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PREFACE 

The purpose of this manual is to deseribt the features and functions of the 
IBM Alphabetical Accounting Machine. It has been prep:ared with three 

objectives in mind: 
Use by beginners who arc {:amiliar with the IBM Accounting prin

ciple, but who acc not skilled in the opention of the m;l;chine. 
Use as a textbook by instructors in a practical course of tr:l.ining 

in the fundamentals of the machine. 
Use by advanced students 25 a reference manual to nnd out why and 

how certain machine operations art performed. 

Each m2chine operation is ilIu,tr:au~d, The major machine functions are 
illustrated by nmple card forms, reports, :and wiring diagranu, which h:1VC 
been selected to illustrate also the major reports in c20ch of the basic applications. 
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The IBM Accounting principle makes pouible multiple uses of a single 
record in the fonn of a bole in an mM card. The principle is illustrated 
above. It will be noted that the .. s .. punched in the mM card can proc«:d 
through many operations successively, as the functions of the machine ;are 
rearranged for those operations through proper wiring of the control panel. 
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IBM 

ALPHABETICAL ACCOUNTING MACHINE 

Type 405 

INTRODUCTION 

There 2n~ three basic steps in the mM Ac
counting principle. Information recorded on :Ion 

invoice, job ticket, materi:al requisition, or other 
document is first tr:mscribed to an mM card in 
the form of punched holes. The punched c:leds 
are then arr:anged in the desired sequence by the 
IBM Sorting Machine. The third step is the :luto
matic prep:uation of printed reports for the ac
counting functions of Sales, Payroll, Material. etc. 
This is accomplished by the mM Accounting Ma
chine, which reads the holes in the IBM cards and 
priDts 2. report. The IBM Accounting Machine is 
so designed th:1t it provides complete flexibility in 
the :arrangement of the printed data on the report 
form, The machine operates automatically in both 
the fceding of the cards :lnd the printing of results. 
Summ:uy card! can be punched simult:l.ncously 
with the printing of reports. 

During the past few decades, great scientific de
velopment of IBM Accounting Machines has been 
made by the Research :and Engineering Labon-

rories of the International Business M.achines Cor
por.1tion. The first machine built for the Census 
of 1890 was :a simple counting device wh1ch COD

sisted of a series of dials. E2ch card was placed 
manually on a reading mechanism, and after the 
registration of the information, the card was re
moved and replaced by another card. With the 
widespread application of the IBM method to all 
types of accounting work, more :automatic md 
flexible m:achines were constructed. The llIutomuic 
features of the earlier models were combined in 
the Numerical Accounting M:achine, to which the 
printing feature was added. 

The need for a machine which could process 
alphabetic as well as numerical information was 
apparent as the IDM Accounting principle bec:tme 
more widely used. The A lphabetical Accounting 
Machine wu developed to meet this need. The 
machine has the added function of hand ling alpha
bctic:tl data, and is designed for the greatest ease 
:md flexibi lity of operation. 
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FEATURES 

FEATURES 

Control Panel 

The m«hanism that cOMrols the reading of 
information from the card and the placing of this 
in formation in the proper form and place on the 
report form. 

Switches 

Control functions of the machine. 

Card Sfack.r 
The location where cards are stacked after they 

pous through the machine. 

Card Feed 
The hopper in which cards are placed before 

they pass through the machine. 

Automatic Carriage 
The automatic carriage automatically spaces 

forms and reports which are being prepared on the 
Accounting Machine. 

Print Unit 
The arungement of type bars for printing re

sults. The print unit consists of 4] alphabetical
numerical type bars and 4} numerical type bars. 
or a maximum of 88 type bars. 

, 

Start. Stop. and Reset Keys 

The Stan key controls the actual feeding of 
cards. To StOp the feeding of cards, the Stop Key 
should be depressed. The Reset keys reset Or clear 
the machine of totals. 

Main Line Switch and Running Indicator 

The Main Line switch controls the power and 
turns the running indicator light ON. The light 
goes OUt when the machine is operating and ON 
again when operation stops for any reason. The 
main line switch should not be turned OFF while 
the machine is operating. 

Reading Table 

The space provided for arranging cards prior 
to placing them in the card feed. It also provides 
a small working pl ace at the machine. 

Summary Punch Connection 

This permits the du:u operation of the Account
ing A'iachine and Summary Punch for automatic 
prep:uation of toul or new balance cards simul
t:meously with preparation of reports. 
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• ALPHABETICAL ACCOUNTING MACHINE 

MACHINE OPERATION 

The cards, pbced in the card feed hopper of the 
Accounting Machine, pass two sets of brushes. The 
brushes read the information which is punched in 
the cuds and direct the type bars or adding mech
anism to print or accumulate the data. 

