisms. 

Each cam is individually designed to 
provide the exact need of the function 
controlled by the cam and to work in 
definite co-ordination with all other 
cams. 'lli.e various cams and the respective 
functions controlled and other parts of 
the camshaft assembly are as follows: 
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Fig. II-62 Camshaft Cam Outline and Function. 

A. Cam surface - restores intermediate 
keyboard. 
Auxiliary cam - assists carriage re­
storing and protects ribbon reversing. 

B. Shifts ribbon to printing position. 

C. Restores type bars (2 used). 

D. Resets the accumulator locking bail. 

E. Screw to tighten cams and collars on 
the camshaft. 

F. 'Ihrust and lock nuts for screw E. 

G. Aligns type bars. 

H. Actuates accumulator meshing for list­
ing operations. 

I. Cam surface - resets drive trip slide. 
Roll- for camshaft detent. 
Pawl- couples drive gear K to camshaft. 

J. Retaining and lock nuts. 

K. Drive gear. 
I 

L. Crossfeeds ribbon. 

M. Actuates accumulator meshing for total­
ing operations. 

N. Cam surface - raises carriage to print. 
Rolls- actuates cipher block mechanism. 

0. Resets carry pawls and adding racks. 
Studs - unlatch carry reset bail. 

P. Raises carriage to print. 
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Tests and Adjustments 

·l. To ensure alignment of each control 
cam with the respective operating mechan­
ism: 

With all cams, spacers, washers and 
locking device (screw E and nuts F)(Fig. 
II-62) assembledon the splined shaft, the 

cams should be locked firmly in position. 

To adjust - Tighten inner nuts J and lock 
with outer nuts J. Expand screw E and 
outer nut F against the cams and spacers, 
then lock with inner nut F. 

Timing of Mechanism 

Timing Chart 10 Key Machine 
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Fig. II-63 Timing Chart 

The timing chart provides a graphic 
picture of the co-ordination between 
operating mechanisms. It will be noted 
that in two instances mechanisms (carry 
resetting and right spool ribbon feeding) 
are given initial movement at the end of 
a machine cycle, with the principle part 
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of the movement taking place on the follow­
ing machine cycle. 

A high rate of machine operating speed 
is obtained because all sections and their 
individual parts are precisely timed and 
are under positive control. 
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Review 

1. By what means does release of the drive 
trip mechanism permit light depression 
of control keys? 

2. How are the points held closed as the 
drive trip slide is restored during 
any machine operation? 

3. How are the commutator brush holders 
secured' in the motor casting? 

4. What is the allowable machine speed in 
operations per minute? 

5. What is the purpose of detent (on the 
right side frame) that exerts pressure 
on the camshaft assembly? 

6. What principle of construction makes 
the high speedof the machine possible. 

If the keyboard and intermediate key­
board were replaced as outlined in Key­
board Section Il, the assemblies should 
again be removed so accumulator controls 
may be observed. Also remove the ribbon 
mechanism side frame assemblies and the 
carriage. 

Sec. II 
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ACCUMULATION 

Addition and Subtraction with One 
Set of Pinions 

Introduction Section 1 outlined how the 
adding pinions are suspended, when normal 
between two sets of adding racks, and how 
the pinions are raised to subtract and 
lowered to add, at the mid-point of the 
machine listing operation. Aiso outlined 
was how the meshing is done at the start 
of the machine cycle with a reversed 
direction of rotation for the pinions 
when totaling. 

Fig. II-64 Pinion and Detent Bail 

When pinions D (Fig.II-64) are in normal 
position (not meshed with the adding 
racks) detent bail B is meshed with the 
pinion teeth to prevent rotation of the 
pinions. Rotation of a pinion at this 
point would alter the value of the amounts 
listed. Raising the accumulator assembly 
causes the projection on detent bail B to 
contact stud A in the adding section side 
frame, thereby swinging the detent shaft 
out of the pinion teeth. \Wien the accumul­
ator assembly is lowered (from normal), 
detent bail B limits on stud C in the 
adding section side frame to s~ing the 
detent shaft out of the pinion teeth. 
Thus, the pinions are locked from rotation 
when not meshed with the adding racks, 
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and permitted to turn freely when meshed 
and controlled by the adding racks. 

Fig. II-65 Pinions Safeguard Bail 

To guard against accidental disengaging 
of the pinions from the adding racks 
during the time accumulating or totaling 
is being performed, detent bail B (Fig. 
II-65) positions over screw studs A and C 
when the pinion assembly is lowered, and 
~nder.the studs when the pinion assembly 
is raised. Bail B is spring driven. It is 
released to become active before the type 
bars start to index and restored to clear 
the pinion assembly after the type bars 
are restored to normal. 

Accumulator - Controlled from one 
Hook Assembly 

~1eshing of the p1n1on assembly with the 
adding racks for both accumulating an.cl 
totaling is controlled by a single hook 
as·sembly. The hook assembly is actuated 
by either or both of two cams in the cam­
~haft assembly determined by the function 
indexed from the keyboard. 

With actuating power for the hook ass­
embly provided from the camshaft assembly, 
the operating keys need only to index the 
selected function. This arrangement re­
sults in light control key depression 
which is nearly uniform with listing ke~ 
depression. 
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Meshing Hook Assembly 

G 

Fig. II-66 Meshing Hook Assembly 

Control hook assembly G (Fig.II-66) con­
sists of a plus hook, a minus hook and a 
driving bail. The plus hook is active 
during all plus listing and plus totaling 
operations, and the minus hook is active 
for all minus listing and minus totaling 
operations. Because plus operations are 
basic and most commonly used, the hook 
assembly is nor111al when positioned with 
the plus (rearward) hook active over post 
J in rocker (cradle) assembly C. \\hen an 
amount having a minus value is accumulated 
or totaled, the minus (forward) hook is 
moved into active (subtract) position 
over stud I in the rocker assembly C. 

Hook assembly G is actuated by cams in 
the camshaft assembly through intermediate 
driver arms E and F. Driver E and its 
respective cam actuate the hook assembly 
beginning at the mid-point of the machine 
cycle. Thus, when driver E is aligned 
with the bail of hook assembly G - its 
normal position - and the machine is 
operated, it will, through stud J and 
rocker C, lower the accumulator pinions 
to add or, through stud I and rocker C, 
raise the accumulator pinions to stibtract 
any amounts that have been indexed into 
the intermediate keyboard. 

Driver F, when normal is positioned 
below the bail of assembly G so that un.­
less the driver is indexed into active 
position it will idle under the bail with­
out contact during the machine cycle. De­
pression of the total or sub-total key 
raises driver F into active alignment 
with the bail. The matching cam for driver 
F causes the driver to move forward during 
the first part of the machine cycle and 
to recede at the mid-point, controlling 
hook assembly G in the same manner during 
the first half of the machine cycle as 
driver E functions during the last half 
of a machine cycle. 

Total key depression rocks both levers 
A and B. Lever A through its respective 
linkage raises driver E above the bail of 
assembly G into inactive position. There­
fore, driver F will cause the accumulator 
pinions to engage the adding racks at the 
start of the machine operation and, be­
cause driver E is inactive, the pinions 
will restore to neutral position at the 
mid-point of the machine cycle, resulting 
in printing the amount and leaving the 
accumulator pinions at cipher. 

Sub-total key depression rocks lever A 
only so that driver F is indexed into 
active position, and, because lever B is 
not actuated, driver E remains active. 
With both drivers active, the accumulator 
pinions are meshed at the start of the 
machine cycle and remain meshed until the 
end of the cycle, resultingin the amounts 
in the pinions being printed and retained. 

Tests and Adjustments 

1. To ensure meshing of the accumulator 
pinions with the adding racks during all 
machine operations: 

Note : When installing rocker assembly C 
(not previously adjusted) the wide portion 
of eccentrics D and K shouldbe positioned 
upward (punch marks at twelve o'clock) to 
prevent damage to parts when the machine 
is operated for the purpose of making 
adjustments. (_ 
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a. Plus Amounts 

Depress the sub-total key and manually 
rotate the camshaft assembly 1/4 turn 
clockwise (right side of machine). 'Ibe 
extension screw posts in the ends of the 
accumulator pinion shaft should b~ 
touching the shelves in the adding sec­
tion side frames, and accumulator locking 
bail B (Fig.II-65) should pass freely 
over the pinion shaft posts. 

To adjust - Turn eccentric D. 

b. Minus Amounts. 

Depress the sub-total key with a minus 
amount in the accumulator and perform 
Test 'a' with the forward hook of assembly 
G active over stud I. 

To adjust - Turn eccentric K. 

Subtract ,. Keys and Accumulator Controlled 

Fig. II-67 Shifting Accumulator to Subtract 

Indexing of the mechanism to shift con­
trol hook assembly G (Fig.II-66) to minus 
position is through subtract key, minus 
repeat key (on machines equipped with this 
feature) or a combination of changed 
values in the accumulator and depression 
of a result key. Power to shift the sub­
tract mechanism is provided by rearward 
movement of drive trip slide P (Fig. II-SO) 
and milled stud M (part of plate R, Fig. 
II-50). 
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Subtract Key 

Subtract key depression through lever P 
(Fig.II-67), link 0 and linkage L lowers 
slide N (contained in slide K) into the 
path of milled stud M. Stud M, in adjust­
able plate R (Fig. II-50), moves rearward 
with the motor trip slide when released 
by full subtract key depression. Stud J, 
(II in Fig.II-66) part of the meshing hook 

'assembly G (Fig.II-66) extends into the 
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vertical slot in slide K so that rearward 
movement of stud M and slide K positions 
subtract hook of assembly G (Fig.Il-66) 
over stud I (Fig. II-66) in rocker assembly 
C (Fig.II-66). 
Minus Repeat Key 

Depression of the minus repeat key A 
through lever Band bail E rocks bellcrank 
G which contacts lever H raising link 0 
and through linkage L lowers slide N. 
Trip of the drive completes the subtract 
indexing as in a normal subtract key 
operation when milled stud M is driven 
rearwards. 

Accu1JUlator Control 

When the amount in the accumulator 
pinions changes to a minus value the auto­
matic one bail moves to place the stud in 
the top of arm I into the notch of 
coupler F. A combination of arm I indexed 
rearward and depression of a result key 
rocks linkage L through levers C and H 
and link 0 to place the slide N into the 
path of milled stud M in the same manner 
as when the subtract key is depressed. 

Tests and Adj.ustments 

1. To prevent overthrow of the minus re­
peat indexing mechanism: 

With the minus repeat key A held de­
pressed, there should be between .003"­
. 008• clearance between the lip Don bail 
E and the edge of the machine left side 
frame. 

To adjust - Bend lip D up or down as 
required. 

2. To ensure full positioning of the sub­
tract hook over stud I (Fig.11-66) during 
minus operations: 

With the power off and the subtract key 
depressed, the subtract hook of assembly 
G (Fig.11-66) should be fully over stud I 
(Fig. 11-66). 

To adjust - Position plate R (Fig.II-SO 
Power Section) which contains milled stud 
M in the motor trip slide. 

Non-Adding of Listed Amounts - Late Style 

Fig. II-68 Non-Add Mechanism 

Non-Add Mechanism 

Depression of non-add key through lever 
F (Fig. II-68) actuates bail A. The cam 
extension in the right end of the bail 
through lever B raises driver D above the 
bail of hook assembly E. As the camshaft 
assembly moves driver D, no action is 
transmitted to the bail, and .the accumul­
ator remains in neutral (non-add) position 
during the complete machine cycle. 

Tests and Adjustments 

1. To ensure non- adding of indexed amounts 
when the non-add key is depressed: 

Depression of the non-add key should 
raise driver D above the bail of hook 
assembly E with .010" passing clearance. 

To adjust - Weave bail A as required. 
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Non-Adding of Listed Amounts - Early Style 

Fig. II-69 Non-Add Mechanism 

Non-add key depression through lever J 
(Fig.Il-69) actuates bail A. 'Ib.e cam ex­
tension in the right end of the bail 
through lever C raises driver H above the 
bail of hook assembly I. As the camshaft 
assembly moves driver H, no action is 
transmitted to the bail, and the accumul­
ator remains in neutral position during 
the complete machine cycle. 

Tests and Adjustments 

1. To ensure non- adding of indexed amounts 
when the non-add key is depressed: 

Depression of the non-add key should 
raise driver H above the bail of hook 
assembly I with . 010" passing clearance. 

To adjust - Weave bail A. 

Non-Add and Result Key Safeguard 

Symbol identification of accumulated 
amounts is safeguarded by blocking type 
bare during machine operations when the 
non-add key anda result key are depressed 
simultaneously. 

Depression of the non-add key through 
lever J (Fig.II-69) and bail A raises arm 
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B. Depression of a result key moves slide 
D rearward so that stud K in the slide 
cams pawl G, in arm E, upward. Depression 
of the non- add key and a result key to­
gether indexes pawl G into the path of 
the stud in arm B which rocks bail F into 
the path of the type bars in the same 
manner as when the error key is depressed. 

Tests•and Adjustments 

1. To ehsure non-interference of the 
error bail with type bar indexing during I 
nodrmal listing and ~otalhing opherati~ndsd, . 
an an error operation w en t e non-a 
and a result key are depressed simultan­
eously. 

Depression of the non-add key should 
raise the stud in arm B with only passing 
clearance of pawl G. Depression of a re­
sult key should raise pawl G into the 
path of the stud in arm B without lost 
motion. 

To adjust - Weave the bail portion of 
slide assembly D. 

Caution Slide D must be without binding 
action. 

Type Bar Blocking Shutter - Result 
Key Con trolled 

Fig. II-70 Type Bar Blocking Shutter 
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Depression of a result key raises type 
bar blocking shutter A (Fig. II- 70) so that 
the type bars, which contain the adding 
racks, are free to index until limited by 
the wide tooth of the accumulator pinions 
against their respective carry pawl, there­
by, positioning the type for printing of 
the accumulated amounts. The lower end of 
lever E and the lower end of bellcrank B 
are coupled together by both being hooked 
to the stud in the forward end of slide C, 
When a result key is depressed, lever F 
is lowered moving lever E to pivot bell­
crank B and lower the stud in the front 
end of the bellcrank. Spring D from the 
stud in bellcrank B to the spring exten­
sion of link K causes the link to follow 
the stud when the bellcrank is pivoted, 
thus placing the rearward end of the link 
in the path of stud I in rocker J. 

lliring the machine operation, the front 
ends of driver assemblies G and H actuate 
rocker assembly J to lift shutter A clear 
of the type bars through link K and bail 
o. 

Tests and Adjustments 

1. To ensure passing clearance between 
the shutter and the type bars during re­
sult operations: 

With amounts in the accumulator pinions 
and a result key depressed, manually op­
erate the machine. The shutter should be 
raised as early as possible for passing 
clearance of the type bars as the bars 
pass under the shutter - particularly the 
offset portion at L. 

To adjust - With the machine normal and a 
resultkey depressed, turn eccentric screw 
N - starting with the high portion of the 
eccentric upward - until link K contacts 
stud I. Then reverse the direction of the 
eccentric 1/8 to 1/4 turn and tighten the 
retaining nut. 

Restoring of Accunrulator Pinions 
To Neutral 

A 

Fig. 11-71 Accunrulator Pinion Restoring 

Meshing the accumulator pinions down­
ward to add or upward to subtract moves 
screw stud B (Fig.II-71) in the accumul­
ator pinion shaft, upward or downward. 
Movement of stud B moves arm A upward or 
arm C downward, expanding spring D. 

When the pinion shaft is released by 
accumulator .locking bail B (Fig. II-65) 
springD contracts, restoring the accumul­
ator pinion assembly to neutral position. 

Total Bail Assembly Limits 
Accumulator Pinions 

A 

Fig. 11-72 Total Bail Actuation 

Pesult key depression rocks lever A (Fie 
II-72) and through lever C, actuates slide 
B rearward to move the fineers of total 
blocking comb G (Fig.II-73) thereby pre­
venting carry pawl indexing during total 
and sub-total operations. 
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Fig. 11-73 Total Bail Limits Carry Pawl 

Actuation of slide B (Fig. II- 72) through 
1 ever F (Fig. II-73) cams total arm E rear­
ward under stud D and over stud C. Studs 
D and C are in the end of the total bail 
assembly. When the accumulator pinions 
are lowered during a plus total or sub­
total operation, stud D limits on total 
arm E. This causes the total bail assembly 
to pivot, and locates total comb G under 
carry pawls A, which at this time are in 
normal reset position. Since the carry 
pawls cannot be lowered with total comb G 
indexed, rotation of the accumulator 
pinions is halted as the wide tooth of 
each pinion contacts the spear point of 
the respective carry pawl. Spring B re­
stores the total stop bail assemblyas the 
accumulator pinions return to normal pos­
ition. 

During a minus total or sub-total oper­
ation when the accumulator pinions are 
raised, stud_C limits on the upper pro­
jection of total arm E to position tot.al 
comb G under the carry pawls in the ~~e 
manner as from plus result operations. 

Tests and Adjustments 

L To maintain the carry pawls in position 
to block the accumulator pinions 
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During the totaling operation, total 
comb G must be free to rotate under the 
carry pawls. If the clearance is too great 
a carry may be tripped off. Clearance 
should be held to .005" or less. 

To adjust- Install the required thickness 
of shims under the total comb. 

Carry Mechanism 

Fig. 11-74 Carry Mechanism Simplified 

Carry Mechanism Adds Che or Subtracts 
One in Colunn To Left 

When an amount is added or subtracted 
on any accumulator pinion causing the wide 
tooth of a pinion to pass over the spear 
point of the respective carry pawl B (Fig. 
11-74) the carry pawl is forced downward. 
The downward movement of carry pawl moves 
carry pawl link H rearward, contacting 
stud in adding rack stop G in the next 
column to the left, moving it clockwise 
allowing intermediate stop E (through 
spring tension) to move.counter-clockwise 
over. lip of adding rack stop G. If the 
type bar in that column is in non-print 
position, one is inmediately accumulated 
as spring A pulls the adding rack forward. 
If the type bar is not in non-print pos­
ition one will be accumulated as the type 
bar is restored to non-print position. 
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The adding racks and the carry pawl 
latches are returned to their home pos­
ition near the end of the machine oper­
ation and are given latching lead at the 
beginningof the next machine operation by 
restoring bail D. ·Shaft Fof the restoring 
bail assembly partially restores inter­
mediate stops E at the end of the machine 
cycle and completely restores the stops 
at the beginning of the next machine 
cycle: Immediately after restoring the 
intermediate stops, shaft Fis moved rear­
ward intothe hooked projections of adding 
rack stops G to prevent possible indexing 

of a carry while meshing and while limit­
ing the accumulator pinions during a total 
operation. Shaft F then moves forward 
slightly to permit carry indexing during 
a listing operation. 

·The carry mechanism moves with the acc­
umulator pinions as they are engaged with 
either the lower or upper teeth of the 
adding racks. Therefore, the carry pawls 
are in position to receive a carry when 
adding or subtracting. 

Tests and Adjustments 

1. To permit a carry to take place when a 
carry is indexed and to prevent a carry 
when it is not indexed: 

l.Intermediate rack stops E should be re­
set with .010" to . 050" clearance over 
rack stops G. Cycle the machine until re­
setting shaft F is at its farthest point 
of travel. In this position, hold indi v­
idually, each intermediate stop E against 
the resetting shaft F to observ~ the 
clearance. 

To adjust - Install larger rolls in the 
carry resetting frame to increase the 
clearance and smaller rolls to decrease 
the clearance. 

2. Latching of rack stops G should be 
flush with intermediate rack stops E. Less 
hold may permit accidental trippi.ng of 
c arr:les and roore hold may prevent tripping 

of wanted carries. Cycle the machine until 
all carries have been reset and the reset­
ting shaft has permitted intermediate rack 
stops E to again limit on rack stops G 
and observe the hold. 

To adjust - Bend the formed lip of rack 
st0p G. 

Note: Use care when adjusting to maintain 
a square contact of the stop surfaces and 
to avoid interference of the stop with 
adjacent stops. 

Carry Mechanism Adds One or Subtracts 
One in Colunn to Left - Early 

Fig. II-75 View of Carry Mechanism 

When an amount is added or subtracted 
on any of the accumulator pinions and the 
cam or wide tooth of a pinion passes over 
the spear point of the respective carry 
pawl B (Fig.II-75), the carry pawl is 
forced downward where it is held by the 
respective carry pawl latch C. Lowering 
of the carry pawl causes 'one' to be 
added or subtracted in the next column to 
the left. 

The carry mechanism moves with the acc­
umulator pinions as they are engaged with 
either the lower or upper teeth of the. 
adding racks. Therefore, the carry pawls 

c· 
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are in position to receive a carry when 
adding or subtracting. 

As carry pawl Bis lowered, it slides 
carry link H rearward which in turn rocks 
adding rack stop G in the next colUJ1U1 to 
the left. Adding rack stop G is lowered 
out of the path of intermediate stop E 
which is then free to pivot out of the 
path of the adding rack. If the type bar 
in that colUJ1U1 is in non-print position, 
' one' is immediate! y accumulated as spring 
A pulls the adding rack forward. If the 
type bar is not in non-print position, 
'one' will be accumulated as the type bar 
is restored to non-print position. 

The adding racks and the carry pawl 
latches are returned to normal near the 
endof the machine operation and are given 
1 atching. lead at the beginning of the next 
machine operation by restoring bail D. 
Shaft F, of the restoring bail assembly, 
partially restores intermediate stops Eat 
the endof the machine cycle and complete­
ly restores the stops at the beginning of 
the next machine cycle. Inmediately after 
restoring the intermediate stops, shaft F 
is moved rearward into the hooked pro­
jections of adding rack stops G to pre­
vent possible indexing of a carry while 
meshing and while limiting the accumulator 
pinions during a total operation. Shaft F 
then moves forward slightly to permit 
indexingof carries during a listing oper­
ation. 

Tests and Adjustments 

1. To permit a carry to take place when 
a carry is indexed and to prevent a carry 
when it is not indexed: 

I.Intermediate rack stops E should be re­
set with .010"-.050" clearance over rack 
stops G when shaft F is at its furthest 
point of travel. 

To adjust - Install larger or smaller 
rolls as required on the carry resetting 
frame. 
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2. Latching of rack stops G should be 
flushwith intermediate rack stops E. Less 
hold may permit accidental tripping of 
carries and more hold may prevent tripping 
of wanted carries. · Cycle the machine until 
all carries have been reset and the re­
setting shaft has permitted intermediate 
rack stops E to again limit on rack stops 
G and observe the hold. 

To adjust - Bend the formed lip of rack 
stop G. 

Note: Use care when adjusting to maintain 
a square contact of the stop surfaces and 
to avoid interference of the stop with 
adjacent stops. 

AcCU11n.Jlator Pinions are Repositioned 
as Nature of Amount Otanges 

Fig. 11-76 Accumulator Pinions in 
Cipher Position 

The accumulator pinions are in add cipher 
position when the wide teethof the pinion 
wheels are in front of the carry pawl 
spear point as illustrated. When the wide 
teethof the pinion wheels are to the rear 
of the carry pawl spear point, as illus­
trated, the pinions are in minus cipher 

FOR FORM 3705 

I 



68 Burroughs - Series J Instruction Book Sec. II 

position. Therefore, the accumulator pin­
ions must be repositioned when added or 
subtracted amounts change the nature of 
the accumulated balance from plus to minus 
or vice versa. An automatic one is sub­
tracted to rotate the pinions from add 
cipher position to subtract cipher pos­
ition and is added to rotate the pinions 
back to add cipher position. 

Automatic Carry From the Last to 
The First Column 

~ 
~ 

' ' 

Fig. II-77 Automatic One 

\ihen the accumulator pinions are in add 
cipher position and 'one' is subtracted 
an ordinary carry operation takes place'. 
The wide tooth of the first pinion wheel, 
traveling counter clockwise, lowers the 
carry pawl and the carry pawl through the 
carry link sliding rearward lowers the 
adding rack stop in the second column to 
subtract 'one' in that column. 

In turn, the pinion of each column is 
rotated counter clockwise (a relay carry). 
In the left column of the accumulator 
carry link A contains a lower and an uppe~' 
projection. 1hese projections cause 'one' 
to add or subtract in the first c>lumn. 

Since the pinions are in subtract pos­
ition, the upper projection of carry link 
A raises the arm of carry lever H which 
in turn raises the right endof carry bail 
F and actuates carry detent D. Carry de­
tent D is actuated as its roll rides over 
the high point between the pockets in 
carry bail F. The forward stud on detent 
D lowers the column one adding rack stop 
G. Spring B moves intermediate adding 
rack stop C rearward over the formed ear 
of adding rack stop G to hold the adding 
rack stop indexed and permit the adding 
rack to move forward to carry position. 
Thus, as the adding rack moves forward to 
a carry position, the first column pinion 
is turned counter clockwise, subtracting 
'one'. 

Raising of carry bail F also moves arm 
E into indexed position in the pocket of 
lever F (Fig.II-67) so that total key de­
pression will cause the amount to be taken 
from the adding pinions while meshed with 
the upper adding racks- a minus or credit 
total. 

When amounts are again accumulated so 
that plus amounts exceed the minus amounts 
the above action is reversed and arm E is 
retracted from the pocket of lever F (Fig. 
II-67). Thus, total key depression will 
mesh the adding pinions with the lower 
adding racks - a plus total. 

Tests and Adjustments 

1. To ensure a positive automatic 
when the nature-of an accumulated 
changes: 

'one' 
amount 

1here should be slight play of detent D 
when the roll in the detent is in either 
pocket of bail F. There should be approx­
imately .005" lift of rack stop Gover 
intermediate stop C as the roll in detent 
D passes over the high point between the 
pockets of bail F. 

To adjust- Turn eccentric screw in detent 
bail D (Fig.11-77) as required. 

c 
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Safeguard to Prevent Unwanted Carries 
During Sub-Total Operation 

Fig. II-78•Carry Reset Bail Latch 

Latch A (Fig~II-78), pulled forward by 
spring D' latches under roller F early in 
the machine cycle. As camshaft rotates, 
studs C move latch A rearward from under 
roll F just prior to contact of cam D 
with roll F permitting resetting of 
carries. 

Tests and Adjustments 

1. To assure latching to prevent unwanted 
carries during sub-total operations: 

a) As camshaft rotates latch A should 
align with studs C with flush hold. 

b) When roll F is raised latch E should 
move under roll F with .oos- clear.ance. 

To adjust - Loosen screw G and turn ecc­
entric H as required. 

Styles J209 Through J214 

Accumulator - Controlled from Two 
Hook Construction 

Machines constructed prior to serial No. 
J77596F were constructed with two accumul-
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ator control hook assemblies. One hook 
assembly controls listing operations and 
the other controls totaling and sub- total­
ing operations. 

Accumulator Indexing and Meshing 

The pinions are meshed with the adding 
racks at about mid-point of the machine 
cycle and are disengaged before the cycle 
is completed. Normally, add hook J is in 
active position - located over the rear 
post of cradle E. Therefore, when the add I 
bar is d, ressed and the listing hooks are 
lowered by the camshaft assembly, the add 
hook will cause the cradle to pivot and 
lower the accumulator pinions. 

G 

Fig. II-79 Accumulator Indexing and 
Meshing 

To subtract an amount, the accumulator 
pinions are raised and meshed with the 
upper teeth of the adding racks by pivot­
ing cradle E in the opposite direction. 
Thisis accomplished by moving the listing 
hooks rearward. Depression of the subtract 
key moves the hooks rearward through act­
uation of levers C, B, and A. Rotation of 
the camshaft assembly raises roll I to 
lower the listing hooks. The subtract 
hook being positioned over the upper front 
post of cradle E causes the cradle to 
pivot and raise the accumulator pinions 
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into mesh with the upper teeth of the 
adding racks. Lever A is latched rearward 
by latch K to ensure full engagement of 
the subtract hook with the cradle post 
during the complete machine operation. 
Resetting of the drive trip mechanism by 
the camshaft assembly actuates latch K to 
release lever A and permit the listing 
hooks to restore to normal position when 
the drive trip slide releases the key­
board. 

Spring F is connected to centralizer 
arm G andis expanded when the accumulator 
pinions are in mesh with the adding racks. 
Tensionof the spring restores the accumu-
1 ator pinions to normal position when re­
leased by locking bail H and a meshing 
hook. The centralizer arm then retains 
the accumulator pinions in normal position 
until they are meshed again. Locking bail 
H locates under the accumulator pinion 
shaft when subtracting and over the pinion 
shaft when adding. The bail locks the acc.­
umulator pinions in mesh with the adding 
racks to prevent the pinion assembly from 
hacking out when a carry pawl is actuated 
while listing or when the pinions limit 
on the carry pawls while totaling. 

Non-Add Key Disables Accumulator 
Meshing 

Fig.· 11-80 Non-Add Functions 

The accumulator pinions remain at normal 
(home position) duringanon-add operation 
(not in mesh with the adding racks). ·Since 
the li~ting hooks are normally in add 
position, it is necessary to disengage 
the listing hooks to prevent meshing of 
the pinions. 

Depression of the non-add key rocks 
lever D and bail A. Bail A in turn cams 
stud B upwardto rock lever C and move the 
listing hooks rearward. Stud B enters the 
pocket of bail A to properly locate and 
hold the listing hooks during the machine 
operation. The listing hooks are held 
partially rearward so that neither the 
plus hook nor the minus hook will engage 
the accumulator meshing cradle when the 
listing hooks are lowered. 

