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Full Keyboard Adding and Bookkeeping

Machines

ADJUSTABLE FORM

WRITING TABLE SPACING

TRANSPARENT

PRESSURE ROLL " TEAR-OFF BLADE

RELEASE LEVER
ROLL PAPER
SHAFT

PLATEN NS

S

Series P machines include several individual
series such as Series P100, P200, P300, P400,
P600, etc. Each of these series is subsequently
divided into styles - with each style adapted to
perform specific applications.

Except for features that are applicable to

J
Number of
Registers

Machine
Series

P100
P200
P300
P400
P600
P700
i P1100
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Fig. I-1

only certain series and/or styles, the number,
construction, and arrangement of the registers
contained within the machine constitute the
major difference in the various series.

The chart below shows the differences:

Location In

Accumulator Section Function

Lower Add

Lower Add and Subtract
Upper and Lower Add

Add and Subtract
Add and Subtract
Add and Subtract
Add and Subtract

Upper and Lower
Upper and Lower
Upper and Lower
Upper and Lower
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These machines which are hand and hand-
electric construction, are compact, yet contain
practical and proven mechanical principles for
efficient operation. The keyboard and functional
control keys are so arranged that ease of machine
operation is assured. Up to 13 columns of keys
are contained within the keyboard for listing
figures or other information to be printed either
on roll paper or bookkeeping forms.

Machines with single or duplex registers are
available - some for accumulating add items only
and others for accumulating add and subtract items-
many styles are constructed for printing minus
balance totals. A

The wide range of keyboard and accumulator
mechanisms and numerous optional features permit
flexibility of applications and a wide use of these
machines, therefore, a thorough understanding of
their application will obviously facilitate their

servicing. ,
' Complete information relative to all types of
current installations is readily available through
the "Branch Advertising and Reference File" which
is kept up-to-date with current applications and
should be referred to from time to time.

OPERATION CONTROL KEYS

The Total Key

N

Amounts that have been added or sub-
O tracted are printed and the accumula -
tor is cleared when the total key is depressed.
If the total is a plus amount, an asterisk (=) is
printed to the right of the totaled amount. On
machines constructed with the "Minus Balance
Feature", depression of the total key will print
a minus balance symbol (-#) to the right of the
totaled amount if the amount having been pre-
viously subtracted was larger than that added.

The Sub-Total Key

(7o

@ Added and subtracted amounts that
have been accumulated will be printed

and retained in the accumulator when the sub-

total key is depressed. Separate sub-total

symbols are also printed for sub-totaled plus

amounts () and sub -totaled minus amounts (—e).

The Repeat Key

The repeat key is used when an in-
dexed amount is to be added a number
of times in succession such as a multiplication
operation, This key eliminates the need of re-
indexing the amount after each machine oper-
ation,

The Non-Add Key

(7
@ Amounts indexed on the keyboard may
M\I»7) be printed but not added by depressing

. the non-add key, These amounts being printed

are generally used for identification purposes
such as account numbers, etc,

The non-add key when depressed,
indexes the non-add symbol (7/) to print with
the indexed amounts, disables the accumulator
mechanism and operates the machine,

The Error Key

r N
G Series P keyboards are designed for

S easy error corrections. If an incorrect
key is depressed, correction may be made by
simply depressing the correct key in the same
column. If the entire amount is incorrect,
correction may be made by the depression of
the error key.

()
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SERIES P100 ADDING MACHINES FILLS WIDE
VARIETY OF APPLICATIONS

Series P100 hand or hand-electric construc-
ted machines accumulate plus items only, In
these machines, the amounts indexed print on a
roll paper tape or other forms inserted in the
carriage, A total of the accumulated amount is
obtained by simply depressing the total key.
Items may be repeated by depressing the repeat
key and may be printed without accumulating by
depresssing the non-add key. These machines,
containing a 3 7/8" carriage may be used for
accumulating figures such as those appearing on
deposit slips, statements, inventory lists, etc,

Wwith various mechanisms changed or
altered, Series P100 machines may be used for
adding fractions, inches, hours and minutes.
They are also used to simultaneously list and
accumulate two sets of figures such as quantity
on the left side of the keyboard, and price on
the right side of the keyboard. Therefore,
when the total key is depressed, the total
quantity and total price are printed on the tape,

SERIES P200 MACHINES PROVIDE PLUS
AND MINUS TOTALS

Series P200 machines, which may be either
manually or electrically operated, accumulates
both plus and minus amounts from the depression
of designated motor bars or keys. Some styles
of machines in this series are constructed with
a direct minus balance mechanism that produces
instantaneous minus balance totals while, other
styles not so constructed produce complementry
totals that require subtracting from a clear ma-
chine to produce a minus total,

Series P200 machines may be constructed
with either a 3 7/8" carriage similar to the one
used on Series P100 machines or a 12 1/4"
carriage which can handle forms up to 11 7/8"
wide for journalizing, columnar listing, or
report writing, etc. Many features are available
for these machines such as keyboard calendar
feature or fractions which may be either added
or subtracted and are automatically converted
to whole numbers.

Printed in U, S, America 7-15-64

Total, non-add, and repeat operations are
obtained on these machines in the same manner
as on Series P100 machines.

SERIES P300 MACHINES PROVIDE TWO
ADDING REGISTERS

Series P300 machines, which may also be
either manually or electrically operated, are
similar in construction to the Series P100 ma-~
chines. The addition of a second independently
controlled adding register gives the machine a
wide variety of applications requiring multiple
totals,

One of the most extensive fields for the two
register adding machines is in the cash machine
line, With the addition of a cash drawer and, by
utilizing the two totals, the customer has a break
down of individual sales totals during specified
periods of time and a gross total of sales at the end
of the period.

Amounts so indexed on the keyboard may be
added simultaneously in both registers by using
the motor bar, or may be added in one or the
other register independently by using specified
operation control keys,

THREE REGISTER - COMMERCIAL TELLER
MACHINES FILLS TWOFOLD PURPOSE OF A
VALIDATING- RECEIPTING MACHINE AND AN
ADDING MACHINE

These machines are provided with three add-
ing registers, the locked keyboard feature and
several carriage styles to suit specific validating-
receipting applications.

When applied to bank teller use, the three
registers are used to accumulate "cash in items",
"cash out items", and "miscellaneous amounts",
The construction of the machine protects both the
bank and the customer by enforcing the correct
sequence of operations through the use of keyboard
and motor bar interlocks.

A deposit validation begins with the teller
locating the carriage in the "list" (left hand)
position and pre-listing the amounts shown on the
deposit slip by using the "List Motor Bar" and

Form 3784
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"List Total Key". After verifying the amount
shown on the deposit slip, the carriage is then
located in the "validating" (right hand) position
and the amount of the deposit is indexed on the
keyboard. The deposit slip and a receipt is then
inserted in the validating chutes with the receipt
located foremost and "Teller Key No. 1" (OCK
6-0) is then depressed.

This operation prints the amount of the de-
posit on the receipt along with other identifica-
tions and actuates the keyboard locks to block the
depression of all keys and motor bars except
"Teller Key No, 2" (OCK 5-0) and the multiple
receipt lever, If additional receipts are required,
the multiple receipt lever is moved rearward to
release "Teller Key No, 1" for subsequent opera-
tions, Through alternate use of the multiple re-
ceipt lever and "Teller Key No, 1", any number
of receipts may be printed, all bearing the same
amount and identifying figures, Upon completion
of each receipt validation operation, the receipt
is removed from the chute and handed to the de-
positor,

Following the validation of receipts, "Teller
Key No, 2" (OCK 5-0) is depressed to validate
the deposit slip by printing the same amount and
identifying figures as appeared on the receipt.
This operation releases the keyboard lock that had
taken place during the previous "Teller Key No,
1" operation,

The final step of the deposit transaction con=-
cerns the accumulation of the cash involved in
the deposit and the recording of this amount on
either the deposit slip or a separate cash ticket by
indexing this cash figure on the keyboard and de-
pressing the “Cash In Key" (OCK 4-0) which will
cause the amount to be added into register "A"*
(cash in register), The deposit slip or cash ticket
is then removed from the chute and retained by
the bank for use by their proof department,

Cash paid out during the day is accumulated
in register "B" and is entered in the machine by
the use of "Cash Out" motor bar,

The third register in this machine (register
"C") is advantageous because the teller need not

. disrupt the "Cash in" or "cash out" totals to
accomplish miscellaneous adding.

Optional construction, making use of the
three registers, furnishes a machine that may
also be applied to other commercial needs.

SERIES P400 MACHINES USED FOR MULTIPLE
TOTAL APPLICATIONS

The Series P400 machine is a two register
adding and subtracting machine, It may be
used as a standard adding machine to accumu.-
late one set of figures or, it may be used to
simultaneously accumulate two sets of figures -
including both plus and minus items, Placing
of the "Register Selection Lever" (lever located
in the forward right hand portion of the machine)
in "A" position or "B" position permits single
accumulation of figures, and, by placing the
lever in "AB" (center) position simultaneous
accumulation of plus or minus amounts is
permitted, Plus and minus totals of these
accumulations are printed on the tape and are
identified with an "A" or "B" and the proper
total symbol,

These machines are adaptable to a wide
variety of applications by locating the "Number,
Split, and Normal Lever" (located in the upper
left hand forward portion of the machine) in
either one of its three positions and by having
the "Register Selection Lever Control Key"
(latch down key located immediately below
the total key) either depressed for manual
selection of registers or released for automatic
selection of registers.

Items may be accumulated in alternate
registers to provide a means of listing quantity
and value, old and new balances, debits and
credits etc, when the Number, Split and Normal
Lever is located in its rightmost (normal) posi-
tion and the Register Selection Lever Control
Key is released,

When selective listings are required for
pre-listing or post-listing charges and credits,
separate totals of debits and credits are wanted
or, when listing for a trial balance etc., the
"Number, Split, and Normal Lever"is retained
in its rightmost position and the Register
Selection Lever Control Key is latched down
permitting manual movement of the Register
Selection Lever from "A" to "B" position or
vice versa,

With the "Number Split and Normal Lever"
located in its split (center) position, the
Register Selection Lever Control Key latched
down, and the Register Selection Lever located

O
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in "AB" position, figures may be listed on both
sides of the keyboard and added simultaneously
in both registers. This provides a means of
converting the machine into a four total ma-
chine for obtaining group totals and grand
totals of listed amounts,

Figures may be indexed in the last five
columns (for descriptive purposes) at the same

CARRIAGE CLOSING

JOURNAL PRESSURE

ROLL LEVER JOURNAL PRESSURE ROLLS

FORM ALIGNING TABLE

time that amounts are indexed in the first eight
columns (for accumulating purposes) when the
"Number, - Split and Normal Lever" is located

in its number (left hand) position. When a

total is taken with the lever in this position,
printing of the last five columns is automatically
prevented thus permitting printed totals of only

the amounts indexed for accumulating purposes.

LEDGER w
NAKE Any Customer
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B
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RATING

CREDIT LIMIT

FORM SPACE CONTROL

O—
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RELEASE BUTTON

e - LEVER
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SKIP. MOTOR BAR
\ REGISTER SELECTION
LEVER CONTROL KEY

PLUS MOTOR BAR

REVERSE ENTRY KEY
REGISTER SELECTION
LEVER
MINUS MOTOR BAR

-
-

Fig, 1-1

SERIES P600 ACCOUNTING MACHINES
PROVIDE A WIDE RANGE OF APPLICATIONS

The Series P600 bookkeeping machine is
adaptable to such operations as posting accounts
payable or accounts receivable, etc. Many of
the features of the Series P400 machines are

retained in the Series P600 machine permitting

amounts to be added (black) or subtracted (red)
in either of the two registers or, in the case of
a multiple total machine, alternately added or

Printed in U. S, America 7-15-64

subtracted in either register. Plus or minus
totals and subtotals may be obtained from a
register either automatically or from the de-
pression of the total or subtotal key.

Simplicity of operation and flexibility of
application is obtained through the use of up to
five motor bars, a two position register selection
lever, the reverse entry key and, a 15" front
feed tabulating carriage (often referred to as an
MRC carriage) which is motor returned and is
equipped with a stop and control bar that may

Form 3784




Sec, I

Burroughs - Series P Instruction Book 8

be intcrchanged when more than one accounting
application is to be handled by one machine.

Form Space Control Lever

The position of this lever at 0, 1, or 2
determines the number of spaces the forms will
space up when the operation of the machine
actuates the spacing mechanism providing form
space of 0", 1/6", or 1/3". The platen will
space according to the setting with one exception
i.e. when the carriage tabulating control lever
is in the forward position and the space adjust-
ment set at 0" a single space will result. This
permits miscellaneous listing of amounts without
changing the setting from the normal horizontal
posting setting (0"). For listing, a position with-
out a carriage opening control should be selected,
because this control is not inactivated by the
tabulating control lever,

Carriage Closing Levers

Either one of the two carriage closing levers
may be moved forward (towards the keyboard) to
close the carriage when the carriage has been
opened either manually or automatically, The
machine will not operate from any source with
the carriage open because a "handle break"will
occur thus effecting a safeguard preventing list-
ing and non printing amounts with the carriage
open.

Carriage Opening Button

This button is sometimes referred to as
"Form Aligning Table Release Button" gives the
operator the option of manually opening the
carriage in any given position to insert or align
forms,

Form Aligning Table

The form aligning table is a full width
transparent insert containing a scribed line for
visible alignment. This aligning table latches
and causes the lower pressure rolls to be partially
closed when it is moved towards the platen,

Lower Pressure Roll Release Button

When aligning front feed forms with the
carriage open, depressing this button closes the
lower pressure rolls and holds the forms in align-
ment against the platen. The lower pressure
rolls will also close automatically with the closing
of the carriage. This button may be held in the
depressed position during a carriage opening opera-
tion, thus preventing the release of front inserted
forms and avoiding the possible necessity of re-
alignment,

Tabulation Control Lever

This lever, when located in forward position
(toward keyboard) prevents carriage tabulation
during miscellaneous listing operations and, when
located rearward, permits the carriage to tabulate
during posting operations,

Manual Carriage Tabulation Lever

Rearward movement of this lever permits the
carriage to move leftward to the next adjacent
stop position and, if held rearward will permit
the carriage to move to the extreme leftward
position, This lever will also disable automatic
totals if called for by a carriage control,

O

Journal Pressure Roll Lever

This lever controls the upper pressure roll
which holds the journal or rear-feed forms securely
in place, Moving this lever to the rear raises the
upper pressure roll and tear off blade approximately
1/4" to facilitate the insertion of the journal below
the tear-off blade.

Date Repeat Lever

When the two position date repeat lever is
located to the left, the date keys indexed on the
keyboard are repeated on each machine operation.
When located to the right, the date keys will
restore on each machine operation and are also
restorable by the Error Key.
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The Motor Bars The other bars are used for the unusual or exception-
al entry, It should be noted that the function of
Series P600 machines (as mentioned earlier) this machine is to add unless another function is
are constructed with up to five motor bars, Bar 2 indexed or programed by automatic controls on

is used for the most common accounting operation, the control bar,

Motor Bar No, 4 operates the machine, adds, prints in black,
spaces forms, returns the carriage to an intermediate stop, disables
automatic carriage opening, and may be used in conjunction with
motor bar No. 1.

Motor Bar No. 3 operates the machine, adds, prints in black,
spaces the forms, prevents tabulation of the carriage, and may be
used in conjunction with motor bar No. 1.

Motor Bar No. 5 operates the machine, adds, prints in black,
indexes a carriage skip to the next skip release position, and may
be used in conjunction with motor bar No, 1.

Motor Bar No. 2 operates the machine, adds, prints in black,
and tabulates to next carriage stop.

Motor Bar No. 1 operates the machine, indexes subtraction,
prints in red, and tabulates to next carriage stop.

Printed in U,S, America 7-15-64 Form 3784
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LEDGER POSTING

Before posting operation is started, the

following conditions should be checked on the
machines;

a,

The carriage return disabling lever on the

back of the machine should be in its left (en-
abling) position.,

b.
the
C,

The selective limits stops should be set for
type of posting to be done.
The form space control lever should be posi-

tioned in its forward (no space) position.

d.

The tabulation control lever should be posi-

tioned in its forward (non-tabulating) position,

e. The register selector lever control key should
be latched depressed,

f, The date repeat lever should be in its left
hand (repeat) position,

g. The correct date should be indexed on the
keyboard,

h. Register "A" and "B" should be clear, To
clear the registers, use the manual carriage
tabulating lever to move the carriage to the
third stop position on the proof tape or journal to
permit full print of the totaled amounts with
identifying symbols, (Carriage may be returned
by hand to the desired position,) Locate the re=-
gister selector lever in "A" position and depress
the total key, move the register selector lever to

NET LINE PROOF

NET PROOF OF CHARGES

NET PROOF OF CREDITS

STATEMENT N
PROOF TAPE ( ANY COMPANY
ANYWHERE
—_—\_ Mr. John Doe h
1788 Alkali Drive
City
00 * A
00 % B
DATE | REFERENCE | CHARGES |  CREDITS |  BALANCE NO OLD BALANCE PICKUP
BALANCE FORWARDED 00 % POSTING CHARGES
AUG 1 OEXP L1111 1275 12.75e]A
1275 4 /”_\__//
DATE | REFERENGE | CHARGES |  CREDITS |  BALANCE PLUS OLD BALANCE PICKUP
BALANCE FORWARDED 22.50 * POSTING CHARGES
22.50 - 22.50 AUG 1 SFRT 2222 2.75 2525 A
zrem A //_\__//r
DATE | REFERENCE | CHARGES |  CREDITS |  BALANCE WINUS OLD DALANCE PICKUP
BALANCE FORWARDED 4cem POSTING CHARGES
455 4.55 - AUE 1 9CD 3333 5.00 AS e A
5.00 * A L
00 * B
00 * A DATE | REFERENCE | CHARGES |  CREDITS - |  BALANCE PLUS OLD BALANCE PICKUP
BALANCE FORWARDED 22.50 * POSTING CREDITS
2250 - 2250 NG 1 GCR 4444 12.25- 1025e]|A
12Esa@n /_\___// =
DATE | REFERENCE | CHARGES |  CREDITS |  BALANCE NO OLD BALANCE PICKUP
BALANCE FORWARDED 00 * POSTING CREDITS
AUG 1 9CSH 5555 12.50 - 12.50 A
12.50 &8 A L
DATE | REFERENCE | CHARGES |  CREDITS - |  BALANCE MINUS OLD BALANCE PICKUP
BALANCE FORWARDED 4000 POSTING CREDITS
4.00 4.00 - WG 19C/0 6666 1 2.00 1 6.00 &|A
12.00CR A |
3675 B
\_ LEDGER j
Fig. I-9
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"B" position and again depress the total key,

this clears both registers, It should be noted that
whenever a transfer control is present in an active
stop, any amounts totaled from register "A" will
accumulate in register "B" therefore, to print
totals fromi both registers always total "B" and
then "A", then "B" a second time to clear the
machine,

i. The tabulation control lever should now be
moved rearward to its tabulating position and
the carriage moved to the fourth stop position,

j. The register selector lever should be located
in "A" position,

After the above mentioned conditions are
checked, the machine is ready for posting
operations, An accounts receivable (charges
and credits) operation may be performed in the
following manner:

A ledger card and statement are selected.
The amount of the old balance on the ledger
card is indexed on the keyboard. The ledger
card and statement collated and then inserted
into the front of the open carriage and between
the guides on the form aligning table.

The form aligning table is then raised and
the last printing line on the form is aligned to
the scribed line on the aligning table, The
pressure roll release button is then depressed
and the carriage is closed.

If the old balance is a plus amount, the
plus motor bar (motor bar No, 2) is depressed.
If the old balance is a minus amount, the sub-
tract motor bar (motor bar No. 1) is depressed.

The reference number is indexed to the left
of the tens of cents column, and the character (if
required) is indexed in column 10, The plus
motor bar is then depressed.

The amount of the charge or credit is index~
ed on the keyboard and the plus motor bar
depressed, After this posting has been printed,
the carriage will now automatically tabulate
into the last carriage stop position and an auto-
matic sub-total of register "A" will take place.
Upon completion of the automatic sub-total
operation, the carriage will automatically open
(to permit the removal of the ledger card and
statement) and then return to the first carriage
stop position,

Printed in U, S, America 7-15-64

The carriage is now manually closed and the
old balance is observed on the previous line of
posting on the statement. If the old balance is
a plus amount, it is indexed on the keyboard and
the plus motor bar is depressed. If the old
balance is a minus amount the reverse entry key
is depressed. The carriage will now tabulate
into position three, an automatic total of register
"A" will take place, the amount will be trans-
ferred into register "B", the carriage then auto-
matically opens and tabulates to (starting)
position five, One line of posting of accounts
receivable is now completed and subsequent
postings may be made.

Totals are obtained after all items are posted,
The carriage is first moved to the third stop
position. The tabulation control lever is moved
forward and the register selector lever is moved
to "B" position. The total key is depressed and
a total of the charges or credits posted is printed.

FORM LAYOUT AND OPERATION SHEET USED
FOR MACHINE ANALYSIS

The "Form Layout" is a simple means of
illustrating forms, controls, and operations re- -
quired for a specified application. This sheet
also gives a sample posting of the particular

_machine for which the form layout has been

proposed, and specific mechanical conditions
requisite to the proper machine functioning.

Upper Portion of Sheet

The layout is fully identified in its upper
right corner as to the branch, machine style,
customer, application and other pertinent informa-
tion.

A printing control chart located in the upper
left corner shows the four combinations of print-
ing obtained through a printing control shaft.
Columns in which the printing is to be blocked
are indicated by an "X" and a carriage controlled
cipher split is indicated by an "0" on a line
between columns, To the right of each printing
combination is shown the identifying number of
the control roll used to obtain that particular
printing combination, When no roll is required,

Form 3784
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a cipher is shown in the "roll number" column,

Below the upper scale, a description of the
forms to be used is shown with an illustration of
the relative position of these forms as they fit
around the platen,

Right Side of Sheet

Space is provided on the right side of the
sheet for a detailed step by step explanation of
the operating instructions to perform the posting
for which the specified machine was built.

The first number appearing at the top of the
"carriage position number" column in the operat-
ing instructions indicates the position in which

the carriage is located when starting a posting run.

Lower Portion of Sheet

Within the schedule illustrated just above the
lower scale on the sheet, the location of carriage
tabulating stops on the stop bar is illustrated in
addition to an explanation of the various carriage
controlled machine functions (lanes of control).

Stop positions, which are numbered from
left to right, are represented on the layout by
a vertical line drawn from the line "Position
Number" to the top edge of the lower scale,
This line represents the stop as assembled on the
control bar at that position.

Left Side of Sheet

Form and printing limitations of both front
feed forms and forms used around the platen
are indicated on the left side of the sheet. From
the information given under form limitations,
the maximum width of forms and their locations
in the carriage may be determined. From the
information given under printing limitations,
the minimum length of the forms may be
determined.
NOTE: A comprehensive study of the "Form
Layout" that accompanies each machine will
provide service personnel an understanding of
the machines operation and functions and will
be a definite aid in affectively maintaining
performance of the machine.