Cards are fed face down, ,'s or the lower edge 
first. The feeding is continuous and the operoator 
can insert cards while the machine is in operation. 
The hopper holds from SOO to 900 cards and as 
soon as the I:lst card passes the second reading 
station, the m:l.chine :lutom:ltically stops. 

LOWER / 
ORUSHfS 

As shown in the illustr:ztion below, each card 
puses two re~ding stations, the upper and lower. 
E:l.ch reading st"3.tion consist$ of so wire brushes, 
one brush corresponding to :I. cud column. At the 
first re~ding st:uion are the upper or control brush
es, and at the second rezdiog union are the lower 
or add brushes. The ,'s position of a czrd is rezd 
first; then the S's, etc.; to the 12's position. A 
punched hole in :any column :allows the correspond
ing brush to contact the conductor roll. This con
{ZCt completes :l.n e1ectriczl circuit, 2nd the dectrical 
impulse a";l.ibble from this circuit czn be used to 
actuate the type ban or adding mechanism. The 

FEED 

STACKER 



M AC H I NE O PER A TI ON • 

Control lCeys 

cype of impulse: emitted is controlled by the time 
at which a conuct is madc; th:1t is, :a 9 impulse: 
would come before :1n 8, an 8 before :1 7, etc. Un· 
punched positions on :1 C3rd scpar.Jtc the brushes 
from the contact roll so that no impulses C:1n be 
emitted by the brushes. 

The purpose of thc upper set of brushes is to read 
the card as it p:lSSes thc first reading sution in order 
to determine wh:lt is to be donc with the in forma. 
rion punched in the card: that is,shou ld it be print
ed, added, subtnctcd, or compared with informa
tion on the prcceding card? Then, when the card 
re:aches the lower set of brushcs, the information is 
ready to be printed, added. subtracted, or com
pared. 

After p;using the tWO seu of brushes, the c:ards 
enter the sucker, which has a capacity of approxi
m:\tcly 1000 cards. The machine stopS when the 
laSt card passes thc lower brushes, and the Surt 
key must be depressed to run the three rem:1ining 

cards to the sucker. Whenever the stacker is filled. 
the m:1chine automatically StOps. 

The feeding of the machine is controlled by the 
Start and Stop keys. To StOP feeding at any time, 
the Stop key should be depressed; the Main Line 
switch should not be turned OFF wh ile cards are 
feeding unless the StOP key is first depressed. 

The time required for the reading of a cud by 
a set of brushes is referred to as a "card cycle" or :II 

"fccd cyclc." Thc tcrln "list cycle" means printing 
or the possibility of printing information punched 
in a card during a feed cyclc. Thc terms "toral or 
reset cycle" indicate the possibilit.ies of printing 
totals from counters. During a toul cycle, cards 
:1re not fed through the machine. The speed of 
cards passing through the Alpb:1bccical Accounting 
Machine varies according to specifications; the 
speed is either 80 cards per minute when set to list 
and 80 cards per minute when set to non-Ijst. or 
80 cards listing and 150 cards non-listing. 

-



• ALPHABETICAL ACCOUNTING MACHINE 

CONTROL PANEL 
The basis of the automatic operation of tbe AI

ph:abetical Accounting Machine C:ln be found in 
the control panel and the controlling switches.. The 
control panel fits intO a roack on the Ide side of the 
machine. 

Control panel wiring is simi12r in principle to the 
opention of :I telephone switchboud, in mat e1ec
trial impulses arc picked up and directed to spe
cific pi:aces in the machine. Bec:ause of the fact 
th2t the control panel acts as the "brain" of the 
m2chine, flexibility of machine operation is ob
t.:llncd. By making various con nections on the 
control panel, the oper:ator directs the machine and 
tells it which opentions to perfonn. Therdorc, 
once a knowledge of the control panel is gained, 
the oper.nar can produce innumerable rcpom. 

The cards which arc phccd in the Accounting 
M:achinc pass two seu of brushes. A punched hol~ 
in :I cud column :allows :a singl~ brush to touch :a 
conductor roU. As:a result of this conuct, :an 
electric:al impulse tr:avels to th~ control p:an~1 on 
th~ sid~ of th~ m:achin~. By mC2ns of extem:al wir~, 
mis impul~ C:1n be directed to :a type bu wb~r~ 
the informnion c:an be list~d , to :a counter wh~u 
the inform:Jtion c:an be :added or 5ubtnct~d, to :a 
compuing position where the inform:ation can be 
comp:ared, or the d:at:a c:an be eliminated com
pletely. 

The vuious connections a re made th rough the 
control panel, which consists of groups of hol~ re
ferred to :as "hubs." 