Plus Totals and Minus Totals From Che Set 
of Pinions 

To total accumulated amounts, the accrun­
ulator pinions are raised for minus totals 
and lowered for plus totals. The accumul­
ator pinions are meshed with the adding 
racks during the early portion of the 
machine cycle and are disengaged as the 
machine cycle is half completed. Since 
the time of meshing the pinions when 

MINUS PLUS 

Fig. 11-81 Meshing Hooks 
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totaling is different than when listing, 
a second control hook assembly is req­
uired to control the accumulator pinions. 
During every machine operation, totalhook 
assembly A is loweredby a cam on the cam­
shaft assembly. However, because the 
pocket of the plus total hook is over the 
rear post of the cradle when normal, and 
therefore is inactive, the hook must be 
shifted through result key depression to 
become active. 

If the listing hook assembly C and 
totaling hook assembly A should accident­
ally both become active over the posts in 
the cradle in opposition to one another, 
or if the accumulator pinions are pre­
vented from meshing with the adding racks, 
as from a point to point lock, frame D 
pivots by expanding spring E thus· pre­
venting· damage to the accumulator meshing 
mechanism. Shoulder nut F which extends 
through a slot in the right side frame 
tends to prevent weaving of frame D when 
the pivoting action takes place. 

Control From Result Keys 

~pression of the total keys causes the 
listing hook assembly to be inactive. 
Total key E cams stud F downward locating 
the listing hooks in non-add position. 

Depression of the sub-total key A in­
dexes the total hook in the same manner 
as the total key but without actuating 
stud F. 1berefore, the listing hook being 
in normal add position retains the accumu-
1 a tor pinions in mesh with the adding 
racks during the last half of the machine 
cycle to sub-total the pinions. 
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Depression of a result key (total or 
sub-total) with the pinions in plus pos­
ition actuates lever L and through the 
formed ear of lever L moves total linkage 
I rearward. The upper pocket in total 
linkage I fits over stud J in the total 
hook assembly, and as the total linkage I 
is moved rearward, the total hook assembly 
is shifted far enough to place the plus 
total hook over the rearward post of the 
cradle. With the pinions in plus position, 
total block D limits total linkage I to 
move only far enough for latch Mto engage 
the first step of linkage I. Latch M holds 
linkage I rearward until the drive trip 
slide is released at the end of the 
machine cycle to ensure complete total 
function. 

Fig. 11-82 Result Key Mechanism 
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Swing 0£ total linkage I causes the 
accumulator carry pawls to be blocked 
during a total operation so that the wide 
teeth 0£ the accumulator pinions are 
limitedat pipher position without causing 
a carry to be indexed. Total linkage I 
through its lower pocket moves slide K 
rearward to rock lever F (Fig. U-73). 

When subtracted amounts exceed added 
amounts, the automatic one carry bail 
moves total block D rearward from under 
the milled st~d in total linkage I. Stud 
C in tot.al block D moves arm H (part 0£ 
total linkage I) under stud G in lever L 
so that when the total key is depressed, 
total linkage I is moved farther than 
during plus totals to position the minus 
total hook over the forward post in the 
cradle, and to latch the second step of 
total linkage I on latch M. 'nius, the 
machine cycle causes the accumulator 
pinions to mesh with the upper teeth of 
the adding racks to produce a minus total. 

During a minus sub-total operation, the 
listing hook assembly is moved rearward 
to activate the subtract hook as the sub­
total key is depressed. With a minus 
amount in the pinions, total block D is 
in a rearward position, and as the sub­
total key is depressed, lever B limits on 
stud C, causing lever B to pivot on the 
sub-total keystem. Pivoting of lever B 
cams stud F rearward shifting the listing 
hook assembly so that the subtract hook 
is over the forward post in the cradle to 
hold the accumulator pinions meshed with 
the adding racks during the last half of 
the minus sub-total operation. 

Tests end Adjustments 

1.To ensure free positioning of the minus 
balance total control mechanism: 

With the machine normal, there should 
be not more than .012" clearance between 
stud G (Fig.11-82) and arm H when arm H 
is moved rearward under stud G. With 
slide B (Fig.II-25 Keyboard Section) 
moved Under stud A and a result key held 
downward arm 11 (Fig.II-82) should move 
freely under the stud. 

To adjust - Bend arm H at its offset. 

2. To permit the listing hooks and total 
hooks to move freely: 

With meshing cradle D (Fig.II-83) in 
normal position the listing and total 
hooks should have .015' to • 020' clearance 
when passing over the front and rear 
posts of the meshing cradle. 

If the hooks do not have enough clear­
ance over the posts of meshing cradle D 
(Fig.II-83), the hooks will not move 
freely. 

To adjust - Open or close the slot in 
lever H at point F of the listing and 
total hooks. 

3. To ensure meshing of the accumulator 
pinions with the adding racks during all . 
machine operations: 

Note : (a) This adjustment may best be 
made with the carriage removed from the 
machine so that the locking bail may be 
actuated manually. 

(b) When installing meshing hooks, the 
nunch marks on eccentric collars G (Fig. 
Il-83) should be positioned downward to 
p r.e¥ent damage to the parts when the 
machine is operated to make the adjustment. 

(_ 
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G F 

Fig. II-83 Accumulator Controls 

With the power off and total block A 
(Fl.g. II-83) forwardin plus total position, 
depress the sub-total key and adjust the 
plus listing and plus total hooks during 
one operation of the machine. 

a. Plus Total Hook. 

Rotate the camshaft assembly 1/4 turn 
clockwise (right side of machine). The 
extension screw posts, such as post B, 
screwed in each end of the accumulator 
pinion shaft should now be touching the 
sh~lves in the adding section side frames 
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and the accumulator locking bail C should 
freely pass over the pinion shaft posts. 

To adjust - Loosen screw E in the total 
hook assembly and rotate eccentric collar 
G to obtain the above conditions. (Punch 
mark designates the lower part of the 
eccentric). Then tighten the screw. 

b. Plus Listing Hook 

Continue rotating the camshaft assembly 
until it has been moved 3/4 of a turn. 
The extension posts in each end of the I 
accumulator pinion shaft should now be 
touching the shelves in the adding section 
side frames, and accumulator locking bail 
C should freely pass over the pinion 
shaft posts. 

To adjust - Loosen screw E in the listing 
hook assembly and rotate eccentric collar 
G to obtain the above conditions. (Punch 
mark designates the low part ·of the ecc­
entric). 'Ihen tighten the screw. 

c. Subtract Hook and Minus Total Hook. 

Move the total block rearward (minus 
total position). Repeat the above tests, 
a and b, observing that the accumulator 
locking bail passes freely under the ex­
tension posts in the accumulator pinion 
shaft. 

4. To hold the listing hooks complet~ly 
engaged with the accumulator meshing 
cradle through the entire machine cycle: 

With the power off, depress the subtract 
key. The first step of listing control 
lever A (Fig.11-79) should have .005" 
latching lead behind latch K. Listing 
control lever A should be held in indexed 
position by latch K until the latch is 
released by the drive trip slide as it is 
restored at the end of the machine cycle. 
Perform a minus sub-total operation and 
check for the same conditions. . 
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To adjust - Bend the formed ear on latch 
K to obtain the latching lead. 

5. To permit full depression of the sub­
tract key: 

With the power off, depress and hold 
downthe subtract key. Lever C (Fig.II-79) 
should have . 010" clearance under the sub­
tract keystem. 

To adjust - Bend the formed ear of lever 
C to obtain the clearance. 

6. To hold the total hooks completely en­
gaged with the accllinulator meshing cradle 
through the entire machine cycle: 

\Vith the rower off and the total block 
in a rearward (minus total) rosition, de­
press the total key. The second step of 
total control lever I (Fig. II-82) should 
have .005n latching lead behind latch M. 
Total control lever I should be held in 
indexed position by latch M until the 
latch is released by the drive trip slide 
as it is restored at the end of the 
machine cycle. 

To adjust - Bend the ear on latch M to 
obtain the above conditions. 

Hemove the accumulator assembly so that 
detailed review of the carry section and 
construction detail of the accumulator 
controls on the right machine side frame 
may be observed. 

While the accumulator assembly is re­
moved, additional disassembling may be 
done as outlined in Section X, Servicing 
Procedures. After the sectionis reassemb­
led, the following method of testing for 
relay carries should he carefully studied 
and performed until the test is made pro­
ficiently. 

How To Test for Relay Carries 

Purpose 

To test relay carries prior to installing 
the accumulator assembly in the machine. 

Preparation- (Minus Balance Construction) 

Add Carries 

I.Restore all adding racks (type bars) to 
normal position and retain with the error 
correction bail. 

2.~1ove the automatic one bail to subtract 
Position ( detent roll in lower pocket). 
Mesh the adding pinions with the lower 
(add) racks and reset all carries with 
the reset bail assembly. 

3. ~~sh the pinions with the subtract 
(upper) racks. 

4. Position and hold the total stop comb 
to block the carry pawls, and release the 
adding racksby raising the error correct­
ion bail. 

Note : Possible interferences to rack 
indexing are the cipher block mechanism, 
the aligning bail and the red ribbon con­
trol bail. 

5.Permit the neutralizing arms to restore 
the pinion assembly to neutral position. 

6 .Restore all except the next to the last 
adding rack and ret~in those restored with 
the error correction bail. 

7. [1iesh the pinion assembly with the add­
ing (lower) racks. 

To Test .: Hold the carry reset bail far 
enough depressed (about 1/4 way) to clear 
the restoring shaft from under the rear­
ward hooks of the latches, but not so far 
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as to cause interference with the carry 
action. Tap lightly the adding rack (type 
bar) which was not restored. This should 
cause a carry to take place in the last 
column, which moves the automatic one 
bail to add position and causes a relay 
carry across to the starting column. 

Note : The test may be repeated by re­
setting the carries, moving the automatic 
one bail to subtract position and tapping 
the adding rack as done previously. 

Subtract Carries 

1. Release the error correction bail tb 

permit all type bars to move to 9 position. 
Restore the accumulator to normal by re­
leasing the adding pinion assembly detent 
bail. 

2.Restore all adding racks (type bars) to 
normal position and retain with the error 
correction bail. 

3.Move the automatic one bail to add pos­
ition (detent roll in upper pocket). Mesh · 
the adding pinions with the lower (add) 
racks and reset all carries with the reset 
bail assembly. 

4. Mesh the prn10ns with the adding (lower) 
racks. 

5. Position and hold the total stop comb 
to block the carry pawls and release the 
adding racks by raising the error correc­
t ion bail. 

Note : Possible interferences to rack in-
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dexing are the cipher block mechanism, 
the aligning bail and the red ribbon con­
trol bail. 

6.Permit the neutralizing arms to restore 
the pinion assembly to neutral position. 

7.Restore all except the next to the last 
adding rack and retain those restored with 
the error correction bail. 

8. Mesh the pinion assembly with the sub­
tract (upper) racks. 

To Test : Hold the carry reset bail far 
enough depressed (about 1/4 way) to clear 
the restoring shaft from under the rear­
ward hooks of the latches, but not so far 
as to cause interference with the carry 
action. Tap lightly the adding rack (type 
~ar) which was not restored. This should 
cause a carry to take place in the last 
column, which moves the automatic one 
bail to subtract position and causes a 
relay carry across to the starting column. 

Preparation- (Non-Minus Balance Construc­
tion) 

Add and Subtract Carries 

Follow the same procedure given for 
Minus Balance machines with the following 
exceptions: 

1. Restore all except the adding rack 
(type bar) in column one in order to test 
a relay carry from column one through the 
machine capacity. 
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Review 

1. When observed from the right side of 
the machine, in which direction are the 
adding pinions turned when adding? When 
subtracting? 

2. With which set of adding racks are the 
adding pinions meshed to accumulate plus 
amounts? \'ihich set for minus amounts? 

3. What kind of machine operation leaves 
the adding pinions in neutral position? 

4. I-low many cams on the camshaft assembly 
control meshing of the adding pinions and 
the adding racks? 

5. From how many sources is the accumul­
ator hook assembly controlled? 

6. 1Iow is meshing of the accumulator 
timing control changes from adtling to 
totaling? 

7. What would be the result if part B 
(Fig.II-69) were removed and the ~on-add 
and total keys were depressed simultan­
eously? 

8. What would be the result during totals 
and sub-totals if there were no passing 
clearance between link K (Fig.II-70) and 
stud I? 

9. When the accumulator hook assembly re­
leases control of the pinion shaft ass­
embly, what restores the pinions to the 
neutral position between the upper and 
lower adding racks? 

10. Duripg total or sub-total operations 
the carry pawls block rotation of the 
adding pinions by limiting the wide teeth 
of the pinions. Why isn't the carry pawl 
driven into a carry action the same as 
during accumulating operations? 

11. A carry is set up when more than 9 is 
accumulated either adding or subtracting. 
What determines whether a carry is added 
or subtracted? 

12. When and how is the automatic one 
carry bail actuated? 

13. Name two specific reasons why the 
automatic one is required. 

14. If $9.00 is in the accumulator and 
$9. 00 is added, when is the carry accumul­
ated? 

15. If $9.00 is in the accumulator and 
$29.00 is added, when is the carry accum­
JJlated? 

16. The adding racks and carry pawls are 
reset simultaneously. When during the 
machine operation is latching lead of the 
carry pawl latches obtained? 

17. Where are the wide teeth of the accum­
ulator pinions positioned in relation to 
the carry pawl when in normal plus posit­
ion? Jn normal minus position? 

Reassemble the machine and make a com­
plete test run of all operations as out­
lined in Section X under 'Some Machine 
Operating Tests' to assure that all adj­
ustments are on test. 
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Multiplying Feature Dial Set Series J314 

Introduction 

The multiplying feature enables the 
semi-automatic multiplication ofan amount 
entered on the intermediate keyboard by 
another amount, the digits of which are 
set up on a multiplying dial one at a time 
starting with the first unit digit. The 
machine is operated during each multiply­
ing operation by depression of the repeat 
key. After each operation the intermediate 
keyboard is tabulated one spa:e to en?1>le 
ten times the amount on the intermediate 
keyboard to be added wi~h ~ucce~ding 
digits indexed on the multiplying dial. 

1he multiplying dial is located at the 
top left hand side of the keyboard, It is 
divided into 11 segments which are nun1er­
ically graduated from 0 to 9 with a blank 
space between 0 and 9. The dial can be 
rotated backwards or forwards to select 
the required number for multiplying. 
During a multiplying operation a protect­
ing shield covers the multiplying dial to 
prevent manipulation of the dial during 
the whole of the multiplying operation. 

When the '0' is set up on the multiply­
ing dial, and the repeat key is depressed, 
the machine non-adds and non-spaces to 
prevent accumulation of the indexed 
amounts. The intermediate.keyboard is, 
however, tabulated one space in preparat­
ion for the next multiplication, This is 
achieved by the use of an auxiliary cipher 
key which operates while the normal key­
board is locked against depression. 

Method used for Multiplying 

The method used for multiplying is a 
short cut method. Multiplying by numbers 
1 to 5 the machine repeats 1 to 5 times 
respectively, adding during each operation 
the amount indexed on the intermediate 
keyboard. At the end of the last repeat 

operation the intermediate keyboard is 
tabulated one space to the left. 
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Example Multiply 12 x 3 
1st operation 12 
2nd operation 12 
3rd operation 12 , -

Total 36 

Multiplying by 6 to 9 the machine re­
peats 5 to 2 times respectively, subtract­
ing the amount listed on the keyboard on 
each operation except the last. At the end 
of the next to last operation the inter­
mediate keyboard is tabulated one space 
to the left to allow ten times the indexed 
amount to be added on the last operation. 

Example ~fultiply 12 x 8 
1st operation 12 
2nd operation 12 
3rd operation 120 

Total 96 

Operation 

Coupled to and rotating with the mult­
iplying dial are three cams, a repeat cam, 
a step-over cam anda subtract cam as well 
as a detent wheel and spacing ratchet. 

The repeat cam controls the necessary 
automatic repeat operations required 
during multiplication and also indexes 
the non-add, non-space mechanism. 

The step over cam indexes the inter­
mediate keyboard escapement mechanismwhep 
the multiplying dial is in the 0, 1 or 9 
position. 

1ne subtract cam operates the subtract 
mechanism and indexes the minus symbol 
when the multiplying dial is set in pos.,. 
i tion 6 thru 9. 
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Interlocks 

To prevent misoperation of the multi­
plying feature a number of interlocks 
have been incorporated into the design. 

1. To prevent trippingof the clutch when 
the multiplying dial is between two posit­
ions. 
2. To prevent simultaneous depression of 

Repeat Cam 

repeat and minus keys. 
3.To prevent depression of any power keys 
except the repeat (X) when the Hotary 
Multiplying dial is in other than 'O' 
position. 
4.To prevent manipulation of the multiply­
ing dial during a multiplying operation. 

K 

Fig. III-1 Repeat Cam Mechanism 

'.'ihen the repeat cam A (Fig. III-1) is set 
at any position from 1 to 9, repeat link 
L is held in upward position by bellcr~nk 
0. Depression of repeat key I, through 
repeat lever H, rocks interlock lever F 
to lower rep'eai locking pawl M and expand 
spring N. As repeat link L is moved for­
ward by arm Kon clutch trip shaft J, pawl 
M enters the cut-out in link L to hold 
the clutch tripped throughout the multiply­
ing operation. When cam A returns to 'O' 
position the roll on bellcrank 0 moves 

into the pocketof cam A causing the bell­
crank to lower link L clear of pawl M. 

repression of an operating key other 
than the repeat key is prevented when the 
multiplying dial is set in any position 
other than 'O'. Interlock lever F blocks 
the formed ear on repeat link L which 
prevents forward movement of the link and 
rotation of clutch trip shaft J. 

'• 
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Non-Add, Non-Print, Non-Space Operation 

When the multiplying dial is set in 'O' 
position, hook C (Fig. III-1) is positioned 
over stud D in type bar blocking bail G. 
Depression of the repeat key, through re­
peat lever H, bell crank E and hook C rocks 
bail G to retain the type bars in non­
print position. Link B moves the feed pawl 
to inactive position to prevent the paper 
spacing. With the multiplying dial set in 
any position other than 'O', bellcrank 0 
holds hook C clear of stud D. 

Tests and Adjustments 

1. To ensure automatic repeat of machine 
operations when multiplying: 

With the clutch trip correctly adjusted 
set the multiplying dial to any position 

Step-Over Selecting Cam 

N 

1 thru 9 and depress the repeat key to 
latch repeat link L on repeat locking 
pawl M. There should be minimum clearance 
between the foot of limit AP, Plate 17, 
Series J Parts Catalog, Form 2905, and the 
upper surface of the formed ear on arm I, 
Fig. III-2. 

To adjust- Bend the formed ear on pawl M. 

3. To ensure a non-add, non-print, non­
space operation when multiplying by 'O': 

With the multiplying dial set in any 
position 1 thru 9, there shouldbe minimum I 
clearance of hook C over stud D when the 
repeat key is depressed. 

To adjust- Bend the formed ear of hook C. 

M L k J 

Fig. III-2 Keyboard and Step-Over Selective Cam Functions 

Depression of the repeat key through 
lever H (Fig.III-!) rocks interlock arm 
C (Fig. III-2) which through spring D raises 
arm B until it's roller contacts step­
over selecting cam A. As the cam reaches 
position 1 or 9, arm B, which follows the 
outline of the cam under the tension of 
spring D, lowers stud Q into the path of 

PRINTED IN U.S. AMERICA MAY 1965 

arm 0. ~'.ear the end of the machine cycle, 
actuating cam P on the main camshaft 
drives link N forward through arm 0 to 
rock step-over bail M. 

The same function occurs when the re­
peat keyis depressed with the multiplying 
dial set at 'O' position. 
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Intermediate Keyboard Escapement 

A projection on the left bearing of bail 
M lowers auxiliary escapement pawl L to 
place it's formed ear into the teeth of 
the intermediate keyboard escapement rack. 
At the same time the finger on bail M de­
presses auxiliary cipher keystem Hto rock 
shaft assembly F which raises the regular 
escapement pawl and allows the initial 
escapement to take place. The escapement 
is completed as link N and bail M restore 
to normal. 

Depression of a listing key actuates 
auxiliary escapement pawlL through escape­
ment shaft assembly K which operates in a 
'U' form on the auxiliary escapement pawl. 

Interlock to Prevent Sinrultaneous 
Depression of Repeat and Minus Keys 

Depression of the subtract key cams 
interlock slide E to the left into the 
slot of the repeat keystem thus preventing 
depressionof the repeat key. When the re­
peat key is depressed, the solid portion 
of the keystem blocks slide E which pre­
vents depression of the subtract key. 

Tests and Adjustments 

1. (a) To ensure immediate movement of 
auxiliary keystem H when the cipher key 
is depressed: 

(b) To maintain the cipher key in normal 
position: 

(c) To prevent a false upward limit of 
auxiliary keystem H: 

With the machine normal and cipher key­
stem G manually held in upward position, 
there should be minimum clearance between 

the formed ear on auxiliary keystem H and 
cipher keystem G. 

To adjust - Bend the formed ear on auxil­
iary keystem H. 

2. To ensure full depression of auxiliary 
keystem H: 

With the multiplying dial set at '0' 
position, depress the repeat key and 
operate the machine manually until the 
roller on arm O is on the high point of 
cam P. Auxiliary keystem H shouldbe fully 
depressed without cramp. 

To adjust - Turn eccentric stud ~. 

3. To ensure correct escapement of the 
intermediate keyboard when ~ultiplying by 
'0' and to prevent overthrow of auxiliary 
pawl L when listing keys are depressed: 

With the multiplying dial set at '0' 
position, depress the repeat key and 
operate the machine manually until the 
roller on arm 0 is on the high point of 
cam P. 

(a) The formed ear of auxiliary pawl L 
should be fully engaged with the escape­
ment rack on the intermediate keyboard. 

(b) There should be m1n1mum clearance 
between the upper formed ear of auxiliary 
pawl L and shaft J. 

To adjust -
(a) Bend the projection on the left end 

of bail M up or down, 
(b) Bend the upper formed ear of auxil­

iary pawl L up or down. 
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Subtract Cam 

When the multiplying dial is turned to 
any position: 6 thru 9, the high portion 
of cam F (Fig.III-3) rocks bail A to move 
listing hooks D to subtract position 
through listing control lever C. The 
rocking of bail A also positions symbol 
indexing butterfly B to the minus (-) 
position 

B c 

Fig. III-3 Subtract Cam Mechanism 

Tests and Adjustments 

1. To ensure a correct subtract function 
when multiplying by 6 thru 9: 

With the multiplying dial set in any 
position 6 thru 9, the step of listing 
control lever C should have .005" lead 
over latch E. 

To adjust - Weave bail A. 

2. To ensure printing the minus symbol 
when multiplying by 6 thru 9: 

With the multiplying dial set in any 
position 6 thru 9, symbol butterfly B 
should be in minus ( ... ) position. 

To adjust - Bend the finger of bail A. 
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Multiplying Dial Re-Set Mechanism 

A B C D E F 

J 

Fig. III-4 Multiplying Dial Reset 
Mechanisms 

Slide assembly I (Fig.III-4) is driven 
upwards near the endof each machine cycle 
by cam J on the main camshaft. If the 
multiplying dial is set to a position 
other than 'O', pawl H or M will contact 
one of the five teeth of ratchet wheel C 
to turn the dial one space, this is re­
peated on each machine operation until 
the dial reaches 'O' position. From pos­
itions 1 to 5 ratchet C is driven in a 
clockwise direction by pawl M, from pos­
itions 6 to 9 the ratchet is driven 
counter-clockwise by pawl H. Studs L hold 
pawls H and M clear of ratchet C when 
slide assembly I is in it's lowered pos­
ition. 

Studs G hold the active pawl fully en­
gaged with ratchet wheel C when slide I 
reaches the limit of its upward travel to 
prevent overthrow of the multiplying dial. 
Spring K forms a yielding joint between 
the two halvesof slide assembly I to pre­
vent a machine lock if the multiplying 
dial is not free to rotate. 

FOR FORM 3705 
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Drive Trip Interlock 

Interlock E (Fig.III-4) prevents a 
machine operation if the multiplying dial 
is ~et between two positions. If roller B 
is not correctly located in a tooth space 

Rotary Protecting Shield 

A B 

M L K J H 

of star wheel D the front roller on detent 
A positions interlock E over a studin 
interlock arm F thus preventing upward 
movement of arm F and depression of the 
repeat key. 

c D E 

G F 

Fig. III-5 Rotary Protecting Shield Mechanisms 

\';hen the drive is tripped, 1 ink F (Fig. 
III-5) is moved forward which, through 
spring J, lowers latch C to limit on stud 
K in sector L. At the beginning of the 
machine operation cam M on the main cam­
shaft .rocks sector L to rotate shield A. 
As stud K moves forward it is engaged by 
the pocket in latch C which locks sector 
L in position throughout the multiplying 
operation. At the end of the multiplying 
operation repeat link Eis disengaged from 
repeat locking pawl D which allows link F 
to restore under tension of spring G. 
Restoration of link F raises latch C to 
clear stud K and allow spring B torestore 
sector L to normal. 

Rubber cushion Q on arm P exP.rts a 
braking effect on shield A as the latter 
restores to normal and also provides the 
normal limit for sector L. 

Tests and Adjustments 

1. To ensure correct positioning of the 
rotary protecting shield: 

With the machine normal the inclined 
edge of the shield should align with the 
opening in the machine case. 

To adjust - Turn eccentric N. 

2. To prevent vibration of the shield 
during multiplying operations: 

Manually operate the machine until sec­
tor L is held by latch C, there should be 
minimum clearance between the roller on 
the sector and cam M. 

To adjust - Turn eccentric H. 

c-

(_ 
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MULTIPLYING FEATURE DIAL SET 

SERIES J514 

Introduction 

The multiplying feature enables the 
semi-automatic multiplicationof an amount 
entered on the intermediate keyboard by 
another amount, the digits of which are 
set up on a multiplying dial one at a time 
starting with the first unit digit. 1he 
machine is operated during each multiply­
ing operation by depression of the repeat 
key. After each operation the intermediate 
keyboard is tabulated one space to enable 
ten times the amount on the intermediate 
keyboard to be added with succeeding 
digits indexed on the multiplying dial. 

1he multiplying dial is located at the 
top left hand side of the keyboard. It is 
divided into 11 segments which are numer­
ically graduated from 0 to 9 with a blank 
space between 0 and 9. 1he dial can be 
rotated backward or forward to select the 
required number for multiplying. During a 
multiplying operation a protecting shield 
covers the multiplying dial preventing 
manipulation of the dial during the whole 
of the multiplying operation. 

When the 'O' is set up on the multiply­
ing dial and the repeat key is depressed, 
the machine non-adds and non-spaces to 
prevent accumulation of the indexed 
amounts. 1he intermediate keyboard is, 
however, tabulated one space in prepara­
tion for the next multiplication. 'lb.is is 
achieved by the use of an auxiliary cipher 
key which operates while the normal key­
board is locked against depression. 

Method Used For Multiplying 

1he method used for multiplying is a 
short cut method. Multiplying by numbers 
1 to 5 the machine repeats 1 to 5 times 
respectively, adding duringeachoperation 
the amount indexed on the intermediate 
keyboard. At the end of the last repeat 
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operation the intermediate keyboard is 
tabulated one space to the left. 

Example Multiply 
1st operation 
2nd operation 
3rd operation 

12 x 3 
12 
12 
12 

Total . 36 

Multiplying by 6 to 9 the machine re­
peats Sto 2 times respectively, subtract­
ing the amount listed on the keyboard on 
each operation except the 1 ast. At the end 
of the next to last operation the inter­
mediate keyboard is tabulated one space 
to the left to allow ten times the indexed 
amount to be added on the last operation. 

Example 

Operation 

Multiply 
1st operation 
2nd operation 
3rd operation 

12 x 8 
12-
12-

120 

Total 96 

Coupled to and rotating with the multi­
plying dial are three cams, a repeat cam, 
a step-over cam anda subtract cam as well 
as a detent wheel and spacing ratchet. 

1he repeat cam controls the necessary 
automatic repeat operations required 
during multiplication. 

1he step-over cam indexes the intermed­
iate keyboard escapement mechanism when 
the multiplying dial is in the 0, 1 or 9 
position. 

1he subtract cam operates the subtract 
mechanism, indexes the minus symbol when 
the multiplying dial is set in position 6 
through 9, and also indexes the non-add 
non-space mechanism. 
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Interlocks 

To prevent misoperation of the multi­
plying feature a number of interlocks 
have been incorporated into the design. 

1. To prevent tripping of the clutch when 
the multiplying dial is between two pos­
itions. 

2. To prevent simultaneous depression of 
the repeat (x) and minus (-) keys. 

3. To prevent depression of any live key 
except repeat key (x) when the rotary 
dial is set at any position other than 'O'. 

4. To prevent interfering with the rotary 
dial during a multiplying operation. 

5. To prevent depressing any listing keys 
duringa multiplying, step-over or machine 
operation. 

Machine Functions and Cam Operations Controlled by Multiplier Dial and Repeat Key 

Repeat Step Over Subtract 
Dial Setting Cam Cam Can 

sn:•--
CNI 

0 Stop Repeat Step Over Non Add 
1 Repeat Step Over Add 
2 Repeat Add 
3 Repeat Add 
4 Repeat Add 
5 Repeat Add 
6 Repeat Subtract 
7 Repeat Subtract 
8 Repeat Subtract 
9 Repeat Step Over Subtract 

· Fig. IV- 1 Cam Functions !:Hank Repeat Add 

c 

( 
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Repeat Cam 

B C D E F G 

Fig. IV-2 Repeat Cam Mechanism 

When using the repeat key (x) and the 
multiplier dial, automatic repeat machine 
operations are indexed to speed the oper­
ation and reduce operator work. 