)
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Basic Functions

CARRIAGE
MECHANISM
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R
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ADDING
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ADDING
PINION
CARRY
RACK
CARRY
RACK
LATCH

1
SECONDARY ADDING SECTOR
TOGGLE LATCH MECHANISM CAM RESTORING FRAME CARRY PAWL
ADDING MACHINE MAIN ADDING SECTOR CARRY
RESTORING SPRINGS OPERATING SHAFT PIVOT SHAFT PAWL LATCH

/\) Fig. I-10
AN As pointed out on page 3 Burroughs Series all follow the same basic construction consisting

P Machines include several individual series which of a Carriage Mechanism, Keyboard Mechanism,

are subsequently divided into styles that may be Printing Mechanism, Accumulator Mechanism

manually or electrically operated. These machines and a Power Mechanism.

THE CARRIAGE is a8 7/8" carriage known as the style NA -2
carriage which accommodates either 2 1/4" or

A wide range of carriage styles employed on 3 7/16" roll paper being easily and quickly in-
Series P machines help provide flexibility of stalled, The roll paper is placed on Shaft E so
applications but the basic carriage as illustrated the paper will feed from the bottom, The end
of the paper is placed down and behind the
platen A and twirler H is turned to feed the paper
up behind tearoff blade B while the writing table
C is held forward, The paper may then be
straightened when pressure roll release lever D
is held forward.

Carriage spacing (feeding of the paper)
during listing operations is controlled through
lever F which may be set to control the spacing
up to 5/6" - in multiples of 1/6", During
total operations, spacing is controlled through
lever G. It may be set in either of two positions -
rearward proving 5/6" spacing or forward per-
mitting spacing as indicated by the position of
lever F.

Printed in U,S. America 7-15-64 Form 3784
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SUBTOTAL KEY TOTAL KEY

LOCKING STRIP

INDEX STRIP

CHANNEL BAIL

>
KEY RESTORING ‘/w

BAIL

SHORT-CUT, FULL KEYBOARD

Key depressions on Series P keyboards are
light providing maximum operator speed with
minimum effort. This speedy short-cut key-
board features simultaneous, one operation
depression of amount keys and motor bar,

The keys numbered 1 thru 9 used to
index amounts (or figures) in the machine are
commonly known as "listing" keys and are
arranged in columns which is the major part
of the keyboard.

MINUS MOTOR BAR

= NON ADD KEY

REPEAT KEY

PLUS MOTOR BAR

P ROCKER ARM
e

CIPHER STOP

Fig, I-12

The keys located in the extreme right
hand column are known as operation control
keys and are used for controlling various
operations of the machine. On electrically
operated machines, most of these keys are
live keys - no motor bar depression is required.

This keyboard is designed for easy error
corrections, If a wrong key is depressed,
correction is made by depressing the correct
key in the same column. If the entire amount
is wrong, corrections are made by simply de-
pressing the error key.
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HAMMER LIMIT
HAMMER TYPE BAR

HAMMER LATCH
SPRING
HAMMER

HAMMER
SPRING
ADDING SECTOR

Fig. 1-13
THE PRINTING MECHANISM

The printing mechanism provides the
means by which the various calculations of
the machine may be recorded. During print-
ing operations, the type bars are moved redr-
ward by the hammers until the type comes
into contact with an inked ribbon resulting
in the amount being printed on the roll paper,.

THE ACCUMULA TOR MECHANISM

The adding sectors, include a type bar,
are limited in their upward movement during
listing operations by their corresponding index
bar limiting against the depressed keys or by
the cipher stop in the columns in which no
keys are depressed.

Adding is accomplished by meshing the
teeth of the adding pinions with the teeth of the
adding sectors during the early part of the return
stroke of the machine operation so the pinions
will be turned counterclockwise as the adding
sectors return to their home (normal) position.

When an adding pinion is turned more
than nine points, a wide tooth on the pinion
trips a carry pawl which, through its associat-
ed parts in the carry mechanism, advances
the next left pinion one point to add one in
the same manner as when making a mental
calculation,

Printed in U,S, America 7-15-64

LATCH ASSEMBLY
ACTUATING ARM

Totaling is accomplished by meshing
the adding pinions with the teeth of the add-
ing sectors at the beginning of the forward
stroke of the machine operation. During
this operation the adding sectors will continue
their upward travel until stopped by the wide
tooth of the adding pinions limiting on the
uppermost surface of their matching carry
pawl in the carry mechanism, This positions
the type bars.to print the amount that had
been accumulated in the pinions,

Sub-totaling combines the controls of
totaling and adding operations. During the
forward stroke, the operation is the same as
a total operation except the pinions remain
meshed with the adding sectors for the return
stroke which is the same as an adding opera-
tion, Thus, the amount accumulated is
printed, identified with a sub-total symbol
and retained in the adding pinions,

CARRY RACK
CARRY PAWL

CARRY RACK
A

MESHING CAM
ASSEMBLY

CARRY PAWL
- LATCH

Form 3784
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N
K\/"‘
PRIMARY SECTION
TORSION SPRING
SECONDARY SECTION
DASHPOT
DASHPOT ARM
HANDLE SHAFT
BASE SPRINGS
Fig. 1-15
" THE POWER MECHANISM which are joined together by a yielding connect-
ion in the form of a torsion spring. An oil filled
As pointed out on page4, Series P dashpot being connected directly to the second-
machines may be either manually or electrically ary mechanism provides a means of controlling
operated, The main operating mechanism of the speed of the secondary mechanism for proper
these machines consists of two sections namely, functioning of the various mechanisms in the s
the primary section, and the secondary section machine. N
Fig. I-17
TYPE P2 MOTOR AND DRIVE
TYPE 3 MOTOR AND DRIVE
Power for the electric operation of these lock between a clutch pawl and drive gear as a
machines is supplied by either a governor result of motor bar or operation control key
controlled Type 3 Motor which developes depression thus connecting the power from the
approximately 1/15 horsepower or a governor motor to a drive shaft, and thru a link, transmits
controlled Type P2 Motor which developes power to the primary- secondary sections for
approximately 1/40 horsepower, Construction machine operation.
-
of the drive mechanism provides a mechanical ' (
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(This page distributed to libraries only. File after Page X2-6, SeC. L)

INSTRUCTION OUTLINE
SUBJECT P-2A (P600)
(A one week course)
(One Week) (S‘Days) (LO Hours)

LESSON #1 (8 Hours)

Explanatory Lecture on the follow1ng subaects. Use a P612 machine.
2 Hours, '

NOTE: Remove Case and Base.

(A) Application: Pages 7, 8, 9, 10, 11, 12, Section I. Form Lay-
out DM2118,

(B) Outer carriage. Pages 5, 6, ‘Section VII.

(C) Inner carriage. .Page 7, Section VII.

(D) Carriage opening indexing. Pages 9, 10, Section VII.

(E) Release of carriage latch. Page 10, Sectlon VIiT,

(F) Carriage opening delayed by machine operation., Page 11, Sec. VII,

(G) Carriage opening blocks machine operation., Page 11, Section VII,

(H) Carriage opening disabling mechanism. Page 12, Section VII,

(I) Carriage non-tabulation., Pages 12, 13, Section VII,

(J) Manual carriage and aligning table opening., Page 13, Section VII,

Study and Review Period.

Assign the trainee |} hours in which he is to read the lesson mater-
ial, trace out the movements on the machine, familiarize himself
with the mechanisms, learn the adjustments, and make notes of any
item not clear to him,

Recap and Quiz.

Determine by thorough questioning that the trainee understands the
purpose, construction, operation, and adjustments of each subject
named above. Answer in detail his questions on items that were not
clear to him, 1 hour.

Mechanical Work, 1 hour.

(A) Remove and replace carriage as outlined in the Servicing
Procedures,

(B) Remove and replace M,R.C. Unit as outlined in the Servicing
Procedures.

Pyintga in U. S. America Revised 6-1-65 For Form 378l
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INSTRUCTION OUTLINE
SUBJECT P-2A (P600)
(A one week course)
LESSON #2 (8 Hours)
1. Explanatory Lecture on the following subjects. 1 1/2 hours.

(A) Pressure rolls are opened to facilitate insertion of forms.
Page 1L, Section VII,

(B) Aligning table and pressure roll control. Page 15, Section VII.

(C) Forms are controlled during printing., Pages 15, 16, 17,
Section VIT,

(D) Vertical sopacing indexed by the spacing control lever. Page 17,

~ Section VII,

(E) Carriage control indexes single spacing. Page 18, Section VII.

(F) Single spacing indexed by tabulation control lever, vertical
space bar, or carriage return bar. Pages 18, 19, Section VII,

(G) Platen control mechanism controls spacing. Pages 19, 20, 21,
Section VII,

2. Study and Review Period.

Assign lj 1/2 hours to the trainee in which he should proceed as
described in Lesson #l.

3. Recap and Quiz.
Proceed similarly as in Lesson #l. 2 hours,

L, No Mechanical Work,
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INSTRUCTION OUTLINE
SUBJECT P-24 (P600)
(A one week course)
LESSON #3 (8 Hours)

1. Explanatory Lecture on the following subjects. 1 hour,

(A) Carriage released during return stroke of machine operation,
' Page 21, Section VII, '
(B) Governor controlled carriage tabulation., Pages 22, 23, Sec-
tion VII, :
(C) Carriage tabulation delays trip and is cushioned by air pot
control, Pages 23, 2L, Section VII,
(D) Manual carriage tabulation. Page 2L, Section VII,
 (E) Carriage return indexed from control cam, carriage return bar,
and dashpot assembly, is actuated through motor power. Pages
25, 26, Section VII, .
(F) Motor power returns carriage. ,
(G) Control cam normalizes carriage return., Page 27, Section VII,
(H) Carriage return indexed by return motor bar., Pages 28, 29, 30,
- Section VII,
— (I) Carriage return 1ndex1ng disabled from vertical space bar, tab-
I ulation control lever, or carriage return disabling lever,
‘ Pages 31, 32, Section VII.,
(J) Skip indexing. Pages 32, 33, Section VII,
(K) Skip release. Page 3k, Section VII,
(L) safeguard interlocks. Pages 3L, 35, Section VII,
(M) Motor bar and control key interlocks safeguard machine oper-
ations, Page 36, Section VII,

2, Study and Review Period.

Assign I} 1/2 hours to the trainee in which he should proceed as
described in Lesson #1,

3. Recap and Quiz.

- Proceed similarly as in Lesson #l, 1 hour,
li. Mechanical Work, 1 1/2 hours.
(A) Remove and replace M,R.C. Unit as outlined in Servicing -

- Procedure.
(B) Remove and replace panel as outlined in Servicing Procedures.

Printed in U, S. América Revised 6-1-65 For Form 378l
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1.

INSTRUCTION OUTLINE
SUBJECT P-2A (P600)

(A one week course)

LESSON #) (8 Hours)

Explanatory Lecture on the following subjects. 1 hour.

(A) Printing mechanism actuated by primary section and dashpot
assembly. Page 37, Section VII, »

(B) Hammers released by dashpot assembly. Page 37, Section VII,

(C) Ribbon crossfeeds during the return stroke of the machine oper-
ation and is automatically reversed, Page 38, Section VII,

(D) Red ribbon 1lift mechanism indexed from. carrlage control,
Page 39, Section VII,

(E) Four position printing control mechanism indexes various printing
combinations., Pages 39, 4O, Section VII.

(F) Hammer latch retains hammer to cause non-printing, Pages L0,
41, Section VII,

(@) Clpher splits indexed from four position printing control shaft

Pages L1, Section VII,

(H) Closed account mechanism prints a symbol and two c:phers. Page
L2, Section VII,

(1) Two ciphers print with symbol. PagesIhZ L3, Section VII,
(J) Printing in column 13 with type bar in cipher pos1t10n. Pages
43, LL, Section VII.

Study and Review Period.

Assign 3 1/2 hours to the trainee in which he should proceed as
described in Lesson #1.

Recap and Quiz.
Proceed similarly as in Lesson #l. 1 hour,
Mechanical Work. 2 1/2 hours.

(A) Remove and replace hammerhead as outlined in the Servicing Pro-
cedures,

(B) Remove and replace printing control shaft as outlined in the
Servicing Procedures.
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INSTRUCTION OUTLINE
SUBJECT P-2A (P600)
(A one wéek cburse)
LESSON #5. - (8 Hours)
Explanatory Lecture on the following subjects. 1 1/2 hours.

(A) Accumulation., Page Lk, Section VII,

(B) Register selector lever - "A" and "B" positions, Pages L,
L5, Section VII.

(C) Register "B" accumulation. Page L5, Section VII,

(D) Transfer of register "A" totals to register "B" - carriage con-
trolled. Page L6, Section VII,

(E) Register "B" 1isted items. Page L7, Section VII,

(F) Register "B" totaling. Page L7, Section VII,

(G) Simultaneous Addition., Page L8, Section VII.

(H) Register identification - balance transfer operation., Pages
L8, L9, Section VII,

(I) Selector position chart., Page L9, Section VII,

(J) Non-add of register "A" indexed by carriage control - lane 3.
Pages 50, 51, Section VII,

(K) Subtraction, registers #A® and "Bt - indexed from carriage con-
trol - Lane L. Page 51, Section VII,

(L) Subtraction carriage controlled, normalized by key in p031t10n

L-0. Pages 52, 53, Section VII
(M) Automatic tobal mechanism. Pages 5L, 55, Section VII,
(N) Power indexing. Page 55, Section VII,
(0) Power cam functions. Page 55, Section VII,
(P) Result key depression., Page 56, Section VII,
(Q) Machine drive clutch trip. 7Pages 56, 57, Section VII,
(R) Automatic total disabling from motor bars. Pages 57, 58,
Section VII,
(8) Machine operation is prevented until result key is latched.
Page 59, Section VII,
(T) Drive trip from result key power mechanism, Page 59, Section VII.
(U) Automatic totals disabled by tabulation control lever. Page 60,
Section VII,
(V) Automatic total disabled by manual carriage tabulatlon. Pages 60,
61, 62, 63, Section VII,

Study and Review Period,

Assign lj hours to the trainee in which he should proceed as described
in Lesson #1.

Recap and Quiz,

Proceed similarly as in Lesson #l. 1 hour,

Printed in U. S. America Revised 6-1-65 For Form 3784
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L, Mechanical Work,

Have trainee reform Preventive Maintenance as outllned in The Ser-
vieing Procedures.

5. Cover with trainee the following P600 Correction Indexes. 1/2 hour.

#1002-I1 , #1016-IV
#1003-I, II : #1017-11
#1007-II1 ‘ : #1019-I1T
#1008-1, II, III, IV . #1020-IT
 #1009-IIT e #1021-1I
#1011-I, II, IV #1023-I, III
#1012-II, III #1027-I
#1013-I, V #1028-I, IIT
#101,-vI, VII #1030-I

6. Prepare Service Tralnlng Report, Form 1591, at the end of the last
day's guide.

~
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CARRTIAGE MECHANISM

CARRIAGE 3 7/8" REAR FEED

The carriage serves the dual purpose of
providing a means of advancing the roll paper
or forms as well as a printing surface for the
type while recording the various machine
operations and calculations.,

The roll paper is mounted on shaft G, the
leading end of the paper, which is unwound

from the bottom of the roll, is inserted down and
behind platen Z. The paper, as it passes around
the platen, feeds between the platen and pressure

Printed in U.S. America 7-15-64

rolls V. The pressure rolls, which are under the
tension of springs T, W, and X, ensures the
paper being advanced the amount established
by the position of lever I. Movable tear-off
blade A affords a convenience for placing the
paper under the blade, particularly when the
machine is used for printing on narrow forms.
Straightening of the forms or roll paper is
accomplished by moving lever C forward thus
releasing tension of pressure rolls V permitting
adjustment to the forms or roll paper.

Form 3784
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CARRIAGE FEED PAWL IS ACTUATED BY
HAMMER LATCH SHAFT ASSEMBLY

During the forward stroke of the machine
operation as shaft assembly S oscillates rearward,
feed pawl Q indexes to engage ratchet gear P
through arm R.

At the beginning of the return stroke of the
machine operation, shaft assembly S oscillates
forward which, through arm R swings feed pawl
Q forward to engage and rotate ratchet gear P
and platen Z thus vertically spacing the form
or roll paper. As ratchet gear P is rotated,
detend D seats in a notch between two teeth of
the gear to insure uniform spacing.

Near the end of the forward stroke, feed
pawl Q contacts roll 0 and is disengaged from
ratchet gear P.

FORM SPACING UP TO 5/6" -
IN MULTIPLES OF 1/6"

Space control lever I, with five positions,
- controls feed pawl Q to space the platen in
multiples of 1/6".

Feed pawl Q contains two projections: one
engages ratchet gear P for 1/6" spacing and
both engage for more than 1/6" spacing.

Lever H is a separate control for 5/6"
spacing during total operations, With lever H
forward, all machine operations space as indicat-
ed by lever I, with lever H positioned rearward,
total operations space 5/6" irrespective of the
position of lever I, and all other operations space
as indicated.

Movement of lever I to any of its five
positions moves stud K through bellcrank J.
During the forward stroke of a listing operation
as feed pawl Q is moved rearward, its upper
surface cams against stud K. Feed pawl Q is
thus positioned so that during the return stroke,
ratchet gear P is turned the required number of
spaces,

Fig. 1I-2

PLATEN SPACES 5/6" DURING TOTAL OPERATIONS

When lever H (Fig. II-1) is in its rearward
position, 5/6" spacing during total operations
permits printed amounts advancement beyond
the cutting edge of tear-off blade A, Fig. II-1.

Depression of total key AA positions the
forward portion of bail assembly AE into the
path of dashpot hanger shaft AD through arms
AB and AN,

During the forward stroke of the total
operation, shaft AD engages bail assembly AE

_ which, through roll AG engaging a cam surface

on arm AH moves link AF downward through
yielding connection spring AJ. Downward
movement of link AF rocks bellcrank J. (Fig.
II-1) to position stud K, (Fig. II-1) for 5/6"
spacing, ,

When lever H, (Fig, II-1) is in its forward
position, 5/6" spacing during total operations
is prevented, With lever in its forward position,
the lip on arm L, (Fig. II-1) limits on the hook
portion of the lever and subsequently the down-
ward movement of link AF is prevented and
spring AJ is expanded.

C:

e
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Tests and Adjustments

1. To ensure free movement of pressure roll
shaft U -

Lever C should be free to return to normal under
spring tension,

TO ADJUST, check shaft U for being properly
lubricated; and check springs T, W, and X .for
being in good condition.

2. To safeguard against overadjustment of arm
assembly AE-

Stud AL should be centrally located in the en-
closed slot in the right accumulator sideframe
when the machine is at home position.

TO ADJUST, bend the rearmost portion of arm
AN, :

3. To provide maximum indexing of bail
assembly AE from the depression of total key AA-
There should be minimum clearance between
stud AL and the lowermost portion of the leg of
bail assembly AE at point AK when the machine
is home,

TO ADJUST, manually hold bail assembly AE
upward, pull the handle forward to locate the
full stroke pawl in the first notch of the full stroke
segment,

Weave the U form of bail assembly AE.

4. To ensure full side engagement of roll

AG with the vertical cam portion of arm AH -
Bail assembly AE shouldhave a minimum
amount of side play.

TO ADJUST, re-position the set collar located
within the U form of bail assembly AE.

5. Toensure a full engagement of shaft AD
with the foremost portion of bail assembly AE-
With the total key depressed and the handle
pulled forward to locate the full stroke pawl

in the first notch of the full stroke segment,

the leftmost portion of shaft AD should be fully
engaged with the foremost portion of bail
assembly AE,

TO ADJUST, bend the forward portion of bail
assembly AE,

Printed in U.S, America T7-15-64
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NOTE: When making adjustment No. 5 care
should be taken that projection AC is properly
aligned to limit on the flat surface of the
dashpot cap.

6. Toensure 5/6" spacing during total opera-
tions when lever H is in its rearward position -
The projection on the uppermost portion of
link AF should have a safe hold on the lip on
the forward portion of arm L when the machine
is slowly operated during the forward stroke with
the total key depressed, lever I located in No. 5
position and lever H positioned rearward, '
TO ADJUST, bend the lip on arm L rearward,
but not so far as to bind on the forward edge of
link AF,

NOTE: After adjustment No. 6 has been made,
the lip on arm L should have a safe hold on the
hook portion of lever H during a machine opera-
tion with the total key depressed and lever H
in its forward position,

7. To ensure 5/6" spacing when lever I is
located in No. 5 position, -

Lever I should limit against hub M when the
lever is located in No, 5 position.

TO ADJUST, bend the lowermost curved
portion of link AF.

NOTE: After adjustment No. 7 has been made,
the hook portion of lever H should clear under
the lip on arm L as the lever is moved forward.
8. To ensure correct 1/6" spacing when lever
I is located in No. 1 position -~ :

Feed pawl Q should properly space the platen
1/6" when lever I is located in No. 1 position
and spring E is removed.

TO ADJUST, tilt roll K.

9. To ensure correct 2/6" spacing when lever
I is located in No. 2 position -

The-forward projection on feed pawl Q should
clear under- the lowermost-tooth of ratchet gear
P during the return stroke of a machine opera-
tion with lever I located in No. 2 position,

TO ADJUST, bend the lip on bellcrank J.

Form 3784
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KEYBOARD MECHANISM

MWW
,"m\ W
—

Fig. 11-3

The various functions of the machine are
indexed by depression of keys on the keyboard.
With keys depressed, the moving parts of the
machine are indexed or positioned to produce
the results desired as the machine operation
progresses,

As pointed out in Section 1, the keys
numbered 1 thru 9 are known as "listing keys"
They are arranged in columns and rows and
make up the major portion of the keyboard.
The "listing" keys are used to index amounts
or figures in the machine, Light depression
of these keys is provided by suspending locking
strip D from shaft C in the rear and stud G in
the front; also by suspending index strip AK from
shaft C in the rear and stud AD in the front.
The suspension of these strips prevents them
rubbing on the keyboard bottom plate E as the
keys are being depressed.

Depression of a key cams locking strip D

rearward until the upper slot in the keystem
permits the hooked projection of the locking
strip to move forward into the keystems upper
slot by the tension of spring B thus latching the
keystem depressed. As machine starts operating
locking strip D moves further forward present-
ing a flat surface under non depressed keystems
A thus preventing their depression after the
machine operation is started,

Depressed keys remain locked down until
near the end of the return stroke of the machine
operation when locking strips D are moved rear-
ward through the action of shaft I of the key-
board restoring mechanism, At that time, the
depressed keys are released and are returned to
non depressed position by springs F.

Automatic cancellation of an incorrectly
indexed key is accomplished by simply depress-
ing the correct key in the same column. Lock-
ing strip D moves rearward releasing the incorrect-
ly listed key, then forward to latch the correct
key down,
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FIG, II-4

CIPHER STOPS POSITIONED BY INDEX STRIPS

The purpose of the cipher stops AG is to
prevent the forward movement of index bars AI
in columns where no keys are depressed.