Types of Hubs 

Any hub on the control p:anel of the IBM Ac
counting M2chines g~ner:ally can be classified either 
:as an outlet or :an inlet huh. An oudet hub, some
times called ~xit or OutpUt hub, is :any hub which 
emits an electrical impulse. 

An inlet hub is one which can accept an elec
trical impulse which is wired intO it from an outlet 
hub. Genenlly, outlets give the signal and inJeu 
do the work. 

Two or more huhs on the control p:anel sometimes 
:are connccted with :a line either vertically, diag
onally, or horizonully. Th~se hubs are called com
mon hubs and are exactly alike. Common outlet 

hubs make It possible to wire the same impuUe out 
of either common hub. After an impulse bas been 
wired into a common inlet bub, the same impulse 
is available out of the other hub. The purpo5C of 
common hubs is to 2llow multiple plugging of the 
same impulse, thereby eliminating the need of 
split wires (2 wire which has three or mou plug
ends) . 

Another way of :avoiding the use o( split wires 
is by th~ u~ of chi bw hubs. There 2re four 
common bus hubs; by plugging any impulse into 
one hub of the bus unit, three outlets for the same 
impulse ate 2v2ilable. 

Dotted hubs on the control p:an~1 diagruos rep
resent hubs (or devices which are not Standard on 
the machine. 

Any machine (Net Balance or Non-Net SaJ
:lnce) manuf:actured after July 31, 1941, is 
equipped with th~ control panel illustr:lt~d on 
P2ge 7. Any Non-Net 82bnce Machine m2nu(2c
cured beforc July 31, 1941, is ~quipped with the 
..:ontrol panel illustr2rcd on P:age 8. 

Control Pan.! 
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F U NC T IONS O F T H E MAC HI N E 

LISTING 
Listing is the printing of informacion from each 

card 2$ it P2~$ through the machine. 

Print Unit 
The print unit of the machine is referred to as 

the type bars, and it C3n perform three functions: 
listing, printing totals, :l.nd printing symbols. The 
number of type bars in :I. m3chinc may vary ae· 
cording to specifications but the maximum Dum

~r is 88. Of thest, 4J can print both alphabetic 
and numerical informacion and :ue called alph2-
merical type bars; 4S of the type bars can print 
only numerical information and :are called numeri
cal type b:m. 

The alph:americal type bus 2re to the left and 
the numerical type bars :ue to the right. The tWO 

sections are separated by a space equivalent to one 
type bu. Each alph:americ:al type bar consists of 
26 alphabetic characters, the numerical characters, 
o to 9, and :l special chat'2cter position. A numeri
c21 type bu consists of 10 numeric:al characters, 
o to 9, and a symbol position . The odd-numbered 
numerical type bats have an asterisk (.) 2nd the 
even-numbered b2rs have 2 credit symbol (CR) . 

The type bars can be impulsed to list informa
tion punched in 2 cud during a list cycle 2nd to 
print tot2h during 2 total cycle. Each type bar, 
therefore, has two inlet hubs, one to be used for 
listing, the other to be used for toul printing. 
During each list cycle, the list type bar hubs arc 
connected internally to the type bars. During 2 
total cycle, the list hubs are disconnected auto
matically, and the [otal type bar hubs are con
nected internally to the type bats. 

The machine is equipped with a 20" carriage. A 
lever is provided for setting the c2rriage for either 
single or double spacing. Single spacing is SLx lines 
to an inch; double spacing. three lines to 2n inch . 

listing of Numerical Information 

Numerical information can be listed by wiring 
from the lower brushes representing the cud col
umn.s where the information is punched to the 
type bar list entry hubs. Either the alphamericaI 

• 

or the numeric21 type bats can be used. The type 
bars selected ace detennined by the position on the 
report where the inionnation is to be printed. 
The alphamerica l type bars will print to the left 
of the numerical type bats. 

listing of Alpha betic Information 

A1ph2betic infonnacion can be listed only on 
the alphamcrical type bars. An alphabetic char
acter is punched in a c:ard by combining a zone 
(12, 11, 0) punch with a numerical (1 to 9) 
punch. The illustration on page 3 indicates the 
combination of punching for e2ch ch2racrer. 

In order tb2t a type bar may recognize an alpha
betic character, it must receive both the zone 2nd 
the numerical punch. Each aJph:uneric21 type b2r 
has, in addition to the list and rO(21 entry hubs, an 
inlet huh known as a :eone magnet hub. which 
accepts only 12, 11, and 0 impulses. 