When the repeat cam A (Fig.IV-2) con­
trolled by the multiplying dial, is set 
at any position 1 to 9 and Blank the stud 
0 at the forward end of repeat indexing 
1 ever B is held upward by spring P which 
allows latch M under spring E tension to 
become active. Depression of the repeat 
key G moves keyboard slide H rearward to 
rock clutch trip shaft I. As shaft I 
rocks, eccentric post J drives locking 
slide K rearward to be latched by M and 
maintain the clutch tripped throughout 
the multiplying operations. 

When the repeat cam A returns to 'O' 
position the projection on the cam drives 
lever B downward, through its stud 0 
lowers latch M to release slide K and 
allow clutch trip shaft I, slide H and 
repeat key G to restore to normal. 
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Since the multiplier dial controls 
machine functions an interlock is incor­
porated to prevent depression of an oper­
a ting key other than the repeat key (x) 
when the multiplying dial is set in any 
position other than 'O'. 

When the multiplying dial is set in any 
position other than '0', arm D (part of 
locking slide K} controlled by lever B in 
the same way as latch M is raised by 
spring N in front of square stud on part 
C to prevent rearward movement of slide K 
and tripping the clutch. 

Depression of the repeat key G raises 
part-C through lever F and post at front 
end of C, which allows slide K to move 
rearward and be latched by M. 

\\hen the multiplying dial is set at '0' 
position arm B being in the lowered posi­
t ion all operating keys are free to oper­
ate in the normal way. Depression of the 
repeat key G trips the clutch but since 
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latch r.1 is inactive the machine operates 
only once and steps the intermediate key­
board one column to the left (See Step­
over cam). 

Tests and Adjustments 

1. To Drevent depression of any operating 
key except the repeat key (x) when the 
multiplying dial is set at any position 
other than 'O'. 

Machine normal, dial set at any position 
1 to 9 there should be .008" clearance 
between square stud on part C and arm D 

Step Over Cam 

A c D E 

R 

on slide K. 

To adjust - Position eccentric pos~ J 
keeping the high point upward. 

2. To ensure automatic repeat machine 
operations when multiplying. 

Machine normal, dial set at any position 
1 to 9, depress repeat key slowly and hold 
down. There should be minimum clearance 
between rear edge of latch M and step on 
slide K. 

To adjust - Position eccentric L keeping 
the high point upward. 

F G H J 

p 0 N 

Fig. IV-.3 ~tep·Over Cam Mechanism 
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In using the 'short cut' principle for 
multiplying it is necessary to step over 
the intermediate keyboard one column to 
left when multiplying by figures from 6 
to 9. The intermediate keyboard is, how­
ever, moved over one column whatever fig­
ure is set on the multiplying dial in pre­
paration for fm·ther multiplication which 
may be required. 

The step over cam A (Fig.IV-3) has two 
pockets, one which aligns with the 'O' 
and 'l' position and the other with the 
'9' position on the multiplying dial. 
Part D which is held upwards by the repeat 
lever E is conPected to arm B by spring C 
connection and holds it against the cam 
contour. When the multiplying dial is in 
the '0', 'l' or '9' position, arm Bis 
raised into the active pocket by spring 
C, which lowers stud W into line with 
actuating arm U. Cam V which is located 
on the main camshaft drives arm U forward 
on each machine operation, and when stud 
W is active will drive it and link T for­
ward. Forward movement of link T rocks 
bails R and Q to index the intermediate 
keyboard escapement. 

Intermediate Keyboard Escapement 

A projection on the right of bail R 
rocks auxiliary escapement arm P into the 
intermediate keyboard tooth rack, while 
the stud on R rocks bail Q. The finger on 
bail Q rocking downward depresses auxil­
iary cipher keystem H, which lowers a 
cipher pin in the intermediate keyboard 
to allow the initial escapement to take 
place. The escapement is completed when 
link T and bails R and Q restore to normal 
near the end of the machine cycle. 

Note: On early style machines which are 
fitted with escapement.pawl B (Fig.II-11) 
Keyboard Section), auxiliary cipher keys­
tem H rocks escapement assembly C to raise 
the escapement pawl and allow the initial 
escapement to take place. 

Spring 0 forms a yielding joint between 
auxiliary escapement arm P and shaft 

PRINTED IN U.S. AMERICA MAY 1965 

assembly N this being necessary to prevent 
depression of the listing keys whilst the 
clutch is tripped. 

Interlock to Prevent Depression of List­
ing Keys During Machine Operation 

During machine operation clutch trip 
shaft M being rocked, holds slide L rear­
ward, which presents a blocking surface 
to the ear of shaft assembly N. The shaft 
assembly N blocked from lowering prevents 
indexing of the intermediate keyboard. 

The auxiliary cipher keystem H being 
narrower is not blocked by shaft assembly 
N and by means of the yielding spring 0 
connection, the intermediate keyboard may 
be indexed by the 'step-over' mechanism I 
while the keyboard remains blocked. When 
the machine is at normal, slide L being 
forward the keyboard is free to operate 
in the normal way, auxiliary escapement 
arm P being lowered by the upper anchor 
stud for spring 0. 

Interlock to Prevent Simultaneous De­
Pression of Repeat and Minus Keys 

Since the minus key (~) function will 
conflict witha repeat key (x) multiplying 
operation, depression of both keys simul­
taneously is prevented by an interlock. 

Arm I pivots on the keyboard top plate 
between interlock slides F and K on the 
left and right sides of the keyboard. De­
pression of repeat key (x) rocks slide F 
rearward which swings slide K forward 
through pivoting arm I on the keyboard 
top plate. Slide K being in the forward 
position presents a blocking surface under 
the operating keys and prevents their de­
pression. When the repeat key (x) restores 
to normal spring J restores arm I and 
slides K and F to normal. 

Depression of the minus key (-) posit­
ions a stud in front of slide K and pre­
vents its movement should an attempt be 
made to depress the repeat key. 
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Tests and Adjustments 

The following tests and adjustments 
should be made in the correct sequence. 

1. To ensure full indexing of the auxil­
iary cipher key stem. 

Dial set at '0' position, repeat key 
(x) latched down operate the machine man­
ually until arm U is fully forward. Auxi­
liary keystem H should be completely de­
pressed without binding. 

To adjust; - Position eccentric stud W. 

2. To ensure correct escapement of the 
intermediate keyboard: 

With the auxiliary keystem H fully m-

Multiplying Dial Re-set Mechanism 

A B c D E 

dexed, auxiliary escapement arm P should 
enter and have full hold of the next 
tooth on the intermediate keyboard rack. 

To adjust - Bend the right rear end pro­
jection of bail R where it makes contact 
with arm P. 

3. To ensure indexing the step over 
mechanism: 

With the machine normal, dial set at 
'O' position, depress and latch repeat 
key (x). Stud W should pass freely in 
front of arm U with minimum clearance. 

To adjust - Position limit plate S on 
slide T against post in side f rarne. 

F G 

Fig. IV-4 Mu! ti plying Dial Reset Mechanism 

During the automatic reneat mac~1ine 
operations the multiplying dial is re­
turned to the '0' position. This enables 
the different machine functions r !quired 
to be indexed at the appropriate time. 

Hestoring slide J (Fig.IV-4) is driven 
upward near the end of each machine cycle 
by cam K which is located on the main 
camshaft. If the multiplying dial is set 
to a position other than 'O' pawl I or M 

c 

c: 
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will contact one of the five teeth of 
ratchet wheel C to turn the dial one 
space. This being repeatedon each machine 
operation until the dial reaches the 'O' 
position where no teeth are active and 
movement of the dial ceases. From dial 
positions 1 to 5 ratchet C is driven in ~ 
clockwise direction by pawl M and from 
positions 6 to 9 and the blank position 
the ratchet C is driven counter-clockwise 
by pawl I. Studs L hold pawls I and M 
clear of ratchet C when slide J is in its 
lowered po$ition at normal. Studs H hold 
the active pawl fully engagedwith ratchet 
wheel C when slide J reaches the limit of 
its upward movement to prevent overthrow 

Subtract Cam 

k J 

of the multiplying dial. 

Drive Trip Interlocks 

Interlock K (Fig.IV-4) prevents de­
pressionof the repeat key (x) and machine 
operation if the multiplying dial is set 
between two positions. 

If roller B is not correctly located 
in a tooth space of star wheel D, the 
front roller on detent A holds interlock 
arm E forward. The stud in E now position­
ed over part F prevents it being raised by 
depression of the repeat key (x) and re­
peat lever G. 

Fig. IV-5 Subtract Cam Mechanism 

1he subtract cam controls the listing 
and printing functions during multiplying 
operations by means of a dwell and a 
pocket on the cam outline. With the dial 
set in a position 1 to 5 and the blank 
position, the amount indexed on the inter­
mediate keyboard willbe added an~ printed. 
With the dial set in a position 6 to 9 
the indexed amount will be subtracted and 
printed. 
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When the dial is set at the 'O' pps­
ition and the repeat key (x) is used a 
non-add, non-print, non-space operation 
through a partial indexing of the standard 
Error Mechanism, whi:le a step over oper­
ation takes place. 

When the multiplying dial is set in a 
6 to 9 position the dwell on the subtract 
cam N (Fig.IV-5) rocks part C which, 
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through spring B, raises bail D to lower 
minus index link H into an active pos­
ition by rocking bail F which in turn 
rocks minus index bail G to position H. 

When the multiplying dial is set in a 
1 to 5 and blank position, cam N pos­
itions part Cto lower bail D which allows 
minus indexing bail G and link H to re­
store to normal and an add operation takes 
place. 

When the multiplying dial is set at the 
'O' position the pocket on the subtract 
cam N is active. Finger M whichis attach­
ed to bail D is lowered and pawl L swings 
into active position. When repeat key (x) 
is depressed stud K at rear of repeat 
lever J raises pawl L and rocks type bar 
blocking bail I into active position, and 
link A being moved forward disables spac­
ing. 1b.e amount indexed in the intermed­
iate keyboard is retained since repeat 
lever J being in the raised position the 
restoring link is held inactive during 
the machine cycle. 

Symbol Printing When Multiplying 

When using the repeat key (x) the print- · 
ing control slide is controlled by a 
formed ear E (Fig.IV-5) on bail F and the 
subtract cam. 

With bhe dial set in the 'O' position, 
bail D is in a lowered position and ear E 
inactive, leaving the symbol slide free 
to move rearward in the normal way until 
reaching the limit set by the active oper­
ation key. Using the repeat key (x) in­
dexes the type bar blocking bail I and no 
limit for the symbol slide is required. 

With the dial set in the 1 to 5 and 
blank positions, subtract cam N raises 
the formed ear E on bail F through part C 
and bail D into a blocking position, which 
prevents rearward movement of the symbol 
slide. 

With the dial set in the 6 to 9 pos­
itions, bail D positioned by subtract cam 
N raises the formed ear E out of a block­
ing position and the symbol slide may 
move rearward until limited in the pocket 
of ear E which coincides with the minus 
printing position. 

Spring B forms a yielding joint between 
part C and bail D to prevent a machine 
lock should bail D not be free to index. 

Tests and Adjustments 

1. To prevent overthrow of the subtract 
indexing mechanism. 

With the machine normal, dial set at a 
6 to 9 position there should be minimum 
pivoting movement of bail D without cramp­
ing roller on part C. 

To adjust - Bend the rear extension of 
part C where contact with the left side 
frame is made. 

2. To ensure correct operation of the 
type bar blocking bail: 

With the machine normal, dial set at·a 
1 to 5 position, depress repeat key (x). 
There should be minimum passing clearance 
between rear of stud K and pawl L. 

To adjust - Bend non~add indexing finger 
M on bail D to position pawl Las required. 
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Rotary Protecting Shield 
A 

p 

H 

0 N M L K J I 
Fig. IV-6 Rotary Protecting Shield Mechanism 

When the clutch is tripped manipulation 
of the multiplying dial must be prevented 
or incorrect machine functions would 
occur. 

When the drive is tripped link I (Fig. 
IV-6) is moved forward which through 
spring L lowers latch C to limit on stud 
M in sector N. At the beginning of the 
machine operation cam 0 on the main cam­
shaft rocks sector N to rotate shield A. 
As stud M moves forward it is engaged by 
the pocket in latch C which locks sector 
N and shield A in position throughout the 
multiplying operation. At the end of the 
multiplying operation repeat link E dis­
engaged from latch D restores to normal 
and allows link I to move rearward under 
spring J tension. Restoration of link I 
raises latch C to clear stud M and allow 
spring B to restore sector N and shield A 
to normal. Lip P on arm of sector N ex­
erts a braking effect on shield A as the 
latter restores to normal and also pro­
vides the normal limit for sector N and 
shield A. 

Link I connected to repeat link E 
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through stud F and arm H is moved on all 
machine operations since arm H is pinned 
to the clutch trip shaft G. 'lb.is prevents 
manipulating the multiplying dial while 
listing and other non-multiplying oper­
ations are being carried out. 

Tests and Adjustments 

1. To ensure correct positioning of the 
rotary protecting shield. 

With the.machine normal the inclined 
edge of the shield should align with the 
opening in the machine case. 

To adjust - Bend the arm of sector N 
which carries lip P. 

2. To prevent vibration of the shield 
during multiplying operations. 

Manually operate the machine until sec­
tor N is held by latch C, there should be 
minimum clearance between the roller on 
sector N and cam O. 

To adjust - Position eccentric K. 
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Multiplying Feature, Keyset Multiplier 

Series J700 

Introduction 

The multiplying feature enables the 
semi-automatic multiplication of an amount 
entered on the intermediate keyboard by 
another amount, the digits of which are 
set upon the multiplying keyboard, start­
ing with the first unit digit. The drive 
is tripped for the multiplying operation 
by depressing one of the multiplier keys. 
After each multiplying operation, the 
intermediate keyboard is tabulated one 
space to enable ten times the amount on 
the intermediate keyboard to be added 
with succeeding digits if they are indexed 
on the multiplying keyboard keys. 

The multiplying keyboard is located at 
the left hand sideof the regular keyboard. 
It contains 10 keys numbered 0 to 9 in 
1 ine starting at the front. As the keytops 
are smaller than the regular ones, they 
are of £set for easier depression. The odd 
numbers being on the left and the even 
numbers on the right. During the multi­
plying operations interlocks are activated 
in order to prevent other keys from being 
depressed thereby preventing misoperation. 

Depression of the 'O' multiplying key 
tabulates the intermediate keyboard one 
space in preparation for the next multi­
plication. Machines prior to Serial Number 
Jl71502F do not trip the drive but 
machines after Serial Number Jl71501F 
trip the drive and perform a non-print, 
non-space operation. 

The J700 contains the 1-2-3 cipher con­
struction keyboard and therefore, with 
the intermediate keyboard in the home 
position, the 'O' multiplying key cannot 
be depressed. This is described on Page 7 
Keyboard Section, Section II, Series J 
Instruction Book. 

PRINTED IN U.S. AMERICA MAY 1965 

Method used .for Multi plying 

The method used for multiplying is a 
short cut method. Multiplying by numbers 
1 through 5 the machines repeats 1 to 5 
times respectively, adding during each 
operation the amount indexedon the inter­
mediate keyboard. At the end of the last 
repeat operation the intermediate key­
board is tabulated one space to the left. 

Example Multiply 
1st operation 

2nd operation 
3rd operation 

12 x 3 
12 
12 
12 

Total 36 

Multiplying by 6 through 9 the machine I 
repeats 5 to 2 times respectively, sub­
tracting the amount listed on the keyboard 
on each operation except the last. At the 
end of the next to last operation the 
intermediate keyboard is tabulated one 
space to the left to allow ten times the 
indexed amount to be added on the last 
operation. 

Ex~le Multiply 12 x 8 
1st operation 12 -
2nd operation 12 - (tabulates) 
3rd operation 120 

Total 96 

Operation 

Depression of any multiplying key 1 
through 9 indexes mechanism to activate 
one of two multiplying slides. One slide 
activated by keys 1 through 5, trips the 
drive and controls the machine repeat, 
adding, printingand tabulation operations 
which take place during the multiplying 
cycle. The other slide activated by keys 
6 through 9 likewise trips the drive and 

FOR FORM 3705 
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controls the machine repeat, adding 
printing and tabulation operations, w~th 
the additional function of controlling 
the subtract operations which take place 
during the multiplying. 

The Multiplier Keyboard and Interlocks 

A B C D 

M L K 

Fitted to the main camshaft are two 
additional cams. One restores the active 
multiplying slide to n?rmal and ~he other 
acti "9'ates the tabulation mechanism when 
it is indexed by the multiplying slide. 

E F D 

G 

Fig. V-1 Multiplier Keyboard 

1he multiplier keyboard located to the 
left of the regular keyboard is secured 
to the machine by three screws, and can 
be easily removed as an assembly. 

1he keyboard contains a slide assembly 
which is rivetted to its right partition 
plate. 1he assembly consists of two index 
slides Band C (Fig.V-1) and one locking 
slide J. 

Depression of any multiplying key 1 
through 5 moves index slide C forward, 
whereas depression of any multiplying key 
6 through 9 moves index slide B forward. 
Both slides are designed with the neces­
sary cam surface at the point where cont­
acted by their respective keys. 

Keystems D have square studs L which 
have a rounded end M on the left. De­
pression of a keybutton F lowers keystem 
D, and stud L cams its active slide for­
ward and also moves into the open space 

in the inactive index slide. 1bis cons­
truction prevents simultaneous depression 
of any one of keys 1 through 5 with one 
of 6 through 9. 

To prevent depression of two keys in 
one group 1 through 5 and 6 through 9, 
interlocks K are located between the two 
index slides B and C: 1bey are retained 
in their respective positions by long 
projections between the square studs on 
the keystems. 

Rocking of the drive trip shaft H to 
start the machine operation driveslocking 
slide J rearward through eccentric post 
assembly I, placing its projection under 
the round ends M of the square studs L, 
preventing depression of the multiplying 
keys until the end of the machine cycle. 
When the drive is tripped through de­
pression of a multiplying key the pro­
jection on the locking slide J moves over 
the round end M to hold the multiplying 

c 
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key depressed during the multiplying oper­
ation and prevent depression of any other 
multiplying key. 

Keystems D restore under the tension of 
coiled springs E around the keystem and 

.between the keytop F and the keyboard top 
plate. Slide B and C restore to normal 
under tension of springs G at the end of 
the multiplying cycle. 

The purpose of latch plates A and 
springs N is described under Restoring 
the Multiplier Slides, Page 12 

<Ai machines prior to Serial No.Jl71502F 
depression of the 'O' multiplying key 
directly indexes tabulation of the inter­
mediate keyboard and is described'under 
EscapP.ment of the Intermediate Keyboard 
Page 10 Locking slide J therefore, only 
has a blocking surface in this position 
since the '0' multiplying key does not 
trip the drive and is not required to be 
1 atched down. 

Index slide C is also modified in this 
position and does not move. The square 
studs L move into an open space in both 
index slides B and C thus preventing 
their movement. 

Machines after Serial No.Jl71501F con­
tain a Power Operated Zero Multiplying Key 

Pll IK'l'ED tN U..$ •. AMERtCA NAY l965 

and depression of the '0' multiplying key 
trips the drive and performs a non-print 
non-space operation in addition to tab­
ulating the intermediate keyboard. This 
is described under Power Operated Zero 
Multiplying Key, Page 14 

Tests and Adjustments 

a. To ensure positive latching and un­
latching of the index multiplying keys: 

b. To ensure positive locking of the 
multiplying keyboard during machine oper­
ations: 

c. To enable flexible depression of the 
result keys following multiplying oper­
ation: 

Machine at normal, partially depress 
any multiplying key so as to align the 
round end M with the nose on the locking 
slide J and holding the multiplying key 
forward to take up any play, the round 
end M should be located centrally between 
the nose of the locking slide and next 
rearward projection on the slide. Check 
this condition on all keys 1 to 9. 

To adjust - Rotate eccentric post in the 
hub assembly I. 

FOlt FOltN 3705 
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.The Multiplying Operation 

A J K L 

M 

y x w V U T s R p 

Fig. V-2 Multiplier Slides 

Depression of any multiplying key 1 
through 9 indexes automatic repeat machine 
operations which are controlled by the 
active multiplying key. 

Depression of a multiplying key 6 
through 9 moves index slide W (Fig.V-2) 
forward through keystem U. Index slide W 
moving forward allows hammer B and its 
square stud D under tension of spring Y 
to drop into the cut-out at the rear of 
the index slide. As hammer B drops into 
the cut-out its forward leg contacts stud 
X to rock detent pawl H out of the toothed 
rack at the rear of multiplying slide J. 
Multiplying slide J then moves rearward 
under tension of spring T and assisted by 
driver P, until limited by a projection 
on the indexed multiplying keystem or in 
the slot of multiplying slide J in the 
case of the No. 6 key. 

Depression of a multiplying key 1 
through 5, through index slideV, releases 
hammer C and detent pawl I to allow 

multiplying slide Kto move rearward until 
limited by the active keystem or in the 
slot of multiplying slide K in the case 
of the No. 5 key. 

At the rear of the multiplying slides 
is a cam surface which raises roller F 
and subtract bail G. The latter controls 
the listing and printing during the sub­
sequent machine operations. This is des­
cribed under Listing and Symbol Printing 
Controlled by Multiplying Slides, Page 8 

At the front of each multiplier slide 
J and K is a cam surface which when the 
slides move rearward rocks roller L and 
trips the drive.through shaft M to start 
the machine cycle. 

Multiplying slide J is designed to give 
a later trip of the drive so as to allow 
the subtract bail G to be fully indexed 
before the machine operation starts. As 
the multiplier slide J moves rearward, 
plate N fitted at the front, contacts 
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roller L. Plate N then expands its spring 
(not shown) as the multiplier slide J 
continues to move rearward until the sub­
tract bail G is fully indexed whereupon 
roller L and shaft M are rocked. When 
roller Lis rocked, plate N moves rearward 
under its spring tension to maintain the 
drive shaft in its active position until 
the end of the multiplying cycle and 
prevent premature resetting of the drive 
shaft. 

Drivers 0 and P ensure a fast and pos­
itive movement of their respective multi­
plying slide. Spring Q (one for each 
driver) imparts the initial thrust to the 
multiplying slide. The active driver 
moves rearward until limited by shaft fl. 
which is the anchor for its spring. 

Amounts listed in the intermediate key­
board are retained during the multiplying 
cycle. Multiplying slide J or K moving 
rearward rocks down roll S which is con­
nected to the regular repeat index lever 
and is described under Listing and Symbol 
Printing Controlled by Multiplier Slides, 
Page 8 

Tests and Adjustments 

1. To ensure correct trip of the drive 
from the multiplying slides: 

PRINTED IN U.S. AMERICA MAY 1.965 

Loosen cup screws in hub assembly L: 
With the power off, hold depressed the 
operation control key which gives the 
least amount of throw of link AA (Fig.II~ 
50, Power, Sec.II, Series J Instruction 
Book). Manually release multiplying slide 
J by lowering detent pawl II and allow the 
slide J to fully index rearward. Manually 
restore the slide one position. 

To adjust - Position hub assembly L so 
that its roller just contacts the bottom 
edge of the released multiplying slide J 
and tighten the cup screws. 

2. To ensure correct drive trip of the 
machine during multiplying operation: 

Note: Before making the following adjust­
ment eccentric A should be positioned the 
high point forward. 

Depress any multiplying key 1 through 9 
to select the key which gives the least 
amount of throw of index slides V and W. 
\1ith thiskey fully depressed there should 
be from .oos•-.012" clearance between the 
front edge of square stud D (or similar 
stud on hammer C) and the rear edge of 
the slot in the active index slide. 

To adjust - Position eccentric A rearward 
as required and lock with nut. 

FOR FORM 3705 
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Listing and Symbol Printing Controlled by Multiplier Slides 

D E 

Fig.V-3 Subtract Indexing and Symbol Printing Mechanism 

The addir•L• svbtract.fr1e; and symbol 
printing during multiplying operation are 
controlled by cam surfaces on the rear of 
the multiplier slides. 

With the machine normal roller A (Fig. V-
3) on subtract bail D is in a lowered 
position restingon the rear of multiplier 
slides J and K, this holds the front of 
bellcrank D in a raised position which 
allows minus indexing bail E to position 
minus index link F in its upper and in­
active position so that the meshing con­
trols are in add. 

Depression of a multiplying key 1 
through 5 releases multiplying slide J 
which moving rearward raises subtract 
bail B and rocks bellcrank D. This move­
ment, however, is not sufficient to alter 
the position of minus indexing bail E 
and link F so add operations take place 
during the multiplying cycle. 

pepression of a multiplying key 6 

through 9 releases slide K which has two 
cam surfaces. The forward and higher sur­
f ace raises roller A, bail B and rocks 
bellcrank D further to index bail E and 
lower minus index link F to the subtract 
position. Amounts on the intermediate 
keyboard will t~erefore be subtracted 
during the multiplying cycle until slide 
K is restored to a point where the lower 
cam surface allows bail B and bellcrank 
Dto position bail E and raise minus index 
link F for the add operation of ten times 
the amount on the intermediate keyboard. 
This operation being a necessary part of 
the short cut principle as outlined in 
the Introduction. 

At the forward end of multiplier slides 
J and K is a cam surface (not shown) which 
rocks roll G downward when the slides 
move rearward. Roll G rocking downward 
raises the rear end of repeat lever H 
which through spring I raises the restor­
ing link and disables restoration of the 
intermediate keyboard. Amollllts listed are 

c 
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added and subtracted as directed by the 
active multiplier slide. 

Symbol Printing When Multi plying 

At normal bail B being in a lowered 
position swings bellcrank D to lower ~ts 
ear C below the lip on the symbol slide 
allowing normal printing control from the 
active operation control keys. 

When multi plier slide J is active bail 
B being in a slightly raised position 
aligns the formed ear C with the lip on 
the symbol slide and prevents it from 
moving rearward. This being an add oper­
ation no symbol is required. The rear and 
lower cam surface on slide K also aligns 
ear C to prevent symbol printing on the 
add operation. 

When the forward and higher cam surface 
of slide K raises bail B still further 
hellcrank D is swung to position the 
pocket below ear C in line with the lip 
on the symbol slide. When the machine 
operates the symbol slide moves rearward 
until limited in the pocket and a minus 
sign prints so as to give identification 
of the subtract operation taking place. 

PRINTED IN U.S. AMERICA MAY 1965 

Tests and Adjustments 

1. To prevent overthrow of the subtract 
mechanism: 

With the machine normal depress any 
multiplying key 6 through 9. There should 
be minimum pivoting movement of bail B 
without cramping roll A. 

To adjust- Bend ear L on bail A for . 003" 
to . 005" clearance with left side frame. 

2. To prevent printing a symbol during 
'plus' repeat operations: 

With the machine normal depress any 
multiplying key 1 through 5. Check that I 
the lip of the symbol indexing slide 
limits correctly on the formed ear C of 
rocker D. 

Perform the same test with repeat key 
held depressed and again but with the re­
peat key latched down. Under all these 
tests the symbol indexing slide should be 
correctly limited by the formed ear C of 
rocker D. 

To adjust - Weave bail B as required. 

FOR FORM 3705 
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Escapement of the Intermediate Keyboard 

A B C E F G 

Fig. V-4 Intermediate Keyboard 
Escapement Mechanism 

At the end of each multiplying cycle 
the intermediate keyboard is escaped one 
column to the left in preparation for 
further multiplication if it should be 
required. 

Initial indexing of the escapement 
mechanism is achieved by a projection on 
the active multiplying slide, and a bridge 
piece. A cam added to the main .camshaft 
activates a driving slide on each oper­
ation and when the bridge piece is active 
will rock it and index the escapement 
mechanism. 

Multiplying slides F (Fig.V-4) and G 
have projections E and R respectively. 
During the multiplying cycle either pro­
jection E or R will contact roller I on 
bridge piece Q, depending on which multi­
plying slide is active, and rock it down­
ward. Toward the end of each machine 
operation cam A which is connected to the 
main camshaft drives driving slide C for­
ward. When stud T of bridge piece Q is in 
a lowered position it will be contacted 
by the driving slide C and rock the bridge 
piece still further. 'Ibis added movement 

H I J K L 

J~: .,,.. ___ o 

p 

Q 

R 
s 

:::::::::::~=:::::::::::~~-T 
u 

----M 

will cause stud J to rock P which 
through its stud L in turn rocks bail 0. 

·rhe finger on bail 0 depresses one cipher 
keystem M, which depresses cipher pin W. 
A,t the same time the projection K at the 
rear of bail P lowers escapement pawl Z 
into the teeth on the. intermediate key­
board top plate X. Escapement t~es place 
when driving slide C restores to normal 
under tension of spring B allowing bridge 
piece Q and bails P and 0 to restore also. 
Spring N restores the one cipher keystem 
and bails P and 0. Bridge piece Q is re­
stored to an inactive position by spring 
S. When spring Uhas raised auxiliary 
escapement pawl Z out of the teeth-of 
intermediate keyboard plate X, the inter­
mediate keyboard moves to the left until 
the next cipher pin V limits on escapement 
arm Y and the escapement is complete. 

c 
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On machines prior to Serial No.Jl71502F 
when the 'O' multiplying key is depressed 
the drive is not tripped and no multi­
plying slide is indexed. Stud H on the 
keystem when lowered rocks the arm on the 
left of bail P and depresses the one 
cipher keystem M through stud L and bail 
0. 