Spring AO holds the index strips forward
against shaft AJ, with the index strips so position-
ed, cipher stops AG are positioned to locate the
lip on their rearmost portion in the path of the
lowermost forward portion of index bars Al

During the forward stroke of a machine
operation, shaft AJ moves forward and away
from an upright projection on the forward portion
of index strips AK, If no listing keys are de-
pressed, index strips AK also move slightly for-
ward until projection AL limits against the wide
portion of total control strip AP thus retaining
the lip on the cipher stop in the path of index
bars Al

Depression of listing key AC cams index
strip AK rearward, rocking cipher stop AG down-
ward to position its lip below index bar AI. The

Printed in U. S, America 7-15-64

index bar is now free to move forward on a
machine operation and limit on the depressed
keystem,

During a total or a sub-total operation the
cipher stops must clear index bars AI permitting
the index bars to move forward as accumulated
amounts are cleared from the adding pinions.
This is accomplished through the depression of
keys AA or AB., Depression of these keys cams
total control strip AP to the right, positioning a
cutout in control strip AP in front of upright

projection AL, During the forward stroke of a
total or sub-total operation, index strip AK moves
forward with shaft AJ to limit projection AL in
the cutout portion of total control strip AP, This
additional forward movement of the index strip
AK positions the lip of cipher stop AG between
the two prongs on the forward portion of index
bar AI. Index bar Al is now free to move for-
ward and be limited by the amount accumulated
on the adding pinions (see subject "Total
Limit" - page 29).

Form 3784
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Sec, II

Tests and Adjustments

1, To assure free forward movement of index
bars AL
Index bars AI should clear under shaft AE and over
shaft AM; also, the foremost portion of the index
bars should clear the "U" form of cipher stops
AG as the handle is pulled slowly forward with
nines indexed on the keyboard.
TO ADJUST:
a, Weave the offset portion of the adding
sector up or down to position index bars AI
for proper clearance over shaft AM,
b. Bend the foremost portion of index bars AI
for proper clearance under shaft AE and for
clearance with the "U" form of the cipher stops.
2. To safeguard against a side weave of cipher
stops AG and assure a rigid limit of index bars
Al against the cipher stops at cipher position -
Cipher stops AG should be positioned to provide
a central alignment of the narrow portion of their
lips with the forward end of index bars AI and at
the same time the horizontal arm of the cipher
stops should be parallel with the forward end of
the index bars,
TO ADJUST, bend the horizontal arm of the
cipher stop.

3. To assure unobstructed engagement of the

aligning shaft G, (Fig. II-11, Page 16) with the
adding sectors when the adding sectors are

located in cipher position - There should be from
.008" to ,015" clearance between the forward
end of index bars Al and the lips of cipher stops

AG when the machine is home,
NOTE: Before proceeding with the following

test, check for sector limit shaft to be properly

adjusted. (See Tests and Adjustment, Page 23).
a. With the machine clear, depress the total
key and pull the handle slightly forward.
Insert the handle of a keyboard brush (which
is approximately 5/16" thick) under the for-
ward base spring retaining shaft and up between
the handle shaft and the cross strap of the
secondary mechanism,
b. Manually move index strips AK rearward
and forward and check the lip on the cipher
stops AG to have a slight drag on the forward
end of the index bars Al

TO ADJUST, bend the lip of the cipher stops AG.

NOTE: When making the above adjustment,
care must be taken that .008" to ,015" clear-
ance is retained between the lip of the cipher
stop and the forward end of the index bar when
the machine is at home position, Loss of this
clearance could result in incorrect totals due to
failure of the cipher stops to move up out of the

~ path of the index bars during the total operations

and/or automatic printing of nines in columns
where no amounts are indexed due to the cipher
stops failing to be properly positioned to block
index bars movement.
4, To assure unobstructed engagement of the
aligning shaft with the adding sectors when the
adding sectors are limited by depressed keystems-
An individually depressed keystem should limit
its corresponding index bar Al so as to permit
only a minimum amount of upward or downward
movement in the adding sector as the aligning
shaft enters the tooth spaces of the adding sector.
The following method is suggested for making
the tests
a, Depress a row of keys.
b. Pull the handle all the way forward, then
release it to a point where the aligning shaft
moves out of the tooth spaces of the adding
sectors,
c. Pull the handle forward again to move the
aligning shaft into the tooth spaces of the add-
ing sectors and check for minimum upward or
downward movement of the type bars.
TO ADJUST, with numeral keys depressed, bend
the lowermost portion of the keystem forward or
rearward.,
NOTE: To obtain the correct position of the
adding sectors when No. 9 keys are depressed,
raise or lower bail C (Fig, II-17, Page 22).
5. To safeguard against the automatic printing
of nines in columns where no keys are depressed
during listing operations following total or sub-
total operations -
Total control strip AP, when manually
moved to the right and then released,
should be free to fully return toward the
left by tension of spring AN
TO ADJUST, remove total control strip AP and
check it for being straight; also, check for
clearance between the right end of strip AP and
the keyboard bottom plate E,

O
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KEY RELEASE MECHANISM

Keys depressed at the beginning of a
machine operation are released automatically
upon completion of the operation, Improper
keys which have been depressed may be re-
leased before the machine operation by de-
pression of the error key.

At the beginning of the forward stroke of
a machine operation, roll J (of the main
operating section) moves rearward away from
key restoring slide L permitting the latter to
be pulled rearward and upward under the tension
of spring M. As slide L moves upward and
rearward its foremost hooked portion is placed
behind roll O.

Near the end of the return stroke of the
machine operation, roll J drives key restoring
slide L forward until the latter contacts brace
K and is caused to be rotated counterclockwise
to it's home position. During its forward travel,
the keyboard restoring slide L rocks bail B and
shaft assembly A through rolls O and N respect-

ively, The rocking of bail B restores the
indexed keys by moving locking strips G and

I rearward by lips C. The rocking of shaft
assembly A moves index strips F rearward
through links E and shaft H, This action is
necessary - following a total and. sub-total
operation to move the index strips out of the
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Fig, 1I-5
Notches in the total control strip AP (Fig, I11-4)
permitting the strip's return to home position,

Tests and Adjustments

1. To safeguard against an interference of
the foremost portion of locking strips G and
index strips F with the lips C of bail B while
indexing amounts on the keyboard-

There should be approximately ,010" clearance
between lips C and the foremost portion of the
locking strips G and index strips F when the
machine is at home position.

TO ADJUST, bend lips C.

2. To assure the correct relative position of
lips C to the foremost portion of the locking
strips G and index strips F -

Lips C should be centrally aligned with the
foremost portion of the locking strips G and
index strips F,

TO ADJUST, loosen screws P and re~position
guide plate D,

3. To assure full restoration of all indexed
amount and operation control keys -

All indexed keys should fully release before the
end of the return stroke when the machine is
manually operated slowly with a full row of
keys depressed.

TO ADJUST, bend lips C.

Form 3784




192 Burroughs - Series P Instruction Book

Sec, II

Fig.11-6
ERROR KEY MECHANISM

As previously stated, improperly indexed
keys may be released before the machine is
operated by depression of the error key.

Depression of error key B lowers lever E
which, through roll F rocks bail H. Rocking
of bail H moves locking strips C rearward
through lips A to release the incorrectly indexed
keys. - Depression of error key B also moves
locking strip D rearward through its camming
surface. Rearward movement of locking strip
D releases incorrectly indexed operation
control keys as its hooked projections are
moved out of the slots in the keystems.

Tests and Adjustments

1. To assure full restoration of indexed keys
from error key depression -

Index a row of keys across the keyboard and
depress the error key slowly. Check for the
indexed keys to be fully restored just before
the error key is fully depressed,

TO ADJUST overall, bend arm G up or down.
TO ADJUST for individual columns, bend
lips A,

REPEAT KEY MECHANISM

The repeat key is used when an amount is
to be added a number of times in succession,
such as a multiplication operation. Use of this
key eliminates the need of re-indexing the
amount after each machine operation,

Fig. II-7

On some electrically operated machines,
the depression of the repeat key trips the drive
mechanism to operate the machine; the key is
manually held depressed for the required
number of operations. On hand operated
machines, the repeat key latches down in
the conventional manner when depressed and
is released by the error key after the required
number of operations have been completed, »

During a machine operation with key B (\
not depressed, roll E on lever C rides on the
lip of intermediate arm F which is raised on
each machine operation through roll G and
key restoring slide H, With key B depressed
there is no movement of lever C and, there-
fore, the upward movement of intermediate
arm F and the key restoring slide H is prevent-
ed thus preventing the foremost portion of
restoring slide H from moving up behind roll
I, With the key restoring slide H held in this
lowered position, bail A is not rocked during
the return stroke of the machine operation and
subsequently the indexed keys will remain
depressed for the next operation.

Tests and Adjustments

1. To assure the proper functioning of the

repeat key mechanism -

With repeat key B manually held down there
should be a non-binding clearance between

the bottom of repeat keystem B and the top

of lever C.

TO ADJUST, bend lever C by using screw

driver slot D. ) C
—
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Fig. 11-8

KEYBOARD SAFEGUARD (HANDLE BREAK)
MECHANISM

In order to insure the accuracy of the machine
calculations, certain safeguards are provided to
prevent the operator from intentionally or inad-
vertently manipulating the numeral and/or
operation control keys during machine operations.

On normal machine operations shaft assembly
J swings rearward until projection H of shaft
assembly J limits on right side frame G. Arm K
is pinned to, and moves with shaft assemblyJ
to position stud L in the upper portion of the slot
in hook M and subsequently swings hook M out
of the path of pawl N of the main operating
section thus permitting an uninterrupted machine
operation, If, through a misadjustment or
misoperation of the machine the movement of
shaft assembly J is interrupted and arm K does
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not move high enough to position stud L in the
upper portion of the slot in hook M, hook M will
not swing clear of pawl N and a handle break
will occur, i.e., the power being applied to
the primary mechanism is disconnected and the
machine will return to home position.

The movement of shaft assembly J may be
interrupted and a handle break occur if a listing
key is partially indexed or off adjustment. A
condition of this type prevents the full forward
movement of locking strip A which in turn
restricts the movement of rocker arm I, As
shaft assembly J swings rearward, it limits pre-
maturely against the rear leg of rocker arm I
thus failing to move arm K high enough to
position stud L in the upper portion of the slot
in hook M to swing the hook out of the path of
pawl N.
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The movement of shaft assembly J may
also be interrupted causing a handle break if a
total or sub-total operation is attempted with a
listing key depressed. If an operation of this
type was permitted it is possible that the amount
printed would be less than the amount being
cleared from the accumulator, To illustrate,
let us assume that 123 had been accumulated
in the machine. On the following operation,
let us again assume that the operator indexed
the number 5 key in column one and, in-
advertently depressed the total key. As the
forward stroke of the machine operation
progresses, the adding pinions are meshed with
the adding sectors as demanded by total
operation and, as the adding sector in column
one moves up under spring tension it will be
prematurely limited at number 3 position by
the adding pinion in column one, This same
condition could arise on a total operation if
a listing key of a smaller amount than pre-
viously accumulated was accidentally indexed
during this total operation,

As shaft assembly J swings rearward on
each machine operation, it carries link F
rearward with it, The hooked portion on the
rear of link F rides in the slot of channel bail
B and is held upward in the slot of channel
bail B by spring C. On total or sub-total
operations link F is lowered as keys D or E are
depressed thus placing the step of the hooked
portion of link F in the path of the lower shelf
of channel bail B, If, on a total or sub-total
operation, no listing keys are depressed, shaft

-assembly J will swing rearward moving link F

rearward to rock channel bail B and the
machine operation is free to continue, If,
however, a listing key is depressed at the time
a total or sub-total is attempted, the rearward
movement of shaft assembly J is blocked and
a handle break will occur, This is due to the
shorter travel of locking strip A when a listing
key is depressed. The locking strip will limit
on the crossbar of the keystem instead of pass-
ing under the crossbar as occurs when the
keystem is not depressed. This shorter travel
of the locking strip restricts the movement

of channel bail B as it is rocked against the
rear of the locking strip by link F. Restrict~
ing the movement of channel bail B and
subsequently link F and shaft assembly J
results in hook M being held in the path of
pawl N,

Tests and Adjustments

1. To assure proper functioning of the
handle break mechanism -
a, With no keys depressed on the keyboard,
pull the handle forward slowly and check
for slight clearance between hook M and
pawl N,
b, Depress the total key and a listing key.
Pull the handle forward slowly and check
for stud L to stop at the top of the long
dwell in hook M, There should be only
slight movement in hook M at this time.
TO ADJUST, bend arm K as required, being
sure that stud L remains in a horizontal
position,

Sec, II
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OPERATION CONTROL KEY INTERLOCKS

The operation control key interlocks
prevent the depression of more than one control
key at a time, If two or more operation control
keys were permitted to be fully depressed
simultaneously and a machine operation attempt-
ed, a lockup or wrong addition could result.

Interlocks C are located between locking
strip D and permanent strip B, The foremost
interlock movement is controlled by shaft A
while the rearmost interlock movement is
limited by plate E which is fixed in keyboard
bottom plate F. The interlocks float between
the controlled foremost interlock and fixed plate
E with only enough movement to permit the
thickness of one keystem between them at one
time.

Fig, 11-9

Interlocks of various designs are provided
to be used with flexible control keys. Inter-
lock AC safeguards against manipulation of
the total and sub-total keys after the machine
operation begins, The forward portion of inter-
lock AC swings upward through spring AE as
roll AB moves away from the rearmost portion
of the interlock. If through manipulation, the
total or sub-total key is depressed after the
machine operation begins, rocker arm AF, which
is controlled by locking strip AA, will be delay-
ed in rocking rearward, giving the lip on the
foremost portion of interlock AC time to posi-
tion behind the step of the rocker arm. This
restricts the rearward movement of shaft
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assembly J (Fig, II-8) and a handle break
will occur,

Fig, I-10

Tests and Adjustments

1. Tosafeguard against the manipulation of
the total keys -
a, With the machine home, check for the
lip on the foremost portion of interlock AC
to have approximately 1/32" clearance under
the lowest point of rocker arm AF,
b. Attempt to depress a total key at the same
time the handle is started forward and check
for the lip of interlock AC to position in the
path of rocker arm AF,
TO ADJUST, bend interlock AC by using screw
driver slot AD.
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PRINTING MECHANISM @

Fig. II-11

The printing mechanism provides a means
of recording the various calculations of the
machine in a legible form for visual reading.

Depression of a listing key, as illustrated,
establishes a limit for the forward travel of
index bar A. At the beginning of the forward
stroke of a machine operation, restoring frame
B moves away from adding sectors C permitting
the tension of springs E to raise the adding
sectors until index bars A limits against the
depressed keystems. Type bar D, being attach-
ed to the adding sectors by clip F and spring H,
rises with the adding sector to locate a specified
figure, corresponding to the indexed key on the
keyboard, in printing position.

During a total or a sub-total operation, the
travel of adding sectors C and consequently the
upward travel of the type bars are governed by
the amount being cleared from adding pinions
(see Total Limit, Page 29),

Following the upward travel of the type bars
and just prior to the end of the forward stroke,
arm J of the dashpot arm assembly K, rotates
aligning shaft G through stud I. As aligning
shaft G is rotated, its formed bottom outline
of the slots move in between the teeth of the
adding sectors, This action by the aligning
shaft locks the sectors in alignment just prior
to printing, resulting in a uniform alignment
of the print,
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Fig. 1I-12

HAMMERS DRIVE TYPE BARS REARWARD TO PRINT

Printing takes place near the end of the
forward stroke, following the positioning and
aligning of the type bars D.

As sector C moves upward during the
forward stroke of the machine operation, the

- formed ear on the uppermost portion of the add-

ing sector moves away from hammer latches AF
permitting springs AA to pull the hammer latches
upward until their uppérmost portion limits against
the underside of shaft AG and lip AE of latches AF
are positioned in line with the foot of hammers
AH. As the forward stroke of the machine opera-
tion progresses, hammer latch assembly actuating
bail AB, actuated by dashpot shaft assembly AD,
rocks hammer latch shaft assembly AC and ham -
mer latches AF upward and rearward. As latches
AF move upward and rearward, lip AE of the
active hammer latches engage the foot of ham-
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mers AH to cock the latter expanding springs Al
As the hammers are being cocked, type bars D
follow the uppermost portion of the hammer
forward through spring H tension. Further move-
ment of the hammer latch assembly cams lip AE
of the active hammer latches off the foot of
hammers AH releasing the latter where the tension
of springs AI drive the hammers against the type
bars. The type bars in turn are thrown rearward
against the inked ribbon where the specified
character or figure is printed on the recording
tape.

NOTE: It may be observed that hammer latches
AF in the last four columns are copper plated to
identify them as having a slightly longer upper-
most portion to contact on the underside of shaft
AG sooner than the latches to the right of them,
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Sec. II

Earlier contact of these copper plated latches
against shaft AG provides an earlier hammer re-
lease and fire of the four left hammers. This
early hammer fire eliminates any interference
between the overlapping tails of these hammers
with the remaining hammers as the latter fire,
which enables the remaining hammers to exert
maximum impact of the type bars against the
ribbon and platen.

After the hammers are fired, they are limited
by limit plate AJ which is tapered to limit the
hammers on the left later than those on the right
to arrest any overthrow of the active hammers thus
preventing cipher imprints from appearing in the
inactive columns to the left of indexed amounts.
This could be caused by an active hammer contact-
ing the overlapping tails BC (Fig, II-13) of the
adjoining inactive hammer to the left hard enough
to jar the inactive hammer and cause a cipher
imprint to appear.

Automatic printing of ciphers to the right
of an indexed amount (in columns where no
amounts are indexed) is accomplished through
overlapping tails BC which extend from left to
right, Ashammer BB is cocked, overlapping
tail BC will cock the adjoining hammer to the
right, This action continues across the hammer
section as long as overlapping tails are present,

A permanent split in the automatic cipher
print is obtained by removing overlapping tail
BC in the specified column.

Printing of a cipher to the left of units (for
example ,05) is accomplished through overlapping
tail BD which is on the front of the hammer in
the ten cent column (column 2) and extends to
the right in front of the units of cents hammer

(column 1), As the units of cents hammer
(column 1) is cocked, the hammer in column

two is also cocked to print a cipher in that
column,

Tests and Adjustments

1., To assure correct timing of aligning shaft
G, Fig, II-11 '

Wwith 9's indexed in the first, middle and last
columns on the keyboard, bring the handle

BD

Fig, I-13

forward until the type bars just reach the nine
position. At this point it must be possible to
depress the type bars manually, but a slight
forward movement of the handle must bring
the aligning shaft in to block any movement
of the type bars.

TO ADJUST, bend lip L (of arm J) to re-
position arm J up or down as required.

2. To assure correct timing of the hammer
fire -

After making test No. 1, check for the ham -
mers to fire just after the aligning shaft is
fully seated in the sectors. f

TO ADUST, bend the upper prong of actuating
arm AB for an earlier or later contact with
shaft assembly AD.
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Fig, 11-14

SYMBOL PRINTING

Symbol type bar J, located in column O,
prints specified symbols to the right of printed
amounts, In Series P100 machines, the symbol
type bar may contain up to a maximum of ten
individual characters (10 pitch) which are index-
ed through the depression of various operation

* control keys for identifying the operation taking

place,

Depression of total key C lowers total arm
O'which, through lip P, lowers symbol indexing
arm E. On the forward stroke of the machine
operation, as restoring frame K moves up and
away from symbol sector L, spring I pulls symbol
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sector L upward which, through stud N, rotates
bail H until lip G of bail H limits on symbol
indexing arm E as illustrated to position type
bar J for printing a specified symbol.

Depression of sub-total key D lowers sub-
total arm F, Lowering of sub-total arm F
positions symbol index arm E through lip P to
limit bail H through lip G as illustrated for
printing a specified symbol.

Depression of non-add key B lowers non-
add arm A which, through its rearmost portion
contacting the foremost portion of symbol index
arm E, positions the symbol index arm to limit
bail H through lip G as illustrated for printing
a specified symbol,
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Printing of a symbol is generally prevented Tests and Adjustments
in column O when no operation control keys
are depressed. This is accomplished in the 1. To assure that symbol index arm E may
same manner as when no numeral keys are fully restore to normal position at the end of
depressed in the amount columns; i.e. lip AF a machine operation in which an operation
of adding sector AE retaining hammer latch AC control key had been depressed -
in a lowered position where it will not be per- There should be approximately .010" clearance
mitted to engage the hammer. between the forward edge of lip G and symbol
By trimming off the forward projection of index arm E when symbol index arm E is in
hammer latch AD (in column 0), the latch is home position. (Machine at home position)
held at all times in an active position by spring TO ADJUST, weave the horizontal portion of
AB and will engage hammer AA (in column 0) bail H,
to print a specified symbol (which is located 2. To assure the correct symbol to print from
in the cipher position on the type bar) during indexed control keys -
machine operations with no operation control The control keys, whether latched down or
key depressed. held depressed against their limit, should align

their corresponding step of symbol index arm E
in the path of lip G.
TO ADJUST,
a. From total key, bend lip P
b. From sub-total key, bend the lower
portion of sub-total arm F where it contacts
lip P,
c. From non-add key, bend the rearmost
portion of non-add arm A where it contacts
the forward end of symbol index arm E,

Fig, 11-15

O
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Fig. 11-16

RIBBON FEED AND REVERSE MECHANISM

A uniform shade of printing and even wear
of inked ribbon F is obtained by crossfeeding the
ribbon during each machine operation and
automatically reversing the direction of the
crossfeeding when all of the ribbon has been
unwound from either spool.,

Ribbon F is stored on spools A and H and
feeds between the type bars and the recording
media. As the type bars are thrown rearward
(by the hammers) an imprint of the figure or
character on the face of the type bar is trans-
ferred on to the recording media.

Bell crank M rides in the notch of arm N
(N being part of assembly AC, Fig. II-12 )
and is actuated on each machine operation.
Stud D on slide K, extends through either one
of two pockets in detent C and downward into
the fork of bell crank M., As bellcrank M is
actuated, both slide K and detent C are actuat-
ed giving movement to feed arms J and P which
in turn engage ratchet wheels I and Q respective-
ly to feed the ribbon which is kept taut during
the feed by friction plates B and G through
spring E.