As in the listing of numerical information, the 
lower brushes corresponding to the colum05 
punched are plugged to the alphamerical type bar 
list entry hubs. The upper brushes, reading the 
same columns punched. are plugged to the alpha
merical type bar 7.one magnet hubs corresponding 
to the alphamerical list entry hubs used. The upper 
brush reads the zone punch and zones the type 

bar so that a particula r letter prints on the fol
lowing cycle when the numerical impulse is read. 

Numeric21 impulses without zone impulses on 
rhe preceding cud cycle will prin t only numerical 
information. 

Type Bars 
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12 ALPHABETICAL ACCOUNTING MACHINE 

Zero Printing 

Printing of zeros on both :.alph:.americ:.al :.and DU

merica] type b:l.rs is controlled by the hammersplit 
levers, :.also referred to:.as the zero suppression levers. 
There :l.re 88 of these levers, one for e:leh type bu. 
\'Y'hen any zero lever is niscd, it does not permit 

the type bar to the right of it to print :I. zero. 

The :.alph:lmeric:l.l type bars print zeros only if 
:I. zero is punched in :.a c:.ard column or a zero is 

present in a COunter, if the column or counter po
,ition is wired to a type bar, :.and if there is :.a 
significant digit printing to the left of the zcro. 
H the unnecessary 7.cros to the left of signjfic:lnt 
digits in a field arc ro be e1imiD3 ced, the zero sup. 
pression levers corresponding to the type bar print_ 

ing the units position of the field to the left shou ld 
be raised. A SpeCi3i ch3t:lcter C:lJl be printed on 
the alph americ:!.1 type bars by a single 12 punch. 

14125 In '21 p.~. 3D 31 ,3 2 n 34 3513'131 31 31140 141 42 10 

A 8 8 0 T 8 R ASS 01 179 1231 
A 880 T a R ASS 01179 1 2) 1 I 

Th~ printing of this ch;1nctt'r is und~r lh~ control 
of the h;ammcnplit Ic\'crt In the gmt W:l.y 2S is 
the zero position. 

It is po.niblc to print a 1.('ro on .my t)"pe bar 
without :a signific;ant digit to the left tn ant' of 
the follo'ving W2yS: The comhinnion;tl punch of 
:J. "1" 2nd:l "0" in ;1 C;ltd column will.1lways rrint 
.1 zero, if the type: hu is wirw for ::a1ph::abetic list· 
ing. A dip, c211cd "left UtO carry dip," an ~ 
placed on the hammcnplit lever of :I typc: bar 
printing :I signifiant digit 2nd on the hammers-plil 
le\'ers of :IS m:any as 6 ()'pe bars to the left of this 
position to c .. use UtO printing. 

Unwired numcriCll typc: bus print zer05 to the 
right of :any signi6c;anc digit. To eliminate these 
mech;mic.:al urns, the .. ero IC\'cr corresponding to 

the: units position of the field to the left should 
~ nisc:d. 

1 , I 4 I I , l ,']' II 1IUll 1.4 111.11111111 

318 00 15878 00155'6~ 
1960009813 00096 .1 

Hammersplit levers not raised. 
A 8 80 T 8 R ASS 1179 12,31 3 ,1 8 158,78 1556~ A 880 T 8 R ASS 1179 12'31 1 [96 98113 961 

Hammersplit levers 34 alphamerical and 6 and 13 numerical raised. 
I I I I I 
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ADDING 

Counters 

The functions of addition and subtraction :lre 
performed by :accumulators called counters. The 
number of counter positions in :an Alphabetical 
Accounting M:achine may vary from 32, 44, or 
S6 to a maximum of 80. The individual counter 
wheels are grouped in v:arying c:ap:lcities :lS fol
lows: 

4 groups of 2 positions 

4 groups of -4 positions 

4 groups of 6 positions 

-4 groups of 8 positions 

These counter groups :are referred to :lS 2A, 2B, 
2C, 2D, 4A, 4B, etc., to sO. (On Non-Net B:al
:ance m:achincs m:lnuf:lctured prior to July 31, 
1941, the counter groups :are referred to by num
bers instead of letters, such :lS I to 2, 25 to 32, and 
73 to 80 .) The size of the tot:al is not limited by 
the number of counter positions in :I group, for 
two or more groups not necessarily :ldj:lcent m:ly 
be connected or coupled together to :aCt as a single 
unit. 

Accumulating 

There :are four basic steps in plugging for ac
cumulation. 

(I) Wbal i,,/ormaN01l is 10 be accu11l1lfated? 
The field to be :added is con nccted f rom the lower 
brushes to the counter entry hubs. The counter 
entry hu bs arc made com mon to permit the field 
which is taken into :a counter to be taken to an
other counter. The counter group to be used is 
determined by the siz.e of the tot:ll to be accumu-
12ted, for each counter entry hu b represents :a 
single counter wh~1 which c:an :accumul:ate one 
position of :I (oul. All the counter wheds of a 
group function as a unit, :and the c:arryover from 
one wh«1 is :added to the wheel to the left. 