"Machines after Jl71501F contain a Power 
Operated Zero Multiplying Key which is 
described on Page 15 

Note: As the Series J700 machine contains 
the 1,2,3, cipher key constructionas out-
1 ined in 1-2-3 Ciphers, Sec. II, Page 7, 
Keyboard, Series J Instruction Book it is 
not possible to depress the 'O' multi­
plying keystem with the machine clBar 
since the first cipher pin is a fixed one. 
Should a multiplying key 1 through 9 be 
depressed when the machine is clear 
spring D will yield when slide Cis driven 
forward and no damage to the mechanism 
will take place. 

PRINTED IN U.S. AMERICA MAY 1965 

Tests and Adjustments 

1. To ensure correct indexing of the aux­
iliary cipher keystem: 

With the No.1 multiplying key depressed 
manually cycle the machine until the 
driver slide Chas reached maximum forward 
movement. In this position the one cipher 
keystem M should be fully depressed with­
out binding. 

To adjust - Position adjustable limit 
plate AA as required and lock with screws. 

2. To ensure correct escapement of the 
intermediate keyboard. 

With the driver slide C and keystem M 
fully indexed as before, the ear of aux­
iliary escapement pawl Z should he fully 
engaged.between the teeth space of the 
intermediate k~yboard top plate X. 

" 
To adjust - Bend projection K on bail P 
as required. 

FOR FORM 3705 
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Restoring the Multiplier Slides 

R Q p 0 N 

Fig. V-5 Restoring the Multiplier Slides 

The multiplying cycle is brought to an 
end by restoring the active multiplier 
slide which allows the drive trip shaft 
to restore to normal. The number of 
machine operations and the listing con­
trols having been determined by which 
multiplier key was indexed. 

Assuming a multiplier key 6 through 9 
has been depressed. On the first machine 
operation of the multiplying cycle the 
active hammer F (Fig.V-5) is raised 
through eccentric Q on bellcrank assembly 
T by cam S. Cam S is added to the main 
camshaft and actuates bellcrank assembly 
T on each machine operation. When hammer 
F is raised latch plate 0 is pulled for­
ward under spring P tension, which pre­
vents the square stud N from re-entering 
the cut-out in index slide M during the 
rest of the multiplying cycle. Hammer F 
now in a raised position allows detent 
pawl C under tension of spring V to re­
engage the tooth rackof multiplying slide 

C. At the same time reset pawl A position­
ed by spring U and attached to bellcrank 
T engages the tooth rack on the multi­
plier slide D. Reset pawlA, through bell­
crank T and cam S then drives the multi­
plier slide Done tooth space forward 
where it is maintained by detent pawl C. 
At the end of the machine operation bell­
c rank assembly T restores under spring R 
tension. The 'step by step' forward move­
ment of multiplier slide D will continue 
until roller H of drive trip shaft I is 
allowed to rise, and the drive will reset 
bringing the multiplying cycle to a halt. 

As multiplier slide D restores to normal 
roll B and the subtract bail are lowered 
to an inactive position. At the same time 
the forward end of slide D puts driver 
J under the tension of spring K 1n pre­
paration for an ensuing function. 

When bellcrank T is at normal spring U 
holds reset pawl A against shaft W. In 

c 
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this position pawl A is clear of the 
toothed rack on slide D, which allows the 
slide to move freely rearward when indexed. 

Multiplier slide E, which is controlled 
by multiplying keys 1 through 5, index 
slide L and harrmer G are reset in a simi-
1 ar manner by means of its respective 
detent and reset pawls. 

Tests and Adjustments 

1. To ensure the 'step by step' restor­
ation of the active multiplier slide 
during the multiplying cycle. 

PRINTED IN U.S. AMERICA MAY 1965 

With the No.9 multiplier key depressed, 
manually operate the machine until hammer 
F is raised to its highest point. In this 
condition there should be a clearance of 
.008" to .012" between the upper edge of 
latch plate 0 and the bottom edge of 
square stud N on harrmer F. 

Perform the same test with the multi­
plying key No.l depressed and check for 
the same condition of the hammer G and 
latch plate on index slide L. 

To adjust - Position eccentric shoulder 
nut Q as required. 

FOR FORM 3705 
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Power Operated Zero Multiplying Key 

Machines after Serial No. Jl71501F have 
a power operated Zero Multiplying Key. 

Depression of the 'O' multiplying key 
results in the following machine func­
tions: 

1. Trip of the drive for the power oper­
ation. 

2. Non-print of the amount on the inter­
mediate keyboard and non-space of the 

A B C 

R Q p 

platen. 

3. Indexing of cipher pin and escapement 
of the intermediate keyboard 1 column to 
the left. 

Note : If the cipher multiplying key is 
held depressed, the intermediate keyboard 
will be tabulated on each machine oper­
ation to full capacity and machine oper­
ations will continue until such times as 
the key is released. 

D E F G H 

0 N M L K 

Fig. V-6 Drive Trip and Non-Print,Non-Space Mechanism 

Drive Trip: 

Depression of the cipher multiplying 
key F (Fig.V-6) through square stud Lin 
keystem G moves slide K rearwards to rock 
drive trip shaft assembly H through 
eccentric post I in hub J. Rocking of 
trip shaft H releases drive trip mechanism 
as outlined in Sec.II, Power, Series J 
Instruction Book. 

Non-Print, Non-Space 

Non-print, non-space functions are con­
trolled by lever R (Fig.V-6) which is 
rocked by depression of the cipher multi­
plying key F. 

Depression of cipher multiplying key F 

lowers keystem G to contact projection M 
and rock lever R which through its rear 
carrming surface C contacts stud B to rock 
type bar blocking bail D into an active 
position thereby preventing printing the 
amounts in the intermediate keyboard. 
Rocking of bail D through its stud B 
moves spacing pawl control link A forward 
into an inactive position to prevent 
spacing the platen. 

When lever R is rocked, stud N,' at its 
forward end, contacts lever 0 so as to 
disable the restoration of the inter­
mediate keyboard and retain the amount 
for further multiplication as described 
on Page 8 , Listing and Symbol Printing 
Controlled by Multiplier Slides, Sec. V 
Series J Instruction Book. 

( 
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G S T U V 

x 

Z T 

Fig. V - 7 Intermediate Keyboard Escapement Mechanism 

Cipher Pin Indexing and Escapement of 
Intermediate Keyboard 

The intermediate keyboard is tabulated 
one column to the left on the depression 
of the cipher multiplying key, in pre­
paration for further multiplication. 

Initial indexing of the escapement 
mechanism is achieved by depression of 
the cipher multiplying key F (Fig.V-7). 
Depression of the cipher multiplying key 
F lowers keystem G, which through its 
stud S, rocks bellcrank T to position its 

PRINTED IN U.S. AMERICA MAY 1965 

stud Z into an active position, Complete 
indexing is accomplished towards the end 
of the machine operation when slide 
assembly AA is driven forward to rock 
bellcrank T still further which through 
its upper stud U and stud V rocks step­
over bail Y and bail X. The finger on 
bail X lowers the one cipher keystem W. 
Escapement takes place as outlined on page 
10, Escapement of the Intermediate Key­
board, Section V, Series J Instruction 
Book. 

FOR FORM 3705 
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Sterling Construction Series J Machines 

Introduction 

'!he series J range of machines has been 
extended to include Sterling construction 
styles of the regular 7, 8 and 10 column 
.listing, adding and subtracting machines. 
Multiplier versions are not available in 
Sterling construction. The styles are 
identified by 1/2 following the regular 
style number e.g. J221.l/2, J422.l/2. 
J523.l/2, J624.l/2. 'Ibese machines, which 
are of the same basic construction as the 
corresponding decimal styles, omit the 
1-2-3 Ciphers, Totals after Repeat and 
Minus Repeat features, but contain the 
following additional features:-

Pound Key 

1he Pound Key is located at the bottom 
of the keyboard to the rightof the cipher 
bar and is used to facilitate the setting 
up of amounts consisting of pounds only. 
For example, when listing £123 without 
using the Pound Key,_ it is necessary to 
depress the cipher bar three times 
following the amount. Depression of the 
Pound Key after the amount is set up in­
dexes a mechanism which, when the drive 
is tripped, allows the intermediate key­
board to tabulate three columns and sets 
up three cipher pins. 

An interlock prevents depression of the 
Pound Key until a listing key has been 
depressed and following the depression of 
the Pound Key, further depression of the 
listing keys is prevented: Depression of 
the Pound Key is prevented when the number 
of columns. indexed exceeds 5 on machines 
of 7 column listing capacity, 6 on 
machines of 8 column listing capacity, 8 
on machines of 10 column listing capacity. 
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Whole Number Key 

The Whole Number Key is a latch down 
key located at the top left hand side of 
the keyboard which enables the listing 
and accumulation of whole numbers. When 
the Whole Number Key is latched down a 
mechanism is indexed which, when the 
drive is tripped, provides three column 
escapement of the intermediate keyboard 
together with non-add, non-print of 
columns 1, 2 and 3. With the key latched 
down all operation control keys perform 
their normal functions and print their 
respective symbols. Depression of the 
Total and Sub-Total keys disables the 
Whole Number mechanism to ensure printing· 
a true result of any items which may have 
been listed in columns 1, 2 and 3. 

Listing Keys 

Twelve listing keys are provided (1 
through 11 and '0') These are located in 
the central area of the keyboard and are 
arranged in three columns. 'Ibe two extra 
keys ( 10 and 11) are located to the rear 
of keys 7 and 8 respectively. 

To provide stop pins for the two extra 
keys, the intermediate keyboard is con­
structed with eleven stop pins. (cipher 
through 10) in each column. 

'Ibe construction and operation of these 
features, together with the modifications 
to other mechanisms necessitated by their 
incorporation, is covered in the following 
pages. 
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Keyboard 

As previously discussed on Page 3, the 
keyboard contains twelve listing keys for 
indexing amounts into the machine plus 
the £ key, Whole Number Key, six operation 
control keys and a motor bar to control 
the machine function. 

Listing, Keys 

Each listing key A (Fig.VI-1), cipher 
through eleven, has an arm extending over 
the respective stop pin B in the inter­
mediate keyboard. 

A B 

0 c 

Fig. VI-1 View of Keystem & Stop Pins 

'The arms extends over the two shafts C 
and D which actuate the intermediate key­
board escapement mechanism. Depression of 
the eleven key does not lower a stop pin 
in the intermediate keyboard but does 
actuate the intermediate keyboard escape­
ment shafts C and D. Each keystem is held 
in non-depressed 'home' position against 
felt pads attached to the underside of 
the upper keyboard plate by coil spring E 
assembled around the keystem. The listing 
keys, when depressed, limit on the lower 
keyboard plate. 

Intermediate Keyboard Escapement 

Escapement of the intermediate k1:yboard 
occurs partly on depression of a listing 
key and partly as the key ,restores to 
normal. 

Fig. VI-2 Intermediate Keyboard Escapement 

Key depression lowers shafts A and B 
(Fig.VI-2) to raise escapement pawls C 
and F. Before pawl Cis raised high enough 
to clear the teeth of escapement rack D, 
pawl F enters the next tooth space to the 
right. As pawl C is raised above the 
escapement rack, the intermediate keyboard 
moves to the left under tension of spring 
E or spring attached to arm B (Fig. II-19, 
Section II), until limited by pawl F. 

As the listing key restores to normal, 
pawl C enters the next tooth space to the 
right of the one previously occupied and 
as pawl F is lowered out of the escapement 
rack, the intermediate keyboard is permit­
ted to complete the escapement and limit 
on pawl C. 

Tests and Adjustments 

1. To ensure full indexing of the stop 
pins before the intermediate keyboard 
escapement takes place: 

On a slow depression of the cipher bar 
the stop pin should fully index at the 
same time as, or slightly before, pawl C 
clears the teeth of rack D. Repeat this 
test for all columns. 

To adjust - Loosen screw I and turn 
eccentric J. 
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2. To ensure limiting the intermediate 
keyboard on initial escapement: 

With. the cipher bar held depressed, 
escapement pawl F should have full hold 
on tooth of rack D. 

To adjust - Loosen screw H and turn 
eccentric G. 

Pound Key 

Depression of the Pound Key after an 
amount is set up indexes mechanism which, 
when the drive is tripped; allows the 
intermediate keyboard to tabulate three 
columns. Upon completion of the three 
column tabulation, a hanuner is release~ 
to depress the three cipher keystem. 

Pound Key Blocked 

F E D 

Fig.VI-3 Pound Key Blocking Mechanism 

Depression of the Pound Key is prevented 
until a listing key is depressed. With 
the intermediate keyboard in the home 
position auxiliary escapement pawl E 
(Fig.VI-3) is held upward by cam D 
(attached to the intermediate keyboard 
top plate), to prevent depression of the 
Pound Key through studs B and A. De­
pression of a listing key or keys causes 
the intermediate keyboard to tabu1ate 

PRINTED "IN U.S. AMERICA MAY 1965 

which allows auxiliary escapement pawl E 
to be lowered into the escapement teeth 
by spring F. 

Depression of the Pound Key is also 
prevented as the intermediate keyboard 
tabulates into column five on machines of 
7 columns capacity, column six on machines 
of 8 columns capacity or column eight on 
machines of 10 columns capacity. This is 
necessary as a three column escapement of 
the intermediate keyboard is required to 
trip off the hanuner assembly and depress 
the 3 column cipher keystem. Failure to 
depress this keystem would permit the 
type bars in columns one, two and three 
to travel to their full limit. As the 
intermediate keyboard tabulates into the 
column to be blocked, cam C passes under 
auxiliary pawl E which raises the pawl 
and positions stud B unde~ stud A in the 
pound keystem. 

Pound Key Indexing 

All J200. 1/2 styles and J400. l/2 styles 
before Serial No. Jl21433F contained a 
separate indexing and escapement mechanism 
for the Pound Key and the Whole Number 
Key. Machines from Serial No. J121433F 
incorporate a common sensing mechanism 
for the Pound Key and Whole Number Key 
escapement mechanism. 

Pound Key (Late Style) 
Conmon Sensing Mechanism 

Depression of the Pound Key through its 
keystem o· (Fig.Vl-4) and stud D rocks 
lever M to raise the forward end of lever 
F, and arm of bellcrank H, .through stud L 
in bail J and lift arm G. The milled stud 
on the keystem Q cams interlock slide K 
rearward under the arms of escapement 
assembly B to prevent further depression 
of the listing keys. The Pound Key is 
held depressed by latch C which is moved 
over stud E in the keystem by spring A. 
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K rearward after the Pound Key is released 
upon depression of the 3 cipher keystem. 

Tests and Adjustments 

E 1. To ensure indexing the 3 column 
escapement from the Pound Key: 

With the Pound Key held depressed, lift 
arm G should be fully raised without 
crampmg on the keyboard top plate. 

F To adjust - Weave bail J as required. 

2. To ensure 3 column escapement and 
i;v:;;--~~~G prevent a false limit of the \\hole Number 

~·-r .. -'.l~•..-r-.:. Shutter: 

-----+----I Note : Before making the following Test, 

0 N M 

Fig. VI-4 Pound Key Mechanism 
(Corranon Sensing) Late Style. 

When the drive is tripped bail S is 
rocked and drives slide T rearward to 
contact the raised arm of bellcrank ass­
embly H, rocking it and raising shaft 
assembly I, which raises upper escapement 
pawl C (Fig;.VI-2) clear of the escapement 
teeth. This allows the mtermediat~ key-. 
board to tabulate three spaces, this 
distance being the length of the slot in 
auxiliary pawl U. 

A formed ear 0 on the right hub of the 
drive trip shaft contacts roller P on 
slide N to drive it rearward and block 
the listing keys through an extension at 
its rearend. Slide N also maintains slide 

loosen screw B (Fig.VI-8) on lever E (Fig. 
VI-8) in order to avoid a false limit 
from the shutter. 

Remove link E (Fig.VI-10, PagelO) from C 
bail S. Depress 'l' listing key, Pound 
Key and motor bar. With bail S and slide 
N held fully rearward, there should be 
.oos• to .020" clearance between ear 0 
and the roller P on slide N. 

To adjust - Bend the formed ear 0 as 
required. 

Pound Key (Early Style) 

Ce:8ression of the Pound Key, through 
stud C (Fig.VI-5) and lever K lowers arm 
Jon slide L to position it's rearward 
formed ear into the path of the lower 
projection on bail F. A milled stud on 
the keystem cams slide I rearward under 
the arms of escapement shaft assembly B 
to prevent depression of the listing keys. 
The Pound Key is held depressed by latch 
C which is moved over stud E in the key­
stem by spring A. 
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Tests and Adjustments 

1. To ensure that the 3 colunm escapement 
takes place as early as possible: 

With the machine normal, block escape­
ment shaft assembly H against upward 
movement through the opening in the upper 
left hand corner of the keyboard. There 
should be from .003" to .010" clearance 
between the limit projection on the right 
of bail F and the upper keyboard plate 
when the bail is held upward. 

To adjust - Weave bail F as required. 

2 . To ensure full indexing of the 3 col unm 

~!;;::::::::::;:;J~i:i~~~~~o escapement: 

Fig. VI-5 Pound Key Mechanism 
(Early Style) 

I 

When the driveis tripped, bail M drives 
slide assembly L rearward which rocks 
bail F to raise slide G. Slide G through 
shaft assembly H raises upper escapement 
pawl C (Fig.VI-2) clear of the escapement 
teeth which allows the intermediate key­
board to tabulate three spaces, this 
distance being the length of the slot in 
auxiliary pawl 0. 

Bail M holds slide L rearward throughout 
the machine operation to prevent depress­
ion of the listing keys through an exten­
sion at its rear and hold slide I rearward 
after the Pound Key is released.upon 
depression of the 3 cipher keystem. 
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Note : Before making the following Test, I 
loosen screw B (Fig. VI-9) on bail E (Fig. 
VI-9) in order to avoid a false limit of 
the Whole Number'Shutter. 

Remove link E (Fig. VI-11, Page 12) from 
bail M. Depress ·' 1' key, pound key and 
the motor bar. With bail M and slide L 
manually held fully rearward there should 
be .005" to .020" clearance between the 
bail M and the roller N on slide L. 

To adjust - Bend the formed ear on bail M 
as required. 

Indexing the Three Cipher Keystem 

Following the trip of the driv~ and the 
three column escapement taking place the 
three cipher keystem is released. 

FOR FORM 3705 
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Fig. VI-6 1hree Cipher Hrunmer and 
Keystem Mechanism 

As auxiliary pawl I (Fig.VI-6) is moved 
to the left by the intermediate keyboard, 
stud G contacts projection M on slide D 
(on the lower keyboard plate) moving it 
to the left to release three column cipher 
keystem C. The keystem C is drl.ven down­
ward by hanmer assembly N to index cipher 
pins in the three columns to the right of 
the unit pound column. When hammer 
assembly N nears the lowest point of it's 
travel,. slide B clears keystem C allowing 
it to restore to normal. If keystem C 
were not allowed to restore, a machine 
lock would occur on restoration of the 
intennediate keyboard. 

As hanmer assembly N moves downward it 
contacts the arm of latch E which moves 
the latch clear of stud F in the pound 
keystem to enable the Pound Key to restore 
after the first cycle of a repeat oper­
ation. 

Restoration of the intermediate key­
board through roll H raises hammer ass­
embly N to latch it on 3 colllinn cipher 
keystem C. Pawl K contacts the stud in 
the lower part of latch E to move the 
latch clear of stud F and prevent re­
l atching the Pound Key if this is manually 
held depressed throughout the machine 
cycle. Spring L forms a yielding joint 
between parts J and K when the inter~ 
mediate keyboard is overthrown beyond the 
home position. 

Tests and Adjustments 

1. To ensure full depression and release 
of 3 column cipher keystem C: 

With hammer assembly N in tripped 
position, there should be minimum clear­
ance between the left edge of slide B and 
keystem C. 

To adjust - Loosen screw P and turn 
eccentric 0. 

Whole Number Key 

When the Whole Number Key is latched 
down by depressingit and pushing it rear­
wards, a mechanism is indexed which, when 
the drive is tripped, provides three 
column escapement of the intermediate 
keyboard together with non-add, non-print 
of columns l, 2 and 3. 

Whole Number 3 Column Escapement 

Depression of th~ Whole Number Key 
through lever C (Fig.VI-7) raises arm B 
on assembly E into the path of slide A. 
When the drive is tripped, slide A is 
driven rearward by bail I to rock assem­
bly E which raises shaft assembly F and 
the forward end of lever D. 

c/ 

( 
\~ 
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Fig.Vl-7 Whole Number lhree 
Colunn Escapement 

Shaft assembly F raises upper escape­
ment pawl G to allow the intermediate key­
board to tabulate three spaces, this dis­
tance being the length of the slot in 
auxiliary pawl H. 

1he three column escapement releasesthe 
3 cipher hammer and keystem to index the 
three ciphers in columns 1, 2 and 3. 
Lever D, however, being rocked indexes 
the shutter mechanism and non-add, non­
print of columns l, 2 and 3 takes place. 

Tests and Adjustments 

1. To ensure 3 column escapement from the 
Whole Number Key and prevent a false 
limit of the shutter: · 

Perform test 2 (Fig. VI-4, Page 6). For 
machines with Common Sensing Mechanism 
or test 2 (Fig. VI-5, Page 7) for machines 
with early style mechanism. 

Whole Number Shutter (Late Style) 
Conmon Sensing Mechanism 

Machines from Serial No. Jl21433F which 
are equipped with the Common Sensing 
Mechanism for the three column escapement 
index the shutter for columns 1, 2 and 3 
in the following manner. 

'RINTED IN U.S. AMERICA MAY 1965 
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Fig. VI-8 Whole Number Shutter 
(Common Sensing) Late Style 

D 

Depression of the Whole Number key 
lowers cam plate A (Fig. VI-8) (fit-ted 
under the keytop) to contact stud D on 
pawl F and swing it into an active pos­
ition. 

When the drive is tripped lever J;: 
rocked by bellcrank assembly L lowers the 
shutter into the teeth of the first three 
type bars, through plate C (attached to 
1 ever E) by contacting stud I on pawl F 
which rocks bail H and lowers shutter J. 
With the shutter in a lowered position 
the type bars in columns 1, 2 and 3 are 
retained at minus cipher position and 
ciphers are not printed. 

With the Whole Number Key normal, spring 
G swings pawl F and its stud I clear of 
plate C, which enables lever E to be 
rocked on a Pound Key operation by. bell­
c rank assembly L for the three column 
escapement and still allow ciphers to 
print in columns 1 and 2. 

Tests and Adj~stments 

1. To ensure blocking the type bars in 
columns 1, 2 and 3 during a Whole Number 
operation. 

FOR FORM 3705 
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With the drive tripped and bail K 
correctly adjusted (see Fig.VI-4, Test 2, 
Page 6 ) , hold bail K rearward. Shutter J 
should be fully downward without cramping 
in the teeth of the adding l"licks. 

To adjust - Position plate C as required 
and tighten screw B. 

Whole Number Shutter (Early Style) 

All J200.l/2 styles and J400.l/2 styles 
before Serial No. Jl21433F index the 
shutter in the following manner. 

Fig.VI-9 Whole Number Shutter 
(Early Style) 

When the drive is tripped, lever A (Fig. 
VI-9) r~cked by bellcrank assembly G, 
rocks bail E to lower the shutter F into 
the teeth of the first three type bars to 
retain them in non-print position. 

Tests and Adjustments 

1. To ensure blocking the type bars in 
columns 1, 2 and 3 during a Whole Number 
operation: 

On a Whole Number operation with the 
drive tripped and bail H correctly adj­
usted (see Fig.VI-5, Test 2, Page 7), 
hold bail H rearward, shutter F should be 
positionedfully downward without cramping 
in the teeth of the adding racks. 

To adjust - Position eccentric C as 
required and tighten screw B. 

Listing Key Interlocks and Drive for 
Pound Key and Whole Number Mechanisms 

Depression of a motor bar provides the 
power for completing the Pound Key or 
Whole Number operation indexed on the key­
board. Interlocks are provided to prevent 
depression of listing keys during a 
machine operation and to prevent a machine 
operation if a listing key is held de­
pressed .. 

Listing Key Interlock (Late Style) 
Conman Sensing Mechanism 

c 

Depression of a motor bar or operation C' 
control key is prevented when a listing 
key is held depressed. Depression of a 
listing key lowers escapement shaft assem-
bly D (Fig.VI-10) which through its front 
and rear arms, prevents rearward movement 
of slide C. Slide C being in a forward 
position prevents rocking hub L and drive 
trip shaft K. 

c D E F 

L K J 

Fig. VI-10 Interlock (Late Style) 
Comroon Sensing Mechanism 

c 
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Following the depression of a motor bar 
or operation control key, the listing 
keys are blocked throughout the machine 
operation. Trip of the drive rocks shaft 
assembly K (Fig.VI-10) and through the 
formed ear on hub L contacts roller A on 
slide C driving it rearwards to position 
the high surf ace of the slide under the 
arms of shaft assembly D to prevent de­
pression of the listing keys. Slide B 
also part of the interlock assembly is 
driven rearwards by slide C to either 
hold the Pound Key depressed or prevent 
its depression during the machine oper­
ation. Near the end of the machine oper­
ation, driver I is raised by trip slide H 
clear of the step in link J to allow the 
trip shaft K and slides B and Cto restore 
to normal. At this time the intermediate 
keyboard is being restored beyond the 
home position and harrmer assembly·N (Fig. 
VI-6, Page 8) is held upwards to engage 
the step in the front end of slide C 
which retains the slides in the rearward 
position and blocks the keyboard until the 
intermediate keyboarddrops back to normal· 

Depression of the Total or Sub-total 
keys through a stud in the result linkage 
lowers link E to disable bail ~I and the 
Whole Number Mechanism. This ensures that 
a true result is printed. 

Tests and Adjustments 

l(a) To ensure blocking the listing keys 
and Pound Key during a machine ope.ration! 

(b) To prevent a false limit of hub L 
on slide C. 

Note : Before making the following.Test, 
loosen screw B (Fig. VI-8) on lever E (Fig. 
VI-8) in order to avoid a false limit 
from the shutter. 

Remove link E from bail M. Whole number 
Key latched, dep~ess 'l' listing key and 
motor bar. With bail M and slide C held 
fully rearward there should be .oos• to 
.020• clearance between the ear on hub L 
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and the roller A on'slide C. 

To adjust - Bend the formed ear on hub L. 

2. To ensure blocking the listing keys 
and Pound Key during overthrow of the 
intermediate keyboard: 

With restoration of the intermediate 
keyboard correctly adjusted (leading edge 
of left-most stop pin to just reach the 
flat of restoring plate), manually cycle 
the machine to maximum restoration of the 
intermediate keyboard. Hammer assembly N 
(Fig.VI-6) should be raised to block 
slide C but not bind on the step. 

To adjust - Replace roll H (Fig.VI-6) on 
the intermediate keyboard, which is 
available in three different sizes. 

3. To ensure 3 column escapement from 
the motor bars on a Pound Key or Whole 
Number operation: 

Whole Number Key latched, depress 'l' 
listing key and motor bar. With bail M 
held manually rear.ward link E should 
slide onto the stud in bail M without 
interference. 

To adjust - Position eccentric F and 
secure with screw G. 

Listing Key Interlock (Early Style) 

Depression of a motor bar or operation 
control key is prevented when a listing 
key is held depressed. Depression of a 
listingkey lowers escapement shaft assem­
bly D (Fig.VI-11) which," through its 
front and rear arms, prevents rearward 
movement of slide B. The forward end of 
slide B, limits stud Lin assemblyM thus 
preventing rotation of drive trip shaft· K., 
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C D E F 

B K J I H 

Fig.VI-11 Interlock (Early Style) 

Following the depression of the plus 
motor bar, minus motor bar or repeat key, 
the listing keys are blocked throughout 
the machine operation. Rearward movement 
of drive trip -slideH, (Fig. VI-11) through 
link E,rocks bail N to drive slide C, 
rearward and position the high surface of 
the slide under the arms of shaft assembly 
D to prevent depression of the listing 
keys. As slide c is driven rearward, pawl 
A positions in front of a stud in the 
slide to retain it in the rearward posi­
tion when drive trip slide H startsto re­
store. Slide B, also part of the inter . .,. 
lock assembly, is driven rearwards by 
slide C to either hold the Pound Key de­
pressed or prevent its depression during 
the machine operation. Near the end of 
the machine cycle driver I is raised to 
clear the step in slide J allowing drive 
trip shaft assembly K to restore and 
swing pawl A clear of the stud in slide C. 
At this time the intermediate keyboard is 
being restored beyond the home position 
and hammer assembly N (Fig.VI-6) is held 
upward to engage the step in the front of 
slide C which retains the slide in the 
rearward position and prevents depression 
of the listing keys until the intermediate 
keyboard drops back to the home position. 

Depression of the Total or Sub-total 
keys through a stud in the result linkage 
disables link E and bail N to prev1 mt the 
Whole Number Shutter from operating. 1his 

ensures that a true result is printed on 
total and sub-total operations. 

Actuation of the result linkage through 
a stud lowers link E to align the top of 
its 'L' ~haped slot with eccentric F. 
When the trip slide H moves rearwards 
Link E and bail N remain at rest. Rocking 
of assembly M from the trip shaft K con­
tacts a long roller on slide C to drive 
the slides rearward and blocks the key-
board during the machine operation. 

Bail N connected to link E also pro­
vides the drive for the Whole Number 
mechanism which is connected to a tapped 
hub on the left end of the bail. 