Positioning of stud D in either of the two
pockets in detent C permits only one of the two
ribbon feed arms to be active at a time; i.e., if
feed arm P is active, it will continue to turn
ratchet wheel Q winding the ribbon onto spool A
until spool H is empty. When spool H is emptied
the pull of the ribbon prevents further turning of
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ratchet wheel Q. A further attempt by feed arm
P to turn ratchet wheel Q overcomes the tension
of spring L repositioning stud D into the alternate
pocket of detent C; this reverses the action of
the feed arms. Feed arm P is now inactive and
feed arm J becomes active to feed the ribbon on
spool H,

Tests and Adjustments

1. To assure proper feeding of the ribbon -
Feed arms J and P should pick up not less than
four or more than five teeth of ratchet wheels
I and Q when active and should clear the ratchet
wheels when inactive.
TO ADJUST, bend feed arm J and P toward or’
away from the ribbon posts.
2. To assure proper functioning of the ribbon
reverse mechanism -
a. The ribbon should be held taut between
the spools without sag.
b. The ribbon should reverse on the first
machine stroke after a spool has been emptied.
TO ADJUST:
a, Remove coils from, or expand springs E.
b. Remove coils from, or expand spring J also,
check for proper lubrication in the two pockets
of detent C,
NOTE: A machine lock could result from a hard
left to right ribbon reverse during the forward
stroke of a machine operation due to the added
load placed on the torsion spring of the main
operating section.
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ACCUMULATION

Fig, I1-17

ACCUMULATION OF INDEX AMOUNTS

Accumulation of amounts in the machine
may be accomplished by two methods, i.e.

(a) turning an adding pinion up to nine points by
an adding sector, (€) turning an adding pinion one
point by a carry mechanism,

Indexing of a listing key on the keyboard is
the first step in the process of accumulating
amounts. During a listing operation, the depress-
ed keystem releases a sector and acts as it's
limit, controlling the amount of movement add-
ing sectors E and their associated adding pinions
will receive.

Restoring bail F, through roll J and secondary
cam L, holds the adding sectors at home position,
During the forward stroke of a machine operation

as cam L rotates, spring K causes roll J of re-
storing bail F to follow cam L thus raising re-
storing bail F permitting the adding sectors in
the active columns to be raised through the
tension of springs H until index bar A limits
against the depressed keystems 1 thru 8. When
number 9 keys are depressed, the adding sectors

limit against the edge of bail C. Adding sectors

in inactive columns (columns in which no keys
are depressed) are held at home position by the
foot of cipher stops 0 being located in the path
of index bars M. Tie strip N and shaft B act as
supports for the index bars, while the cutout slots
in aligning shaft I act as guides, maintaining
the lateral alignment of the adding sectors with
the adding pinions.

C
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ECCENTRIC LIMIT SHAFT

Eccentric limit shaft AB safeguards against
downward overthrow of the adding sectors beyond
their home position when increasing the amount
on the adding pinions to nine. Such an overthrow
of the adding sectors at this timé could cause the
wide tooth of the adding pinion to trip off an
unwanted carry resulting. in over addition,

Fig, 11-18
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Tests and Adjustments

1. To safeguard against unwanted carries
resulting from an overthrow of the adding sectors
as they are restored to normal at the end of the
return stroke of a listing operation-

With the machine home, eccentric limit shaft
AB should be positioned to provide a non-binding
contact against the bottom of the longest adding
sector,

TO ADJUST, loosen nut AA and turn eccentric
limit shaft AB, ’
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ACCUMULATOR MESHING CONTROLS

NOTE; Before proceeding with the following
subject, a clear understanding should be had
of the following terminology:
(A) "Adding pinions being in mesh" -
means that the adding pinions have been
moved forward into mesh with the teeth of
the adding sectors.
(B) "Adding pinions being out of mesh" -
means that the adding pinions are positioned
rearward and are in mesh with the teeth of
the carry racks.

When the machine is at home position,
adding pinions M are out of mesh with the
adding sectors L, Meshing of the adding
pinions with the adding sectors during listing
and totaling operations is secured by rocking
cam assembly 0 through accumulator control
arm assembly T; the latter being connected
to cam assembly 0 through stud S.

Various keyboard controls determines the
time during machine operations in which the

C
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Fig. 11-19 .

accumulator control arm assembly T is
actuated by the secondary mechanism through
stud AC or roll AA engaging pawls B and Z or
hooks D and AB.

Rearward movement of the accumulator
control arm assembly rotates cam assembly 0
counter clockwise which, through roll N moves
adding pinions M forward into mesh with the
adding sectors L. Forward movement of the
accumulator control arm rotates cam assembly
0 clockwise permitting the tension of spring P
to move the adding pinions rearward out of
mesh with the adding sectors and into mesh
with the carry racks.

LISTING OPERATION

At the beginning of the forward stroke of
a listing operation, roll AA moves away from
hook AB permitting spring U to move the
accumulator control arm assembly rearward
approximately 1/16". Toward the end of the .
forward stroke, stud AC passes under pawl B C/‘
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permitting the step of pawl B to drop behind

stud AC, The 1/16" rearward movement of
the accumulator control arm assembly at the
beginning of the forward stroke is required to
assure a safe latching lead of pawl B behind

stud AC during a fast operation.

At the beginning of the return stroke, stud
AC engages pawl B to drive the accumulator
control arm assembly rearward and subsequently
moving the adding pinions into mesh with the
adding sectors. The adding pinions remain
in mesh with the adding sectors during the
return stroke at which time the indexed amounts
will be added onto the adding pinions, At the
end of the return stroke, following the full
restoration of the adding sectors, roll AA en-
gages hook AB to pull the accumulator control

arm forward thus permitting spring P to pull
the adding pinions out of mesh as cam assembly

O is raised.

Detent R retains cam assembly O in its
lowered position after stud AC leaves pawl B
during the listing operation thus safeguarding
against a premature raising of cam assembly
O due to an upward snap of the carry racks
against the underside of roll Q during the
carry rack resetting.

TOTAL OPERATION

As pointed out in Section I, a total of
the previously accumulated amount is obtain-
ed by the depression of the total key,

Depression of total key F lowers total
arm G which in turn raises pawl B into inactive
position through hook D and raises pawl Z into
active position through stud J and link K,

On the forward stroke of a total operation,
roll AA drives accumulator control arm
assembly T rearward through pawl Z. The
rearward movement of the accumulator control
arm assembly, through cam assembly 0,
meshes adding pinions M with adding sectors
L. The adding pinions remain in mesh with
the adding sectors throughout the forward
machine stroke during which the upward
travel of each adding sector is stopped by
the wide tooth of the adding pinions limiting
on the carry pawls,
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Toward the end of the forward stroke of
the total operation, stud AC engages hook D
pulling the accumulator control arm assembly
forward disengaging the adding pinions from
the adding sectors, The adding pinions are
now clear at zero and in mesh with the carry
racks as the adding sectors return to their
home position on the return stroke of the
total operation.

SUB-TOTAL OPERATION

The sub-total key is used when it is
desired to print the amount accumulated on
the adding pinions but retain the amount on
the pinions for accumulation of additional
amounts.

Depression of sub-total key H lowers
sub-total arm I which, through link K raises
pawl Z into the path of roll AA, Asona
total operation, the adding pinions are meshed
with the adding sectors at the beginning of
the forward stroke through roll AA, pawl Z,
accumulator control arm assembly T and cam
assembly 0,

Due to hook D not being lowered from the
depression of the sub-total key, stud AC passes
under the hook at the end of the forward stroke
and the accumulator control arm assembly T
remains positioned rearward to keep the adding
pinions in mesh with the adding sectors during
both the forward and return strokes thus retain-
ing the accumulated amounts in the adding
pinions,

Near the end of the return stroke, roll AA
engages hook AB pulling the accumulator control
arm assembly forward to disengage the adding
pinions from the adding sectors.

NON -ADD OPERATION

As stated in Section I, the non-add key is
used when printing but not accumulating indexed
amounts which are required for identification
purposes such as account numbers, etc.

Depression of non-add key C lowers non-add
arm A which, through its lowermost portion
contacting stud Y, rocks pawl B upward and out
of the path of stud AC, On the return stroke of
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the machine operation, stud AC passes under
pawl B, the adding pinions are not brought into
mesh with the adding sectors and the amount
indexed on the keyboard is simply printed on
the recording tape.

Tests and Adjustments

1. To safeguard against elimination of indexed
amounts -

The step of pawl B should have safe latching lead
behind stud AC at the end of the forward stroke
of a listing operation.

TO ADJUST, first check the accumulator control
assembly T for being free with spring U unhooked,
then check the toggle adjustments as outlined

on page 32. ,

2, To assure full restoring of the machine at
the end of the return stroke of a listing operation-

With the machine home, there should be slight
clearance between roll AA and hook AB,

TO ADJUST, bend hook AB.

3. To assure proper functioning of the total
mechanism -

With total key F latched depressed, operate

the machine and check for stud AC to pass under
pawl B with clearance during the return stroke.
TO ADJUST, bend the lower forward projection
on total arm G that contacts hook D,

4. To assure proper functioning of the non-add
mechanism -

Wwith non-add key C latched depressed, operate
the machine and check stud AC to pass under
pawl B with clearance during the return stroke,
TO ADJUST, bend the lip on non-add arm A
that is contacted by the non-add keystem C.

D

(
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Fig. 11-20

THE ACCUMULATOR

Series P100 machines are designed to
accumulate plus amounts only. As outlined
under Fig, II-17 , accumulation of amounts
may be accomplished by two methods, i.e.

(a), turning an adding pinion up to nine points
by an adding sector, (b), turning an adding
pinion one point by a carry mechanism.,

Frame assembly P, which contains adding
pinions A, carry pawls R, and carry pawl latches
S is rocked forward at the beginning of the return
stroke of a listing operation by cam G through
roll J and, is brought rearward at the end of the
return stroke of a listing operation by spring H
as cam G is raised.
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Each adding pinion A contains ten teeth,
one of which is wider than the others and is
known as a carry cam (or wide tooth), When
the accumulator is clear (after having taken a
total operation) the wide tooth of the adding
pinions are positioned rearward over carry pawls
R,

THE CARRY MECHANISM

Carries are accomplished in two stages, i.e.
(1) the initial carry which takes place when
adding pinions A are in mesh with the adding
sectors, (2) the completed carry which takes
place as the adding pinions are meshed with
the carry racks B.
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Fig. 11-21

INITIAL CARRY

As the amount on any one adding pinion
is increased beyond nine, the wide tooth
(located in cipher position on the adding pinion)
is rotated past carry pawl R rocking the latter
rearward where it becomes latched on the second
step of carry pawl latch S into an initial carry,
NOTE: It should be noted that carry pawls R
are positioned within frame P so that each carry
pawl is aligned with the carry rack latch D in
the adjacent column to its left. For example -
carry pawl R in column one is aligned with
carry rack latch D in column two; carry pawlR
in column two is aligned with carry rack latch
D in column three etc,

Fig, 11-22

COMPLETED CARRY C

At the end of the return stroke of the listing
operation as the adding pinions move out of
mesh with the adding sectors and into mesh with
carry racks B, carry pawl R which had been
latched rearward into an initial carry, contacts
the upper foremost portion of carry rack latch D
moving the latter rearward to release carry rack
B , in the adjacent column to the left. As
carry rack B is released, spring F moves the
carry rack into carried position, rotating the
next adding pinion A one tooth space to
complete the carry,

Collars E prevent an overthrow of carry
rack latches D as the latter are moved rearward
during a carry operation thus safeguarding
against the carry racks from moving high enough
to turn an adding pinion more than one tooth
space,

CARRY RESETTING

Resetting of a carry involves resetting of
both carry pawls R and carry racks B. Carry
pawls R are reset by lip AA on carry racks B C'
lifting the carry pawl latches S as the carry
racks raise during a carry operation.

Carry racks B are reset by shaft C as cam
assembly G is lowered at the beginning of the
return stroke of the next listing operation. Shaft
C is lowered each time the adding pinions are
engaged with the adding sectors, but only at
the beginning of the return stroke of a listing
operation is it necessary to lower the shaft
enough to reset the carry racks.

Block W (Fig. II-19) provides a means
of disengaging pawl Z (Fig, 1I-19) from roll
AA (Fig, 11-19) before shaft C moves down
far enough to reset the carry racks during
total operations, Resetting of the carry racks
during total operations is not essential and,
due to the normal early disengagement of
roll AA (Fig. 11-19) from pawl Z (Fig. II-19);
thus preventing the carry racks which may at
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times not be fully reset and subsequently a
lock up between the adding pinions and carry
racks might occur.

TOTAL LIMIT

As pointed out under Fig, II-19 in
subject "Total Operation”, adding pinions A
are meshed with the adding sectors and turned
clockwise during the forward stroke also, the
upward travel of the adding sectors is limited
by the wide tooth of the adding pinions limit-
ing on carry pawls R, i.e. carry pawls R are
so designed with a flat surface on their upper-
most portion that prevents the passage of the
wide tooth of the adding pinions beyond the
carry pawls when contacting the latter on the
top.

Tests and Adjustments

1, To assure free movement of adding pinions
A -

Adding pinions A should have from .003" to
.015" overall side play within frame P.

TO ADJUST, replace space collars on right end
of pinion shaft T. See Accumulator Collar
Chart, Plate 7, Series P Accumulation Parts
Catalog, for correct space collar. :

2. To assure free movement of frame P; also
correct alignment of adding pinions A and
carry racks B -

With frame P limiting against the accumulator
left sideframe, there should be ,003" to ,006"
clearance between set collar AB, Plate 1, Series

P Accumulation Parts Catalog and the accumula-

tor right sideframe,
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TO ADJUST, re-position collar AB, Plate 1 in
Parts Catalog.
3. To assure the proper functioning and free
movement of carry pawls R -
Carry pawls R should align with the wide tooth
of adding pinions A, with the uppermost
postion of carry rack latches D and should
have from , 003" to . 015" over all side play.
TO ADJUST, .
A. Bend the upper portion of carry pawls R to
obtain correct alignment with the wide tooth
of adding pinions A and carry rack latches D.
B. Open or close the "U" form of carry pawls
R for correct side play.
4. To assure the proper functioning and free
movement of carry rack latches D -
Carry rack latches D should align with the upper
portion of carry pawls R and should have from
.003" to ,015" over-all side play.
TO ADJUST:
A, Bend the upper portion of carry rack
latches D to obtain the correct alignment
with the upper portion of the carry pawls R.
B. Open or close the "U" form of the carry
rack latches D for correct side play.
5. To assure the proper functioning and free
movement of carry racks B -
Carry racks B should align with their respective
adding pinions A and should have from .003"
to ,015" over-all side play.
TO ADJUST:
A. Bend the forward portion of carry racks B
to obtain the correct alignment with adding
pinion A.
B. Open or close the "U" form of the carry
racks B for correct side play.
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POWER MECHANISM
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Fig. 11-23

The main operating section provides a
means through which power is furnished to the
various mechanisms within the machine.

This mechanism consists of a primary sec-
tion and a secondary section which are connected
through a yielding connection in the form of a
torsion spring. The primary mechanism is made
up of handle shaft J, full stroke segment E, drive
pawl A, and pawl B while the secondary section
consists of cam F, bail G, and segment K.

Torsion spring C furnishes a uniform trans-
mission of power from the primary section to the
secondary section permitting proper functioning
of the various mechanisms within the machine
in addition to providing a yielding connection
between these two sections to safeguard against
machine damage should a lock up occur.

NOTE: It should be noted before proceeding
further, that, during manual operations of the
machine, the forward limit of the main operating
section is a face portion of square stud O limiting
in the rear end of a crescent shaped slot in the

left sideframe. Also, when the machine res-
tores to home, the normal limit for the main
operating section and therefore the machine is
this same stud limiting in the forward end of the
crescent-shaped slot.

In machines constructed for hand operations
only, the power used to drive the machine is
applied through handle shaft J, which rotates
freely within full stroke segment E. Drive pawl
A is keyed to handle shaft J and Pawl B is
fastened to full stroke segment E. In machines
of hand electric construction, the reverse is true;
i.e, drive pawl A is not keyed to handle shaft J
while full stroke segment E is pinned to the
handle shaft, thus making it possible to manually
operate an electric machine should a power
failure occur,

Base springs M are expanded on the forward
stroke of a machine operation, and their tension
supplies the power to restore the machine to
home position on the return stroke.
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DASH POT ASSEMBLY

The speed of the secondary section and,
therefore, the speed of the various mechanisms
within the machine is controlled by dashpot
assembly I,

Plunger AB is connected to the secondary
section through dashpot arm H (Fig, 1I-23).
Flow of oil, contained in cylinder 1, controls
the speed at which the plunger may travel, On
the forward stroke of a machine operation,
plunger AB travels upward and the oil is free
to pass through two small ports in the plunger
around rods AD, Rubber sleeve AA acts as a
wiper to remove oil from the plunger shaft and,
ball valve AE is closed as the plunger moves
upward,

On the return stroke during the machine
operation, the plunger is traveling downward.
0Oil is now free to pass around ball valve AE
in addition to passing through the small ports,
Rods AD are increased in diameter at their lower
ends to reduce the flow of oil through the ports
in the latter stage of the return stroke., This
affords a cushioning effect as the machine
restores to home position.
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Fig, 11-25

PRIMARY MECHANISM FORWARD
STROKE CONTROLS

Full forward movement of the primary
section is compelled on manual operations by
full stroke pawl BA dropping into the notches
of full stroke segment E. On electrically opera-
ted machines, full movement of the primary
mechanism is controlled through drive link BC
and eccentric BB (Type 3 Motors) or drive link
BD and eccentric BE (Type P2 Motors).
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Fig, 11-26

" TOGGLE MECHANISM

During fast machine operations, the primary

section may reach its full forward travel before

. the secondary section. This is caused by the
restraining action given the secondary section
by the dashpot assembly.

The toggle mechanism, consisting of toggle
CD and toggle latch CA locks the primary section
in its forward position until the secondary section
has completed its full forward travel thus safe-
guarding against a short stroke of the secondary
section and assuring full actuation of the various
mechanisms within the machine.

One link of toggle CD is secured to the
machine left sideframe while the other link is
fastened to full stroke segment E of the primary
section, During the forward stroke of a machine
operation, toggle CD is opened by the movement
of segment E, As the machine operation continues,

" toggle CD moves upward by spring CE until lip
CC limits against segment E at which time the
toggle is located slightly above center position.
The locking action of the toggle retains the
primary section in its forward position until the
secondary section reaches its forward position
where stud D releases the toggle, permitting
the primary and secondary sections with the
machine to restore to home position,

Latch CA, by dropping into a notch in the
toggle, as the latter moves up above center,
prevents the toggle from rebounding down below
center and a subsequent early release of the
primary section, Latch CA is released by stud D
just prior to the release of the toggle,

On slow manual operations of the machine,
there is no lag of the secondary section behind
the primary section and, as the toggle approaches
its locking position, stud D, of the secondary
section, contacts and forces the toggle downward
thus preventing it from locking the primary in
a forward position,

Tests and Adjustments

1. Tosafeguard against a short stroke of
the secondary section -

The toggle mechanism should lock the
primary section forward until the secondary
section has reached its full forward travel,
With all the blades of feeler gauge Kit
124 3/4 A (approximately 1/16") inserted
between shaft L and cam F, (Fig, 11-23)
pull the handle all the way forward and
with the machine remaining in this posi-
tion (not manually held) make the follow-
ing tests:

A, There should be minimum clearance
between stud D and toggle CD at point CB,

C

-
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\ B. Latch CA should drop into the notch

‘ of the toggle with just enough clearance
at point CG to permit minimum rebound
of the toggle when the latter is pressed

‘ downward, This is a safeguard against
the toggle rebounding down below center,
C. There should be approximately 3/64"
clearance at point CF. This is to assure
that latch CA is clear of the notch in the
toggle just prior to stud D releasing the
toggle.

TO ADJUST:

A, Wwith the machine locked forward, bend
stud D forward or rearward as required.
B. With the machine locked forward, bend

1 stud D up or down as required. '
C. With the machine still locked forward,
bend latch CA at point CI, being careful
not to overadjust.

O
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2. To assure the correct speed of the
secondary section -

Dashpot assembly I should contain sufficient
oil to provide the correct speed of the
secondary section.

TO ADJUST:

To fill the dashpot, fully depress plunger AB,
remove screw AC and fill the cylinder to the
level of the screw opening with machine oil
16249245,  After filling the cylinder, it is
advisable to replace screw AC, finger tight,

then operate the machine several times before
completely tightening the screw, This permits

excess air to be expelled aroung the screw
opening rather than around the cap where
oil leakage might occur.
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Fig. 11-27

TYPE THREE MOTOR AND DRIVE

The Type Three Motor and Drive assembly
is the first of two types of power units used on
Series P electrically operated machines, This
assembly is fastened to the machine left side
frame and drives the machine through the forward
stroke. The motor which is speed controlled,
operates on either alternating or direct current,
developing approximately 1/15 horsepower at
3.000 r,p.m.

Depression of a specified operation control
key or motor bar initiates a power driven mach-
ine operation by closing microswitch D and
tripping a clutch mechanism. Torque from the
motor is then applied to the machine through a
drive mechanism,

Brush receptacles retaining the motor
brushes are anchored in plastic housing 0 by
set screws in the rear of the plastic housing.

The opening in the brush receptacle is formed

so as to limit the depth at which the brush spring
may enter, thereby preventing damage to the
commutator surface if the brush is permitted to
wear excessively before replacement. To reduce
wearing of the motor brushes, the commutator
should be dressed occasionally by using a clean-
ing paddle, Kit 194 1/2 which is inserted through

the opening in the rear of the plastic housing.

Bearings at either end of the armature shaft
are of the sealed ball bearing type and require
no lubrication,

A detachable line cord is provided on many
current styles of machines, A plug receptacle
mounted on the machine rear sub-base is de-
signed with connectors to facilitate removal of
the motor. A third (center) prong on the
receptacle serves as a ground.

A condenser located on the underside of the
plastic housing is composed of two strips of
tinfoil separated by strips of non-conducting
material, Its purpose is to prolong the life of
the switch and governor contact points by absorb-
ing the electrical charges which tend to arc
between the points as they are separated.

Resistor A, which is made of a coil of
special alloy wire set in a porcelain mold, sets
up a resistance to the flow of current to the motor
as the governor points open. A steady, partial
flow of current-passes through the resistor to the
motor to provide a smooth motor performance
while the remainder of the current is dispersed
in the form of heat thus controlling the speed
of the motor and prolonging the life of the
governor contact points.

~
'
e
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ELECTRICAL CIRCUIT

The electrical circuit of the P100 machine
equipped with a type 3 motor is illustrated by
the accompanying schematic diagram..

The current enters the circuit at terminal AF.
If handle switch AE is closed, current flows on to
resistor A, A portion passes through the resistor

and a portion through governor C. Flow of
current continues to main switch D, when closed,
completes the circuit on through the motor
brushes to armature AC, the motor fields AB and
out at terminal AA, Condenser AD is connected
across the governor C and resistor A, Terminal
AG represents the ground connection,

Fig. 11-29

GOVERNOR MECHANISM

The governor mechanism safeguards against -
the motor from driving the machine beyond its
maximum safe operating speed - 130 strokes per
minute by diverting the flow of current to the
motor through resistor A (Fig, II-27),

As the speed of the motor builds up beyond
its safe operating rate, centrifugal force causes
weights C to swing in a wider arc, driving pin
BA against screw BC, overcoming the tension
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of spring BF and subsequently separating governor
points BM and BL., The contact points will then
remain separated until the motor slows down and
weights C again return to a smaller arc permitting
current flow thru the governor assembly.