If the capacity of one counter grou p is not suf
ficient, :another counter mlly be coupled to the firs t 
cou nter. This is done by connccting the C I (carry 
impulse) of the fiNt counter to the C (ca rry) hub 
of the second cou nter. This brin gs the carryover 

impulse from the !:ast position of the first counter 
to the first position of the second counter group. 
The second counter also must be impulsed to add 
and to cle:lr on the same conditions as the first 
counter. 

(2) Which cards are 10 be added. subtracted, 
or elimillatrJ? £:1ch counter group has a series of 
common plus (+ ) and minus (-) hubs. When
ever the plus hubs arc impulsed, the counter will 
:1dd. An impulse in the minus hubs will cause the 
counter to subtract. In order to have a counter 
add every card which goes through the machine, 
an impulse must enter the plus hub d uring c:1ch 
C:1rd feed cycle. An outlet hub called "plug to 
C" emits a consunt impu lse during every card 
fced cycle. If a "plug to C" is connecred to the plus 
hub of a counter, the counter receives an impulse 
to 3dd every card which passes through the ma
chinc. To add only one type of card in a counter, 
the "plug to C" impulse would have to be selected 
so that it rC:lches the plus hub oo1y when that 
type of card is :It the lower brushes. 

(l) \Vhe" sboufd lIN lolof be printed? Each 
counter has a counter tOtal control hub (or plug 
to class of total hub) which, when impulsed , waJ 
restore all dle wheels of that counter group to zero. 
Clearing the cou nter makes it possible to prin t the 
tou l held by the counter and to restore that coun 
ter to norm:ll. The cl ass or tot:11 hubs are used to 
impu lse the counter toul control hubs. T he minor 
class of total hubs emit impulses whenever there is 
:1 minor total cycle; the intermed iate class of total 
hubs, whenever there is an intermediate total cycle; 
:lnd the major class of total hubs, whenever there is 
a m:1jor total cycle. The minor tOtal prints on :I 

first total cycle; the intermed iate and m ajor totals 
print on a second toul cycle. The fi nal class of 
total hubs emit im pu lses oo1y when the final totaI 
reset key is depressed :and the final toul switch is 
ON. The counters :lre cle:lred by connecting t he 
proper cl ass of total hubs to the counter total 
control un it; that is, if counter 8A is to add a 
major total, the major chss of total hub would 
be used to clea r counter SA. (On Non-Net Bal
ance m:lchines, m anu factured prior to July 31, 
1941, clearing of COun ters is done by connecting 
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" ALPHABETICAL ACCOUNTING MACHINE 

the propel' class of t01:21 impulses to the "plug to 
cl;J.ss of tout" hub representing the extreme Idt 
position of the counter group. The "plug to class 
of tOtal" hub for each remaining counter position 
is plugged to the hub of the position to clle left 
of it.) 

Automatic touls 3rC controlled by the automatic 
tOtal switches. 1£ the automatic total switcb~ :lore 
ON, the machine will 3utomnically go through 
(0(21 cycles and the touls will automatically print. 
If the total switches are turned OFF, toul cycles 
must be taken by depressing the manua.! toul key 
illustrated on p3ge 5. The minor and intermedi3te
major total switches refer to group touls which 
are discussed in the foUowing section. A final 
tOtal, that is, a [ou.1 of all cards, will be printed 
only by turning the final toul switch ON and 
by depressing the final toul reset key. 

(4) Wbere sbcmid the lotal be prit,teJ'? E:ach 
counter h:as a row of counter tot:al exit hubs at 
which the impulses (or toul printing :are :av:ail:able. 
These hubs :arc plugged to the type bar toul entry 
hubs for tot:al printing; i.e., i( a 6 position tOul is 
expected, men 6 exit hubs are plugged to the type 
bal'S. The type h:ars :are selected :according to the 
position on the report where the toul is to be 
printed. 

Asterisks m:ay be printtd beside a toulon the 
numeric:.! type bars. Each odd-numbered numer
ical type b:ar hu an :asterisk. Each even-numbered 
numericaJ type b:ar has a credit symbol. To print 
an asterisk, the c1us of totaJ hub corresponding to 
the type of total (minor, intermediate, or major) 
is wired to an odd-numbered type b:ar, usually to 
the right o( the total. 