Tests and Adjustments 

1. To ensure blocking the listing keys 
during machine operation: 

a) There should be clearance to light 
rubbing contact of ~he stud in slide C 
under pawl A with the machine normal. 

b) With the motor bar depressed, pawl A 
should have full hold on the stud in 
slide C. 

To adjust - Bend the spring anchor ear on 
pawl A. 

2. To ensure blocking the listing keys 
and Pound keys during overthrow of the 
intermediate keyboard: 

With restoration of the intermediate 
keyboard correctly adjusted (leading edge 
of left-most stop pin to just reach the 
flat of restoring plate), manually cycle 
the machine to maximum restoration of' the 
intermediate keyboard. Hammer assembly N 
(Fig.Vl-6) should be raised to block 
slide C but not bind on the step. 

"To adjust - Replace roll H (Fig. VI-6) on 
the intermediate keyboard which is avail­
able in three different sizes. 

( 
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3. To prevent a false limit of bail Non 
slide C. 

Note : Before making the following Test, 
lnosen screw l3 (Fig.Vl-9) on bail E (Fig. 
VI-9) in order to avoid false limit from 
the shutter. 

Remove link E from bail N .. Whole number 
Key latched, depress 'l' listing key and 
motor bar. With bail N and slide C held 
fully rearward there should .005~ to.020g 
clearance between the ear on bail N and 
the roller at the front of slide C. 

To adjust- Bend the formed ear on bail N. 

4. To ensure 3 column escapement from the 
motor bars on Whole Number operation: 

Whole Number Key latched, depress 'l' 
listing key and motor bar. With bail N 
manually held rearward, link E should 
slide onto the stud in bail N without 
interference. 

To adjust - Position the eccentric F and 
secure with screw G. 

Keyboard Indexes Drive Trip 

' Machine operations are indexed from the 
error, non-add, repeat, subtract, plus 
motor bar and the total and sub-total 
keys as outlined on Pages 49 and 50, 
Power, Section II, Series J Instruction 
Book (Drive Trip Mechanism, Early Style). 
There are, however, alterations in some 
of the tests and adjustments, and for 
convenience sake all drive trip tests and 
adjustments as they apply to Sterling 
machines are provided together. 

PRINTED IN U.S. AMERICA MAY 1965 

H 

R Q p 

Fig. VI-12 Sterling Drive Trip 
Mechanism 

Sterling Drive Trip Tests and Adjustments 

1. To have uniform key depression and 
drive trip timing from all operation and 
result control keys: 

With the pow~r off, depress each oper­
ation control key in the right side of 
the keyboard to locate which key gives 
the least amount of throw of the drive 
trip shaft assembly. With this key held 
down, there should be from . 005" to . 015" 
passing clearance between the square stud 
R on hammer C and the step in link B. 

To adjust - Turn eccentPic A in the hub 
assembly on the right side of the drive 
trip shaft. 

2. Perform the same procedure as Test 1, 
but for the operational control keys on 
the left side. 

To adjust - Position eccentric post in 
the hub on the left side of the drive trip 
shaft. 

3. To ensure resetting the drive trip 
mechanism: 
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With the motor trip slide 0 at maximum 
overthrow position on restoration, there 
should be between .003"to .015" clearance 
between the bottom of square·stud Rand 
the top of the formed lip of link B. 

To adjust - Position eccentric D on trip 
slide 0. 

4. To ensure trip of the drive: 

With.an operational control key de­
presseq, there should be between .015" to 
.020' passing clearance between the lower 
edge·of trip slide 0 and the top of the 
formed lip on latch P. 

To adjust~ Position eccentric Q on hammer 
c. 

5. To ensure latching and unlatching of 
the trip slide during each machine oper­
ation: 

Machine at normal, there should be 
between .040n to .060' clearance between 
the top of the drive trip cam M and the 
underside of the lip H on clutch stop dog 
F. 

To adjust - Position eccentric N. 

6. To ensure a complete machine cycle 
during each machine operation: 

Manually cycle the machine until clutch 
pawl L limits downward movementof control 
arm G. With the power on, motor should 
operate. With the machine in normal 
position and the power on, the machine 
should not operate. 

To adjust - Bend the rearward extension 
of switch arm I up or down as required. 

7. To allow time for the three column 
escapement to take place before the type 
bars are released: 

With the intermediate keyboard escaped 
one column, index the Pound Key. 'Power 

off', hold trip slide 0 and depress the 
motor bar. Slowly release the drive trip 
slide 0. The switch points should close 
just as the slide 0 reaches the end of 
it's travel. 

To adjust - Refine adjustment 6. 

8. To ensure free turning of the motor 
during machine cycle and to stop the 
motor quickly after the cycle is completed: 

There should be . 005" to . 010" clearance 
between eccentric J and the brake arm when 
the machine is normal, and with the drive 
tripped there should be clearance between 
the brake shoe and brake drum. 

To adjust - Position eccentric J and 
tighten nut K. 

9. (Machines with early style motors only) 
To prevent damage to microswitch and 

provide a limit for switch arm I: 

Fig. VI-13 Switch Arm Limit 

With the machine normal and switch arm 
I adjusted as for Tests 6 and 7, there 
should be from .005" to .010" clearance 
between the switch 'U' form and the fibre 
base of the microswitch. 

To adjust - Position screw A (Fig.Vl-13) 
as required and lock with nut. 
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Intermediate Keyboard Home Position Latch 

To prevent uncontrolled escapement of 
the intermediate keyboard if the motor bar 
is depressed with the Whole Number Key 
latched or the Pound Key held from a pre­
vious operation, a rebound latch has been 
added to the drive trip mechanism: 

A 

Fig.Vl-14 Intermediate Keyboard 
Home Position Latch 

Latch C (Fig.Vl-14) prevents escapement 
of the intermediate keyboard on a blank 
machine operation with the Whol~ Number 
key depressed or with the Pound Key held 
depressed from the previous operation. 
Under these conditions the auxiliary 
escapement pawl is held clear of the 
escapement teeth by cam D (Fig.VI-3) 
therefore, a ~hole Number or Pound Key 
operation would result in uncontrolled 
escapement of the intermediate keyboard. 

When the drive is tripped with the 
intermediate keyboard in the homeposition 
s'lide B on link A moves forward to engage 
latch C and prevent escapement. The 
spring connection between slide B and 
link A is necessary to allow link A to 
move forward and trip the drive when the 
intermediate keyboard is located in 
column one. 

PRINTED IN U.S. AMERICA MAY 1965 

Repeat Disabling 

When the machine is operated with the 
Whole Number Key depressed and no listing 
keys indexed, the intermediate keyboard 
is limited by slide C (Fig.VI-14) which 
holds it in a partially escaped position 
until near the end of the machine cycle 
when it is restored to normal. If the 
intermediate keyboard was not restored, 
escapement into column one would occur 
when slide B releases latch C (Fig.VI-15). 
It is necessary therefore, to prevent 
disabling the intermediate keyboard res­
toring mechanism from the repeat key when 
no listing keys have been indexed. 

Fig.VI-15 Repeat Disabling 

With the intermediate keyboard in the 
home position, limit D (Fig.VI-15) on the 
left side frame prevents upward movement 
of restoring link E when repeat key A is 
depressed. When a listing key is indexed, 
escapement of the intermediate keyboard 
moves restoring link E forward to clear 
limit D. 

Tests and Adjustments 

1. To prevent escapement of the inter­
mediate keyboard on a blank repeat oper­
ation with the Whole Number Key depressed: 

With the intermediate keyboard in home 
position restoring linkE should have full 
hold on. limit D. 

To adjust - Loosen screw B and turn 
eccentric C. 

FOR FORM 3705 
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2. To ensure a normal repeat operation 
when an amount key has been indexed. 

With the intermediate keyboard escaped 
one column, restoring link E should clear 
limit D by .010" to .015". 

To adjust - Refine adjustment 1. 

Intermediate Keyboard Rebound Pawl 

To prevent rebound of the intermediate 
keyboard on a 3 column escapement and the 
possibility of the rack bars moving bet­
ween the stop pins, a rebound pawl has 
been fitted to control the intermediate 
keyboard escapement. 

A B C D E 

L K F J 

Fig.VI-16 Intermediate Keyboard 
Rebound Pawl 

Pawl F (Fig.VI-16) prevents rebound of 
the intermediate keyboard on a three 
colunm escapement from the Pound Key or 
Whole Number Key. As the escapement takes 
place the lower teeth on the intermediate 
keyboard cam under the pawl which is 
maintained in active position by spring G. 
During the second half of the machine 
cycle cam A drives slide E forward to 
raise pawl F and allow the restoration of 
the intermediate keyboard to take place. 
Near the end of the machine cycle slide E 
is restored by spring L which allows pawl 
F to move into active position for the 
next machine operation. 

Tests and Adjustments 

1. To prevent excessive rebound of the 
intermediate keyboard on a three colunm 

escapement which would permit the type 
bars to travel between the stop pins: 

With the intermediate keyboard limited 
by auxiliary escapement pawl E (Fig.VI-3) 
there should be from .005 to .015" clear­
ance between the right hand side of the 
second tooth on the intermediate keyboard 
and the latching face of pawl F. 

To adjust - Loosen screws J and position 
guide H. 

2. To prevent pawl F interfering with the 
restoration of the intermediate keyboard: 

With roller B on the high portion of 
cam A pawl F should clear the teeth on 
the intermediate keyboard by .010" to 
. 030" but should not cramp on guide rail 
K. 

To adjust - Loosen screw D and turn 
eccentric C. 

Cipher Block Mechanism 

'.Ille method used for printing is such 
that any type aligned with the platen at 
the time it is raised will cause printing 
t.o take place. Therefore, it is necessary 
to withdraw those type bars from which no 
print is desired, such as ciphers to the 
left of an amount. This function is per­
formed by the cipher block mechanism, in 
the following manner -

----~~~~~~~~ 

Fig. VI-17 Cipher Block Mechanism 

c 
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With the machine in normal position 
the right and left arms of bail C (Fig. VI-
17) limit against studs B in the adding 
section side frames. The rear of each res­
toring arm F limits on bail C so that the 
tension of spring A holding the cipher 
block assembly rearward against studs B 
holds the front end of all the restoring 
arms downward against the torque of the 
torsion spring inside the 'U' form of 
each arm. 

In the early part of the machine cycle 
cipher block assembly D is rocked forward 
moving the arms of bail C away from studs 
B. This allows restoring arms F to move 
upward and if the type bars are limited 
at cipher, as on a clear total operation 
the restoring arms enter the cut-outs in 
the type bars. As the cipher block 
assembly continues to move forward, arms 
F drive the type bars to non-print (minus 
cipher) position. 

If an amount is indexed which allows a 
type bar to move beyond cipher position, 
the restoring arm in that column will not 
enter the cut-out but will limit on the 
underside of the type bar. Because each 
restoring arm overlaps a stud in the arm 
to its right, limiting the upward move­
ment of the arm in the indexed column 
will hold all arms to the right clear of 
their respective type bars, thereby per­
mitting ciphers to print to the right of 
the indexed amount. 

To permit the two cipher clear signal 
to print in columns 1 and 2, restoring 
arms E in these two columns are longer 
than the regular restoring arms and do 
not contain coupling studs. The extra 
length of these arms prevents them en­
gaging the eut-outs in their respective 
type bars when these are limitedat cipher 
position, thereby allowing ciphers to 
print in colunms 1 and 2 on a clear total 
or sub-total operation. 

PRINTED IN U.S. AMERICA MAY 1965 

As a cipher is never required to print 
in column 3 (10/-), the restoring arm in 
this column does not contain a coupling 
stud. Therefore, whenever the type bar in 
this column is limited at cipher it will 
be withdrawn to non-print position. 

Tests and Adjustments 

1. To ensure restoring of type bars to 
non-print position when no print is re­
quired and to ensure free indexing of 
type bars to printing position when 
printing is required: 

Overall end play of restoring arms F 
in the pivot shaft frame should be within 
a range of .005" to .ooan and each arm 
should align centrally withits respective 
type bar. 

To adjust - Open or close the 'U' form of I 
the arms. 

3. With left type bar restored by cipher 
block mechanism, remaining type bars at 9 
position and aligning blade fully engaged 
there should be .003" to .006" clearance 
between the front of the spring anchor 
projection of the left-most type bar and 
the aligning blade. 

To adjust - Rotate eccentric in part D. 

Pence Colwm Adding Rack 

Sterling construction requires that the 
adding rack in column on~ (Pence Column) 
should be increased in length from 10 
teeth to 12 teeth to accommodate the 12 
pitch pinion. 

FOR FORM 3705 
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Fig.VI-18 Pence Column Adding Rack 

The extra teeth required on the twelve 
pitch adding rack in the pence column are 
contained on auxiliary rack B (Fig.VI-18) 
which pivotson the main adding rack. This 
construction is necessary to allow the 
extra length of the rack to clear the 
intermediate rack stop in column 1. As 
type bar A is restored to normal position 
auxiliary rack B is allowed to move upward 

and cam over the intermediate rack stop. 
When the type bar moves out to position 9, 
10 or 11, the formed ear on auxiliary 
rack B rides over guide bracket E which 
is secured to the underside of adding 
rack guide comb C, this maintains the 
auxiliary rack in lowered position. 

Tests and Adjustments 

1. To prevent auxiliary rack B flicking 
up into the adding pinion and turning it 
when type bar A is restoring on a total 
operation: 

Guide bracket E should be positioned as 
far forward as possible without interfer­
ing with the free movement of type bar A. 

To adjust - Loosen screw D and position 
bracket E. 

~ 
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PREVENTIVE MAINTENANCE GUIDE 

SERIES J TEN KEY MACHINES 

This Preventive Maintenance Guide outlines the sequence of operations to be followed 
by Service Representatives when a P.M. attention is rendered. 

Particular attention should be given to "Approved Test and Adjustments" as specified 
in current instruction books and Service Technical Notices. Any variation in adjust­
ments should be thoroughly analyzed and before attempting to restore the adjustments 
to "test", consideration should be given to all related mechanisms that may be affect­
ed by this adjustment. 

Parts showing signs of wear or deterioration must be replaced to keep "Approved Test 
and Adjustments• within safety margins at all times. 

If adjustments other than '~pproved Test and Adjustments" are necessary to place the 
machine in operating condition, a complete report describing ·the need of such adjust­
ments must be made to service management. 

Service Technical Notice parts should be installed where such action is required to 
reduce equipment "down• time. 

Thorough cleaning and lubrication, using the following approved types of oil, grease 
and cleaning agents is a must for proper equipment performance. 

1. Machine oil 16249245 - to be used on all shafts bearing, pivo.t points, 
rollers, oil holes, and metal to metal contact of moving parts. 

2. Machine gtease 16249427 - to be used on all cams, forked arms, and slots 
where contact is made with studs and metal gears. 

3. Platen restorer S3 - to be used to clean platen, pressure rolls. 

4. Case cleaner and polish 16249146 - to be used for cleaning all cases. 

Procedure: 

1. Inquire of the user regarding machine performance. Make an operational test run of 
the machine observing printing, spacing, accumulation and machine speed. 

2. Note any deficiencies for later attention at the appropriate part of the P.M. 
Confirm need for new ribbon. 

3. Remove the case and the base. Remove the paper roll, the motor and the ribbon. 

4. Inspect, clean and lubricate the machine. 

5. List all 9's, manually cycle the machine to full travel of the type bars checking 
for free movement. Clean type and type bars at this time. 

PRINTED IN U.S. AMERICA MAY 1965. FOR FORM 3705 
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6A. On machines with early style motor 
test for good condition of the micro­
swi tch A, brushes Gand l3 and governor 
assembly F. (Fig.X-1). 

63. On machines with late style J(F) 
m~tor test for good condition of the 
switch points located under cover B, 
condition of the brushes F and gover­
nor assembly and its brushes located 
under cover plate C. (Fig.X-2). 

7. Sec. II, Power, Page 54 - Install the 
motor and check for slight play (. 002. 
to .003" clearance) between pinion F 
and safety clutch gear S. (Fig.X-3). 

8. Sec. II, Carriage, Pages 27-28 Install 
the paper holder. The inner surface 
of the right side should be flush with 
the inside surface of the right carr-
1 age end plate. 

Sec. X 
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9. Sec. II, Printing, Pages 41-42, Install the 
ribbon. Check the ribbon feed during 
machine operation. The ribbon should be 
taut while feeding, and when manually 
holding the spool reverse slide G should 
move promptly to the opposite pocket of 
feed bail F. (Fig. X -4). 

G 

A 

E 

H G 

Fig. X-4 

Fig. X-5 

10. Check for free movement and full restoring 
of all the keystems. 

11. Index all _l's in the keyboard, manually 
operate the machine and test for complete 
restoring of the pins in the intermediate 
keyboard. 

12. Test for straightness of the restoring plate A 
. (Fig. X-5), 

Printed in U.S. America Revised December 1967 

13A. Test free movement of the plunger I in the 
airpot G on early style machines. 

, 13B. Check the rubber bumper for good condition 
. on late style machines. (Fig. X-5) 

14, Check the speed of the machine. Install 
the base anq the case, Perform operational 
test • 

For Form 3705 
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OPERATING TESTS 

a) On machines with 5/6" spacing device, 
position disabling lever to the rear. 

b) On machines with red ribbon, check that all 
minus amounts and minus totals are printed 
in red. 

The following tests to be performed on all 
machine styles according to ca pa city. 

1. Perform a fast indexing and check for accu­
rate movement of the column indicator 
needle, 

11.111,111..11 
22,222.222..22 
33.333,333.33 
44,444,444.44 
55,555.555.55 
66,666,666.66 
7 ?. 7 7 7, 7 7 7 .7 7 
88.88&888.88 
99.999.999.99 

4 9 9. 9 9 9, 9 9 9 .9 5 • 
4 9 9,9 9 9. 9 9 9 .9 5. 
499,9 99.999.9 5• 

.o 5• 

.0 5 
500.000.000.00• 
5 0 (), 0 0 0, 0 0 0 .0 0. 
5 0 (), 0 0 0. 0 0 0 .0 0 • 

.o 1;.. 
499,999,999.99• 
499,9 99.999.99• 
4 9 9, 9 9 9. 9 9 9 .9 9. 

.o 1 
500,000,000.00• 
500,000,000.00• 
500,000.000.00• 
5 0 0. 0 O 0,000.0 O* 

2. Index all 9's and depress plus bar. Then 
perform the subsequent operations by using 
Rand R- (or X and X-) keys followed by a 
subtotal operation. On Series J500 depress 
repeat and minus keys simultaneously for 
the subtract operations. 

99.999.999.99 
12.345,678.90 
12.34§.678.90-
9 9, 9 9 9, 9 9 9 .9 9·• 
23.4 56.789.01 
23,4~6.789.01-
99.999.999.99• 
'.3 4, 5 6 7, 8 9 0 .1 2 
3 4 5 6 7.8 9 0 .1 2 -
99,999.999.99• 
45,678.901.23 
45.678.901.23-
99,999.999.99• 
56.78~012.34 
56..789.012.3-4-
99.999.999.99• 
6 7. a 9 a 1 2 3 .A 5 
6 7, 8 9 0. 1 2 3 .4 5,-
99, 999-. 999.99 • 
78.901,234.56 
78.901,234.56-
9 9, 9 9 g, 9 9 9 .9 9• 
89.012.345.67 
89.012.345.67-
9 9,9 9 9,9 9 9 .9 9• 
90,123,456.78 
90,123,-456 .• 78-
9 9i.9 9 9.9 99.9 9• 
99,999,999.99• 
9 9.9 9g.99g.-SJ 19•* 

3. Test to be performed on credit balance 
styles. Use plus bar ( +) and minus bar ( -) . 
Move quickly from the plus or minus bar to 
the subtotal key. 

.01-

.0 2 
,D 1.• 
.o 2-
.01-e 
.02 
.o 1• 
.01* 

(_ 

( 
\ 
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4, Test to be performed on non-credit balance 
machines, 

.00'• 

.00'* 

.01-
999,999,999 _99. 
9 9 9.9 9 9.99 9.99* 

.O O• 

.00* 

5. Test to be performed on machines with 1, 2 
or 3 cipher keys. Move quickly (without 
simultaneous depression) from cipher keys to 
plus(+) bar. · 

.10 
1.0 0 

10.00 
.10 

1.00 
10.0:0 

.10 
1.00 

10.00 
3 3 .3 O• 
'.3 3 .'.3 O* 

6. Check machine speed by listing 1 and hold 
repeat key depressed for one minute, The 
result should be 175 ± 3. 

.01 

.() 1 

.01 

.01 

etc ••. 

.01 

.01 
J>1 
.01 

1.7 5:* 

7. For all style J machines : 
Simultaneously depress the No. 1 listing key. 
Release fitst the minus key and then the No. 1 

listing key. 

Printed in U. s. America Revised December 1967 

8, 

Check for correct printing of the listed figure 
and correct tripping of the machine when 
listing key is released. Perform test as 
follows: 

*For machines with "Totals afte~ Repeat" 

Operation 
No. 1 key and 
No. 2 key and 
No. 3 key and 
No. 4 key and 
No. 5 key and 
No. 6 key and 

*No. 7 key and 
No. 8 key and 

*No. 9 key and 
TOT kr.y 

- key 
+key 
- key 
+key 
E key 

NA key 
ST key 

+key 
TOT key 

Print 

.01-

.0 2 

.0 3-

.o 4 

.0 6 .. 

.o 2• 

.o 8 

.1 O* 

.00* 

Test to be performed on credit balance 
machines only, up to full capacity. 
On credit balance machines, add 9, subtract 
10, subtotal and total. Then add 99, sub­
tract 100, subtotal and total. Continue test 
to full capacity. 

.0 9 

.1 o­

.01-0 

.01-* 

.9 9 
1.0 o­

.o 1-• 

.01-* 

etc ••• 

9 9 9, 9 9 9 .9 9 
1, 0 0 Q, 0 0 0 .0 0 -

.01-e 

.01-* 

9, 9 9 9, 9 9 9 .9 9 
1 Q, 0 0 o, 0 0 0 .0 0 -

.01--­

.01-* 

For Form 3705 
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9. Test to be performed on all machine styles 
up to full capacity. 
On all machines subtract 9, add 10, subtotal 
and total. Then subtract 99, add 100, sub­
total and total. Continue test to full capacity. 

.0 9-. 

.1 0 

.01 • 

.01 * 

.9 9-
1.0 0 

.o 1 • 

.01 * 
etc ... 

9 99,999.99-
1,000,ooo.oo 

.01 • 

.0 1 * 

9, 9 9 9, 9 9 9 .9 9 -
1 o, 0 0 o, 0 0 0 .0 0 

.o 1• 

.01 * 
10. For J700 and J704: 

Check for correct multiplication and flexi· 
bility between multiplying keyboard and 
result keys as follows: 

(a) Perform once each operation 

Listing Key. Mult. Key. 

123,456.79 x 9 
123,456.79 x 18 
123,456.79 x 27 
i23,456.79 x 36 
123,456.79 x 45 
12),456.79 x 54 
123,456.79 x 63 
123,456.79 x 72 
123,456.79 x 81 

Print 

1, 111, 111. lli:-
2, 222, 222. 22-l~ 
3' 333' 333. 3Ji~ 
4, 444, 444. 44-l:-

' 5,555,555.55-lf-
6' 666' 666. 66-l~ 
7' 777' 777. 77-lf-
8, 888, 888. 88-l~ 
9, 999, 999. 99-l~ 

(b) Check for flexibility of multiplying key­
board as follows: depress listing key No. 1 
and then depress consecutively the multiply­
ing keys 9, 8, 7, 6, 5, 4, 3, 2, 1 and O. 
Result should be 

1,234,567.89• 
1, 234, 567. 89-l(­

• O~f-

With the multiplying keys depressed in 
reverse order (0 thru 9) the re~ult should be: 

8,765,432.10• 
8, 765,432.10• 

.00• 

(_ 

c 
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7. Check platen for spacing. 

a. Make sure the platen may be turned 
backwards. 

b. Check the paper roll release button 
for releasing the roll paper. 

8 01eck the machine for accumulation -
including operation of the automatic 
one if the machine contains the minus · 
balance feature. 

a. Perform the following test run three 
times: 
Minus balance machines 
. 00 *Subtract .01- and total .01-* 

Eight column machines without the 
minus balance feature 
Subtract· . 0 l-
and total 9,999,999,99* 

Ten column machines without the 
minus balance feature 
Subtract . Ol-
and total 999,999,999.99* 

b. Perform the following test to check 
the automatic one. 

. 00• 

. OO-:c 

.. 01-
. 02 
.02-
.02 
.02-
.02 
.02-
.02 
.02-
.02 
.02-
.01-• 
. 01--::­
. 00--lc 

.00• 

. oo-::-

.01 

.02-

.02 

.02-

.02 

.02-

.02 

.02-

.02 

.02-

.02 

.01• 

. 01-:c 

. oo-::-

PRINTED IN U.S. AMERICA MAY 1965 

c. Perform the following test to 
receive a carry and actuate the 
automatic one from each column. 

.OO• 

. 00~~ 

.09 

.10-

.01-• 

. 01- ~~-

. 00-~~ 

.99 
1.00-

.01-• 

. 01-~~ 

. 00- ~~-

9.99 
10.00-

.01-• 

. 01- ~~-

. oo--::-

' 

.00• 

. oo-:c 

.09-

.10 

.01• 

. 01-::-

. 00~~ 

.99-
1.00 

.01• 

. 01 ~~-

. 00~~ 
9.99-

10.00 
.01• 
. 01~~ 
. 00~~ 

(Continue the above procedure across 
the keyboard) . 

d./ .... 

FOR FORM 3 705 
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d. Perform each of the following test 
three times to receive a carry and 
to actuate the automatic one . 

. OO• 

. oo-:~ 

66,666,666.66 
66,666,666.66• 
66, 666, 666. 66-:~ 

.00• 

. 00~~. 

10,000,000.00-
10,000,000.00 

.00-• 

. 00-~~ 

.01 

. 01-:~ 

. 00~~ 

11,111,111.11 
2,020,202.02-
9, 090, 909. 09-::­

. oo-::-

. oo-;~ 

11,111,111.11 
20,202,020.20-

9, 090, 909. 09- ..;~ 
. 00- ~~ 

88,888,888.88 
9,090,909.09-

7 9 , 7 9 7 , 9 7 9 . 7 9 ..;~ 
. 00 ~~-

88,888,888.88 
90,909,090.90-

2, 020, 202. 02- ..;~ 
. oo--:~ 

Sec. X 
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REMOVAL AND REPLACEMENT PROCEDURES 

How to Change the Ribbon 

B 

11r-4t+ Ii!· 

-------------, ( 

ii)JRED 
E 

Fig. X-6 

A. Demove the case 

1. Push case latching arms rearward, 
which extend through the base on 
both sides near the centre of the 
machine to unlatch the case. 

2. Raise the front of case to approx­
imately a 45o an~le; then with a 
rearward and upward" movement, remove 
the case. · 

B. 01ange the Ribbon 

1. To remove each ribbon spool, swing 
ribbon spool retainer F (Fiz.X-6) 
away from the ribbon spool post and 
Slide the Sf)Ool off the post. r'.emove 
the ribbon from one spool and dis­
card old ribbon and the other spool. 

2. Attach the free end of the new ribb­
on to the retained snool, in the 
same manner that the old ribbon was 
attached, with the black edge 
against the outside flange of the 
spool, as shown. 

3. Install the ribbon spools on snool 
posts G so that the ribbon feeds 
toward the bottom of each ribbon 
spool. Assure that the driving stud 
in each ratchet wheel E is in.one 

PRINTED IN U.S. AMERICA MAY 1965 

of the embossed holes D in the res­
pective ribbon spool. Lock the 
spools on the posts with spool re­
tainer arms F. 

4. Thread the ribbon over studs A and 
C in the take up arms, and through 
ribbon guide assemblies B, as shown. 
Remove any slack in the ribbon by 
turning the spools manually. 

5. Operate the machine electrically to 
observe that the ribbon is feeding 
and reversing correctly. 

C. CTeplace the Case 

1. Lower the rear portion of case under 
the roll paper, with case at approx­
imately 45° angle, then lower front 
of case into position. 

2. Pull case latching arms forward, 
which extend through the base on 
both sides near the centre of the 
machine to latch case. . 

Case -

Fig. X-7 

FOR FORM 3705 
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A. Removal 

1. Push case latching armsA (Fig. X-7) 
rearward, which extend through the 
base on both sides near the centre 
of the machine, to unlatch the case. 

2. Raise the front of case to approx­
imately a 45° angle, then with a 
rearwardand upward movement, remove 
the case. 

B. Replacement 

1. Lower the rear portion of case under 
the roll paper, with case at approx­
imately 45° angle, then lower front 
of case into position. 

2. Pull case latching arms A (Fig.X-7) 
forward, which extend through the 
base on both sides near the centre 
of the machine, to latch case. 

Base (Early Style Machines) 

---
A 

,/ 

/ .,,. 
-------,,,..-,,,.. 

Fig. X-H 

A. Removal 

1. Disconnect the upper end of the 
ground wire A (Fig.X-8) connected 
to the rear portion of the left side 
fra7ie.by loosening screw and slipp­
ing wire from screw. 

2. Invert the machine and remove four 
screws C (Fig.X-8) from the centre 
of the four shock mount feet. Lift 
the base from machine. 

B. Replacement 

1. Set machine on its keyboard, line 
up one of the holes in.the centre 
of the shock mount feet and insert 
the screw C (Fig.X-8). Insert the 
balance of screws and tighten. 

2. Invent the machine and slip ground 
wire A (Fig.X-8) under screw at 
the rear of left side frame, tighten 
screw. 

Base (Late Style Machines) 
Plastic Bases Without Securing Screws. 