During each operating cycle of the drive
mechanism, roll BH rocks arm BI which, through
stud BJ riding up and down in the forked portion
of arm BG provides a wiping action of governor
point BK. This assures a prompt, even separat-
ing and closing of the governor points.
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Fig, 11-30

DRIVE MECHANISM

A motor driven machine operation is pro-
vided when the electrical circuit is completed
and the drive clutch is tripped. This is accom-
plished through depression of the motor bar or
an operation control key.

The accompanying illustration depicits the
drive mechanism when the machine is at home
position. Torque from the motor turns drive

gear DH and DJ through worm gear DI, Drive
gear DH contains 41 teeth while worm gear DI
contains 2 teeth thus providing a 20 1/2 to 1
gear ratio of the drive mechanism.

The drive shaft assembly, including re-
tainer DG, shaft CX, and arm DM remain
stationary and independent of the revolving

drive gears as long as clutch dog DF is dis-
engaged from drive gear DJ.

Depression of the motor bar or an operation
control key lowers intermediate motor bar CE,
Lowering of the intermediate motor bar rocks
latch CA through stud CD, out of engagement
with the square stud in arm DO thus permitting
arm DO to be pulled downward by spring CF to
turn trip shaft assembly CG. Turning of shaft
assembly CG raises arm DA which in turn rocks
hook J, releasing arm K (Fig. II-27) closing
the points of microswitch D, (Fig. II-27).

Hook J, being pinned to shaft CV, rotates
the shaft permitting clutch dog indexing arm
DD to drop past the cutout portion of shaft CV
through the tension of spring CW. As arm DD
drops, it rocks clutch dog DF into a tooth space

C
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of drive gear DJ thus locking drive shaft assembly
CX to revolving gears DH and DJ.

As drive shaft assembly CX revolves
primary power section CL is rocked through
arm DM, drive link CN, eccentric CM, drive
pawl DN and pawl B, (Fig, 1I-23), the
latter being fastened to the primary power
section CL.

Segment CZ, which is secured to the inside
of the drive housing cover, holds clutch dog DF
engaged with gear DJ during that interval of a
machine operation where the toggle mechanism
is released and the initial pull of the base
springs taking over, could cause the clutch dog
to become disengaged from gear DJ.

Near the complete revolution of the drive
shaft assembly, the high point of cam L
(Fig. II-2T) passes over the roll on arm K
(Fig. 11-27) to reset the arm and open the

microswitch points and, at the same time,
spring CY resets hook J to restore shaft CV,

As shaft CV is restored; clutch dog indexing
arm DD comes to rest on the shaft and clutch
dog DF is rocked out of the tooth space in gear
Dj, thus disengaging the drive shaft assembly
from the drive gears. The drive shaft assembly
is retained in its home position by arm DK
through roll DL to assure full disengagement
of the clutch dog.

Should an operator ride the total key
following a listing operation in which a relay
carry is taking place and manage to trip the
drive initiating a total operation before carries
from the preceding listing operation are
completed may result in a wrong addition or a
lock-up. The delayed clutch trip mechanism
safeguards against this possibility.

Roll CK rocks passby pawl CJ forward on
the forward stroke of a machine operation and
rides on the surface of cam CH. Toward the
end of the return stroke, roll CK leaves cam
CH and rides on the surface of passby pawl CJ.

. The outline of the passby pawl prevents roll

CK and subsequently trip shaft assembly CG
from restoring until the very end of the return
stroke thereby preventing a second trip of the
drive mechanism until carries have been
completed.

To assure the proper lubrication of the drive
mechanism, approximately 1/2 ounce of drive
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o0il (S165 1/2 B) is contained in the drive
housing. Oil is added to the drive by removing
filler screw DB. The correct oil level is
approximately 1/8" below the filler opening.
Tube B (Fig. II-27) serves as a breather

for the drive mechanism, preventing oil from
being forced through the housing as heat builds
up during sustained use. The tube extends
around the housing to safeguard against oil
leakage while the machine is in transit,

Tests and Adjustments

1. To safeguard against premature release of
the clutch -

Manually release latch CA from square stud
on arm DO and move arm DO downward
slowly,

Check for hook J to be disengaged from the
stud in arm K simultaneously with the
engaging of roll CK with cam CH.

TO ADJUST, bend arm DA.

2. To assure closing the microswitch points
without excessive overthrow -

With the motor bar or an operation control
key held fully depressed, there should be
from .125" to .140" clearance between the
underside of arm E and the body of switch D.
TO ADJUST, bend finger G.

3. To assure proper indexing of machine
functions from operation control key 6-0
before tripping the clutch and, to provide a
basic adjustment (adjustment of other operation
control keys and motor bars) -

With operation control key 6-0 latched down,
trip latch CA should have a full hold on square
stud DO and not more than .005" clearance
between stud CD and the forward finger of
trip latch CA.

TO ADJUST, turn eccentric CB.

4. To assure proper indexing of machine
functions before tripping the clutch and provide
a safe minimum release clearance for the
clutch trip mechanism when operation control
keys or motor bars are fully depressed -

With any operation control key or motor bar

‘(except operation control key 6-0 or live

repeat key) latched down, there should be
no movement of trip latch CA and, when
fully depressed, there should be no less than
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.015" clearance between the latching step
of trip arm CA and square stud DO,
TO ADJUST, bend the projections on inter-
mediate motor bar CE that are contacted by
the various operation control keys.
5, To assure safe indexing of the repeat key
function -
There should be a safe passing clearance
between latch CA and square stud DO when
the repeat key (O.C.K. 5-0) is fully depressed.
TO ADJUST, bend the projection on inter-
mediate motor bar CE which is contacted by
the repeat keystem.
6. To assure proper functioning of the gover-
nor control -
A. Check governor weights C and pin BA
for free.
B. Place a .050" feeler gauge between pin
BA and screw BC. Motor should just start
to operate when the drive is tripped. Place
a ,010" feeler gauge at the same point.
Motor should operate normally when the drive
is tripped.
C. Check for correct crank speed (between
144 and 147 strokes per minute) by tripping
‘the drive with the drive mechanism dis-
engaged from the machine and counting the
drive revolutions.
TO ADJUST:
A. Lubricate governor parts with S131A
machine oil,
B. Loosen nut BB and turn screw BC.
Retighten nut BB.
C. Loosen nut BD and turn screw BE,
Retighten nut BD.
7. To assure a full forward stroke of the
machine on each electric powered operation -
There should be ,020" to ,030" clearance
between the square portion of the large stud
in primary section CL and the rearward end of
the slot in the left machine sideframe at the
end of the forward stroke of a motor driven
machine operation.,
TO ADJUST: with the machine at home
position, set eccentric CM with its high point
upward, Trip the clutch and manually operate
the machine to the end of forward stroke by
manually turning the motor. Turn eccentric
CM clockwise to reduce clearance between
the square portion of the large stud in pi:imary

section CL and the rearward end of the slot

in the left machine sideframe or counterclock-
wise to increase,

8. To assure re-engagement of the drive with
the primary power mechanism following a
handle break -

There should be a minimum of . 005" latching
lead between drive pawl DN and pawl B

(Fig. 1I1-23) as the two re-engage after a
handle break.

TO ADJUST, refine adjustment No, 7 above.
NOTE: If adjustment No, 7 has been properly
made, there will usually be a satisfactory
latching lead between the two pawls without
further adjustment. If not, be sure eccentric
CM has its high point above center before
attempting to refine adjustment No. 7,

Fig. 11-31
MANUAL OPERATION SAFEGUARD SWITCH

This mechanism safeguards the operator
against possible injury by preventing motor
driven machine operations with the handle
inserted.

Insertion of the handle into the machine
rocks bellcrank D thereby lowering insulated
stud B attached to the rear of the bellcrank.
Lowering of stud B permits spring tension to
open the contacts of microswitch A, thus
interrupting the circuit to the motor,

When the handle is removed from the
machine, spring C pulls bellcrank D to
close the microswitch contacts. The electri-
cal circuit is now completed through the
microswitch and a motor driven machine
operation is permitted.
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TYPE P2 MOTOR AND DRIVE

The type P2 Motor and Drive assembly is
the second of two types of power units used on
Series P electrically operated machines, This
assembly, although different in design than the
Type 3 motor and drive assembly, also fastens
to the machine left side frame and serves the
same purpose, that of driving the machine
through the forward stroke of an operation.

The motor which is speed controlled, operates
on either alternating or direct current,
developing approximately 1/40 horsepower

at 6000 r,p.m, '

Depression of a specified operation control
key or motor bar initiates a power driven
machine operation by actuating microswitch B
completing the electrical circuit and tripping
a clutch mechanism. Torque from the motor
is then applied to the machine, through belt C
and a system of gears which produce the desired
crank speed of the drive mechanism, Power
spring G assists the motor in driving the machine
through the forward stroke, affording movement
to cam EP (Fig, I1-36). During the return
stroke of the machine operation, power spring
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Fig. 11-32

G is expanded through motor power, thus
storing power for a following machine operation.

Clips Q hold motor brushes R in the brush
receptacle. Toreduce wearing of brushes R,
the commutator should be dressed occasionally
by using a cleaning stone, Kit 195,

A detachable line cord is provided. Plug
receptacle S, mounted on auxiliary base P,
contains a third (center) prong which serves
as a safety ground connection.

Condenser U is composed of two strips of
tinfoil separated by strips of non-conducting
material, Its purpose is to prolong the life of
the switch and governor contact points by
absorbing the electrical charges which tend
to arc between the points as they are separated.

Resistor A, which is made of a coil of
special alloy wire set in a porcelain mould,
sets up a resistance to the flow of current to
the motor as the governor points open. A
steady, partial flow of current passes through
the resistor to the motor to provide a smoother
motor performance while the remainder of the
current is dispersed in the form of heat thus
controlling the speed of the motor and pro-
longing the life of the governor contact points.
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Fig. 11-33

ELECTRICAL CIRCUIT

) The electrical circuit of the P100 machine
equipped with a Type P2 motor is illustrated
by the accompanying schematic diagram,

The current enters the circuit at terminal
AF, If handle switch AD is closed, current

GOVERNOR MECHANISM

Governor BC safeguards against the motor
driving the machine beyond its maximum safe
operating speed 130 strokes per minute by
diverting the flow of current to the motor through

resistor A,
The governor is mounted on shaft BF and

revolves with the shaft during a machine
operation. If the speed of the motor builds

up beyond its safe operating rate, centrifugal
force separates contact points BG expanding
spring BD. The contact points will then remain
separated until the motor slows down to its safe
operating speed at which time spring BD will
again close the contact points,

flows to main switch B which, when closed,
passes current to resistor A and governor AC,
Current passes through the governor and con-
tinues on through the motor brushes to armature
AE, the motor fields AB and out terminal AA,
Terminal AG represents the ground connection.

Fig. 11-34

)



Sec, II Burroughs - Series P Instruction Book 41

Fig. 11-35

MICROSWITCH CONTROL

A motor driven machine operation is
provided when the electrical circuit is completed
and the drive clutch is tripped. This is accom-
plished through the depression of a motor bar
or an operation control key.

Depression of the motor bar or a specified
operation control key lowers intermediate
motor bar CM, Lowering of the intermediate
motor bar rocks latch CF through stud CH out
of engagement with lip CI, thus permitting
arm CL to be pulled downward through the
tension of spring CN and turn shaft assembly CO.
Turning of shaft assembly CO rotates arm CU
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and rocks bail CZ through stud CV. Rocking of
bail CZ lowers the rearmost portion of actuating
arm CD out of the path of the lip on arm DB
permitting spring DA to pull arm DB forward
which in turn moves insulated stud CB from
leaf spring B permitting spring DC to move
switch points CA and complete the electrical
Circuit,

The switch points are opened at the end
of drive cycle as actuating arm CD is raised
through the tension of spring CC and moved
rearward by the action of rolls I on projection
CE of actuating arm CD assembly as cam K
completes its revolution.
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Fig. 11-36

CLUTCH MECHANISM

The accompanying illustration depicts the
drive mechanism (which contains a 41 to 1 gear
ratio) when the machine is in home position.
Torque from the motor drives pulley EU through
belt C. Pulley EU in turn drives gear EC through
gearsET, EA and EB, Gear EC turns freely
on drive shaft assembly EG until the clutch is

“tripped. Drive shaft assembly EG, including
clutch dog assembly EF, shaft EG, cams EP and
EL remain stationary, independent of revolving
gear EC as long as the clutch dog is not engaged
with gear EE.

As previously outlined under "Microswitch
Control", bail CZ is rocked from the depression
of the motor bar or a specified operation control
key. As bail CZ is rocked, its foremost portion
is lowered out of the path of clutch dog EF
permitting engagement of the tooth portion of
the clutch dog with a tooth space of gear EE by
spring ED. Clutch dog assembly EF and shaft
assembly EG carrying cams EL and EP are now
locked together, and revolve with drive gear EC,
The additional driving force of power spring G
is applied to the machine through arm ER, roll

ES and cam EP.

As cam EL rotates, the primary power
section is rocked through roll EQ, eccentric EO,
arm EN, drive pawl EM and pawl B (Fig. 1I-23),
the latter being fastened to the primary power
section,

Spring F assures re-engaging drive pawl EM
with pawl B (Fig, I1-23) in the event a handle
break occurs.

Following a complete cycle of drive shaft
assembly EG, the machine operation is
completed and trip bail CZ is restored to
home position by spring CX. As the drive shaft
assembly cycle is completed, clutch dog EF
re-engages bail CZ and is moved out of engage-
ment with the tooth space in gear EE. As the

clutch dog is disengaged from gear EE, roll EH
moves into the pocket of detent EI as the latter
is pulled down by spring EJ. This detenting
action assures a safe passing clearance between
the clutch dog and the teeth of gear EE.

Machines equipped with the Type P2 motor
and drive assembly also contain pawl CR and
roll CS to provide the same delayed clutch trip
safeguard as previously outlined under Type 3
motor and drive assembly, Fig. II-30
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Fig, I1-37

MOTOR BRAKE MECHANISM

Brake shoe FA is applied to brake wheel FC
following each machine operation to reduce the
undesirable noise caused by the motor and drive
coming to rest.

With the machine at home position, the
tension of spring FD holds brake shoe FA against
the brake wheel, Asa motor driven machine
operation begins, the high point of cam K moves
away from roll M permitting spring FD to move
the foremost portion of lever FE downward, thus
relieving the pressure of the brake shoe from
against the brake wheel as the torque in the
motor causes the brake shoe to be thrown rear-
ward. The brake shoe will remain rearward,
clear of the brake wheel, until the end of the
drive cycle when the high point of cam K re-
engages roll M,

Tests and Adjustments

1. To assure correct drive belt tension and
prevent excessive wear of governor and motor
shaft bearings -

There should be slight slack in drive belt C.
TO ADJUST, loosen four screws O and shift
motor forward or rearward. Tighten screws O.
2. To assure correct positioning of switch
bracket DD -

With the machine at home position, insulated
stud CB should position leaf spring B rearward
to retain switch points CA in open position; also,
with the drive tripped, stud CB should clear
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leaf spring B to permit spring DC to close the
points,

TO ADJUST, loosen screws T and move switch
bracket DD all the way forward. Then, move
the bracket rearward to a point that will provide
just minimum of clearance between the lip on
the lowermost portion of arm DB and the rear-
most portion of arm CD.

3. To assure opening the switch and applying
the brake at the end of the machine operation -
Hole L should align with the .127" hole in side
of frame E,

TO ADJUST, loosen two screws J and position
cam K.

4, To safeguard against premature release of
the clutch -

Trip the drive mechanism, manually operate
the machine by rotating the motor until near
the end of a complete cycle just before roll CS
drops off the passby pawl CR, check for mini-
mum clearance between stud CV and bail CZ.
TO ADJUST, weave bail CZ. '
5. To assure a safe hold of the foremost
portion of trip bail CZ on clutch dog EF -

Trip the drive mechanism, manually operate
the machine by rotating the motor until near
the end of a complete cycle and check for the
forward projection on left side of trip bail CZ
to clear the teeth of gear EE. Complete the
machine cycle and with the drive mechanism
at home position, check the foremost portion
of trip bail CZ to have a full hold on clutch
dog EF,
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TO ADJUST, bend lip CW for earlier or later
limit on the underside of sideframe E.

6. To assure proper indexing of machine func-
tions from OCK 6-0 before tripping the clutch
and, to provide a basic adjustment (adjustment
of other OCK's and motor bars)

With OCK 6-0 latched down, trip latch CF
should have a full hold on lip CI and not more
than . 005" clearance between stud CH and the
adjusting arm of latch CF.

TO ADJUST, turn eccentric CJ.

7. To assure proper indexing of machine func-
tions before tripping the clutch and, to provide
a safe minimum release clearance for the
clutch trip mechanism when operation control
keys or motor bars are fully depressed -

With any OCK or motor bar depressed (except
OCK 6-0 or live Repeat Key) latched down,
there should be no movement of trip latch CF
and, when fully depressed, there should be no
less than . 015" clearance between the latching
step of CF and lip CI.

TO ADJUST, bend the projections on inter-
mediate motor bar CM that are contacted by
the various OCK's and motor bars.

8. To assure safe indexing of the repeat key
function -

With a live repeat key fully depressed, there
should be a clearance of .015" to .040" between
latch CF and lip CI.

TO ADJUST, bend the projection of intermediate
motor bar CM which is contacted by the repeat
key.

9. To assure correct switch point closing time -
With any OCK depressed, check for .005" to
.012" clearance between the underside of the
formed lip on arm DB and actuating arm CD.

C

TO ADJUST, bend lip CY.
10. To assure proper machine speed - 120 to

130 strokes per minute -

Governor BC should be adjusted to provide
between 144 to 147 strokes per minute of drive
arm EN when pawl EM is held disconnected
from pawl B (Fig, II-23).

TO ADJUST, turn screw BE clockwise to increase
speed and counterclockwise to reduce speed.
11. To assure a full forward stroke of the machine
on each electric powered operation -

There should be ,020" to ,030" clearance
between the square portion of the large stud in
the primary section CL (Fig. I1-30) and

the rearward end of the slot in the left machine
sideframe at the end of the forward stroke of a
motor driven machine operation.

TO ADJUST, turn eccentric EO.

12. To assure re-engagement of the drive with
the primary power mechanism following a
handle break -

There should be a minimum of . 005" latching
lead between drive pawl EM and pawl B

(Fig. 11-23) as the two re-engage after a
handle break,

TO ADJUST, refine adjustment No. 11 above.

O
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REVIEW ITEMS OF SERIES P100 MACHINES

1. What is the purpose of pressure rolls V, Fig II-1?
2. How are the pressure rolls released?
3. How is the paper guided around the platen Z, Fig, II-1?
4. What is the purpose of the movable tear-off blade A, Fig. II-1?
5. What is the purpose of lever I, Fig, II-1? ‘
6. How is 5/6" spacing accomplished during a total operation?
7. What is the forward limit for locking strips D, Fig. II-3 (a) during a listing operation with
numeral keys depressed? (b) during a listing operation with no keys depressed? (c) during a total
} operation?
| 8. What is the forward limit for index strips AK, Fig. II-4 (a) during a listing operation with
| numeral keys depressed? (b) during a listing operation with no keys depressed? (c) during a total
operation?
9. What amount would be accumulated if both the No, 5 key and the No. 8 key in the same column
were depressed during a listing operation?
10, What is the purpose of the total control strip AP, Fig, 11-4?
11, What is the purpose of the keyboard safeguard (handle break) mechanism?
12. What causes a handle break to occur (a) when a key is partially depressed? (b) when the total key
and a listing key are depressed?
13. What prevents the hammers AH, Fig. II-12 from being released during a blank machine

operation?
14, How are the type bars limited when a No. 9 key is depressed?
i Q 15. What is the purpose of the aligning shaft G, Fig. I1I-11?

16, How are the hammers released to print an indexed amount?
17. When should the hammers be released?
‘ 18. How are the ciphers printed to the right of printed amounts?
19. How are ciphers to the left of printed amounts prevented from printing?
20, How are the symbols indexed?
] 21. How does the ribbon feed take place?
! 22. When does the ribbon feed relative to the machine operation?
, 23. What causes the ribbon to reverse?
‘ 24, What position should the aligning shaft G, Fig II-11 be in at the time the hammers fire?
| 25. How are the adding pinions brought into mesh with the adding sectors?
j 26, In what direction do the adding pinions turn when adding amounts?
‘ 27. How and when do the adding pinions move out of mesh with the adding sectors during listing
‘ operations?
28. How and when are the adding pinions moved into mesh with the adding sectors during total
operations?
29. In what direction do the adding pinions turn during a total operation?
30, How are the adding sectors prevented from rising until the adding pinions are moved into mesh
with the adding sectors during a total operation?
31. How is a carry initiated?
32. How is a carry completed?
33, How are the carry racks B, Fig, 1I-20 prevented from being reset during a total operation?
34. What limits the upward travel of the adding sectors on a total operation?
35, How do the various sections of the machine receive power from the main operating section?
36, How are full machine strokes compelled during hand operations?
] ‘ C‘ 37, What is the purpose of the torsion spring C. Fig, II-23?
!
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38.

39,
40,
41.
42.
43.

45,

46.
41,

How does the main operating section function during a machine operation when the handle is
snapped forward?

What is the purpose of the toggle latch CA, Fig, II-26 and how does it function?

What is the purpose of the dashpot mechanism?

How is the clutch engaged from a motor bar depression (a) Type 3 motor? (b) Type P2 motor?
How are the switch points closed from a motor bar depression (a) Type 3 motor? (b) Type P2 motor?
What test is made to determine the correct speed of an electrically operated machine?

What test and adjustment is made to determine that the machine is being driven the correct
distance on the forward stroke by (a) Type 3 motor? (b) Type P2 motor?

How does the governor function, and what effect does opening the governor points have on the
operation of (a) Type 3 motor? (b) Type P2 motor?

What is the purpose of spring G, Fig. 11-32?

What is the purpose of spring F, Fig, II-32?

®
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CARRIAGE MECHANISM

FORM SPACING 5/6" FROM TOTAL KEY

This control permits the selection of 5/6"
spacing of the platen during total operations
when lever E is located in its rearward posi-
tion, Basically the spacing controls and
operation is the same as that described under
Fig. II-2, the only principal difference being
in the method of controlling the indexing for
5/6" spacing from the depression of total
key A. ‘

Depression of total key A rocks the rear -
most portion of arm B out of the path of the
lower most portion of bell crank L. During

‘the forward stroke of a total operation, stud
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Fig. I1-1

I moves out of the path of the finger of bail
J permitting the latter to be rocked by spring
K. Rocking of bail J rocks bell crank F
through link H thus positioning stud G on bell
crank F to control the platen feed pawl for
5/6" spacing.

When lever E is in its forward position,
spacing during total operations is the same
as indicated by the spacing control lever D.