AUTOMATIC CONTROL 

Automatic Control is the function by m~ns of 
which the m.1chine c:ln distinguish the cuds of 
one c1:mification {rom those of another. The cards 
in :I single clu:sification :are referred to as a control 
group; {or eX;1mple, :after p:ay:ables distribution 
cuds hne betn SOrted by dep:artment number, the 
cuds for one panicul:ar dep:artment :ate referred 
to ;1$ a single control group. In the iIIustrnion on 
page t 8, Department is :a control 6dd. 

The m:achine, by the U5t of the upper and lower 
sets of brushes, c:an read at one time the holes 
punched in two successive c:ltds. Each c:ltd when 
it is :at the upper bru!hes is comp;ared with the 
preceding c:ltd which is at the lower brushes. \Vhen 
a card puses the lower brushes, it is compared with 
the succetding card which is :at the upper brushes. 
Thus, each card passing through the m:lchine, ex
Upt the fim and lut, is comp:ared both with the 
card ahe:ld of it and the card following it. I £ the 
fields are the ume, thw indicning that the cards 
;are of the same control group, the machine will 
continue to f~ cards. When the punching in 
one cud does noc comp;are with the punching in 
the card preceding it, the machine will :automnic
:ally StOp to print the totals for the control group. 

There can be three classes of control groups: 
minor, intermediate, ;and major. A minor control 
is placed on the classific:ltion represe.nting the 
smallest grouping, intermediate control on the next 
larger grouping, and m:ajor control on the largest 
group. 1£ touls of sales amount were to be printed 
by state, by city, by CWtomrr number. customer 
number would be considered ;a minor group, city 
:an intermediate group, and state ;a m:ajor group. 
When the proper controls are placrd on these 
groups, the m:lchine :automatically stops at the end 
of each group ;and will not start until the required 
number of total cydes are uken ;autom:atically or 
by hand. For :I minor control change, only one 
tOtal cycle is required; on each in~nnedj:ate or 
major control change, two total reset cycles must 
be uken. 

Control Unit 

Ten or twenty posItions of automatic conuol 
are available. Each position CORSis" of five hubs. 

( 
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The lOp row of hubs :tre inlets to the comparing 
relays from lhe upper brushes. The second row of 
hubs :lCC outlets for the zone impulses, O. II, and 
12, which arc brought to the top row of huhs. 
The third row of hubs arc inlces for the lower 
brushes to the comparing rel:lYs. The fourth and 
fi fth rows of huhs acc common outlets for unequ:.al 
ImpulseJ resulting from the comparison. Each com
p:acing position has two diagon;ai common hubs for 
the uncqu:t\ impulse to iaciHr:lcc plugging [0 the 
control hubs (minor, intermediate, major ) . Thus, 
when tWO or morc columns are being compared for 
control purposes, split wires do not h3ve to be used. 

During c:lch card cycle, the readings in both 
sides of the comparing relays arc compared. If 
the twO readings for any comparing position arc 
not identical, an unequal impulse is available in the 
upper unequal impulse huh of that position and 
the lower unequal impulse hub diagonall y to the 
right. If the two comparing positions are identical. 

no impulse is .:J.vail.:J.blc. 
For control on either alph2betic or numeric:al 

information, the upper and lower brushes corre
sponding to the card columns of a control field :are 
plugged to the comparing relays. The unequ21 
outlet hub for e2ch compuing position used is con
nected to the outlet hub of the position to the left. 
The extreme left h2nd upper unequ:al impulse posi
tion or the lower right h:md diagon:al position is 
then connected to the minor, intermediate. or m:l.
jor hubs. These hubs, when impulsed, will cause 
the m:l.chine to StOP for tot21 cycles. 

~"" 00< "",D '--"~" A~ 
h<'O",A1'1OI'I (cd ....... )1)') 

I 1 .... 01-. tpI~ ""~ 1-. "'" "PI""""'- to .... fJP< bu 
_ -.prt> IJ to ,"" ",,",,"'''' m..,.. d!r ..... ""f"'ba .'" 
""",,,,, ... d!r '1f'<" ban (_ t!.c- ............. ,.. 

The second row of huhs of the control unit, 
bbeUed zonc selection (0, 11, and 12), arc used 
only when both controlling on and listing 3Il alpha
betic field . In this case, instead of using split wires 
from [he upper brushes to the type bar zone mag
nets :l.nd the comparing relays, the upper brushes 
arc f2ken to the comparing relays, :and the zone 
impulses, 12, II, .and 0 are taken to the type b2t 
I.one m2gnets from the zone selection hubs. 

All classes of 2utom2lic control are subject to the 
automatic control switches. To have :l.ny of the 
controls effective, the corresponding control 
switches must be ON. 