1) Using P.ilot Screws (16227670) 

A. Removal 

1. Remove case. 

2. Turn the machine over on its key­
board, insert four pilot screws A 
(Fig.X-9) through the rubber feet 
in base B and screw into the flanged 
studs of the machine sub-base C. 
Turn the machine to upright position 
resting on the pilot screws. Apply 
downward pressure on base B until 
the four projections on sub-base C 
are loose from the base. 

c 

( 
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Fig. X-9 

Caution: The points of the nilot 
screws maymar soft desk tops, there­
fore any working surface subject to 
damage should he protected. 

B. Replacement 

1. Turn the machine over to rest on 
its keyboard, install four lightly 
lubricated pilot screws A (Fig.X-9) 
into the flanged studs of machine 
sub-base C. Align holes in four 
rubber feet of base B with pilot 
screws A. Press base down until 
base is in place. 

2. Remove four pilot screws A. 

3. Replace case. 

ii) Without using pilot screw. 
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A. Removal 

1. Remove case. 

2. Hold machine base D (Fig.X-10) at 
one corner and pull machine at the 
same corner. The machine sub-base A 
which carries foot B will then 
separate from rubber foot C. The 
procedure is then repeated at the 
other three corners of the machine. 

A 
\ 

.S. Replacement 

B 
I 

Fig. X-10 

1. The feet B (Fig.X-10) on machine 
sub-base A are aligned over rubber 
feet C and the machine is then 
pressed home one corner at a time. 
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Keyboard 

c 

Fig. X-11 

I 
I 

' I 

I 
I 

I 
I 

B~ 

A. Removal 

1. Remove keyboard plate by removing 
screw B (Fig.X-11) on the right 
rear side and screw C (Fig.X-11) on 
front left side of keyboard plate. 

Note: On some styles it will be 
necessary to remove screw at 
front right also. 

2. Move the rear portion of keyboard 
plate to the right, until the forked 
leg A (Fig. X-11) at the left rear 
can be raised in slot in shaft, 
raise the keyboard plate clear of 
keyboard. 

3. Remove non-add bail A (Fig.X-12) by 
removing screw on the left side, 
raising tie shaft and bail A 
straight up out of slots in side 
frames. 

4. Remove four screws on the keyboard 
top plate which extend into the 
left and right outer machine side 
frames. 

Fig. X-12 

5. Remove clip D (Fig.X-13) at front 
of the right side frame. 

6. Unhook spring A (Fig.X-13) from 
post B (Fig.X-13) on the right side 
frame. 

Fig. X-13 

7. Remove nut F (Fig.X-13) and lock 
washer G (Fig.X-13) from shaft. 
Then remove trip slide C (Fig.X-13) 
and arm E (Fig.X-13) from the 
machine. 
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8. Remove two screws which extend 
through side frames at the front of 
keyboard. 

c 
Fig. X-14 

9. On late style machines, remove 
spring A (Fig.X-14). 

10. Raise the keyboard to remove, being 
sure not to bend column indicator 
arm as keyboard is removed. 

B. Replacement 

1. Be sure to hold column indicator 
arm to the right to prevent bending. 

A 

Fig.X-15 
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2. As the keyboard is lowered into the 
machine, be sure stud in keyboard 
slide B (Fig.X-15) fits into hook 
portion of bail A and the stud in 
lever D is engaged in the cam slot 
of lever C. 

Fig. X-16 

3. Reverse steps 9 through 1 of key­
board removal to install keyboard. 

4. On early style machines, re-engage 
the stud in arm A (Fig.X-16) with 
the upper forked extension of bail 
B. 
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Keystem 

A. Removal 

1. Remove case and keyboard. 

2. Remove the keytop and restoring 
spring from the keystem to be re­
moved. 

Note: When removing any keytop 
compress the restoring spring 
downward and insert a spring 
hook in the scoring hole in 
the keystem. Usingthe spring 
hook as a fulcrum, insert 
the bit of the screw driver 
between the spring hook and 
the keytop, prying the key­
top off the keystem. 

Fig. X-17 

3. Remove clips A (Fig.X-17) and set 
screwsB (Fig. X-17) from lower front 
keyboard shaft assembly, then re­
move the shaft and parts which 
pivot on the shaft. 

Fig. X-18 

4A. On early style machines remove 
escapement pawl J (Fig.X-18) by 
removing two clips and spring E. 

Fig.X-19 

4B: On late style machines remove 
escapement arm B (Fig. X-19) by 
removing two clips C. 

C' 

( 
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Fig, X-20 

5. Remove two screws A (Fig.X-20) from 
keyboard bottom plate. 

A v 
I 

c 
Fig. X-21 

6. Remove the minus repeat interlock 
arm C (Fig.X-21) by removing the 
retaining clip A and spring B. 

Fig. X-22 
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7. Remove four screws A (Fig.X-22) 
from top plate which hold keyboard 
lock plates B (Fig.X-22). Then re­
move four lock plates B which retain 
top plate C. 

8. Raise the top keyboard plate C (Fig. 
X-22) being sure to remove escape­
ment hail from pivot points (front 
and rear), and keystems from the 
bottom plate. 

9. Remove the keystem to be replaced. 

B. Replacement 

1. Replace keystem removed. 

2. Start top keyboard plate into 
position being sure to insert 0 
first, then 1, 2, 3 followed by 4, 
5, 6 and then 7, 8 and 9. Follow 
this by working control keys into 
correct p,osi ti on. 

3. Reverse the procedure for removal 
steps 7 through 3. 

4. Install the restoring spring and 
keytop, being sure to hold spring 
compressed by inserting spring hook 
in hole of keystem. Insert a screw 
driver bit between spring and key­
board top plate, then press keytop 
into position. 

5 . Check to be sure all key stems, and 
keyboard parts are free and non­
b inding. 

6, Replace keyboard and check for 
correct operation. 

7. Replace case. 
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Intermediate Keyboard 

A 

~· 

Fig. X-23 

A. Removal 

1. Remove case and keyboard. 

2. Remove spring D (Fig .. X-23) if 
fitted (on early style machines). 

3. Pemove screws A, C and F. 

4. Remove clip antl roller from post E. 

5. Remove screwin column indicator arm 
and remove arm to prevent bending. 

6. Remove shaft Band the intermediate 
keyboard. 

B. Replacement 

1. Rerlace shaft Sand the intermediate 
keyboard being sure post Eis placed 
in the slot of front bearing plate. 

2. Replace screws A, C and F. 

3. Replace roller and clip on post E. 

4. Replace column indicator arm and re­
taining screw. 

5. Replace spring D (on early style 
machines). 

6. Replace keyboard then check adjust­
ment listed below before replacing 
case. 

C. Adjustment 

1. With the intermediate keyboard fully 
restored, the last column of stop 
pins shouldbe moved only far enough 
to have the leading corner reach 
maximum restoring movement from 
contact with the restoring plate. 
Turn eccentric A (Fig.X-24). 

Fig. X-24 

Note: The above adjustment should be 
completed by operating the 
machine by hand. Be sure inter­
mediate keyboard does not contact 
right side frame during a power 
machine operation. 

( 
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Paper Holder - J600 - J700 

Fig. X-25 

A. Removal 

L Remove springs A, F and G (Fig. X- 25) 
from the studs in the paper holder. 

2. Loosen shoulder nuts E and with the 
carriage in a raised position 
remove the paper holder rear­
wards. 

B. Replacement 

I. With carriage in a raised position 
insert paper holder over tie shaft 
and posts in their respective slots. 

2. Refit springs A, F and G to paper 
holder. 

C. Adjustment 

1. Turn the inside nuts D (recessed) 
to provide flush alignment of the 
right paper holder side frame with 
the right side frameof the carriage. 
Then tighten the shoulder nuts E to 
secure paper holder. 
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Ribbon Mechanism Right Side Frame 

A B 
c 

~ 
I 

E 

Fig. X-26 

A. Pemoval 

1. Remove case, ribbon, paper holder 
and platen twirler. 

2. Detach link 3 (Fig.X-26) from 
ribbon guide by removing clip C 
(Fig. X-26). 

3. Remove right ribbon guide A (Fig. 
X-26), retainedby clip D (Fig.X-26) 
from the platen shaft. 

4. Unhook the red ribbon restoring 
spring from the inside of the ribbon 
mP.chanism side frame. 

5. Unhook ribbon reverse detent spring 
from detent. 

6. Remove three screwsE (Fig.X-26) and 
lift the frame assembly from the 
machine. 
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B. Replacement 

1. Replace the ribbon mechanism right 
side frame assembly being sure 
ribbon feed pawl is correctly pos­
itioned. 

2. Install three screwsEbeing sure to 
install guide for drive clutch re­
lease. 

3. Hook ribbon reverse detent spring 
to stud in detent. 

4. Hook red ribbon restoring spring to 
stud in side frame assembly. 

5. Replace ribbon guide Aand retaining 
clip D. 

6. Replace link Bin ribbon guide A and 
replace retaining clip C. 

7. Replace ribbon, paper holder, and 
platen twirler. 

8. Check to be sure ribbon feeds and 
reverses properly. 

Ribbon Mechanism Left Side Frame 

A 

1 
~ 

\ 

B c D 

Fig. X-27 

A. Removal 

1. Remove ribbon and paper holder. 

2. Detach link B (Fig.X-27) from the 
ribbon guide by removing clip A 
(Fig.X-27). 

3. Remove left ribbon guide C (Fig.X-
27), retained by clip D from the 
platen shaft. 

4. Unhook the space pawl spring from 
the inside of the ribbon mechanism 
side frame. 

5. Unhook 5/6" space pawl spring from 
the inside of the ribbon mechanism 
side frame. 

6. Unhook spring and two clips retain­
ing ribbon tension bar and remove. 

7. Remove clip from 5/6n space detent 
driver assemblyand remove (on early 
style machines). 

8. Remove three screwsE (Fig.X-27) and 
lift the side frame assembly upward 
and rearward from machine. 

B. Replacement 

1. Replace left ribbon side frame ass­
embly being sure to position ribbon 
feed pawl properly to the rear and 
that restoring arm B (Fig.X-27) is 
in front of stud in carriage re­
s taring arm. 

2. ~eplace three screws E (Fig.X-27) 
being sure to have spring anchor on 
rear screw. 

3. Replace 5/6" space detent driver 
assembly and retaining clip (on 
early style machines). 

4. Hook 5/6" space pawl and single 
space pawl springs to the inside 
studs of the ribbon mechanism side 
frame. ( 
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5. Replace ribbon tension bar, two re­
taining clips and hook spring to 
stud in left side frame. 

6. Replace left ribbon guide C (Fig.X-
27) and retaining clip D. 

7. Attach link B to ribbon guide by 
installing clip A. 

8. Replace ribbon and paper holder. 

5/6" Space Detent (Early Style Machines) 

A. Removal 

1. Manually cycle the machine until 
the carriage and ribbon shift mech­
anism are fully indexed. 

2. Remove clips A and D (Fig.X-27) and 
remove left ribbon guide C. 

3. Remove spring from 5/6'l space detent 
A (Fig.X-28). 

4. Remove clip from 5/6" space detent 
A (Fig.X-28) and remove. 

Fig. X-28 
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B. · Replacement 

1. Replace 5/6" space detent A (Fig.X-
28) and clip. 

2. Replace spring on detent A. 

3. Replace left ribbon guide C (Fig.X-
27) and clips A and D (Fig.X-27). 

4. Manually cycle machine to home 
position. 

Note: Refer to Series J Instruction 
Rook, Fig. II-33 for adjustments. 

5/6" Space Pawl Link (All Styles) 

Fig. X-'29 

A. Removal 

1. Remove paper holder, motor and left 
ribbon mechanism side frame. 

2. Remove hexagon screw G, unhook 
springs B and H, remove clip and 
washer F. 

3. Index 9's - to keep type bar res­
toring bail C from restoring toward 
normal - and advance the machine to 
about. the two or three key limit 
position. With the rearward end of 
space link A loweredas far as poss­
ible, tilt its upper edge outward 
and uncouple it from stud D. 
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4. Advance the machine to half cycle 
position and with actuating arm E 
held all the way down, uncouple 
link A from arm and remove to the 
rear. 

B. Replacement 

1. Reverse the procedure for space 
1 ink removal. 

Red Ribbon Shaft Assembly 

A. Removal 

1. Remove clips which retain links D 
(Fig.X-30) to ribbon guides and 
detach the links. 

2. Unhook restoring spring B from the 
right ribbon mechanism side frame. 

3. Remove the clip which retains collar 
C in position. 

0 

4. Cycle machine on a symbol printing 
operation to provide passing clear­
ance of the red ribbon shaft assem­
bly. 

5. Move the red ribbon shaft assembly 
to the right until the milled 
grooves in the shaft are aligned 
with the accumulator side frames, 
then lift the shaft assembly upward 
to remove. 

Note: It may be necessary to raise 
stt1d in shaft assembly plate to 
clear s.crew in accumulator right 
side frame, to obtain sufficient 
movement to the right for removal 
of shaft assembly. 

0 

Fig. X-30 

B. Replacement 

1. Replace the red ribbon shaft assem­
bly being careful to keep links D 
for ribbon guides A to the rear and 
upward. Also be sure ribbon power 
arm I (Fig.II-41) is in the slot in 
shaft assembly and stud is in the 
slot of selector bail. 

2. Insert links in ribbon guides A and 
install clips. 

3. Move shaft assembly to the left, 
position collar C and install clip. 

4. Hook restoring spring B to stud in 
shaft assembly. 

5. Complete machine cycle to home 
position. 

Carriage 

A 

L~ 
B 

Fig. X-31 ( 
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A. Removal 

1. Remove paper holder (Fig.X-25) and 
ribbon mechanism side frames (Fig. 
X-26) and Fig. X-27). 

2. Remove link A (Fig.X-31) from the 
platen space pawl arid remove the 
space pawl. 

3. Remove hexagon shoulder screw B 
from the 5/6' space control link. 

4. Unhook carriage restoring spring 
inside left carriage side frame, 
being careful of spring anchor. 

Fig.X-32 

5. Remove screws B (Fig.X-32) and 
pivot.assemblies A from right and 
left sides of the carriage. 

6. Remove the carriage upward and 
~earward from the machine. 

B. Replacement 

1. Reverse the procedure for removal 
of the carriage. 
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Left Side Frame 

A. Removal 

1. Remove case, base, keyboard, ribbon, 
paper holder and left ribbon mech­
anism side frame. 

Note: If the carriage and accumulator 
are to be removed, the right 
ribbon mechanism side frame 
will also require removal. 

2. Remove the regular (1/ 6 ") space 
pawl and the carriage restoring 
arm. 

Fig.X-33 

3. Remove driver A (Fig.X-33) from 
the machine right side frame. 

4. Remove screw B from the machine 
right side frame. 

Note: The intermediate keyboard may 
he removed with the left machine 
side frame as a unit. 
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A 

0 ~ 

' i ,,. 
' .... ' / ,,. --- t -, 

D 

Fig. X-34 

5. Remove screws A, B, and C (Fig. 
X-34) from the tie shafts. 

6. Remove column indicator arm to pre­
vent bending. 

7. Remove screws D which retain the 
left machine side frame to the sub­
base. 

8. Raise the side frame far enough to 
clear the projections in the bottom 
edge of the side frame from the 
slots in the sub-base. 

9. Hold the intermediate keyboard re­
storing lever and the red ribbon 
shifting lever clear of the cams in 
the camshaft assembly, and remove 
the left side frame. 

N~te: Rotate camshaft to obtain passing 
clearance between the levers and 
the cams. 

B. Replacement 

1. Raise the camshaft to align with 
bearing in left side frame and start 
side into position. 

2. Move keyboard restoring lever and 
the red ribbon shifting lever to 
clear cams. 

Note: Rotate camshaft to obtain passing 

clearance between the levers and 
the cams. 

3. Be sure ribbon feed pawl is to the 
rear of red ribbon shifting lever. 

4. Position intermediate keyboardguide 
rail, being sure eccentric collar 
is in correct slot. 

5. Position left side frame in slots 
of sub-base and install the three 

C screws D. 

6. Install screws A,B and C in the tie 
shafts. 

7. Replace driver screw and driver to 
the right side frame and hook 
springs to studs, 

8. Replace the regular (1/6") space 
pawl and the carriage restoring arm. 

9. Replace left ribbon mechanism side 
frame, ribbon, paper holder, key­
board, base and case. 

C. Adjustment 

1. Check test and adjustments, Section 
II Pages 18- 20, and 29-30. 

Acctnnulator Section 

A. Removal 

1. Remove the case, base, keyboard, 
Paper holder, motor, ribbon mechan­
ism side frames, carriage and left 
side frame. 

Fig. X-35 

( 
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2. Remove restoring plate A (Fig.X-35). 

Fig. X-36 

3. Remove aligner assembly restoring 
spring B (Fig.X-36). 

4. Remove clip C from aligner arm and 
remove. 

- -- - fl 
A~-- ---......._/ 

Fig. X-37 

5. Remove four screws A (Fig. X-37) 
holding.the accumulator section to 
the sub-base. 

Fig. X-38 
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6. Unhook spring B (Fig.X-38) from 
carry reset latch. 

7. Remove the complete accumulator 
section from the machine by tilting 
the front of the section upward and 
moving the section forward to clear 
the camshaft section. 

Note: Rotate .the camshaft assembly 
to provide free removal of the 
carry reset assembly past the 
cams of the camshaft assembly. 

B. Replacement 

1. Rotate the camshaft assembly until 
the high points of the carry reset 
cams are pointed forward. 

2. \Viththe accumulator pinion assembly 
in add (lower) position and the 
front of the accumulator section 
tilted upward, insert the carry 
reset bail under the camshaft 
assembly and work the accumulator 
section into position. 

Fig. X-39 

3. Insert stud in cipher block control I 
arm A (Fig.X-39) in slot in cipher 
h lock lever B. 

Fig. X-40 
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4. Insert accumulator pinion shaft 
into slot in accumulator control 
arm A (Fig.X-40). 

Fig. X-41 

5. Insert stud in carry bail 3 (Fig. 
X-41) into the slot of automatic 
"one• control flag .A. 

Fig. X-42 

6. Insert stud in total stop comb 
slide A (Fig.X-42) into slot of 
connecting lever to actuate comb. 

7. Replace four screws A (Fig.X-37) 
holding accumulator section to sub­
base. 

R. P.eplace aligner armA <Firr. X-36) and 
clip c. 

9. Replace aligner assembly restoring 
spring B (Fig.X-36). 

10. Replace restoring plate A {Fig.X-35) 

11. Replace left side frame, carriage, 
ribbon mechanism side frames, motor, 
paper holder, keyboard, base and 
case. 

Cipher Block Restoring Pawl Torsion 
Spring 

A. Removal 

1. Remove case. 

2. Advance all type bars to 9 position. 

3. Invert machine and remove the base 
and sub-base. 

Note: Type bars should always be at 9 
position anytime the sub-base is 
removed from the assembled machine 
to reduce torquing of the machine -
by the type bar restoring spring. 

Fig. X-43 

4. Unhook spring C (Fig.X-43) and re­
move latch D to provide accessib­
ility to restoring pawls Band 
springs A. On lat.e style machines 
with the new cipher block mechanism 
latch D does not need removing. 

5. Unhook actuating springs, right and 
left, from the cipher block mechan­
ism. 

( 
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6. Remove the retarnrng clip from the 
right end of the shaft through re­
storing pawls B. 

7. Remove restoring pawlsB and torsion 
springs A by moving the supporting 
shaft to the left. 

Note: A follow-up shaft madeby bending 
approximately 3/4" of the blunt 
end of spring hook KIT 145A at 
right angle will permit removal 
of an individual spring as far 
over as four columns. Replacement 
of a spring in a column to the 
left of column four will require 
removal of the intervening re­
storing pawls and springs. 

B. Replacement 

l. Replace restoring pawls 3 
torsion springs A by moving 
supporting shaft to the right. 

and 
the 

2. Replace the retaining clip on the 
right end of the shaft through 
restoring pawls B. 

3. Hook actuating springs, right and 
1 eft, to the cipherblock mechanism. 

4. Replace latch D and hook spring C. 

5. Replace sub-base and base. 

6. Restore all type bars to home 
position. 

7. Replace case. 

Type Bars 

Removal procedure of the type bars will 
be dependant on the construction of the 
restoring frame assembly fitted to the 
machine. In machines fitted with the 
restoring bar B (Fig.X-49) removal of the 
type bars may be achieved without removal 
of the accumulator. 
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In machines with the restoring bar B 
(Fig.X-51) removal of the accumulator is 
required. 

The procedures are as follows: 

A. Removal (without removing accumulator) 

1. Remove case, base, keyboard and 
intermediate keyboard. 

2. Remove non-add bail A (Fig.X-12). 

3. Remove stop pin restoring plate A 
(Fig.X-35) 

Fig. X-44 

4. Loosen nuts R (Fig.X-44) and remove 
column indicator plate A. 

Fig. X-45 

5. Loosen the aligning blade assembly 
~crewA(Fig.X-45) and remove align­
ing blade B. 
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Fig. X-46 

6. Remove red ribbon bail F (Fig.X-46) 

7. Index a subtract operation and cycle 
the machine until the pinions are 
meshed. 

Fig. X-47 

8. Remove symbol bail B (Fig.X-47) and 
shaft A. 

9. Remove clin E (Fig.X-46) and raise 
ribbon shift bail assembly D out of 
the slots in the accumulator side 
frames. 

10. Unhook type bar springs A (Fig. X-'48) 
and springs A (Fig.X-49) from type 
restoring bar B (Fig. X-49). Remove. 
the springs A and shaft B (Fig.X-48) 
as a unit. 

11. Remove cushion pin assembly. 

12. Remove the two front screws that 
retain the accumulator to sub-base 
and loosen the two rear screws. 

Fig. X-49 

13. Spreadthe restoring frame assembly 
C (Fig.X-49) and remove type bar 
restoring blade B. 

14. Spread the accumulator section side 
frames and remove upper type b11r 
guide comb. 

Fig. X-48 Fig. X-50 
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15. Loosen screw B (Fig.X-50) and re­
move screw post D and comb brace E 
then removethe lower type bar guide 
comb C through the left side frame. 

16. Remove the type bars carefully, one 
at a time, working from right to 
left. 

Note: Removal of type bars from early 
style machines will require some 
variation in removal of individ­
ual parts preparatory to removal 
of the bars. However, the same 
basic procedure is used. In the 
earlier construction it will be 
found easier to remove the type 
bars in columns one and two prior 
to removal of the symbol bar. 

B. Replacement 

1. Replace type bars from the right to 
the left, being careful that each 
bar is in its proper position. 

2. Insert lower type bar guide comb C 
(Fig.X-50) into type bars and align 
in slots. Then insert comb into 
accumulator side frames. Install 
guide comb brace E (Fig. X-50) and 
screws B and D. 

3. Insert type bar guide comb in upper 
type bars slots, Spread the accum­
ulator side frames and install 
guide comb. 

4. Install type bar restoring blade B 
(Fig.X-49) by spreading restoring 
frame assembly. 

· 5. Install the two front screws that 
retain the accumulator to the sub­
base and tighten the two rtJar screws. 

6. Replace cushion pin assembly. 

7. Install type bar springs A (Fig.X-48) 
and shaft B. Then hook up type bar 
springs and restoring shaft spring 
A (Fig. X-49). 
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8. Lower ribbon shift bail assembly D 
(Fig.X-46) into slots of the accum­
ulator side frames and install clip 
E. 

9. Install symbol bail B (Fig.X-47) and 
shaft A. 

10; Install red ribbon bailF (Fig.X-46). 

11. Install aligning blade B (Fig.X-45) 
and tighten aligning blade assembly. 

12. Replace column indicator plate A 
(Fig.X-44) and tighten nuts B. 

13. Replace stop pin restoring plate A 
(Fig.X-35). 

14. Replace non-add bail A (Fig.X-12). 

15. Replace intermediate keyboard, key­
board base and case. 

A. Removal (For machines with restoring 
bar B (Fig.X-51). 

1. Remove the case, base, keyboard, 
paper holder, motor, ribbon mechan­
ism side frames, carriage, left 
side frame and accumulator section 
from the machine. 

E 

A'I 
/ 

/ 8 

Fig. X-51 

FOR FORM 3705 
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2. Remove clips D, arms C and E and re­
move blade B (Fig.X-51). 

At this stage the type bars can be 
removed following procedures 10 -
16 omitting 13 as already outlined, 
or the accumulator side frame can 
be removed as follows: 

Fig.· X-52 

3. Unhook the carry rack ston springs 
and remove the spring anchor shaft 
with the springs. 

4. flemove carry rack stop limit shaft 
I, (Fig. X-52). 

5. Remove nuts A, D, L and II, (Fig. 
X-52). 

6. Unhook springK from the accumulator 
section side frame and the springs 
from post B (Fig.X-52). Remove 
spring F (Fig.X-52). 

7. Unhook the type bar restoring 
springs and the spring from the type 
bar restoring bar. Remove the 
springs and their anchor shaft to­
gether. 

8. Remove indicator plate C (Fig.X-52) 
aligning blade arm E and clip G 
(Fig.X-52). 

9. Remove the left accumulator side 
frame. 

10. Release three type bar guide bars 
from the right accumulator side 
frame and remove type bars as a 
unit from the right side frame. 

B. Replacement 

Reverse the procedure for removal of 
the type bars. 

Motor 

Fig. X-53 

A. Removal (Early Style) 

1. Remove case, base and paper holder. 

2 Unhook spring on the brake arm. 

3. Remove the front two screws B (Fig. 
X-53) from the motor, then loosen 
the rear two screws A (Fig.X-53) 
and slide motor rearward from the 
machine. 

B. Replacement 

1. Reverse the procedure for motor 
removal. 
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C. Adjustment 

1. Position the motor on the sub-base 
so that the play between the p_inion 
F and the teeth of safety clutch 
should be .002n to .003n and the 
motor plate parallel with the 
machine sub-base. Tighten motor 
screws A and 0, Fig.X-53. 

2. Motor aligning brace E (Fig.X-53), 
if it has not been disturbed, will 
provide the correct position for 
the adjustment. If not adjust as 
outlined in the Power Section of 
the Instruction Book. 

A. Removal (Late Sty le J (F) Motor) 

B 

c 
Fig. X-54 

1. Remove case, base and paper holder 
(on late style machines the paper 
holder does not need removing). 

2. Unhook spring on the brake arm. 

3. Remove two large screws A and screw 
B (Fig.X-54). Then remove the motor 
from the machine. 

B. Replacement 

1. Reverse the procedure for motor 
removal. 

PRINTED IN U.S. AMERICA MAY 1965 

C. Adjustment 

1. Position the motor on the sub-base 
so that the play between the pinion 
C (Fig. X-54) and the teeth of the 
safety clutch should be . 002" to 
. 003" by moving the stud on the 
motor casting against the sub-base 
and pivotting the motor to require 
the correct adjustment. Tighten 
screws A to secure motor and screw 
B to secure the resistor and con­
denser bracket. 

Camshaft Assembly 

D C 

Fig. X-55 

A. Removal 

1. Remove the accumulator section. 
2. Remove safety clutch gear A. 
3 . Remove nuts B. 
4. Remove drive gear C and drive 

pawl cam D. 
5. Remove the camshaft assembly left 

ward from the side frame. 
(a) Remove cipher block drive arm E 

simultaneously with the.camshaft. 

B. Replacement 
1. Reverse the procedure for removal 

of the camshaft assembly. 

FOR FORM 3705 
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Sec. V Burroughs - Series J Instruction Book 001 

RELIABILITY IMPROVEMENT NOTICE 

I 
- . ~ 

CONDITION: Complementary totals. 

CAUSE: 1. Automatic one bail.N (Plate 21, Parts Catalog) not shifting 
from subtract position to add position when adding a larger debit amount 
to a smaller credit amount, or when listing positive ani.btmts after a 
credit total operation. The total will print as a complementary amount, 

· under one cent, with a credit total symbol. 

2. Minus balance lever P (Plate 13) binding on'pivot shaft and 
spreading where connected with automatic orie bail. 

3. Automatic one bail N (Plate 21) binding or twisted and not 
furnishing sufficient throw of minuS' balance lever P ·(Plate' 13). 

4. Another possible cause of a complementary total when. sub­
tracting a smaller credit amount from a debit amount is failure of the 
subtract linkage H (Plate 13) to' restore to :normal after a subtract i 

operation. 

CORRECTION: 1. Install improved automatic one bail detent C (Plate 21) 
with differently designed hub that el:ijlinates inter~erence with s~aft J 
{Plate 23). ·f · · · .. 

2. Replace defective minus balance lever P (Plate 13). 

3. Replace defective automatic one bail N (Plate 21). 

4. Adjustment of plate D (Plate 12) sJ:;l.ould be bac]:ce,d off 
slightly to assure that the subtract hook does not limit on meshing 
stud in AB (Plate 13). Failure in this area niay .be r.ec.ognized by ·!i. 
minus total or a minus subtotal symbol being printed .with a comple.­
mentary amount. However, if a plus total or subtotal 'symbol is printed 
with a complementary amount, this indicates. the m.inus hook .did not re­
store to home pos,ition. Check cr.adle hook .AG (Plate ];3) for free and 
springs K and M for good condition. Also check eccentrics D and K, Sec. 
II, Series J Instruction Book, Page 48, for being adjusted correctly. 

INS'l'ALLATION TIME: Approx.imate.ly 4 hours. 