During listing operations, arm B limits
bail J through bell crank L to prevent 5/6"
spacing except during those operations in
which the space control lever D is positioned
for such,
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Tests and Adjustments

1. To prevent 5/6" spacing during listing

operations when spacing control lever D

is in other than No. & position -

There should be minimum clearance be-
tween the rearmost portion of arm B and
the lowermost portion of bell crank L

when arm B is manually raised and lowered.
TO ADJUST, bend the lower portion o

bell crank L. »

To ensure unobstructed movement of bail

J during total operations -

There should be minimum clearance be -
tweem the under side of the rearmost
portion of arm B and the lowermost portion
of bell crank L when the machine is slowly
operated with the total key locked depressed.
TO ADJUST, bend the rearmost portion of
arm B.

8. To ensure 5/6" spacing during total oper -
ations when lever E is in its rearward
position -

The projection on the uppermost portion
of link H should have a safe hold on the
lip on arm C when the machine is slowly
operated during the forward stroke with
the total key depressed, lever D in No. 5
position, and lever E positioned rearward.
TO ADJUST, bend the lip on arm C rear-
ward, but not so far as to bind on the
forward edge of link H.

NOTE: After adjustment No. 3 has been
made, the lip on arm C should have a
safe hold on the projection on link H
during a machine operation with the total
key depressed and lever E in its forward
position,

)
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KEYBOARD MECHANISM

CIPHER STOPS AND KEYSTEMS PREVENT
UNWANTED CARRIES DURING MINUS
OPERATIONS

Fig, III-2

The keyboard mechanism on Series P 200
machines is of the same basic construction as
described under Series P 100 machines in
Section II,

On Series P 200 machines prior to serial
number P 314900D, the foot of each cipher
stop E must be correctly adjusted to prevent
the possibility of setting up an unwanted

“carry during plus and minus operations. On

machines beginning with the above serial
number, this danger was minimized during
minus operations by a change in the design
of the carry pawls and the wide tooth of the
minus pinions, -

~ Should a cipher stop be incorrectly ad-
justed to permit excessive clearance between
its foot and the forward portion of index bar F,
unwanted carries could be tripped off in the
following manner:

During a minus operation in which a cipher
is indexed in the same column that a nine had
previously been added in the upper pinion,
the upward travel of the adding rack, as the
aligning shaft moves out during the return
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stroke, may cause the upper pinion to be
turned clockwise and the lower pinion counter -
clockwise sufficiently to cause the wide tooth
of the lower pinion to index a carry pawl into
an initial carmry.

During a plus operation, a similar con-
dition could take place in a column where a
cipher is indexed in the same column that a .
nine had previously been added in the lower
pinion, At this time, the lower pinion would
be turned clockwise and the upper pinion
counterclockwise sufficiently to cause the
wide tooth of the upper pinion to index a
carry pawl into an initial carry when the add-
ing rack moves slightly upward as the aligning
shaft moves out.

The correct alignment of the keystems on
Series P 200 machines is just as important as
the correct adjustment of the cipher stops.

An almost unlimited number of combinations
of figures may be arranged to illustrate the
danger of improperly adjusted keystems in
relation to the upright projections on index
bars F,

An adding rack that has been pulled down
to its correct position (by the aligning shaft)
because of improper adjustment of the keystem
may cause a carry to be set up. To illustrate,
let us assume that the number five key in
column one is out of adjustment. The key is
depressed, the handle is brought forward and
the aligning shaft engages the adding rack.

In this position, the upper pinion is in cipher
position with its wide tooth located under the
upper spear point of the carry pawl., The ac-
cumulating section is then moved into mesh
with the adding racks and the aligning shaft

is disengaged from the adding racks. At this
point, the adding rack will travel up until the
index bar limits against the keystem causing
the upper pinion to move the camry pawl into
an initial carry position.

Still assuming that the same number five
keystem is out of adjustment on a machine
that did not contain the re-designed carry
pawls and minus pinions, we will consider
the possibility of a wrong addition through
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the lower pinion during a minus operation,
The following problem is an example:

With the machine in a clear minus balance
position, five is subtracted in column one.
Then, in the same column five is added and
another five is subtracted, the wide tooth of
the lower pinion becomes positioned under the 3.
lower spear point of the carry pawl as the
tumbling section tumbles into minus position.
The release of the aligning shaft follows the
tumble and the uncontrolled adding rack
changes its position through the index bar
limiting against the depressed keystem. This
movement of the adding rack may be sufficient
to cause the lower pinion to move the carry
pawl into an initial carry position. This
would change the nature of the answer to the
above example from a minus balance of five
to a minus balance of fifteen.

Tests and Adjustments

1. To assure forward movement of index

bars F -

Index bars F should clear under shaft D

and over the shaft similar to M, Plate 65,

Sideframe Parts Catalog; also, the fore-

most portion of the index bars should clear

the "U" form of cipher stops E as the handle
is pulled slowly forward with nines indexed
on the keyboard,

TO ADJUST:

A. Weave the offset portion of the adding
rack to position index bar F for proper
clearance with the shaft similar to M,
Plate 65.

B. Bend the foremost portion of index bars
F for proper clearance under shaft D
and for clearance with the "U" form
of cipher stops E.

2, To safeguard against a side weave of cipher
stops E thus assuring a rigid limit of index
bars F against the cipher stops at cipher
position -

Cipher stops E should be positioned to pro-

vide a central alignment of the narrow 4.

portion of their feet with the forward end
of index bars F and at the same time the

horizontal arm of the cipher stops should
be parallel with the forward end of the
index bars.

TO ADJUST, bend the horizontal arm of
the cipher stops.

To safeguard against a carry during a
substract operation in which a cipher is
indexed in a column where nine had
previously been added also, to assure
unobstructed engagement of the aligning
shaft when the adding sectors are located
at cipher position -

On machines before serial number

P 314900D, the foot of cipher stops E
should have a slight drag against the
forward end of index bars F; on machines
beginning with serial number P 314900D,
there should be from .008" to , 015"
clearance between the forward end of
index bars and the foot of the cipher stops.
NOTE: Before proceeding with the follow -
ing test, the sector limit shaft AB, Fig.
11-18 should be properly adjusted.

a. Depress the total key, pull the handle
forward until the roll on the restoring frame
is positioned on the dwell of secondary cam
F, Fig I11-23 and the roll on the right end
of shaft C is located in the upper pocket

of the key restoring slide.

NOTE: To retain the machine in the above
position, insert the handle of keyboard
brush (which should be approximately
5/16" thick) under shaft N, Fig. I1-28 and
up between main operating shaft J, Fig.
11-23 and bail G, Fig II-23.

b. Manually move index strips rearward
and forward and check the foot of cipher
stops to have a slight drag on the forward
end of index bars F. On machines begin -
ning with serial number P 314900D there
should be between .008" to ,015" clear-
ance between the foot of cipher stops E
and the forward end of index bars F.

TO ADJUST, bend the foot of cipher

stops E.

To assure the correct relative position of
the lowermost portion of depressed keys
to the upright projections on index bars F -

O

O
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An individually depressed key should

limit its corresponding index bar F so as to
permit the aligning shaft to enter the tooth
spaces of the adding racks without moving
the latter upward or downward, The fol-
lowing method is suggested for making the
test:

a. Depress a row of keys.

b, Pull the handle all the way forward
then release it to the point where the
aligning shaft is permitted to move out
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of the tooth spaces of the adding racks,

c. Pull the handle forward again to move
the aligning shaft back into the tooth

spaces, and check for upward or downward
movement of the type bars.

TO ADJUST, bend the lowermost portion

of each keystem that is not properly aligned,
NOTE: To obtain the correct position of

the adding racks when No. 9 keys are de-
pressed, raise or lower bail C, Fig. II-17,
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MINUS BALANCE
TOTAL

MINUS BALANCE
SUB-TOTAL

SYMBOL PRINTING FROM MINUS MOTOR
BAR AND CONTROL KEYS

In addition to the symbols which are
printed as outlined in Section II, additional
symbols are required on Series P 200 machines
to identify minus listing operations and minus
balance total and sub-total operations. De-
pression of the minus motor bar or total and
sub -total keys positions either symbol index
arms A or B to limit the travel of the symbol
sector,

Indexing of symbol index arm A for limit-
ing bail C on its uppermost step for the print-
ing of a minus symbol occurs when depression
of the minus bar rocks bell crank H which
through stud G, rocks symbol index arm A,

When a minus balance occurs in the ma-
chine, slide J is moved forward to position its
rearward lip over stud I of bell crank D, rocks
symbol index arm A to position its forward
portion down out of the path of bail C. De-
pression of the total and sub-total keys also
raises the rearmost portion of sub-total arm F
which through lip E, positions symbol index
arm B for limiting bail C on either of its two

Fig, 1II-3

steps for the printing of the minus balance
total and sub-total symbols.

Tests and Adjustments

To assure that symbol index arm A is po-
sitioned out of the path of bail C during
minus balance total operations -

The lip of bail C should have a safe clear-
ance over the uppermost portion of symbol
index arm A during the forward stroke of a
minus balance machine operation with
either the total or sub-total key latched
depressed.

TO ADJUST, bend the lip on the rearmost
portion of slide J.

To assure that bail C limits on the correct
step of symbol index arm B during minus
balance total and sub-total operations -
Symbol index arm B should be positioned
to permit the lip of bail G to limit on its
respective steps during the forward stroke
of minus balance machine operation with
either the total or sub-total key latched
depressed.

TO ADJUST, bend lip E.

C
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RED RIBBON LIFT MECHANISM

The red ribbon lift mechanism, which is
indexed during substract and minus balance
total and sub-total operations, provides a
means of positioning the red portion of the
ribbon in line with the type face for printing
information such as credits and minus balance:
in red. \

As subtract lever T is moved rearward dur-
ing subtract and minus balance total operations,
the rearmost portion of the lever rocks bail O,
Bail O with its forked portion engaging stud R,
then moves the lowermost portion of lift arm
K rearward to align its horizontal slot with
stud M,

During the forward stroke of a machine
operation with subtract lever T positioned
rearward, power armJ (which is actuated by
internal cam A) rocks bail assembly E through
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Fig. II-4

stud M and lift arm K. Rocking of bail assembly
E raises ribbon lift posts D and G through studs
H and I to position the red portion of the ribbon
into printing position.

During the forward stroke of plus operations
as secondary section B rocks internal cam A
counterclockwise, power arm J is rocked caus-
ing stud M to move up into the vertical slot of
lift arm K without affecting the normal posi-
tion of lift arm K, thus leaving the black por-
tion of the ribbon in printing position.

Tests and Adjustments

1, To assure that bail O receives maximum

movement during minus operations with-
out interferring with the full depression

of the subtract motor bar-
There:should be from , 005" to , 030"
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clearance between the rearmost portion
of subtract lever T and lip Q when the
subtract motor bar is manually held de-
pressed and bail ® is manually held rear-
ward.

TO ADJUST, weave bail O.

2., To safeguard against stud M binding in the
horizontal slot in lift arm K while index-
ing the red ribbon lift mechanism -

Limit plate L should be positioned to per-

mit stud M to move freely in the hori-

zontal slot of lift arm K as bail O is slowly

rocked rearward.

TO ADJUST, loosen nut N and position

limit plate L up or down, tighten nut N,
3. To safeguard against partial indexing of

C ',

ribbon lift mechanism during plus list-
ing or totaling operations -

Stud M should move freely in the vertical
slot of lift arm K as the machine is slowly
operated during plus listing and totaling
operations,

TO ADJUST, bend tip P,

4, To assure proper lift of the ribbon for

positioning its red portion in line with
the type face -

Index all 5's in the keyboard and depress
the subtract motor bar, Operate machine
and check the type to contact the red
portion of the ribbon centrally.

TO ADJUST, turn eccentrics G and F.

ACCUMULATION

PLUS POSITION

Fig. I1-5

ACCUMULATION OF INDEXED AMOUNTS

Accumulator control during listing opera -
tions is accomplished in Series P 200 machines
in the same manner as in Series P 100 ma-
chines. The accumulator consists of two sets
of intermeshed pinions - upper pinions A
(which are set at cipher position) being known
as the add pinions and lower pinions D (which
are set at nine position) known as the minus
pinions,

Controls are provided in these machines
to ensure meshing the correct set of pinions
with the carry racks to receive carries that
take place when the accumulator comes out

of mesh with adding racks C.
A tumbling action of frame B (which con-
tains both sets of pinions) permits only one
set of pinions to be meshed with adding racks
C during listing and totaling operations. The
pinions that are meshed with the carry racks
when the accumulator is in home position
are known as the active wheels. The pinions
in mesh with adding racks C when the accumu-
lator is forward are known as the intermediate
wheels, i,e. during plus listing and total
operations, lower pinions D are in mesh with
adding racks C and -during subtract listing
and minus balance total operations, upper ~
pinions A are in mesh with adding racks C. C/
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SUBTRACT OPERATION

When minus bar G is depressed, square
stud E is positioned behind the step of latch V
through bell crank L and subtract lever C.
Early in the machine operation, timing arm Y
moves upward in front of stud B and is held by
latch X to retain the subtract mechanism in-
dexed after latch V is released by stud H (of
the secondary mechanism) near the end of the
forward stroke. As latch V is moved down by
stud H, the lip on the forward portion of the
latch becomes engaged by latch A thus pre-
venting the step of latch V from re-engaging
square stud E during the return stroke.

Near the end of the return stroke, stud W
disengages latch X from timing arm Y, per-
mitting the latter to be pulled downward and
subtract lever C to return to normal (add)
position. As timing arm Y moves downward,
its lower edge engages a lip on latch A mov-
ing the latter down out of engagement with
latch v,

Printed in U, S, America 7-15-64

Fig., III-6

Interlock F prevents the depression of plus
motor bar D after minus bar G has been de-
pressed and vice versa.

When the machine is in normal (add) posi-
tion, i.e., when the upper pinions are meshed
with the carry racks, stud O is positioned
rearward and stud T is positioned forward.
Also, the step of latch S is positioned behind
stud T and the rear of arm M is holding latch
P up out of engagement with stud O.

Depression of minus bar G disengages latch
S from stud T through bell cranks L and J,
stud X, and arm M, to permit the adding
pinions to be tumbled.

At the beginning of the return swoke as
the adding pinions move into mesh with the
adding racks, forward movement of stud T
is blocked by arm M causing frame R to
tumble, Thus the upper pinions are meshed
with the adding racks and latch P is positioned
behind stud O to maintain the lower pinions
in subtract position.

Form 3784
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During the first add operation following a
subtract operation, the adding pinions are
tumbled back to add position, When arm M
is in normal (add) position, the rear of the
arm holds latch P up and out of engagement
with stud O, Therefore, as the pinions are
moved into mesh with the adding racks dur-
ing the add operation, forward movement of
stud O is blocked by arm M. This action
causes frame R to tumble to add position thus
permitting latch S to move up behind stud T

to hold the upper pinions in add position.

TUMBLING FRAME IS SAFEGUARDED
AGAINST PARTIAL MOVEMENT

Latches P or S, Fig. IlI-6, when posi-
tioned behind studs O or T, Fig. III-6, also
arm BC by limiting shaft BB supports tumbling
frame R, Fig III-6 while the pinions are in

'3‘)«««:«(«««(@ ?
-
& =
@j
(9]
e

©
-

Fig. TII-7

mesh with the adding racks. Partial move-

ment of the tumbling frame and the subsequent

movement of bail Q, Fig. III-6 into the path
of the upper pinions during plus and minus
listing operations could result in the machine
becoming locked up during the return stroke.
Shaft assembly BF also provides support to
the tumbling frame through lip BE being
located either in front or the rear of shaft BD
while the pinions are in mesh with the camry
racks during plus and minus operations,
Without this support, movement of the
carry racks during a relay carry may cause
the pinions to move far enough forward to
prevent their wide teeth from completely

indexing the carry pawls, thus resulting in
the loss of carries.

BAIL Q PREVENTS PINIONS FROM
TURNING DURING TUMBLING

Bail Q which is meshed with the upper
pinions during tumbling from plus to minus
or vice versa, prevents partial turning of the
pinions, thereby safeguarding against a
point to point lock of the teeth of the pinions

and the teeth of the adding racks.

Fig, II1-8

C
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As tumbling frame R begins to tumble
from plus to minus or vice versa, spear point
CC of frame R rocks bail Q into engagement
with the upper pinions through arm CD and
stud CB. As tumbling frame R completes its
tumble, spring CA is permitted to pull bail
Q out of engagement with the upper pinions.

Tests and Adjustments

1. To assure full depression of subtract motor
bar G on machines not equipped with
interlock F -

There should be .010" clearance between
the rear leg of plug motor bar D and the
stud in the foremost portion of arm M
when the screw and eccentric I are loose
and the plus motor bar is fully depressed.
TO ADJUST, weave the rear leg of plus
motor bar D,

2. To assure indexing the subtract mechanism
before the drive clutch is tripped -

There should be 1/32" latching lead of
square stud E with the step of latch V
when subtract motor bar G is held fully
depressed.

TO ADJUST, turn eccentric I.

3. To assure the release of the subtract mech-
anism at the end of a minus operation -
When the machine is in home position,
there should be . 005" to .010" clearance
between the formed ear of timing arm Y
and the forward edge of latch X as timing
arm Y is manually raised.

TO ADJUST, bend the uppermost portion
of latch X while holding the lowermost
portion of the latch,

4, To safeguard against premature release of
the subtract mechanism resulting in the
loss of relay minus carries -

Stud B should have approximately .005"

to . 020" clearance over timing arm Y as
stud B is moving rearward during the de-
pression of subtract motor bar G,

TO ADJUST, bend tail Z to or from

shaft AA.
5. To assure correct function of tumbling

frame R when tumbling from plus to minus
and vice versa -

Printed in U, S. America 7-15-64
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There should be slight clearance between
the rear step of arm M and the bottom of
stud O when the pinions are in subtract
position, machine in home position.

TO ADJUST, bend the rear of arm M up
or down.

To assure that arm M will disengage
latches P or S from studs O or T -

Arm M should have a full laterial hold

on latches P and S when the arm is in

its raised or lowered positions.

TO ADJUST, weave the rearmost portion
of arm M.

To assure tumbling the pinions to add
position at the correct time during the
return stroke of a machine operation -

a. With the pinions in add and the
machine operated to the first notch of

the full stroke segment, manually mesh
the pinions with the adding racks, In

this position, stud O should contact the
upper vertical edge on the rear of arm M
without binding,

TO ADJUST, reposition stud O.

b. With the pinions in subtract and the
machine operated to the first notch of the
full sroke segment during a subtract opera -
tion, manually mesh the pinions with the
adding racks., In this position, stud T
should contact the lower vertical edge on
the rear of arm M without binding,

TO ADJUST, reposition stud T,

To assure that the pinions are held in mesh
with carry racks during power and relay
carries -

a. When the pinions are in add position
and the machine in home position, latch
S should be snugly positioned behind stud
T without binding.

TO ADJUST, hold the rear arm of latch

S and bend the forward portion of the
latch up to shorten or down to lengthen.
b. When the pinions are in subtract po-
sition and the minus motor bar ‘is depressed,
latch P should be snugly positioned behind
stud O without binding.

TO ADJUST, hold the rear arm of latch

P and bend the forward portion of the
latch down to shorten or up to lengthen.
c. When the pinions are in minus position

Form 3784
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and the machine in home position, ear
BE should have minimum clearance in
front of pinion shaft BD,

TO ADJUST, tilt ear BE forward or rear-
ward,

To safeguard aginst the pinions weaving
away from the adding racks during plus
and minus operations -

With nines in the lower pinions, minus
motor bar G depressed, manually operate
the machine on the return stroke until
the upper pinions are in mesh with the
adding racks. In this position, the pro-
jection on the foremost portion of arm
BC should have a slight drag on shaft

BB as arm BC is manually raised and
lowered.

TO ADJUST, turn eccentric BA,

10, To safeguard against a point to point

lock of the teeth of the pinions and the
teeth of the adding racks as frame R
tumbles from plus to minus and vice
versa -

Bail Q should have an even hold, just
short of a bind, on the upper pinions
during the tumbling of frame R. Bail
Q should also have clearance over the
upper pinions as the upper pinions are
rotated.

TO ADJUST, weave arm on right side of
bail Q to lower or raise stud CB.

@
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TIMING CONTROL

Slide A and timing arm AC safeguards
against possible loss of carries and/or comple-

" ‘mentary totals during plus and minus opera -

tions.

As previously outlined in "Subtract Oper -
ation" Fig IlI-6, timing arm E moves up in
front of stud D at the beginning of the forward
stroke operations, thus permitting latch AH
(under the tension of spring AG) to limit
against lip AF of latch I,

Near the end of the forward stroke as the
stud in the secondary section releases latch I
from square stud J, the forward end of latch
I is raised and engaged by latch AH.

Latch AH holds latch I to clear square
stud J until near the end of the return stroke
when timing arm E is restored which rocks
latch AH away from latch I,

During subtract operations timing arm AC,
which is controlled by stud AE limiting on the

Printed in U.S. America 7-15-64

Fig. III-9

high point of the internal cam in timing arm
AC, delays the return to add position of sub-
tract lever G. This delayed return of the
subtract lever safeguards against a premature
release of latch P, Fig. III-6, from stud O,
Fig. III-6, and the subsequent partial move-
ment of the tumbling frame and bail Q,
Fig. 1II-6, which could result in the loss of
relay carries.

Slide A and its associated parts provide
a means for the immediate depression of the
total and sub-total keys following plus and
minus operations with a debit balance in the
machine; also safeguards against comple -
mentary totals caused by a premature de-
pression of the total or sub-total key follow -
ing plus and minus operations with a minus
balance in the machine,

Slide A may be positioned in one of two
positions, i.e., in its normal (forward)
position, the total and sub-total keys may

be depressed through the notches in the slide -
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and, in its rearward position the notches
are located to the rear of the total and sub-
total keys thus blocking their depression.

At the beginning of the forward stroke of
a plus operation, link P is moved rearward
causing square stud M to rock the lowermost
portion of arm O rearward without disturbing
the normal position of slide A,

When the minus bar is depressed, bell
crank Y is rocked which, through stud AA
contacting finger Z (of bell crank T), rocks
the foremost portion of bell crank T into the
path of the lowermost portion of arm O thus
causing arm O to pull slide A as link P and
square stud M move rearward during the
forward stroke.

Near the end of the return stroke, latch
C is moved down out of the path of slide A
by timing arm E contacting lip AI, thus
permitting the slide to return to its normal
(forward) position under the tension of spring
H. The forward movement of slide A rocks
timing arm B upward which delays the forward
movement of the slide to safeguard against
the depression of the total keys until after a
relay carry can be completed.

During minus balance total and sub-total
operations, rearward movement of slide A
is disabled due to square stud M being posi-
tioned below the forward finger of arm O as
link P is lowered by the depression of the
total keys.

Tests and Adjustments

1. To safeguard against the subtract mech-
anism remaining indexed following a
minus operation -

Latch AH should move under lip AF with
.010" clearance at the end of the forward
stroke of a subtract operation.

TO ADJUST, bend the inner rear curved
portion of latch I to or from the stud in
the secondary mechanism,

2. To assure releasing latch I at'the end of
a subtract operation -

Latch AH when normal, should clear lip
AF by approximately , 015",

TO ADJUST, bend the rearmost portion
of latch AH up or down.