If the :automatic total switches are OFF, after 
each control break the machine will StOp. In order 
to start it, the total cycles must be taken by de
pressing the manua l [otal key. After the tOtals 
have been printed the machine will au tomatically 
srart if the automatic start switch is ON. If the 
automatic start switch is OFF, the start key must 
be depressed in order to start [he machine after :lI 

total cycle. 
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" ALPHABETICAL ACCOUNTING MACHINE 

ACCUMULATING WITH OR WITHOUT USnNG 

There arc two bage operations of the Account
ing Machine-Gsting ~d non-listing-which arc 
controlled by the list switch. When this switch is 
set to Jist, the print unit operates [or every C2rd 
cycle, and information can be printed from e:acb 
c:ltd p:assing through the m2chine. If the machine 
is set to list, it is also possible to :accumulate 
touis. 

Non-listing refers to the passage of cuds 
through the feed without having the type bus 
function for each card. When the list switch is 
OFF and there is no automatic control, there will 
be no list cycles. The m:achine can :accumulate a 
tout for the entire run of c:lcds 2nd print the 
toul. 

When the machine is set to non-lin with auto
m:atic control, there is one list cycle for tach COn
trol group. This allows only the first card of each 
control group to print. 

US< .. 

'" -

Selective liding 

When the Accountins; Machine is set to non-we. 
thc sdectin~ lin [enure C2in cause distinctively 
punched cards to lin. There! are twO sets of com
mon hut» for sc:lectin list, the X :and digit inlets. 
These bubs may be impulsed [rom the upper bnuh 
to aUow the X or digie carru to lise. If a lower 
brush were used, the cud [ollowing the X or digit 
card would list. 

Sdecti,'e lining is controlled by a Jtltctive list 
switch. If the switch is turned to X, an X or digit 
punched cards are listed. When the switch is set 
to No X, all No X or No-Digit cuds arc: listed. 
When the machine is wired for both automatic 
control :md stltctive listing, the first card o[ each 
control group will :lIsa lin, regudless of the dis
tincove punching [or selective listing. In a normal 
non-listing operation .... ithout the use of the Ie

IC'Ctl\'e lin feature, the switch mwt be on X. If it 
were tumed to No X, all the carru would list, giv
ing the effect of having the lilt switch turned ON. 

• 
..... .. 

'" --
U" Swild... 

r UPPER 8RU$H~S () ,. 
SELECTIVE LIST CrilL 00 000 n 0 0 0 0 £1 ~-...o 0.0.0 • D 
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S ELE C TI V E LI STI N G " 

EXPENSE DISTRIBUTION 
BY DEPARTMENT OR BRANCH 
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22 AL PH ABETICAL ACCOUNTING MACHINE 

CONTROL OF COUNTER ACCUMULATION 

(X DISTRIBUTION) 

Thus far, only the principles of simple 2ccumu

l:arion, where all the cards which pass through the 
rn:achine 2re added, have been expl:ained. When 
working with seven) types of cards. it is often 
necess:l ry to add one type of card, subtract another 
type. and perhaps elimin;uc :I. third type. For u -
2mple. in a Sa les Analysis applic;nion, a separ:ue 
ca rd is usu:tlly punched for each $:tlc and each re
turn, T he amount of the s2le or return, although 
registered on different cards, would nonn:illy ~ 
punched in the same c2rd columns. It may be 
necessary to sort the sales 2nd returns cards to
gether and prepare :I report showing the S2les, re
ttlrns, and nct 531{'$ (nics :tdded and returns sub
tracted) . 

In order lh:u the m2chine may teU the difference 
betw«n different types of cards, 2 distinguishing 
punch is necessary. This is done nonnally by 
punching 2n X in a predetermined column. It is 
possible to punch a distinguishing digit in a col
umn to perform the S':lme opC:ntion. Digit con
trol wil l be discussed later. Once a card has a con
trol X punch in it, it is possible to direct :I counter 
to add, substracr, or eliminate either the X or No 
X c:ud . 

Selec:to~ IX Distributors) 

A switch-like mechanism called the seJector or 
X distributor is used to control counter accumula
tion . The operation is similar to that of a switch 
on a railroad tnck which can be used to direct a 
train to one of tWO tracks. In the case of the Ac
counting Machine, the switch is the selector and a 
"plug to C" impulse becomes the train. The X 
punch is used to control the switch or selector. 

The standard machine bas five 3-position selec
tors. Each selector has two common X pick_up 
hubs, a D (digit) pick-up bub, and a ZFS pick-up 
hub. The use of the 0 and ZFS pick-up hubs is 

exactly the. U.rne as descri~ for clus $ticctors. 
In addition, each .selector consHtJ of three units of 
thr~ hubs: an X or controlled hub, a No X or 
norrm.l hub, :md a C or common hub. The hubs 
of e;1ch unit rtp~nt cont;act poinu: of a relay. 