INCORPORATION DATE: May 23; 1962, with Serial No. :Jl89316D (Deluxe). 
June 12, 1962, with Serial.No. Jl92704D (Thriftltne) for Correction No, 1. 

l'rlnh:d In IJ. s. America Revised l0-6-6!1 For F'orm 3700 

I 



001 Burroughs . .;. Series .J Instruction Book . Sec.· V 

. ,'· 

: · Tes~t.s. an~: .~djli:st-.ments, · 

1. 
.. i. 

There should be a minimum' of play btit 'fio' bihd in detent C (Plate 21) 
when the roller of detent is in either pocket of carry bail N, and 
rack stop latch W limiting on guide comb AE (Plate 18). 

To adjust, rotate eccentric B (Plate 21). 

CAUTION: Interniediate rack stop X (Plate 21) must be reset and first 
rack bar stop latch W (Plate 21) held in position when making the 
above adjustment. 

2. To insure an automatic one when the nature of the accumulated amount 
changes there should be .002 to .010 lift of rack bar stop latch W 
over intermediate rack stop X with roller of detent C positioned on 
high point of cam surf ace on carry bail N. 

To adjust, bend lip of rack bar stop lat.ch W as required. 

PAR'rs REQUIRED: 

P~CKAGE NO. 
16250565 

Part No. 
2JT26-3 
2JD52-4 
1JT2$-2 

Includes all parts shown below for one 
machine. Available until 11-1-65!. 

Description 
Auto One Bail Detent 
Minus Balance Lever 
Carry Bail 

' ' 

THIS INFORMATION. CANCELS R.I.N. 001 DATED 9-13-63. 

II 

Pkg •. Price 
$6.75 

Price Each 
$1.75 

2.20 
3.50 

CONDITION: Intermediate keyboard not restoring Series J200 or J400. 

CAUSE: Longer universal JD78-l, whiCh is copper plated, was introduced 
with the incorporation of· restoring· arm 1JD43-4 since it 'Was found that 
the restoring movement was excessive due to heavier construction. It 
has since been found that a build-up of tolerances in the restoring link­
age affects the linkage sufficiently that eccentric E (Plate 14) cannot 
always overcome this condition by itself. · 

CORREC'l'ION: Shorter. universal JD78 (cadmium plated) is again available 
when the build-up of tolerances is such that sufficient restoring move­
ment for intermediate keyboard cannot be secured from eccentric alone. 
Machines beginning with Serial Number J207505 (J200) and J210258 (J400) 
may contain either uhiversal JD78; or JD78-l depending on tolerance. 

PAHTS REQUIRED: 
Part No. 
JD78 
JD78-l 

Descriptfon 
Short Universal 
Long Universal 

Price Each 
~i • 78 

.78 

c 

c 

c 
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Sec.. XI Burroughs - Series J Instruction Book . 002 

RELIABILITY IMPROVEMENT NOTICE 
' 

I 

CONDITION: 
1. Repeat cycle. 
2. Hesitation during repeat operation. 
3. Loe king in partial cycle. 

CAUSE: 
1. Excessive side play of latch AL (Plate 12) Series J Parts Cata­

log, causing it to lose its hold on slide A resulting in a repeat cycle. 
2. Slow actio,n of clutch dog stop Q would allow it to contact clutch 

dog on repeat operation resulting in a hesitation action. 
3. When a listing key is depressed prior to completion of machine 

cycle, eccentric B could contact clutch dog stop Q to index. the power 
and release the clutch dog momentarily causing partial machine cycle. 

. CP~RECTION.: . . ' . 
l. Install gui~e 20 #102 between eccentric AX arid head of' ,screw AY 

in slide A to remove excessive side play of latch AL:anq assure posi­
tive latching of slide A. Position guide so that its upper edge aligns 
with step of motor trip slide A. Hexagon portion of eccentric AX should Q be reversed to lay against slide A. 

0 

·. Replace BB with new trip driver. arm 10290773 which has a spring 
stud added· tb permit a quicker and more positive latching movement of 
latch AL. 

2. Install spring 3688 betw.een spring stud in driver trip arm BB 
and spring stud in latch AL. 

This provides more driving power for driver. BB to drive latch AL 
below step of slide A to provide early rearward travel. 

Remove spring 72806, part J. (Plate 12), from clutch d~g stop Q 
and install ,in place of spring ,BD on trip slide A to assure earlier 

'movement of clutch dog stop Q, preventing Q contacting clutch dog on re-
peat operation. · 

3. Replace clutch dog stop Q with new clutch dog stop 10290799 with 
permanent limit projection to limit on hub in side frame and· provide 
clearance between eccentriC B and lip of clutch dog stop Q when interlock 
slide 1 {Plate 8-3) Series J Parts Catalog is blocked by a depressed 
listing key. 

Spring 72828 BD (Plate 12) removed from motor trip slide A should 
be installed on clutch dog stop Q 'in place of spring 72806 J (Plate 12). 

Printed In u. s. America Revised 1..:.4-6.5 For Form 3700 
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002-2 Burroughs - Series J Instruction Book Sec. XI 

Installation of this improved construction will alleviate complementary 
~mounts resulting from a quick depression of the total key following a 
subtract operation with a positive amount on wheels. 

Tests and Adjustments 

1. With trip slide A in maximum overthrow position, there should be .012 
to .020 clearance between bottom of square stud in driver BB and the 
top edge of arm AP to assure indexed functions restoring before key 
for next operation is indexed. 
To adjust, rotate eccentric AX in front end of slide A. 

2. There should be no side play in latch AL so it will not be released 
by impact of trip slide A when slide restores from overthrow position. 
To adjust, bend guide 20 #102. 

3. J400 only. With drive tripped, there should be .030 to .050 clearance 
between lip of clutch dog stop Q and clutch dog (shown on part AH) to 
prevent clutch disengagement on repeat operations and to assure mach­
ine stopping when escapement bail Z (Plate 8-3) is indexed. 
To adjust, turn eccentric B. 

4. J200 only. With machine normal there should be a minunum clearance c· I 

between eccentric B and stop Q to insure disengagement of clutch dog 
at the end of machine cycle and to prevent clutch disengagement on 
repeat operations. 
To adjust, turn eccentric B. 

INSTALLATION Til1E: Approximately 1 hour. 

INCORPORATION DATE: March 5, 1964, with machine number J221587D (J400) 
and machine number J225879D (Thriftline). 

J400 before J221587D use Consistency of Parts #1. 
J200 between Jll6246D and J225879D use Consistency of Parts #1. 
J200 between J99944D and J116246D use Consistency of Parts #1 and 2. 
J200 between J96669D and J99944D use Consistency of Parts #1, 2, and 3. 
J200 between J73287D and J96669D use Consistency of Parts #1, 2, 3, and 4. 
J200 between J56297D and· J73287D use Consistency of Parts #1,2,3,4, a~d 5. 

PARTS REQUIRED: 

PACKAGE NO. 
16250912 

Consistency #1 

Part No. 
10290773 

Parts for Consistency #1 may be ordered 
until January 1, 1966. 

. Description 
Drive Trip Driver Arm 

Pkg. Price 
$4.50 

Price 
$1.40 
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Sec. XI 

Part No. 

20 #102 
X57-7 

3688 
3486 1/2 
10290799 
72828 

Consistency #2 

JI\15-2 
780 (2 carbon) 

Consistency #3 

1JD17-3 
JX82 

Consistency #4 

1JD16-3 

Consistency #5 

JD165 
1JD118-2 
JD139 
Lr6 
988 

Burroughs - Series J Instruction Book 

Description 

Guide 
Eccentric for slide A (Plate 12) replacing 

JD139AX (Plate 12) 
Spring between BB and AL 
Spring between BB and stud in sideframe 
Clutch Dog Stop 
Spring for clutch dog stop Q (Spring Joint) 

replacing 79824 R (Plate 12) 

Arm AO -with hole for spring 
Spring for JK15-2 

Trip slide AL (Plate 12) with stud 
Spring anchor under scre-w AK for spring 3486! 

Trip slide A 

Spring post for indexing plate D at E 
Subtract indexing plate D 
Eccentric for slide A at B 
Nut for eccentric JD139 
Spring for s-witch timer P 

II 

CONDITION: Paper bulging during single spacing, Series J400. 

002-3 

Price 

$ .08 
.42 

.24 

.27 
2.30 

.23 

.08 

.29 

1.50 
.28 

4.00 

.50 

.61 

.60 

.05 

.25 

CAUSE: Paper butting into the paper guide plate G (Plate 2-1, Symbol I 
List) and causing it to bulge -when spacing after paper tearoff .operation. !~) 

CORRECTION: A buttonhead rivet has been added to the paper guide plate .. · :;~ 
to guide the paper upward. New guide plates have been incorporated in 
J400 machines beginning with Serial No. J208172D. 

PARTS REQUIRED: 

Part Number 
10299618 

Description 
Paper guide plate 

THIS INFORMATION CANCEL:;/ R. I. N. 002 DATED 10-15-63. 
Printed in U.S. Americ~ Revis~d 1-4-65 

Price 
$2.45 

For Form 3700 
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Sec. XI Burroughs - Series J Instruction Book 0003 

CONDITION: Availability of a pilot screw to facilitate the removal and 
replacement of the plastic base on Series J machines above serial num­
ber JlOOlF. 

PROCEDURE: 

1. 

a. 
b. 

2. 

a. 

b. 
c. 

Removal 

Remove case. 
Turn the machine over on its key­
board, insert four pilot screws A 
through the rubber feet in base B 
and screw into the flanged studs 
of the machine sub-base C. Turn 
the machine to upright position 
resting on the pilot screws_. 
Apply downward pressure on base B 
until the four projections on sub­
base C are loose from the base. 

CAUTION: The points of the pilot 
screws may mar -soft desk tops, 
therefore any working surface sub..:. 
ject to damage should be protected 

Replacement: 

Turn the machine over to set on its keyboard, install four 
lightly lubricated pilot screws A into the flanged studs of 
machine sub-base C. Align holes in four rubber feet of base 
B with pilot screws A. Press base down until base is in place. 
Remove four pilot screws A. 
Replace case. 

PARTS REQUIRED: 

Description Part No. 
16227670 Pilot Screw (4 req'd) 

Printed In U. S. America 4-5-6 5 

Price Each 
$ .10 

For Form 3700 
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' (~. '.Burroughs ~ ELIABILITY 
SYSTEM SERIES No. Series J 0004 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 

May~ 1965 Before J201270F . Mult:!:E_qin_g_ Kexboard 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 

1 hour 6-17-65 
TITLE 

Improved Multiplying Keystems 

CONDITION: Unable to depress multiplying keys on Series J700 machines. 

CAUSE: Keystems coming out of the slots in the multiplying keyboard bottom 

plate due to wear or incorrect positioning of felt limit pad 1230 1016. 

CORRECTION: 1. The multiplying keystems have been lengthened .040 11 • 

No change in part numbers. 

NOTE: It is not considered necessary to replace keystems in 

field machines. 

2. Replace felt limit pad which is self adhesive. The 

No. 7 keystem with a shorter indexing limit has the least hold on the 

felt pad, therefore a small additional piece of the limit pad should 

be cut out and fitted onto the keyboard top plate to give larger contact. 

INCORPORATION: The longer keystems have been incorporated in machines 

above Serial Noo J201270F. 

PARTS REQUIRED: 

Part Number Description Price 

I . 

1230 1016 Felt Limit Pad $ .10 

0 
PRINTED IN U.S. AMERICA FOR FORM 
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Burroughs ~ELIABILITY 

SYSTEM SERIES Noe Series J 0005 
B MPROVEMENT 

STYLE/MODEL PAGE 

FIELD ENGINEERING J5oo, J6oo, J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 

October 1, 1964 Before Jl 77080F Right Side Frame 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 

1/2 Hour 6-18-65 
TITLE 

Improved Drive Trip Mechanism 

CONDITION: Drive fails to trip on operation control key depression, 

Series J500, J6oo, and J700 machines. 

CAUSE: Spring AV, Plate 16, Series J Parts Catalog, Form 2905, not 

strong enough to permit driver AW to unlatch drive trip latch AK from 

motor trip slide B. 

CORRECTION: Replace spring 81803 (AV, Plate 16), with spring 705811. 

INCORPORATION: The new spring has been incorporated in machines above 

serial no. Jl77080F. 

PARTS R.ERUIRED: 

Part Number De script ion Price 

705811 Spring $ .31 

. I 

PRINTED IN U.S. AMERICA FoR FoRM 3700 Sec •. XI 
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Burroughs ~ELIABILITY 
SYSTEM SERIES Noo J 3705-001 

~ MPROVEMENT 
STYLE/MODEL J500, PAGE 

FIELD ENGINEERING J600_,_ J700 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 

October 1' 196~ Be£ ore J217862F Carriage 
STD. INSTALL. TIME INSTALLATION PACKAGE NO: AND PKG. PR!CE DATE 

AJ2.12.rox. 1/4 hr. 12-17-65 
TITLE 

Improved Platen Twirler 

CONDITION: Platen twirler loose on platen shaft. 

CAUSE: Over stressing 0£ retaining spring X, Plate 1, Series 
J Parts Catalog, Form 2905, due to short length required to 
£it in slot 0£ platen twirler. 

CORRECTION: Install improved twirler containing longer hub 
than t~irler Y, Plate 1, which permits use 0£ longer spring 
X81-7 thereby reducing stress and insuring longer life 0£ 
spring. 

PART REQUIRED: 

Number 
1231 1684 

Description 
Twirler assembly 
.includes spring 
X81-7 

Qty. 
1 

Unit 
List Pr.ice 

$1.35 

NOTE: This improved twirler utilizes the same spring used 
in the Series J400 twirler (AN, Plate 2, Series J 
Parts Catalog, Form 2900, dated 9-20-65). 

PRINTED iN U.S. AMERiCA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec. XI . . 



L) Burroughs ~ELIABILITY 
SYSTEM SERIES 

No. 3705-002 J 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

INC OR PORA TION DA TE UNITS AFFECTED UNIT DESCRIPTION 

Oct. 25, 1965 Be£ ore J226651F Multiplying Keyboard 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 

Approx. 1 hr. 3-15-66 
TITLE 

Multiplying Keys Fail to Trip Drive 
-;::-

CONDITION: Failure to trip drive when using multiplying 
keys 6 thru 9. 

CAUSE: Simultaneous depression 0£ multiplying keys causes 
a hold up 0£ the indexing slides in the multiplying keyboard. 

CORRECTION: 

1. On machines be£ore serial number J179779F install bell­
crank assembly 1230 1313, (AG, Plate 24, Series J Parts 
Catalog, Form 2905) (no change in part number), with 
re-dimensioned and hardened stud and roller. 

2. On machines be£ore serial number J195287F replace cam 
1230 1362 (AK, Plate 36) with modi£ied cam 1231 0736. 

3. On machines be£ore serial number J226651F replace spring 
(AT, Plate 16), with 81826 spring. 

PARTS REQUIRED : 

Number 

1230 1313 
1231 0736 
81826 

PRINTED IN U.S. AMERICA 

Description 

Bellcrank assembly 
Restoring cam 
Spring 

1 
1 
1 

FOR F.E. TECHNICAL MANUAL FORM 

Unit 
List Price 

$4.00 
.so 
.21 

3705 Sec. XI 
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Burroughs ~ELIABILITY 
SYSTEM SERIES Noa 

J 3705-003 

~ MPROVEMENT 
STYLE/MODEL J 500, PAGE 

FIELD ENGINEERING J600J.. J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 

Dec. 22_1_ 1965 Before J236102F Keyboard 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 

Approx. 1/2 hr. 3-15-66 
TITLE 

Machines Throwing Nines After Total Operation 

CONDITION: Machines throwing nines on a list operation 

following a total opera ti on. 

CAUSE: Escapement arm {K, Plate 10, Series J Parts Catalog, 

Form 2905), sticking due to glue soaking through felt pad. 

The felt pad is located under the keyboard bottom plate, 

0 and over the formed portion of the escapement arm. 

CORRECTION: Remove felt pad. 

I 

(-

\_) 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec. XI 
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Burroughs ~ ELIABILITY 
SYSTEM SERIES Noe J 3705-004 

~ MPROVEMENT 
STYLE/MODEL J500, PAGE 

FIELD ENGINEERING J600..2.. J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 

Jan. 25, 1966 Before J242287F1 Power 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 

Approx. 1/2 hr. 3-15-66 
TITLE 

Machine Fails To Operate 

CONDITION: Machine fails to operat~. 

CAUSE: Switch points (G, Plate 37, Series J Parts Catalog, 
Form 2905) loose, not making contact. 

CORRECTION: Install lockwasher on nuts holding switch points. 

WARNING: Before switch cover (M, Plate 37) is 
removed for any reason, hold or strap 
down safety arm (B, Plate 37) to prevent 
tension of spring (A, Plate 37) stretching 
switch spring (K, Plate 37). 

NOTE: Machines before serial number J224200F 
To eliminate interference between switch cover (M, 
Plate 37) and end of arm of upper switch po.int 
bracket (H, Plate 37) slightly open right end plate 
of switch cover as viewed from rear of machine. 

PART REQUIRED : 

Number 

X275-23 

PRINTED IN U.S. AMERICA 

Description 

Lockwasher 2 

Unit 
List Price 

$ .OS 

FoR F.E. TECHNICAL MANUAL FoRM 3705 Sec· XI 
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Burroughs ~ELIABILITY 
SYSTEM SERIES 

No. 3705-005 · J 
-'-'-. 

STYLE/MODEL PAGE 

FIELD ENGINEERING ~ MPROVEMENT J600, J700 1 OF 2 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

_ . 
. ...::. 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 

Oct. l__,_ 1965 Be£ore J217862F Carri~e 
STD. INSTA.LL. TIME INSTALLATION PACKAGE NO. AND· PKG. PRICE DATE 

AJ2E.rox. 1/4 hr 3-15-66 
TITLE 

Carriage Spacing 

CONDITION: Incorrect 5/6tt spacing. 

CAUSE: Overthrow 0£ the platen due to inertia £ram heavy 
twirler (Y, Plate 1, Series J Parts Catalog, Form 2905) 
and/or too early release 0£ segment A 0£ Fig. II-31, 
Series J Instruction Book. 

CORRECTION: Install new twirler 1231 1684 which is lighter 
in weight and may be recognized by the omission 0£ the ribs 
within the body 0£ the twirler. 

NOTE: Twirler 1JC20-7 should not be used on these 
machines. 

Tests and Adjustments: 

1. To assure £ull 5/6" spacing on machines after serial 
number J202620F, depress the total key and manually 
cycle the machine~ The space wheel B (Fig. II-31, 
Series J Instruction Book) should rotate through 
£ive teeth. 

2. To prevent overthrow 0£ the 5/6 spacing,the dis­
engagement 0£ toothed segment A should release £rom 
space wheel B when the sixth tooth 0£ the space 
wheel comes to with.in .005" to .01011 0£ the upper 
surface 0£ segment A. 

Following the disengagement 0£ the tooth segment A, 
the roller 0£ detent C (Fig. II-30) should locate 
the platen in its normal position and should also 
rest in the middle of the £i£~h tooth on detent wheel 
D (Fig. II-30). 

To Adjust: Rotate eccentric L (Fig. II-31). 

PRINTED IN U.S. AMERICA FoR F.E. TEcHN1cAL MANUAL FoRM 3705 Sec. XI 
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RIN NO. 3705-005 
Page 2 of 2 

PART REQUIRED : 

Number 

1231 1684 

Description 

Twirler assembly 
includes spring 
X81-7 

1 

Unit 
List Price 

$1.35 

,,,--

L' 
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Burroughs ~ ELIABILITY 
SYSTEM SERIES 

Noe 3705-006 J 

B MPROVEMENT 
STY LE/MODEL J500, PAGE 

Fl.ELD ENGINEERING J600..1_ J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

INCORPORATION DA TE UNITS AFFECTED UNIT DESCRIPTION 

Jan. 21...1. 1966 Before J242326J<j Power 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 

A__Qp_rOXo 1/2 hr. 3-15-66 
TITLE 

Noisy Drive Assembly 

CONDITION: Excessive gear noise. 

CAUSE: Contour of teeth on gear (AE, Plate 37, Series J 

Parts Catalog, Form 2905) does not mesh freely with gear 

(AA, Plate 16, Series J Parts Catalog, Form 2905). 

CORRECTION: Replace gear (AE, Plate 37). Teeth of gear 

are now cut with a contour which gives quieter, freer mesh. 

PART REQUIRED: 

Number 

2JD148-l 

PRINTED IN U.S. AMERICA 

Description 

Pinion and brake 

drum gear 

Qty. 

1 

Unit 
List Price 

$1.50 

FoR F.E. TECHNICAL MANUAL FORM 3705 Sec• XI 
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() Burroughs ~ELIABILITY 
SYSTEM SERIES 

No. 3705-001 J 

B MPROVEMENT 
STYLE/MODELJ500' PAGE 

FIELD ENGINEERING J600.1. J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO, 

INCORPORATION DATE UNITS AFFECTED UNIT DESCRIPTION 
Feb. 28, 1966 !Before J245000F Keyboard 
STD. INSTALL. TIME INSTALLATION PACKAGE NO. AND PKG. PRICE DATE 
A_BE_ r ox o 1/4 hr. 3-15-66 
TITLE 

Hard Ke_y De_Eression 

CONDITION: Hard key depression of number keys on listing 

keyboards. 

CAUSE: Excessive spring tension on redesigned keyboard 

.interlock mechanism incorporated in machines from serial 

number J171591F. 

CORRECTION: Replace spring (N, Plate 12,. Series J Parts 

Catalog, ,Form 2905) with spring 82809. 

NOTE: Stronger spring 3280 1/8 replaced spring 

10686 1/2 when modified keyboard interlock 

was incorporated. 

PART REQUIRED: 

I Unit 
Number_ Description Qty. List Price 

82809 Spring 1 $.31 

(--) 
'-.____,; 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec· XI 
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Burroughs ~ELIABILITY 
SYSTEM SERIES 

No.3105-008 J 

~ MPROVEMENT 
STYLE/MODEL J500, PAGE 

FIELD ENGINEERING J600, AND J700 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME IUNITS AFFECTED UNIT DESCRIPTION 

Before J271093F Intermediate Rack Stops 
TITLE 

Product Im_E_rovement -
JDATE 

Intermediate Rack Sto 10-3-66 

CONDITION: 
only. 

Intermediate Rack Stops - Manufacturing change 

CORRECTION: Intermediate Rack Stops 1231 1577 made from 
powdered metal and torsion springs 1231 1585 are being 
incorporated in machines starting with Serial Number 
J271093F. 

INSTALLATION REQUIREMENTS: A complete set of intermediate 
rack stops 1231 1577 and torsion springs 1231 1585 should 
be installed whenever it becomes necessary to replace one 
or more rack stops in machines before Serial Number 

··-

r~~, J271093F. u 

0 

PARTS REQUIRED: 

Number 

1231 1577 

1231 1585 

Description 

Intermediate Rack Stop 
for J500, J600, and J700 
Torsion Spring 

As Req. 
As Req. 

Unit 
List Price 

$.16 
$.07 

3705 Sec .XI· 
PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM--------
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Burroughs 00. ELIABILITY 
SYSTEM SERIES 

No. 3105-009 J 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J500, J600,J701j) 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

STD. INSTALL. TIME UNIT DESCRIPTION 
. . .-...., 

Approx. 12 .Hr. efore J247193F Adding Section 
tNITS AFFECTED 

TITLE ·---··-···· 
DATE 

Scattered Printing 10-3-66 

CONDITION: Scattered Printing 

CAUSE: Uneven tension of type bar springs JX213 (BP, 
Plate 29, Series J Parts Catalog, Form 2905) used in 
machines before Serial Number J247193F. 

CORRECTION: New springs 1026 4414 manufactured to cor­
rect specifications are now available and have been in­
corporated in all currently manufactured machines 
starting with Serial Number J247193F. 

INSTALLATION REQUIREMENTS: A complete set of the new 
springs 1026 4414 should be installed whenever it 
becomes necessary to replace one or more type bar 
springs in machines before serial number J247193F. 

PART REQUIRED: 

Number 

1026 4414 

PRINTED IN U.S. AMERICA 

Description 

Type Bar Spring 1 

Unit 
List Price 

$.29 

3705 SecXI FOR F.E. TECHNICAL MANUAL FORM ______ _ 
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SYSTEM SERIES 

Burroughs ~ELIABILITY J No. 3705-010 

~ MPROVEMENT 
STYLE/MODEL PAGE 

-·---1 

FIELD ENGINEERING All Styles 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

STD. INSTALL. TIME ~NITS AFFECTED UNIT DESCRIPTION 
----····--! 

fter J263118F Motor 
TITLE DATE 

Motor Anchoring. 10-3-66 

CONDITION: Motor shifting during transport. 

CAUSE: Failure of bolts AT, Plate 42, Series J Parts 
Catalog, Form 2905, to anchor the motor firmly in place. 

CORRECTION: Lockwasher 1256 7764 and longer bolts 
1231 6949 are now being used to ensure that the motor 
is anchored in place more securely. The bases have 
been modified to ensure clearance of the longer bolts 
(no change in part number of bases) . 

INCORPORATION: The lockwashers and longer bolts are be­
ing incorporated in all machines starting with Serial 
Number J263118F. 

PARTS REQUIRED: 
Unit 

~-··· 

Number Description ~ List Price 

1256 7764 Lockwasher 2 $.07 
1231 6949 Bolt 2 $.16 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec .XI 
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Burroughs ~ ELIABILITY 
SYSTEM SERIES No. 31os-011 J 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J600-J700 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

~NITS AFFECTED 
·-·-----·-· 

STD. INSTALL. TIME UNIT DESCRIPTION 

Approx. ~Hr. f ter J266486F Ribbon Feed 
TITLE DATE 

Improved Ribbon Guides 10-3-66 

CONDITION: Ribbons fraying and curling. 

CAUSE: Due to sharp and rough edges on ribbon guides. 

CORRECTION: New plastic ribbon guides 1231 6469 and 
1231 6477 (R & S, Plate 5, Series J Parts Catalog Form 
2905) containing a smooth surface for the ribbon track 
are now available and will be incorporated in machines 
starting with Serial Number J266486F. 

PARTS REQUIRED: 
Unit 

·----p-

Number Description ~ List Price 

1231 6469. Left Ribbon Guide 1 $.16 
1231 6477 Right Ribbon Guide 1 $.16 

3705 Sec.XI 
PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM----'----
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SYSTEM SE RIES 

Burroughs 00. ELIABILITY J No. 3705-012 
STYLE/MODEL PAGE 

FIELD ENGINEERING ~ MPROVEMENT All J Series 1 OF 1 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

STD. INSTALL. TIME lUNITS AFFECTED UNIT DESCRIPTION 

After J264391F Packing 
TITLE DATE 

Shipping Damage 10-3-66 

CONDITION: Machines being damaged during transit. 

CAUSE: 1. Damage occurring to parts due to uncontrolled 
movement of the intermediate keyboard during 
transit. 

2. Polystyrene packing bases breaking and permit­
ing uncontrolled movement of the machine in 
the shipping carton. 

CORRECTION: 1. A red plastic block 1231 9760 has been 
designed to lock the intermediate keyboard in its 
restored position during transit and will be in­
corporated in machines starting with Serial Number 
J264391F. The block is slotted for easy installa­
tion and removal without the use of tools. To 
install, manually move the intermediate keyboard 
beyond its normal restored position and place the 
slot in the red plastic block over the left side 
frame (to the left of the rubber bumper) and 

NOTE: 

press into place. 

The red plastic block must be removed before 
operating the machine to prevent damage to parts. 

2. Polystyrene packing bases are now re-enforced 
to prevent breakage and can be indentif ied by the 
wave finish. 

_ _, 

-

PRINTED IN U.S. AMERICA 
3705 Sec.XI FOR F.E. TECHNICAL MANUAL FORM _______ _ 
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IB 1Ul.:ir:JP01L11~llil§ ~ELIABILITY 
SYSTEM SERIES 

N0°37os-013 J 

~ MPROVEMENT 
STY LE/MODEL PAGE 

FIELD ENGINEERING All 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME IUNITS AFFECTED UNIT DESCRIPTION 

Approx. 1/2 Hr. See Below Motor 
TITLE -·---- ·- +4 

DATE 

Motor Switch Points and Brushes 12-27-66 

CONDITION: Failure of machine to operate. 

CAUSE: 
1. Switch Points G ( Plate 42, Series J Parts Catalog, Form 

2905) working loose. 
2. Governor Brushes AK (Plate 42) failing to make good 

contact. 
3. Failure of Arm B (Plate 42) to properly close Safety 

Switch. 

CORRECTION: 
1. On machines before Serial No. J242281F, install Lock 

Washers 1256 7715 between the terminal tabs and nuts 
of switch points G to lock the points securely in place. 
Incorporated in machines after Serial No. J242280F. 

2. On machines before Serial No. J269241F, install Governor 
Brushes 1230 6346 which now include a spring made from 
improved material that is copper colored for easy ident­
ification (no change in part number). Incorporated in 
machines after Serial No. J269240F. 

3. Bend Safety Switch Arm B to insure positive movement 
when replacing the case. To reduce noise, Rubber Sleeve 
1231 9810 may be added to arm B at its point of contact 
with the case. A reformed arm B and rubber sleeving has 
been incorporated in machines after Serial No. 264081F. 

WARNING: Before removing switch cover M, hold or strap down 
safety arm B to prevent tension of spring A from stretching 
switch spring K. 