3. To assure the restoration of subtract lever
G is retarded through timing arm AC and
stud AE -

Timing arm AC should be free and should
have a full hold on stud AE.

TO ADJUST, bend the lower portion of
timing arm AC.

4. To assure the correct timing for release
of timing arm E -

Timing arm E should be positioned to
permit the upper edge of its lip to be
approximately flush with the upper edge
of latch AD when the handle is forward
during an add operation; timing arm E
should also be positioned to provide ap-
proximately .010" clearance of stud D
over the upper edge of timing arm E as
the minus bar is depressed.

TO ADJUST, bend the vertical leg of
timing arm E. '

5. To safeguard against latch C releasing
slide A prematurely -

There should be approximately . 010"
clearance between the lowermost portion
of lip F and the top edge of the vertical
portion of latch C when the machine is
normal (home position).

TO ADJUST, bend lip AI,

6. To assure latch C has a safe hold on slide
A during subtract operations -

The vertical projection of latch C should
be centrally aligned with lip F when the
minus bar is depressed and the handle
forward.

TO ADJUST, bend the rearmost portion
of latch C.

7. To assure that latch G moves up and holds
slide A in its correct position -

There should be minimum (pass by)
clearance between the rear edge of the
vertical projection on latch C and the
forward edge of lip F when the minus

bar is depressed and the handle is forward,
TO ADJUST, bend the forward vertical
projection of slide A,
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Fig, II-10

THE ACCUMULATOR MECHANISM

As explained under subject "Accumula -
tion of Indexed Amounts”, Fig, III-5, the
Series P 200 accumulator consists of two sets
of intermeshed pinions - upper pinions M
(which are set at cipher position) being
known as the add pinions and lower pinions
L (which are set at nine position) known as
the minus pinions,

During plus operations when upper pinions
M are clear (after having taken a plus total
operation) the wide tooth (cipher tooth) of
these pinions are located under the upper
spear point of carry pawls F. This location
of the wide tooth at cipher position is required
due to the clockwise turning these pinions
receive during plus operations as lower pinions
L are turned counterclockwise by the adding
racks,

During minus operations when lower pin-
ions L are clear (after having taken a minus
balance total) the wide tooth of the lower
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pinions are likewise located under the lower
spear point of carry pawls F, This location
of the wide tooth at cipher position is also

‘required due to the clockwise turning these

pinions receive during minus operations as
upper pinions M are turned counterclockwise
by the adding racks.

Carries resulting from addition or sub -
traction are produced in two stages:
The initial carry, which takes place while
upper pinions M or lower pinions L are in mesh
with the adding racks and the completed carry,
which is produced when the active pinions are
in mesh with carry racks E,

Fig. 1MI-11

PLUS CARRY

An initial plus carry is produced when the -

1y
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wide tooth of upper pinion M (which is being
turned clockwise) rocks carry pawl F rear-
ward to become latched by carry pawl latch
G moving upward. '

Completion of a plus carry results when
the rearward portion of carry pawl F rocks
carry rack latch D as the accumulator moves
out of mesh with adding racks Q. The rock-
ing of latch D raises its rearward step clear
of the lip on carry rack E, permitting spring
B to rock carry rack E downward, Carry
rack E then rotates upper pinion M (to the
left) clockwise to advance it one point.

MINUS CARRY

Fig, 111-12

An initial minus carry is produced when
the wide tooth of lower pinion L (which is
being turned clockwise) rocks carry pawlF
rearward to be latched by carry pawl latch
G moving upward.

Completion of a minus carry is accom-
plished in the same manner as that of a plus
carry, with one exception: lower pinion L
being in mesh with carry rack E as the carry
rack is released, is rotated and advanced
one point,

CARRY RESETTING

Resetting of a carry involves resetting of
both carry pawls F and carry racks E. Re-
setting of carry pawls F takes place when
carry rack E moves downward, The latter,
contacting lip I, lowers latch G, permitting
springs J and K to pull the carry pawl forward
to normal,

Resetting of carry racks E results when
accumulator section O (Fig. III-10) moves
forward to mesh the pinions with the adding
racks. As accumulator section O moves
forward, shaft H (Fig, II-10) moves down-
ward and contacts the forward portion of the
internal cam of carry racks E, permitting
the rearward step of latch D to engage the
lip of the carry racks.

Springs G safeguards against latches D
moving upward through vibration and the
subsequent release of carry racks E resulting
in unwanted carries,

Tests and Adjustments

1. To assure the correct alignment of pinions
L and M with carry racks E -
With frame O limiting against the ac-
cumulator left side frame, there should
be . 003" to . 006" clearance between set
collar CD, Plate 4, Accumulation Parts
Catalog, and the accumulator right side
frame.
TO ADJUST, re-position set collar CD,
Plate 4,

2. To assure free movement of pinions L
and M - :
Pinions L and M should have approximately
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.005" overall side play. TO ADJUST:
TO ADJUST, replace space collar on the a. With the machine normal, place the
right of pinion shaft. See Plate 8, Ac- shank of screw driver kit 6A through the
cumulation Parts Catalog, Form 2984 -4, opening in the accumulator right side
for correct space collar. frame and then through the opening in
3. To assure free movement of carry pawls F - the lowermost portion of carry racks E,
Carry pawls F should be centrally aligned b. Release all carry racks E from
in the slots of bail A and should also have latches D,
approximately , 005" overall side play. c. Move carry pawls F rearward (using
TO ADjUST: a spring hook) into initial carried position.
a. Bend the uppermost portion of pawls d. Release carry pawls F from initial
F to obtain the correct alignment in the carry pOSitiOﬂ by pushing downward on
slots of bail A. the rearmost portion of latches G, Ob-
b. Open or close the "U" form of carry serve the downward movement of latches
pawls F for correct side play. D as the carry pawls are released; this
4. To assure correct normal and initial carry downward movement, which should be
positions of cairy pawls F - approximately . 010" represents the
Carry pawl latches G should have no more amount of lift that carry pawls F give
than ., 010" overall side play. latches D over the lips on carry racks E
TO ADJUST, open or close the "U" form as the accumulator section moves into
of latches G, mesh with the carry racks to complete
5. To assure free movement and correct the carry,
alignment of carry racks E -
Carry racks E should have no more than TOTAL STOP BAIL
Q .010" overall side play.

TO ADJUST, open or close the "U" form
of carry racks E.

6. To assure free movement and correct
alignment of carry rack latches D with
carry pawls F -

Carry rack latches D should have no more
than . 010" overall side play; the lower-
most portion of latches D should also be
centrally aligned with the rearmost por -
tion of carry pawls F.

TO ADJUST:

a. Bend the "U" form of latches D for
correct side play.

b. Bend the lowermost portion of latches

D for correct alignment with carry Fig. 111-13
pawls F.

7. To assure carry rack latches D are raised Total stop bail H provides a means of
sufficiently to release carry racks E holding carry pawls K stationary as the wide
during the completion of a carry - tooth of pinions I and J limit against the pawls
There should be , 010" minimum, and during plus and minus totals and sub -total
.015" maximum clearance between the operations. Bail H also holds carry pawls K

~ rearmost portion of carry pawls F and the to safeguard against inertial carries as the

accumulator moves into mesh with the adding

lowermost portion of latches D when the
racks during plus and minus listing operations,

machine is normal.

O
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During the forward stroke of listing op-
erations as aligning shaft B is turned into
engagement with the adding racks, stud C
rocks, bail H through arm D, stud E, and
shaft G, As bail H is rocked, it is positioned
up behind carry pawls K to prevent them from
lagging behind under their own weight and
setting up carries as the accumulator moves

into mesh.
During the return stroke as the aligning

_ shaft disengages the adding racks, stud C
moves away from arm D permitting bail H
to be moved back to normal by the carry
pawls as they are moved rearward by the
wide tooth of the pinions to initiate a carry.

When the total and sub-total keys are
depressed, arm A is raised into path of
shaft G,

At the beginning of the forward stroke of
a machine operation with either the total
or sub-total key depressed, shaft G contacts

arm A causing bail H to be moved behind
the carry pawls and block the latter as the
wide tooth of the pinions limits against them.
Near the end of the forward stroke as the
accumulator section moves out of mesh,
shaft G moves away from arm A permitting
bail H to be moved back to normal by the
carry pawls as they are cammed rearward
during the first listing operation in which
an initial carry takes place.

Tests and Adjustments

1. To safeguard against bail H interfering
with the rearward movement of camry
pawls K as the latter are cammed rear-
ward during carry operations -

There should be , 020" to , 030" clear-
ance between lip M and frame F when
the handle is advanced to the third notch
of the full stroke segment on a listing
operation, accumulator manually meshed
with the adding racks, and the carry pawls
in an initial carry position,

TO ADJUST, bend lip M.

2. To safeguard against inertial carries and
the loss of carries by assuring the correct
timing of bail H during plus and minus

listing operation -

Bail H should be held against carry pawls
K while the accumulator section is moving
into mesh and should be free to move
away from the carry pawls as the carry
pawls are moved rearward when adding
nine to a nine.

a. Remove latch P, Fig. III-6, for
accessibility to stud C and arm D.

b. Trip all the carry racks into carries
position,

c. Pull the handle all the way forward
and insert the shaft of bender Kit 66A,
No. 1, in the lower rearward opening

of the accumulator right side frame.

d. Permit the machine to restore until
limited by the bender,

e. In this position, there should be
.014" to , 050" clearance between stud

C and arm D at point L,

TO ADJUST, tilt stud E by bending part F,
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AUTOMATIC ONE AND MINUS BALANGE
MECHANISM

A minus balance occurs when the amount
in the minus pinions exceeds the amount on
the plus pinions, Since, in a clear machine
the wide teeth of the plus pinions are posi-
tioned at cipher position and the wide teeth
of the minus pinions are positioned at nine,

a negative one (which is automatic) is
added to the first minus pinion before a true
minus balance total can be taken.

During the first add listing operation fol -
lowing a minus balance total, a positive one
(which is also automatic) is added to the
first plus pinion to provide a true amount for
a plus balance total should one be taken.

Carry rack L in column one is controlled
by latches E and J, the latter being designed
in the form of a bail. In turn latch E is

. controlled by lift arms B and D while latch J
is controlled by carry rack H in the last
column, In machine containing less than
ten columns adding capacity, latch J is con-
trolled by arm G located in the last adding
column. Therefore to release carry rack L,
latches E and J must be disengaged from
the carry rack.
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Fig. 11I-14

When the tumbling frame is in add posi-
tion, latches E & J both engage carry rack L.

When the tumbling frame is in subtract
position, latch E is held out of engagement
with carry rack L by lift arm B, Near the
end of the return stroke of a subtract opera-
tion, pinion shaft U moving rearward dis-
engages latch E from carry rack L through

link T, lift arm B and stud C.
During a subtract operation in which the

amount being subtracted causes the amount
on the minus pinions to exceed the amount
on the plus pinions, a relay carry will occur
causing carry rack H in the last column to be
released, Forward movement of carry rack
H raises latch J through roller I to permit
carry rack L (in column one) to be released

-and add one to the first lower pinion,

As carry rack L moves into carried posi-
tion, arm P which is connected to carry rack
L by stud O, moves forward causing stud F to
reverse the position of lift arms B and D.
Stud F moving forward rocks lift arm B forward
which, through lever W rocks lift arm D rear-
ward thus causing stud R (of lever W) to move
downward in the slot of bail A rocking the
foremost portion of the latter upward,

Form 3784




29 Burroughs - Series P Instruction Book

Sec. III

TOTAL CONTROL SLIDE IS CONTROLLED
THROUGH BAIL A

Upward movement of the foremost portion
of bail A rocks bell crank AF through spring
AG. Rocking of bell crank AF moves slide
AE forward to position the lower forward leg
of slide AC from over stud Al of the plus
motor bar AA to over stud AJ of the minus
motor bar AB thus assuring that the tumbling
frame will remain in subtract position during
minus balance totals, Forward movement of
slide AC also locates its lower rear lip over
stud AH to index the symbol index arm for a
minus balance symbol when the total key is
depressed as outlined under Fig. III-8.

ONE IS AUTOMATICALLY ADDED TO
PLUS PINIONS

A positive one is automatically added to
the first plus pinions during the first plus list-
ing operation following a minus balance

Fig, TI-15

total operation. Refer to Fig, I1I-14 and III-15,

During this add operation, the tumbling
frame is tumbled to mesh plus pinions M with
the carry racks in order to receive the auto-
matic plus one, As the accumulator moves
into mesh with the carry racks, pinion shaft
V raises outer latch E through link S, lift
arm D and stud C.

Since the accumulator is in a clear minus
balance condition following a minus balance
total operation, the wide teeth of minus
pinions N are at cipher position and the wide
teeth of the plus pinions M are at nine posi-
tion, Therefore, adding amounts to the plus
pinions causes a relay carry to take place
across the plus pinions and the subsequent
release of carry rack H in the last column.
Forward movement of carry rack H raises
latch J through roller I to permit cairy rack
L (in column one) to be released and add
one to the first upper pinion.
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As carry rack L moves into carried posi-
tion, arm P moves forward causing stud F to
reverse the position of lift arms B and D,

Stud F moving forward rocks lift arm D forward
which, through lever W rocks lift arm B rear-
ward thus causing stud R to move upward in
the slot of bail A causing the foremost portion
of the latter to move downward.

Downward movement of the foremost
portion of bail A normalizes bell crank AF
and slide AE permitting spring AD to pull
slide AC rearward to locate its lower forward
leg over stud Al in plus motor bar AA to
assure the tumbling frame will remain in add
position during plus totals,

Printed in U.S. America 7-15-64

Tests and Adjustments

1. To assure slide AE is carrectly located
when in a minus balance position -
There should be only a minimum amount
of upward movement in the horizontal arm
of bail A when the machine is in a clear
minus balance position and the stud in the
rearmost portion of bell crank AF is manu-
ally moved slowly down and up.
TO ADJUST, weave bail A.

Form 3784
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REVIEW ITEMS OF SERIES P 200 MACHINES
1. Why are there two sets of adding pinions 12, What is the purpose of timing arm AC

meshed together in a Series P 200 machine?

What is the position of these pinions when
the machine is in clear plus position?

What is the relative position of the wide
tooth on the plus and minus pinions to
the carry pawls when the machine is in
clear plus position?

Why do the minus pinions go into mesh
with the adding racks during an add
operation?

In what direction do the plus pinions turn
during an add operation?

How are the pinions tumbled from plus to
minus position?

What test and adjustment is applied to
bail Q (Fig. II-8)?

. What may result if bail Q (Fig. III-8)

does not have clearance over the adding
pinions as the pinions are rotated?

What prevents excess movement of the
adding pinions during the tumble of the
section?

10. How is the tumbling section held during

a subtract operation?

11. What is the purpose of slide A (Fig. II-9)?

(Fig. 11I-9)?

13. How is the non-add key blocked against
depression when the minus bar is
depressed?

14, How is the minus pinion in column one
automatically advanced one point when
a minus amount exceeds the amount on
the plus pinions?

15, How and when is slide AC (Fig. I1II-15)
actuated to locate its lower forward
leg over the stud in the minus motor
bar?

16. How is a minus balance total symbol
indexed?

17. How is the plus pinion in column one
automatically advanced one point
during the first plus listing operation
following a minus balance total?

18, What affect does a plus automatic one
have on the position of slide AC
(Fig. III-15)?

19. How is the red ribbon lift mechanism
indexed?

20. How is the red ribbon lift mechanism
actuated?

®
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CARRIAGE MECHANISM

FORM SPACING 5/6" FROM REGISTER "A"

TOTAL KEY AND REGISTER "B" TOTAL LEVER

This mechanism provides 5/6" spacing
during total operations from registers "A" and

"B" when space control lever (I, Fig. 1, Sec.

IT) is in its rearmost position.

Depression of key B (register "A") or
forward movement of lever A (register "B")
lowers arm C or N respectively. Lowering of
arm C or N rocks lever M which, through stud
L and bail assembly K positions pawl F over
dashpot hanger shaft E, During the forward
stroke of a total operation, shaft E raises pawl

" F rocking bail assembly K which through roll

Irocks arm J lowering link H. Lowering of
link H lowers stud G to complete the indexing
of a 5/6" spacing operation.

Completion of the 5/6" spacing operation
is identical to that of the Series P100 ma-

" chines as outlined in Section II.

Tests & Adjustments

Printed in U. S, America 7-15-64

Fig, V-1

1. To safeguard against overadjustment of
bail assembly K - ‘

Stud L should be centrally located in the en-
closed slot in the right accumulator side
frame when the machine is normal. ‘
TO ADJUST, bend the rearmost portion of
arm M., ;

2. To provide maximum indexing of bail
assembly K from depression of register "A"
total key B and from forward movement of
register "B" total lever A -

There should be minimum clearance between
stud L and its point of contact with the right
projection of bail assembly K when the ma-
chine is normal.

TO ADJUST, manually hold the arm of as-
sembly K upward. Pull the handle forward
to locate the full stroke pawl in the first
notch of the full stroke segment. Weave

the bail portion of bail assembly K.

Form 3784
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3. To assure full engagement of roll I with
the vertical portion of arm J -
Bail assembly K should have minimum side
play.
TO ADJUST, reposition the set collar located
within the bail portion of bail assembly K.

4, To assure full engagement of shaft E with
pawl F of bail assembly K -
With the total key depressed and the handle
pulled forward to locate the full stroke pawl

in the first notch of the full stroke segment,
the leftmost portion of shaft E should be
fully engaged with pawlF.

TO ADJUST, bend the forward portion of
bail assembly K.

NOTE: When making this adjustment, care
should be taken that projection D is properly
located to limit on the flat surface of the
dashpot cap.

SYMBOL PRINTING - TWELVE PITGH SECTOR

(Fig. IV-2)

The symbol type bar located in column O
on Series P300 machines may contain a maxi-
mum of twelve individual characters (12 pitch)
as compared to the ten pitch sector found on
Series P100 machines. The additional symbol
locations are required to identify register "B"
keyboard controls,

SYMBOL INDEXING ARM POSITIONED
THROUGH REGISTER "A" CONTROLS

Depression of key A moves register "B"
control link M rearward rocking arm I, Rock-

ing of arm I through stud H, positions symbol
index arm F (insert 1) for printing a specified
symbol.

Depression of key B lowers non-add arm E
which, through the forward projection of symbol
indexing arm F, positions the symbol indexing
arm (insert 2) for printing a specified symbol.

Depression of key C or D, through total
arm L or sub-total arm J respectively, and
lip K, of symbol indexing arm F positions
symbol indexing arm F (inserts 3 and 4) for
printing a specified symbol.
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(Fig. 1V-3)

AUXILIARY SYMBOL INDEX ARM POSITIONED
THROUGH REGISTER "B" CONTROLS

Depression of key AA, through bellcrank
AJ, link AI and stud AH positions auxiliary
symbol indexing arm AG (insert 5) for a
specified symbol.

Forward or rearward movement of lever
AG, through stud AB or stud AD positions aux-
iliary symbol indexing arm AG (inserts 6 and
Ty for printing a specified symbol, Symbol
indexing arm F is lowered to an inactive position,
through stud AF, to clear the lip of bail G.

Tests and Adjustments

1, To assure reset of bail G -
With the machine normal, there should be
approximately . 010" reset clearance of the
1lip of bail G behind the rearmost step of
symbol indexing arm F,
TO ADJUST, weave the "U form" of bail G.
2, To assure correct symbol to print from
register "A" controls -
The operation control keys whether latched
down or held firmly depressed, should prop-

Printed in U. S. America 7-15-64

erly position the symbol indexing arms.
TO ADJUST,
a. From key A, bend the bail portion of
arm I.
b. From key B, bend the lip of non-add
arm E.
c. From key C, bend lip K up or down,
d. From key D, bend the finger on arm-
J which controls lip K.
8, To assure correct symbols to print from
register "B" controls -
Key AA, whether latched down or held firmly
depressed, and lever AC, whether latched or
held firmly in its forward or rearward position,
should properly position the symbol indexing
arms.
TO ADJUST,
a. From key AA, bend the lower rear
finger of arm AG.
b. From lever AC, bend the right forward
portion of symbol indexing arm AG,
Note: The home position for auxiliary sym-
bol indexing arm AG is against projection AE
of the keyboard. The home position of sym-
bol indexing arm F is against stud AF.

Form 3784
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ACCUMULATOR CONTROLS - REGISTER "A" AND "B"

(Fig, IV-4)

The accumnulating section of the Series
P300 machine is similar to that of the Series
P100 machine with the addition of a second
independently controlled adding register (reg~
ister "B") located above the lower adding
register (register "A") making it possible to
accumulate two separate totals,

At normal, the controls of both register
"A" and register "B" are positioned to add
indexed amounts. Depression of specified
control keys on the keyboard repositions these
controls to total, sub-total, or non-add one or
the other register. Depression of the motor bar
does not reposition these register controls so
simultaneous addition in both registers results
from its use,

REGISTER "B" NON-ADD CONTROLS

When indexed amounts are to be non-added
in both registers or added in the lower register

only, or when previously accumulated amounts
are to be cleared from the lower register, the
non-add controls. for the upper register must be
indexed. This is accomplished through the
depression of Operation Control Keys 3-0, 6-0,
8-0 and 9-0 which positions pawl F rearward
clear of stud E of the dashpot hanger assembly.

Depression of key A or B positions pawl F
rearward through the rearward movement of
link L, arm H, and stud G.

Depression of key C positions pawl F rear-
ward through total arm K, projection I, arm H,
and stud G.

Depression of key D positions pawl F rear-
ward through sub-total arm J, projection I,
arm H, and stud G,

O
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(Fig. IV-5)

REGISTER "A" NON-ADD CONTROLS

When indexed amounts are to be non-added
in both registers or added in register "B" (upper
register) only, or when previously accumulated
amounts are to be cleared from register "B",
the non-add controls for the lower register must
be indexed. This is accomplished through de-
pression of operation control keys 4-0 and 6-0
and through forward or rearward movement of
register "B" total and sub-total lever AC which
raises the forward portion of register "A" listing
pawl AP, The non-add machine operation is
then the same as that of Series P100 machine,

Printed in U. S, America 7-15-64

Depression of key AA raises the forward
portion of pawl AP through bellcrank AQ, stud
AR, arm AO and register "A" total hook AN,

Depression of key AB raises the forward
portion of pawl AP through non=add arm AS
and stud AL.