PARTS REQUIRED: 

Number 
1256 7715 

*1230 6346 
1231 9810 

Description 
Lock Washer 
Governor Brush 
Rubber Sleeve 

~ 
2 
2 
1 

Unit 
List Price 

$ .05 
1.40 

.06 

*Branch and grip stock of prior Governor Brushes 1230 6346 
(without copper colored spring) are to be discarded upon 
receipt of the improved brushes. 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec .XI 
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JEh:ll.~rronillghs ~ ELIABILITY 
SYSTEM SERIES Noo J 3705-014 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J700 1 Of' 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME ]UNITS AFFECTED UNIT DESCRIPTION 

Approxo \ Hour Before J271575F Multiplying Keyboard 
TITLE 

DiZ-30-66 

Im_Qroved Drive Tri_Q from Multiplyin_g_ Keys 

CONDITION: Failure of Multiplying Keys to trip the drive 
when depressed. 

CAUSE: Springs D and AR, Plate 28, Series J Parts Catalog, 
Form 2905, do not have sufficient tension to assure positive 
movement of hammers B and C. 

CORRECTION: Replace spring D with spring 1231 7186 and 
spring AR with spring 83800A. 

PARTS REQUIRED: 
Unit 

Number Description filY_:. List Price 

1231 7186 Spring 1 $ .06. 
83800A Spring 1 $.27 

NOTE: Also, see RIN 3705-0020 

PRINTED IN U.S. AMERICA FoR F.E. TECHNICAL MANUAL FORM 3705 Sec. XI 
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Burroughs 00. ELIABILITY 

FIELD ENGINEERING ~ MPROVEMENT 

TECHNICAL OPERATIONS 
OOoTICE 

STD. INSTALL. TIME l UNITS AFFECTED After 
Approx. 1/2 Hr. J281803F 
TITLE 

Improved Indicator Blind 

CONDITION: Intermediate key­
board failing to escape. 

CAUSE: Bent column indicator 
blind JS6-l(F), Part E, Plate 
18, Series J Parts Catalog, 
Form 2905. 

CORRECTION: An improved col­
umn indicator (illustrated) 
is now available and will be 
used for replacement of the 
column indicator in all styles 

SYSTEM SERIES 

Noe 3705-015 J 
STYLE/MODEL PAGE 

All 1 OF 1 
TOP UNIT NO. 

UNIT DESCRIPTION 

Intermediate Ke_yboard 
DATE 

3-13-67 

of Series J machines above serial number JlOOlF. 
All machines manufactured after serial number J281803F will 
contain the new indicator blind. 

PARTS REQUIRED: 

A 
B 

c 

Number 
1231 6584 
1231 6618 
1231 6592 

Description 
Column Indicator Needle 

II II Plate 
Bracket 

~ 
1 
1 
1 

Unit 
List Price 

$.07 
.14 
.25 

I 

PRINTED IN·u.s. AMERICA 
3705 Sec. XI 

FOR F.E. TECHNICAL MANUAL FORM ______ _ 



( I 
'------/ 

------~ ----- --- --- -

Burroughs ~ ELIABILITY 
SYSTEM SERIES 

No0 3705-016 J 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING All 1 OF 1 
TECHNICAL OPERATIONS 

oo.OTICE 
TOP UNIT NO. 

STD. INSTALL. TIME IUNITS AFFECTED UNIT DESCRIPTION 

Approx. 1/2 Hr. Before J26917 2F Base & Case 
TITLE DATE 

Keyboards Dama_g_ed in Transit 3-13-67 

CONDITION: Keyboards being damaged during transit. 

CAUSE: Case latches K, Plate 47, Series J Parts Catalog, 
Form 2905, unlatching allowing the machine case to move 
during transit. 

CORRECTION: Rubber sleeves are now being assembled on the 
case latches, to prevent the latches from becoming unlatched 
during transit. The new latches are being incorporated in 
machines after serial number J269171F. 

PARTS REQUIRED: 

Number 
1232 0057 
1232 0065 

Description 
Right hand latch 
Left hand latch 

~ 
1 
1 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 

Unit 
List Price 

$.82 
.82 

I 

37()5 Sec.XI 
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Burroughs ~ELIABILITY 
SYSTEM SERIES No. 3705-017 

J REVISED 

~ MPROVEMENT 
STYLE/MODEL J500 PAGE 

FIELD ENGINEERING l.I6...QQ. a_nd ..J:1..QQ. 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME kNITS AFFECTED UNIT DESCRIPTION 

A..2.2_rox. 6 Hrs. efore J297552F Intermediate Rack Stops 
TITLE Wrong Addition - DATE 

Interference of Torsion S_.E_r ing s 10-16-68 

CONDITION: Wrong addition 

CAUSE: Torsion springs (1231 1585 announced in RIN 3705-008) 
move sideways and interfere with full travel of the type bar 
adding racks. 
CORRECTION: Install redesigned parts. Anchor Shaft 1232 1584 
{U, Plate 34, Series J Parts Catalog, Form 2905), was changed 
in design to contain grooves which hold the torsion springs in 
alignment and prevent shifting. 

Guide Comb 1232 1592 (AK, Plate 29, Series J Parts Catalog, 
Form 2905) has stock removed along its top edge to eliminate 
interference of the comb with the tails of the torsion springs. 

Type Bar Adding Racks have had stock removed at the point 
of contact with the torsion springs for additional safety. 

Anchor Shaft 1232 1584 and Guide Comb 1232 1592 were 
incorporated in machines starting with serial number J279651F. 

Modified Type Bar Adding Racks were incorporated in 
machines starting with serial number J297552F~ 

PARTS REQUIRED: Unit 

Number Descri12tion -~ List Price 

1232 1584 Grooved spring anchor shaft 1 $ 1.25 
1232 1592 Guide Comb 1 . 7 5 

Type Bar Assemblies: 
1232 5460 Plain with guide stud 1 4.25 
1232 5403 Plain without guide stud 1 4.15 

if 1232 5445 Period left with guide stud 1 4.25 i ' V-1232 5478 Period left without guide stud 1 4.15 . 
. 

1232 5411 Period right without guide stud 1 4.15 ' 

1232 5437 Comma right without guide stud 1 4.15 
1232 5429 Comma left with guide stud 1 4.25 
1232 5452 Comma left without guide stud 1 4.15 

Y"changes or additions since last issue 
PRINTED IN U.S. AMER.ICA 

3705 Sec. XI 
FOR F.E. TECHNICAL MANUAL FORM _______ _ 
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JBhJLrrougns ~ELIABILITY 
SYSTEM SERIES Ne 3705-018 

J 0 REVISED 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING 
J500 J700 

1 OF 2 J600 J800 
TECHNICAL OPERATIONS 

OOoTICE 
TOP UNIT NO. 

STD. INSTALL. TIME 1UNITS AFFECTED UNIT DESCRIPTION 

~pprox. 2~ Hrs. Before J400000F Intermediate Rack Stops 
TITLE DATE 

~ron_g_ Addition - Broken Torsion S..Qrin_g_ 10-16-69 

CONDITION: Wrong Addition 

CAUSE: Breakage of Torsion Springs, similar to Y, Plate 34, 
used with Intermediate Rack Stops X, 1231 1577. If machine 
serial number is below J297552F, see RIN 3705-017. 

V CORRECTION: Install new Torsion Springs 1233 8703, which 
have a larger coil diameter to reduce breakage. A complete 
set of the new torsion springs should be installed when it 
is necessary to replace one or more springs . 

../ PROCEDURE: 

1. Remove base and case. 
2. Lift shutter of intermediate keyboard, trip drive and 

manually cycle machine until all type bars are out to 
nine position. This step is most important. It relieves 
the tension in the type bar springs and prevents torquing 
of the machine. 

3. Remove sub-base. 
4. Plate 29: Remove two clips AG on shaft AR and spring AO 

from carry reset bail AP. 
5. Move shaft AR to the left and then to the right to allow 

links from AS to drop downward. 
6. Plate 34: Remove two clips T, unhook springs from rack 

stop w. Remove shaft U. 
7. Plate 29: Remove excess stock from lip of guide AK that 

protrudes through left accumulator sideframe. 
8. Remove two clips AG on shaft AF. 
9. Plate 34: Loosen nuts H and spread accumulator sideframes. 

10. Plate 29: Remove guide AK. 

NOTE: This RIN cancels RIN 3705-008 

yl'changes or additions since last issue. 
PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec. XI 



RIN NO. 3705-018 REVISED 
Page 2 of 2 

11. Plate 34: Brace accumulator sideframe tomabhine side­
.frame and punch out hub on left accumulator side!rame 
that holds shaft K. 

NOTE: To faciliate the removal of this hub,. grip hub with 
pliers and rotate. In some cases it will be necessary 
to remove excess riveting from inside of the side­
frame. 

12. Remove clips AG on shaft AT. Move shaft AT to the right 
through hole left by removal of the hub, and raise the 
end of the shaft. Shaft AT, the intermediate rack stops, 
torsion springs, and adding rack stop bail, will now 
come out as a unit, 

13. Reverse .the above procedure to replace. To facilitate 
replacement, a rubber band should be placed around the 
intermediate rack stops, torsion springs, adding rack 
stop bail and shaft AT. 

14. Replace hub removed in step 11 with a new.hub 1234 1715 
which is retained with clip 1255 3160. 

NOTE: All 1231 4215 Torsion Springs in branch or grip stock 
should be scrapped. 

PARTS REQUIRED: 

Number 

1233 8703 
1234 1715 
1255 3160 

Description 

Torsion Spring 
Hub 
Clip 

As req. 
1 
1 

Unit 
List Price 

$ .09 
.30 
.06 

c 

c 
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Burroughs 00.ELIABILITY 
SYSTEM SERIES No. J 3705-019 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING See Below 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME IUNITS AFFECTED UNIT DESCRIPTION 

~pprox. l~ Hrs. See Below Intermediate Keyboard 
TITLE DATE 

Replacement of Intermediate Keyboard 10-24-69 

MANUFACTURING CHANGE: Intermediate keyboards listed below 
are now available for replacement in machines between 
serial numbers J56296D and J241308D. 

These keyboards are list 10 columns, total 11 columns, and 
will replace all intermediate keyboards shown in Series J 
Parts Catalog, Form 2900, Plate 9. 

PARTS REQUIRED: 
Unit 

Number DescriEtion -9.:!:Y.:. List Price 

1234 0881 Monetary Keyboard 1 $ 22.00 

1234 0899 Numerical Keyboard 1 21.25 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 3705 Sec .XI 
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fl ELIABILITY 
SYSTEM SERIES 

No. Burroughs J 3705-020 

0 MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING All 1 OF 1 
TECHNICAL OPERATIONS 

OOoT1cE 
TOP UNIT NO. 

STD •. INSTALL. TIME l UNITS AFFECTED UNIT DESCRIPTION 

lup to ~ hour Before J405248F · Motor 
TITLE DATE 

Shorti1!9_ of Governor Sli..12_ Rin_g_s 5-8-70 

CONDITION: Shorting and Arcing of'.· the Governor Slip Ririgs. 

CAUSE: Insulation and diameter of slip rings allow shorting 
and arcing. 

CORRECTION: Install larger diameter slip rings, insulating 
washers and new style governor brushes with over-all length 
of 1 3/16 inches. 

NOTE: New Style governor brushes(no change in part pumber), 
should not be installed on machines before J405248F unless 
slip rings and insulating washers are ·also installed. 

PARTS REQUIRED: 

Ref. Number 

Plate 42 
z 1230 6437 
AJ 1232 3366 

AR 1232 3374 

AQ 1232 3481 
y 1233 8612 

PRINTED IN U.S. AMERICA 

DescriEtion 

Nylon Nut 
Governor Insulating 
Washer 
Governor Insulating 
Washer 
Slip Ring 
Governor Brush 

FOR i.IBRARY BINDER--1Q_ 

Unit 
Qty. List Price 

1 

1 

1 
2 

2 

$ .08 
.30 

.30 

.30 

.19 

FOR F.E. TECHNICAL MANUAL FORM _3w7u0"'5"-' _....:::S,.=e:.:::C:..1•1.it,x,...r_ 
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~ELIABILITY 
SYSTEM SERIES No. Burroughs J 3705-021 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J800 1 OF 1 
TECHNICAL OPERATIONS 

OOoT1cE 
TOP UNIT NO. 

Memory 
STD. INSTALL. TIME JUNITS AFFECTED UNIT DESCRIPTION 
Up to l~ Hours ALL 

TITLE DATE 
Failing to Carry in Memory 5-21-70 

CONDITION: Incorrect Multiplication 

CAUSE: Excessive sideplay of memory carry pawls, BF, Plate 56, 
Parts Catalog. 

CORRECTION: Replace one or more standard carry pawls, BF, with 
over-size pawls, 1233 5964, until overall side play is less 
than .004. 

Memory carry pawl 1233 5964 (colored red for identification) 
should be installed as follows: 

.004" to .006" play one required in position 5. 

.006" to .008" play two required in position 3 and 7. 

.008" to .010" play three required in position 3 I 5, and 

.010" to .012" play every second position. 
7. 

The above positions for the red memory carry pawls should not 
be changed unless overall play cannot be maintained at the max­
imum of . 004" 

PARTS REQUIRED: 

Number 

1233 5964 

PRINTED IN U.S. AMERICA 

Description 

Memory carxy Pawl 
(Red Color) 

As Req. 

30 

Unit 
List Price 

$ 1.70 

FOR LIBRARY BINDER 
FOR F.E. TECHNICAL MANUAL FORM_3_7_0_5 __ s_e_c_._x_r __ 
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00. ELIABILITY 
SYSTEM SERIES 

No. 3105-022 Burroughs J 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING All J's 1 OF 1 
TECHNICAL OPERATIONS 

OOoTtCE 
TOP UNIT NO. 

STD. INSTALL. TIME }NITS AFFECTED UNIT DESCRIPTION 

Up to ~ Hour efore J368482J Power 
TITLE DATE 

Replaceable Gord Receptacle 5-22-70 
.. 

CONDITION: Line cord loose, or breaking of Three-Pin Receptacle. 

CAUSE: Tilting machine rearward without removing the line cord. 

CORRECTION: Install Bracket Assembly BB (1232 2913) Plate 42, 
J Parts Catalog, which includes a replaceable line cord recep­
tacle. The new receptacle, 1234 0220, has longer, solid pins 
for added strength. 

PARTS REQUIRED: 

Number 

1232 2913 

PRINTED IN U.S. AMERICA 

Description 

Bracket Assembly and 
Replaceable 

Three-Pin Receptacle 

1 

FOR LIBRARY Bl NDER ~ 

.Unit 
List Price 

$ 3 .10 

FOR F.E. TECHNICAL MANUAL FORM 3705 Sec.VII 
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mELIABILITY 
SYSTEM SERIES 

No. Burroughs J 3705- 023 

B MPROVEMENT 
STY LE/MODEL PAGE 

FIELD ENGINEERING 
J800 1 OF 1 

TECHNICAL OPERATIONS 
OOoT1cE 

TOP UNIT NO. 

STD. INSTALL. TIME ] UNITS AFFECTED UNIT DESCRIPTION 

Up to 5 Hours All Be low J471747F1 
TITLE DATE 

Wear and Distortion of "X" and "=" Drivers 8-24-70 

CONDITION: Machine locked. 

CAUSE: Wear· on rollers or distortion of the arms on drivers 
AA and AB, Plate 58, J Parts Catalog. 

CORRECTION: Install improved drivers that incorporate a new 
hardening process. 

NOTE: Scrap all drivers in Branch or grip stock. 

PARTS REQUIRED: 

Number 

1231 2609 

1231 2484 

PRINTED IN U.S. AMERICA 

Description 

"=" Driver 1 

"X" Driver 1 

FOR LI BRA RY Bl NDER 30 

Unit 
Price List 

$ 2o25 

2.65 
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SYSTEM SERIES 

Burroughs RELIABILITY J No. 31os-024 
STYLE/MODEL PAGE 

FIELD ENGINEERING 
B MPROVEMENT J600/J700/J800 1 OF 1 

TECHNICAL OPERATIONS 
OOoT1cE 

TOP UNIT NO. 

STD. INSTALL. TIME l UNITS AFFECTED All ·UNIT DESCRIPTION 

Up to 1/2 Hour Before J452047F Carriage 
TITLE DATE 

Improved Ribbon Guides 2-8-71 

CONDITION: Ribbon failing to reverse or pulling off spoolo 

CAUSE: (1) Too much friction between ribbon and plastic 
guides A, Plate 7 Series J Parts Catalog, 
Form 1041696. 

(2) Hard ribbon reverse due to tension of spring AG, 
Plate So 

CORRECTION: 
(1) New style ri.bbon guides with two steel rollers 

to reduce friction are now available and have 
been incorporated in machines starting with 
Serial Number J452047F. 

(2) Spring 1034 6906 with less tension is now used 
in place of spring AG, Plate 5. 

PARTS REQUIRED: 

Number Description 

1234 7092 Left Ribbon 

1234 7100 Right Ribbon 

1034 6906 Spring 

PRINTED IN U.S. AMERICA 

Guide 1 

Guide 1 

1 

Unit 
List Price 

1.15 

.98 

FOR LIBRARY BINDER~ 
FOR F .E. TECHNICAL MANUAL FORM _3=:....:..7.:0..=5;__..:S;..;:e:.;C::...:.o-·:..::x:..:I:.-

I 



0 RELIABILITY 
SYSTEM SERIES 

No. Burroughs J 3705-025 

~ MPROVEMENT 
STY LE/MODEL PAGE 

FIELD ENGINEERING All 1 OF 1 
TECHNICAL OPERATIONS 

000T1CE 
TOP UNIT NO. 

STD. INSTALL. TIME I UNITS AFFECTED UNIT DESCRIPTION 
Up to ~ hour * See Below Sideframes 

TITLE DATE 
Erratic Machine O~eration 4-1-71 

* J800: Below Serial Number J454883F 
Other J Styles: Below Serial Number J460383F 

CONDITION: 1. Erratic machine operation. 
2. Motor runs, but machine fails to operate. 

CAUSE: 1. Worn or chipped clutch teeth 
(A on illustration) on hub of drive clutch 
gear AG, Plate 20, Series J Parts Catalog, 
Form 1041696. 

2. Hub A loose in drive clutch gear 
AG, Plate 20. 

A B 

c=J CORRECTION: Install improved drive clutch 
gear 1018 3614 (no change in part number) 
which has an improved heat treatment for the clutch teeth of 
hub (A in illustration) and has the hub pinned in position on 

() 

the drive gear • 

. The improved drive clutch gear can be identified by the pin 
(B in illustration) added to lock the hub to the drive clutch 
gear. 

PARTS REQUIRED: 

Number Description 

1018 3614 Drive Clutch Gear 1 

Unit 
List Price 

$ 7.25 

NOTE: Branch and grip stock of old parts should be scrapped 
upon receipt of new parts. 

30 FOR LI BR ARY Bl NDER 
FOR F.E. TECHNICAL MANUAL FORM_3_7_0_5 __ s_e_c_._x_I_ PRINTED IN U.S. AMERICA 
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SYSTEM SERIES 

Burroughs II ELIABILITY J No. 3705-026 

0 MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J800 1 OF 1 
TECHNICAL OPERATIONS 

OOoT1cE 
TOP UNIT NO. 

STD. INSTALL. TIME T UNITS AFFECTED UNIT DESCRIPTION 

.up to ~ Hour Before J391913F Memory 
TITLE DATE 

Failure to Transfer Amounts Into Memory 4-1-71 

CONDITION: Fails to Multiply 

CAUSE: Detent s, Plate 57 Parts Catalog, does not hold 
Pinion Assembly I in the active position~ 

CORRECTION: Replace Detent S with new detent designed to 
accommodate an eccentric and allow adjustment. Adjust per 
Technical Manual, Section VII, Figures VII-30 through -34, 
Revised March 1970. 

NOTE: Make sure that Spearpoint W limits 
on Eccentric V and K, and not on 
mounting screws of these eccentrics. 

PARTS REQUIRED: 
Unit 

Number Description ~ List Price 

1234 0006 Detent 1 $ 1.55 
1233 2912 Eccentric 1 .43 
1010~ 8983 Screw 1 .16 

30 
PRINTED IN U.S. AMERICA 

FOR LIBRARY BINDER 
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~ ELIABILITY 
SYSTEM SERIES No. 3705-027 

Burr_oughs J ·REVISED 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGU4EERING J800 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME UNIT DESCRIPTION 

Up to ~ Hour 
l UNITS AFFECTED 

Before J385057F Automatic Total Mechanism 
TITLE DATE 

Failure to Give Automatic Total 4-8-71 

CONDITION: Fails to automatic total. 

CAUSE: Excessive side play of early style Trip Slide AX, Plate 
54 on·Guide Post AY, Plate 20. 

CORRECTION: Install redesigned Trip Slide 1232 6443, AX Plate 
54; and Guide Post 1232 6450, AY Plate 20. Apply Test and 
Adjustments per T~chnical Manual Section VII, Figures VII-55 
through -58. 

NOTE: All old style Trip Slides in branch 
or grip stock should be scrapped. 

PARTS REQUIRED: 

Number Description Qty. 

1232 6443 Trip Slide 1 

Unit 
List Price 

$ 2.15 

"" 
1232 6450 Guide Post 1 ' .11 

(j 

1255 3129 Clip 1 

~Changes or additions since last issue. 
30 

FOR LIBRARY BINDER __ 

PRINTED IN U.S. AMERICA FOR F.E. TECHNICAL MANUAL FORM 
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~ELIABILITY 
SYSTEM SERIES No. Burroughs J 3705-028 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING All 1 OF 3 
TECHNICAL OPERATIONS 

000T1CE 
TOP UNIT NO. 

STD. INSTALL. TIME I UNITS AFFECTED UNIT DESCRIPTION 

Up to 1 Hour Below J453779F Power 
TITLE DATE 

4-27-71 Machine Fails to Operate 

CONDITION: Machine fails to operate: motor will not run. 
CAUSE: Type J (F} motor switch fails to operate properly. 
CORRECTION: Replace the motor switch with the new style micro­
switch. 

PROCEDURE: 

For J500, J600 
and J700: 

1. Remove the 
style motor 

A 

N/r D 
old c J switch and L 

k' I 

switch arm AB, ~ I 

Plate 42, Series "' K ~-
J Parts Catalog, E 
Form 1041696. J -~ 

2. Cut off the 
terminal con-

F 

nections of H ' ' ' the red and ' ' ' black wires ' ,... ..,_,... 

from the motor. 

3. Solder new terminals B to the ends of the red and black wires. 

4. Connect the red wire to the common (P) of microswitch A and 
the black wire to circuit (1). 

5. Install microswitch A in plastic cover C using screw L, 
washer M, and nut No Before tightening, make sure that the 
microswitch is up against the inside top of cover c. 

6. Install plastic cover C on the motor, using the screws from 
the old style motor switch cover. 

7. Assemble sa,fety arm G and upper switch arm I on shaft E and 
install as shown by dashed lines in illustration to the 
plastic cover C using two (2) clips D. Hook spring H on 
safety arm G to spring anchor on the plastic cover. 

FOR LIBRARY BINDER 30 
FoR F.E. TEcHN1cA~uAL FORM 3705 Sec. XI PRINTED IN U.S. AMERICA 



RIN 3705-028 
Page 2 of 3 

a. Install rubber bumper F on safety arm G. 

9. Install new switch arm J. 

For J800: 

Follow steps l thru 6 of procedure for JSOO, J600, and J700. 
The J800 does not have the same type of safety switch and 
will not require safety arm G, spring H, and rubber bumper F. 
Use washer 1017 4902 in place of safety arm. 

7. Assemble upper switch arm I and washer 1017 4902 (not 
illustrated) on shaft E and install on the plastic cover 
with two {2) clips D. 

8. Install new switch arm J. 

TESTS AND ADJUSTMENTS: 

TEST 1: With machine at normal and line cord removed, release 
safety arm G, then pivot switch arm J to activate 
microswitch. Slowly release switch arm J to home 
position and check that the micro switch is transferred 
before bumper K of upper switch arm I limits on the 
bottom of plastic cover C.: 

ADJUSTMENT: Bend the upper switch arm I up or down as required. 

REASON: To insure that contacts of microswitch transfer prop­
erly without bottoming plunger in microswitch. 

TEST 2: With machine at normal and line cord removed, release 
safety arm G. Trip the dr.ive with a control key and 
check that microswitch A is activated. 

ADJUSTMENT: Bend the lip of switch arm J as required. 

REASON: To insure that contacts transfer to activate micro­
switch when drive is tripped. 

( 
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RIN NO. 3705-028 
Page 3 of 3 
Date 4-27-71 

PARTS REQUIRED: 
Unit 

Ref. Number Description Qty. List Price 

A 1234 1178 Microswitch 1 $ 2.75 

B 1034 8688 Terminal 2 .08 

c 1234 1111 Plastic Cover 1 .48 

D 1255 3129 Clip 2 .08 

E ·1234 1103 Shaft 1 .25 

F 1337 4152 Bumper 1 .44 

G 1234 1129 Safety Arm 1 .as 

H 1028 8629 Spring 1 .51 

I 1234 1152 Upper Switch Arm 1 .43 

J 1234 1095 Switch Arm 1 1.09 

L 1234 1160 Screw 1 .39 

M 1010 4982 Washer 1 .19 

N 1010 0444 Nut 1 .18 

1017. 4902 Washer (JBOO only ) 1 .38 

NOTE: From machine serial number J475495F, washer M has been 
· installed to prevent breakage of plastic cover C due 
to over tightening of screw L. For machines between 
J453779F and J475495F, install washer M (1010 4982) on 
screw L between cover c and nut N. 

Printed in U.S.America For Form 3705 Sec.XI 



CJ ~ELIABILITY 
SYSTEM SERIES 

No. 31os-030 Burroughs J 

~ MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING All 1 OF 1 
TECHNICAL OPERATIONS 

000T1CE 
TOP UNIT NO. 

STD. INSTALL. TIME I uN1Ts AFFECTED Below UNIT DESCRIPTION 

J525217-024 Carriage 
TITLE" DATE 

Poor Print on New Machines 12-17-71 

CONDITION: Poor print on new machines in columns 1 and 10, 
approximately every 14 spaces. 

CAUSE: Indentations in platen caused by the knurled 
pressure rollers being in direct contact with the platen 
during shipment and storage. 

CORRECTION: Beginning with machine serial number J525217-024, 
the pressure roll release lever is being tied off with a 
plastic strap before machine is packed to prevent direct con­
tact of knurled pressure rollers with the platen. 

NOTE: A new "Prepare For Use" slip, advising 
that the strap b~ cut ~nd removed before 
use, is included in each machine. 

FDR LIBRARY BINDER 32 
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Burroughs RELIAB;·LITY " 

SYSTEM SERIES 

No. SERIES J R3705-031 

FIELD ENGINEERING 
IMPROVEMENT 

STYLE/MODEL PAGE 

J1000 1 OF 1 
ORIGINATOR: 

NoT1cE 
TOP UNIT NO. 

MSA Central 
STD. INSTALL. TIME 

1lliMif6~n~2 UNIT Df::CRIPTION 
1/4 Hour Keyboard 

TITLE DATE 

BROKEN LOWER KEYBOARD PLATE, 7-23-75 
TYPE OF CHANGE 

0 FUNCTIONAL .0 IMPROVED MAINTAINABILITY ~ IMPROVED RELIABILITY 

CONDITION: Front left corner of lower keyboard plate breaking. 

CORRECTION: Install 1247 3427 repairs support. 

PROCEDURE: Reference Series J Parts Catalog form 1061710, Plate II-1. 

Remove screw T and lockplate U from left front of keyboard. 

Discard lockplate U. Install repair support as shown. 

Replace screw T. 

PARTS REQUIRED: 

Part Number 

1247 3427 

Description 

Repair Support 1 

Unit 
List Price 

$ 1. 64 

0 THIS CHANGE IS A RESULT OF FIELD REPORTING 

FOR LIBRARY BINDER _12_. 
FOR F.E. TECHNICAL MANUAL FuRM Sec. XI 1_08017 3_ 

(Former form 3705) 
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SYSTEM SERIES 

Burroughs f[F& ELIABILITY Series J No. R 37'05-032 

B MPROVEMENT 
STYLE/MODEL PAGE 

FIELD ENGINEERING J1000 1 OF 1 
TECHNICAL OPERATIONS 

OOOTICE 
TOP UNIT NO. 

STD. INSTALL. TIME I UNITS AFFECTED UNIT DESCRIPTION 

~prox. ~ Hr. Before J267938-021 Keyboard 
TITLE DATE 

PRINTING 9's 7-23-75 

CONDITION: Printing 9's instead of the indexed amount. 
CAUSE: Hole C worn, 
CORRECTION: Install 
in the construction. 
Plate II-1. 

causing incorrect intermediate keyboard escapement. 
a new keyboard that has the improvements incorporated 
Refer to Series J Parts Catalog, Form 1061710, 

FOR REFERENCE· ONLY: 

E. DIST. 
Code 

Ref. 

A 
B 
F 
G 
H 

AF 

Number 

1247 3302 
1247 3401 
1247 3294 
1010 4446 
1.255 3129 

PRINTED IN U.S. AMERICA 

Description 

Shaft 
Escapement Pawl 
Bushing 
Clip 
Clip 

.Q.Ey_. 

1 
1 
1 
1 
1 

L. Unit. ist t'rice 

$ .65 
2.32 

• 39 
.18 
.os 

FOR LIBRARY a1NoER---1Q__ Sec. XI 
FOR F.E; TECHNIC_AL MANUAL FORM 1080173 

(Former 3705) 
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