Rearward or forward movement of lever AC
raises the forward portion of pawl AP through
the lowering of arm Al by stud AD (rearward
‘movement) or hook AH and stud AG (forward
movement), As arm Al moves downward, the
forward projection of the arm contacts stud
AK lowering total hook AN,

Form 3784
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(Fig. 1V-6)

REGISTER "B" TOTAL AND SUB- TOTAL
INDEXING CONTROLS

A total of listed amounts previously accum-
ulated in the upper register is accomplished by
moving lever AC (Operation Control Lever
No. 51) forward,

Movement of lever AC forward swings arm
AT downward through hook AH and stud AG,

As arm Al swings downward, stud BB moves
away from internal pawl BD, permitting spring
BC to move the lower rear step of the internal
pawl over stud E (Fig. IV-4). Movement of
lever AC forward also moves link L rearward,
through stud BA, contacting the inclined
finger on link L. The rearward movement of
link L through arm H and stud G repositions
pawl F rearward, With internal pawl BD and
pawl F (Fig. IV-5) so positioned, a total of
the upper register is indexed. '

A sub-total of listed amounts previously ac-
cumulated in the upper register is accomplished
by moving lever AC rearward.

Movement of lever AC rearward swings
arm Al downward, through stud AD, permit-

ting spring BC to position the lower rear step
of internal pawl BD over stud E (Fig., IV-4),
Pawl F is not repositioned through the rear-
ward movement of lever AC, With internal
pawl BD and pawl F so positioned, a sub-total
of the upper register is indexed.

REGISTER "A" TOTAL AND SUB-TOTAL
INDEXING GONTROLS

A total or sub-total of the lower register
is accomplished in exactly the same manner .
as on the Series P100 machine. Refer to the

coverage in Sec. II for information concern-
ing these controls,

Tests and Adjustments

1, To assure proper indexing of the upper
register non-add mechanism from various
sources -

With a non-add operation indexed, arm H
should position pawl F rearward sufficiently
to clear stud E as stud E travels downward
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on the return stroke of a machine operation.
TO ADJUST,
a, From OCK 3-0 bend the upper portion
of arm H.
b. From OCK 6-0, bend the inclined
finger of link L that key B contacts.

c. From OCK 8-0, bend projection I for
an earlier or later contact by the bail
portion of total arm K,

d. From OCK 9-0, bend projection I for
an earlier or later contact by the bail
portion of sub-total arm J.

REGISTER "B" MESHING CONTROLS

(Fig. IV-T)

These controls provide a means of meshing
the upper (register "B") pinions with the add-
ing sectors during listing, totaling, and sub-
totaling operations,

Stud K, of the dashpot assembly, travels
upward during the forward stroke of a machine
operation and downward during the return
stroke, Internal pawl J and pawl I, indexed
through keyboard controls, are actuated by
stud K during various stages of the machine
operation to move the upper pinions into
mesh or out of mesh with the adding sectors.

Printed in U. S, America 7-15-64

LISTING OPERATION

During the forward stroke of a listing
operation, stud K clears the lower rear step
of internal pawlJ. The upper pinions remain
rearward out of mesh with the adding sectors,

At the beginning of the return stroke, stud
K engages and drives pawl I downward. The
downward movement of pawl I, through bell-
crank D and link E rocks cam assembly B,
moving the register "B" pinions into mesh
with the adding sectors where they remain

Form 3784
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until the end of the return stroke. Toward
the end of the return stroke, stud K engages
the lower portion of internal pawl J (which
has been raised at the beginning of the return
stroke, through the reciprocating action of
pawl I, bellcrank D, links E and H, and bell-
crank C) driving internal pawl J downward,
disengaging the register "B" pinions from the
adding sectors,

Detent G retains cam assembly B in its
lowered position after stud K leaves pawl I
on the return stroke of a listing operation.
This safeguards against premature raising of
the cam assembly - permitting the register
"B" pinions to leave the adding sectors before
addition is completed - when the carry racks
snap upward during carry resetting,

TOTAL AND SUB-TOTAL OPERATION

With a total or sub-total of register "B"
indexed, the lower rear step of internal pawl
J is positioned over stud K, As stud K travels
upward, at the beginning of the forward stroke,
internal pawl J is raised which, through links
C and H and cam assembly B, moves the reg-
ister "B" pinions into mesh with the adding
sectors, The pinions remain in mesh with the
adding sectors through the forward stroke where
amounts are cleared from the pinions,

As internal pawl J is raised, its forward
projection L contacts lip M of the hammer-
head, camming the step of the internal pawl
off stud K. The disengagement of internal
pawl J from stud K at this time is necessary
to limit the downward movement of cam as-
sembly B at a point where the pinions are
fully meshed with the adding sectors but,
before shaft A has been lowered sufficiently
‘to contact the released carry racks. The hold
of internal pawl J on stud K is not sufficient
beyond this point to assure full resetting of the
carry racks, If internal pawl J should lose its
hold on stud K with carries partially reset, a
point-to-point lock (adding pinions to carry
racks) or overaddition could occur,

Detent F assists in retaining cam assembly B
in this semi-lowered position.

Toward the end of the forward stroke of a
total or sub-total operation, stud K raises

pawl I, (which had been lowered at the be-
ginning of the forward stroke, through the
reciprocating action of internal pawl J, links
C, H, and E and bellcrank D) which, through
bellcrank D and cam assembly B, disengages
the pinions from the adding sectors.

During the return stroke of a sub-total
operation, the pinions are brought back into
mesh with the adding sectors as stud K engages
and lowers pawl I. The pinions remain in
mesh with the adding sectors through the re-
turn stroke, where the amount cleared from
the pinions on the forward stroke is returned
to the pinions, As the return stroke is com-
pleted, stud K engages and lowers internal
pawl J moving the pinions rearward out of
mesh with the adding sectors.

Tests and Adjustments

1. To safeguard against a point-to-point lock
(register "B" pinions to cairy racks) or wrong
addition during a total operation -

a. Internal pawl J should have a safe hold
over stud K when lever AC (Fig. IV-6)
is latched forward or rearward. )

b. Internal pawl J should be cammed off
stud K just before shaft A contacts the
released carry racks.

TO ADJUST:
a. Weave stud BB (Fig. IV-6),
b. Bend projection L,
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10.

11,

12,

13.

14,

15.

REVIEW ITEMS OF SERIES P300 MACHINES

How is bail assembly K, Fig. IV-1, indexed to space the carriage 5/6" on total operations?
How is a symbol indexed from O, C.K, 3-0?
How is a symbol indexed from O.C.K. 4-0?

When and how is the upper register moved into and out of mesh with the adding sectors on a
listing operation?

When and how is the upper register moved into and out of mesh with the adding sectors on a
totaling operation?

How does a sub-total of the uppef register differ from a total operation?

How is the lower register non-added from O, C.K.'s 4-0, 6-0, and O.C.L. No. 51?7

How does a carry take place in the upper register?

How are the carry racks in the upper register reset on a listing operation?

How are the carry racks in the upper régister prevented from being reset during a total operation?
How is the upper register non-added?

What is the purpose of lever AC, Fig, IV-5?

How is lever AC latched in its forward and rearward position?

How is lever AC blocked agains_t movement during a machine operation?

How are the operation control keys blocked against depression when lever AC is latched in
either its forward or rearward position? '

Printed in U.'S. America 7-15-64 Form 3784
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Series P Three Register

CARRIAGE MECHANISM

The 7 1/2", two position carriage is a
basic feature on certain styles of the Series P,
three register machine that provides additional
protection and convenience of two recording
tapes; one for-‘validating - receipting operations
and the other for miscellaneous listings.

Shifting of the carriage, positions either
rhe validating portion of the carriage, equip-

ped with a rewind device for use with a double

wound carbonized journal roll; or the listing
portion of the carriage, equipped to use a
single wound roll, either being in alignment

‘with the printing section,

The platen is split to permit independent
spacing control in either carriage position.
An interlock is Apmvided to prevent validating
while the carriage is located to the left (list)
position. o

FRONT VIEW

Fig. V-1

The carbonized journal roll is stored in
rewind device J and feeds around the platen
and under tear off blade A, The first ply may
be torm off at intervals for proving while the
second ply feeds back for storage in the rewind
device. The listing paper is stored on the
right side of the carriage and also feeds around
the platen, up and under tear off blade A,
Movement of lever I releases the pressure rolls
to perniit te~alignment of the paper rolls.

Form chiutes C and G are so designed for

Prinicd in U, S, America 2-15-65

safeguard against possible tearing the listing
and journal tapes as the carriage is shifted
from right to left and vice versa. Auxiliary
guide roll E may be installed should excessive
bulging of the journal roll paper exist.

Foris to be validated are placed iu form
chutes C and G where they are supported while
printiug takes place. The height of form
chutes C and G may be altered by adding to
or reimoving space collars F, thereby raising
or lowering the printing line on the forms.

For Form 3784
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Fig. V-2

The carriage is retained in either validating
or listing position by stops AA or Al Lty
against the lip of wbulating bail assciibly AL,

Tabulation of the carriage 1o listing posi-
tion is accomnplished by moving lever B forward-
which rocks bail AL. Asbail AL is rocked,-
icver AD is inoved rearward through roll AB,
rocking the tabulating bail assembly AF through
stud AC, The rocking of the tabulating bail
asseinbly releases the carriage where tension

PLATEN SPACING

Carriage feed pawls BX and BU, fastened to
spiacing bail BW, are actuated on each inachine
operation and engage ratchet wheels BZ and
BO, respectively, spacing the platen, Non-
space of either or botn sides of the split platen
1s accomplished by rocking shutters BV and BY
into active position. When in active position,
the Lip of the shutters preveut the carnage Ieed
pawls trom engaging the ratchet whecls,

when the camage is i validating position,

REAR VIEW

of spring H, Fig. V-1 tabulates the carriage
Lo listing position., The carriage is manually
returned 1o validating position,

Third rail AK, riding between rolls AG and
AL, support:the upper (movable) portion-of

the carriage

Screw AJ and brace AE support the lower
(stationary) portion of the carriage.

CONTROLS

spacing control bail Bl is hield rearward by

springs CA and BL. With spacing control bail Bl

50 positioned; shutter BV isrocked to active
position through link BK and shutter BY is rock-
ed to inactive position through spacing control
bail BA and link CB. Moving the carriage to
list position rocks bail BI forward, through
screw BH, armi BB and roll BC. This reverses
the action of the shutters, Shutter BV is now
tnactive while shatter BY is active

C
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PLATEN SPACING CONTROLS

Fig. V-3

Bail BA is rocked to non-space the lefht
portion of the platen during a receipting opera -
tion from Teller Key No. 1 (0.C.K. 6-0).
Depression of key BT rocks non-add arm BS and
lever BR raising arm BP through stud BQ. As
arm BP is raised, it cams slide BM to the left
through stud BN, moving the rear projection of
bail BE over roll BG (of\slldc BJ). Asthe ma-

chine operation progresses, roll BG moves rear-

ward rocking bail BE which in turn rocks non-
space control arm BB through stud BD. As arm
BB is rocked, spacing control bail BA is moved
forward through roll BC to swing shutter BY
into active positi{m. .

Tests and Adjustments
L. l'u provide rigid support for the movable

purtion of the carriage and still perinit free
carrtage tabulation and returning -

Roll AG should have minimuwm clearance under

rail ' AK and roll AH should have migimuin
clearance over rail AK,

Primted m U. S, America 2-156-65

TO ADJUST, turn eccentric screws supporting

the rolls and lock in place with the locknuts,
2. To provide rigid support for the stationary

portion of the carriage -

Screw AJ should be positioned to just contact

the machine case.

TO ADJUST, turn screw AJ in or out as re-

. quired and lock in place with the locknut,

NOTE: The following tests and adjustients
should be made in the sequence given.
3. To assure proper functioning of non-space
~mechanism from a Tell Key No, 1 (O,C.K.
6-0) macliine operation -
a. Brace BF should support roll BG without
a sag or bind and the forward projection
of the brace should align with the left
half of roll BG. o
b. with the machine normal (at home)
and the play in bail BE held to the left,
(without changing the normal position
. of slide BM) the rear projection of
bail BE should not position over roll BG.

For Form 3784
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. With O.C.K 6-0 1 a latched down .
position, the inchned camming swrtace

or arin BP should be raised above stud Bt

d. with 0.C.K 6-0 in a latched down’
position, tie rear projection of bail
BE should be fully positioned over the
right half of roll BG.

e. With O.C.K 6-0 in normal (not de--
pressed) position, manually shift bail
BE to the left and check for minimum.
clearance of the rear projection of
bail BE over roll BG.

f. With the carriage shifted to the right
and bail BA rearward, check for roll
BC to just contact bail BA. ,

g. Onan 0.C.K 6-0 machine operation,
shutter BY should be rocked sufficiently
to cover the tooth of ratchet gear BZ
which is normally engaged by spacing
pawl BX.

TO ADJUST:

a. Loosen the two screws holding brace BF
and move the brace up or down. Bend
the forward projection of brace BF to
the left or vight.,

b. Bend the rear projection of bail BE 1o

4,

f. .
g.

space
a.

the right or left,

Weave the lower projection of arm BP
that contacts stud BQ, to raise or lower
stud BQ in relation to lever BR.

Bend the rear projection of arm BP
toward or away froni the right side frame.
Bend the lip on the lowermost portion
of arm BB forward or rearward,

Bend the upper portion of arm BB.

Use a screw driver or pliers to spread
or close the slof in link CB.

To assure proper functioning of the non-

mechanism from carriage controls -
With the carriage shifted to the left,
shutter BY should be rocked sufficiently
to cover the tooth of ratchet gear BZ
which is normally engaged by space
pawl BX.

With the carriage shifted to the left,
shutter BV should be rocked sufficiently
to expose one tooth of rachet gear BO.

TO ADJUST:

d.

Turn screw BH in or out and lock with
the locking nut,

Use a screw driver or pliers to spread
or close the slot in link BK,

LOCKED KEYBOARD MECHANISM

,
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Keyboard safeguard locks are actuated at
the beginning of a validating operation and
release at the completion of the operation,

thus preventing a change of the amount indexed

on the keyboard Insuring the. correct sequence
of operation. ‘ "

Key B (Teller Key No. 1) actuates safe~
guard locks to block the depression of all keys
and motor bars cxcept OCK 65-0 and multiple
receipt lever AD, Fig. V-5. Depression of
key B lowers forked arm E through lever C and
stud R, During the forward stroke of the ma-
chine operation, stud G (of the secondary
mechanism) engages the forked portion of arm
I driving it forward to latch its finger P on the
upper step of latch F.  As arm E is being -
lutched, roll S is lowered which in turn lowers
the foremost portion of key restoring slide I
positioning its upperinost pocket in line with
roll U thus preventing the release of the indexed
keys during the return stroke of the machine
operation;

Depression of OCK's 4-0, 7-0, 8-0, 9-0
and the motor bars are blocked as roll S swings
lever Q, away from stud W, permitting spring
V to pull slide X forward. Forward movement
of slide X alsc positions a cutout in the slide

under key A permitting its depression.  Opera-
tton of multiple receipt lever AD, Fig., V-5,

is perinitted as roll S swings lever Q to raise

the rearmost portion of arm AJ, Fig, V-5, out
of the path of roll AF, Fig. V-6, through levers
A and AL, Fig. V-5.

Should a repeat operation be attempted
from key B, a handle break will occur since
leey restoring slide T, in.its lowered position,
has its rearward travel limited by mterlock M
being positioned in the path of stud N,

Following a validating operation from OCK
6-0, key-A is depressed restoring key B, through
locking strip 'Y permitting arms C-and E to re-
store to normal. On the forward stroke of the
inachine operation, stud G passes under forked
arm E caming it upward to release latch F from
finger P through stud D. With key A depressed,
lever H is rocked, locating stud J out of the
path of latch K pennitting the latter to be
pulled down by spring tension. Downward
movement of latch K lowers latch M out of
the path of stud N thru lip O thus disabling the
handle break mechanism previously set up to
safeguard against a second operation from Key
B without first using lever AD, Fig. V-5.

M[[LTIPLERECEIPT LEVER (O.C. L. NO, 54) PERMITS MULTIPLE RECEIPT OPERATIONS

\
I

Priuwcd m U, 8. America 2-15-65

f
HoAL AK
Fig. V-5
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MULTIPLE RECEIPT LEVER (O,C.L.NO. 54)
PERMITS MULTIPLE RECEIPT OPERATIONS

Rearward movement of lever AD releases
key B (0.C.K, 6-0), blocks key A, Fig. V-4,
(0.C.K, 5-0), and re-positions latch M. Key
/B is released as lever AD rocks arm AA rear-
ward through stud AQ. Arim AA moves locking
strip Y rearward through stud AB releasing key
B. Key A, Fig. V-4, is blocked against de-
pression as lever AD moves rearward pulling
slide X rearward through link AE positioning
a lip of slide X under the keystem. In order
to prevent a handle break, rearward movement
of lever AD rocks symbol index arm Al through
detent AG and stud-AH to re-position latch M
below stud N through arm AK, lever H, latch K
and lip O.

Tests and Adjustments

1. To assure a locked keyboard from a ma-
chine operation with O,C.K, 6-0 depressed -

a. Stud G should just clear over the lower
prong of forked arm E during the forward
stroke of a machine operation with
0.C.K, 6-0 latched depressed.

b. Finger P (of forked arm E) should latch
on the upper step of latch F with slight
lead during the forward stroke of a ma-
chine operation with O,C.K, 6-0
latched depressed.

¢. Key restoring slide T should be positioned
through roll § to permir its upper pocket
to contact roll U on the return stroke of
a machine operation with O.C.K, 6-0
latched depressed.

TO ADJUST:

a. Bend the foremost portion of lever C to

or from stud R.

b. . Adjust the offset portion of forked arm E.
c¢. Tiltroll S up or down.
2. To assure the release of the locked keyboard
mechanism -
Stud G should raise forked arm E sufficiently
during the forward stroke of a machine opera -
tion with O.C.K, 5-0 latched depressed to
release latch F-from finger P.
TO ADJUST: Operate the machine manually
on an O,C.K,. 5-0 operation, and check for
approximately 1/64" clearance between finger
P and latch F as forked arm E is'raised to its
high point, bend the lower prong of arm E.
NOTE: After bending the fork of arm E, re-
check test No. 1 (a).

3. To assure a handle break taking place should

a misoperation by the operator occur during a
validating operation -

a. Latch M should have minimum clearance
under stud N on a normal machine oper-

ation, also latch M should block the
travel of stud N if a repeat O,C.K,.6-0
is attempted.

b. Latch K should have minimum clear -
ance over stud N on an OCK 5-0 oper -
ation, following an OCK 6-0 opera-
tion, also latch K should block the
travel of stud N if a repeat OCK 5-0
operation is attempted.

¢, Stud N should clear both latches on a
multiple receipt operation indexed
through lever AD.

TO-ADJUST:

a. Latch M limits on stud L. Bend the
rear portion of latch M to raise or lower
the latch in respect to stud N.

'b. Latch K limits on stud L when in its
lowered position. Bend finger 1 to raise
or lower latch K in respect to stud N.

¢. Bend the foremost portion of arm AK.

'z
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MOTOR BAR AND CONTROL KEY INTERLOCKS

Various interlocks block simultaneous de-
pression of operation control keys and/or motor
bars to safeguard against misoperation of the
machine during individual steps of the valida-
tion operation.

SLIDE BLOCKS DEPRESSION OF INCORRECT
CONTROL KEYS AND MOTOR BARS DURING
VALIDATING OPERATIONS

Fig. V-6

Slide D may assume either of the three
following positions depending upon the opera-
tion in progress:

a. With the machine normal (at home)
and slide D in its No, 1 position, a
lip of slide D blocks depression of
'0.C.K. 5-0.

b. With O.C.K, 6-0 keyboard lock active,
lever F is positioned away from stud G
permitting spring H to move slide D to
its forward No. 2 position. In this po-
sition, the lips of slide D block de-
pression of O.C.K. 4-0, 7-0, 8-0,
and 9-0 while studs E' (of slide D)
block the depression of the motor bars.

¢. Depression of a motor bar moves slide
D rearward through studs E to its No. 3
position where the lips of the slide
block the depression of the operation
control keys.

Rearward movement of lever B re-positions
slide D through link C, to its No. 1 position to
block depression of 0.C.K. 5-0 and permit
subsequent depression of O.C.K., 6-0, At
this stage of the validating operation, O.C.K. 's
4-0, 7-0, 8-0, and 9-0 are blocked by locking
sirip A, and the motor bars are blocked by inter-
locks AB and AC (Fig. V-T) positioned through

rinted in U. S, America 2-156-65
Primed in U, S. A ca 2-15-65

a lip on lever AL, Fig, V-5,

MOTOR BAR INTERLOCKS

OUTER VIEW

INNER VIEW

Fig, v-1

Simultaneous depression of motor bars
and/or operation control keys is prevented by
indexing various interlocks in the following
manner: :

a. Motor bar AD (LST) is blocked by in-
terlock AK swinging under a lip on the
lowermost portion of motor bar AD when
motor bar AE (Cash Out) is depressed.

b. Motor bar AE (Cash Our) is blocked by
interlock AH swinging over stud AL
when O, C,K, 8-0 (Cash Out Total Key)
is depressed.

c. Motor bar AE (Cash Out) is blocked by
interlock Al swinging under lip AG when
motor bar AD (LST) is depressed.

d. Motor bar AD (LST) is blocked by in-
terlock AC limiting on forward finger
AN when motor bar AE (Cash Out) is
depressed.

Motor bar AE (Cash Ourt) is blocked by

interlock AB limiting on rearward finger

AN when motor bar AD (LST) is de-

pressed.

f.  Simultaneous depression of motor bars
AE (Cash Out) and AD (LST) is blocked
after an OCK 6-0 operation, by inter-

" locks AB and AC limirting on fingers AN,

IS
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FIGURE V -8

Interlocks BG and BD safeguard against
wrong selection of register and locked ma -
chine resulting from the incorrect indexing
of various mechanisms from snap depressions
of motor bars and operation control keys.,

Depression of the intermediate motor bar
BA lowers interlock BC ont of the path of stud
BE. On the forward stroke of a machine oper -
ation with an OCK or motor bar latched down,
stud BE passes over inmerlock BC permitting
the full rearward movement of key restoring
slide BF, If a snap depression of a motor bar
or OCK should trip the drive but failed to
latch down, interlock BC will position in the
path of stud BE causing a handle break.

Interlock BD, which is slightly longer
than interlock BC, is normally positioned
under stud BE. Upon completion of a validat
ing operation from Teller Key No. 1 (OCK
6-0), interlock BD is located in the path of
stud BE to assure full depression of Teller Key
No. 2 (OCK 5-0) and the subsequent full
indexing of irs associated parts.

ERROR KEY INTERLOCK

FIGURE V-9

Interlock CD blocks the depression of error
key GG after a Teller Key No. 1 (OCK 6-0)
validating operation.

The lowering of roll CE (S, Fig. V-4)
during an OCK 6 -6 operation, swings lever CB
permitting spring CF w pull interlock CD for -
ward Lo position its uppermost portion under
the error keystem.

Tests and Adjustments

1. Tosaleguard against stide D, Fig. V-6
blocking the motor bars and operation control

keys, except OCK 5-0, with the machine
normal -
Slide D should be retained in its normal
( No. 1) position by the tip of F contacting
Stud G.
TO ADJUST, bend the lip of lever F forward
or rearward.

bl

2. To assure a handle break occurs on a snap
partial depression of the motor bars
Stud BE, Fig, V-8, should pass