In each unit of a .seltt'tor, the C hub is nonnally 
connected internally to the No X hub ; therefore, 
an impulse ente.red in the C hub can come OUt of 
the No X hub, or an impu~ entered in the No X 
hub can come out of C. This is called the normal 
connection and it is controlled by the pick-up hub 
of the selector. As long 2S no impu~ enters the 
pick-up hub of a .selector, this connection betw~n 
C and No X will exist in each of the three unitJ 
of a .selector. The pick-up hub of !.he selector c:an 
be impulsed by an X or 12 punch. When the pick 
up hub is impul.Jed, (he norm:al connection in each 
of the thret uniu: of the- .selector is broken for the 
next cud cycle. Under this condition, the selector 
is said to be " picked up" or controlled; as a result. 
the C hubs :are conoected in ternally to the X hubs. 
Therefore, an impulse brought In C c:lln come OUl 
of X or :In impube brought in X can come out of 
C. When:a c:ard is :at tht uppt'r brushes, it is te2d 
for the control punch to determine whether that 
c:ard should be :lidded or subtr;;acted 00 the follow
ing c:ard cycle. The "plug to C" impulse is then 
sclocted SO that the counten are told to :add, sub
tract, or ignore the card when it geLS to the lower 
brushes. Impul.ses othe-r th:an " plug to C" m:ay 
:also be selocted or distributed by me:ans of the X 
selectors. 

Counter list 

Inform:ation which is :added or subtracted in :I 

countu may be listed by plugging from the proper 
counter list exit hubs to the list entry hubs in
nead of plugging from the lowe.,. brushes to the 
list entry hubs. Onl)' the informnion which iJ 
a.ccumulated in :a COunter is Listed by the coun[C( 
list hubs. This provides a means fo,. controlling 
the information which is listed, for if :I counter is 
adding only one t)'pt' of cud, only that type of 
card will be listed from the COunter list exit hubs. ; 
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CARD COUNT 2l 

CARD COUNT 

The card count hub! make it possible to count 
the number of cards listed or accumulated, the 
number of cards in specific groups as identwed by 
X's or No X's, or the number of control groups. 
The twO card count hubs emit a "I" impulse every 
card cycle. This "I" c.an be taken di.rtcdy or indi· 
reedy to a counter entry hub to count cards. If a 
"plug to C" is connected to the + hub of the 
counter, and the counter is cleared as a final toul, 
a count of the total number of cards passing 
through the machine can be uken. If the counter 

+ hub is impulsed on a minor first card control 
impulse, and if the counter is cleared on a fin.al 
impulse, the counter will accumulate a total of 
the number of minor control changes. If X or No 
X cards ace to be added, the card count can be dis
tributed through a selector and then taken to a 
counter entry hub. 

The c:lrd count hubs can also be used to list a 
"I" for a specwc type of card. To list a "I" for 
each X79 card, the c:lrd count is plugged to the 
C hub of a selector which is controlled on column 
79. The X hub of the selector is then connected 
to the typc bar list entry hubs. 
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" ALPHABETICAL ACCOUNTING MACHINE 

ClASS SELECTORS (SELECTORS A, B, C, AND D) 

The principle of me 5 selectors or X distributors 
is expanded in the mechanism of selectors A, B, C, 
and D which are sometimes referred to as clus 
selectors. The operating principle of these 1C'lec
tors is identical to that of the 5 selectors described 
above. InSlead of l units in e'1ch sc.iccror, bow
ever, there '1ct 10 units in selectors A, B. C, and 
D. The units are arranged in vertical rows inste3.d 
of horizontal rows. The class selectors also have, 
in addition to the X and D pick-up hubs. two 
ZFS (zone field selection) pick-up hubs and twO 
TOT (total) pick-up hubs. While the two sets 
of selectors :ue used interchangeably for certain 
types of distribution, selectors A. B, C, and D 
most commonly are used for distributing brush and 
total impulses, while the five smaller selectors are 
used foe distributing the "plug to CIt and other 
single impulses. 

o 0 ' 0 0 0 0 0 0'0 0 0 0'0 0 0 0 0 0 ' 0 0 
.... .. o. .. 

00000000000000000000 
o o~o 0 0 0 0 0'0 0 0 o~o 0 0 0 0 oCo 0 

TOTAL TRANSFER OR TOTAL SELECTION 

Toul transfer me3.ns the printing of either :an 
intermedi'1te or m.ajor total under a minor toul 
by impulsing the same set of type bars for both 
classes of touls. Be-cause a minor toul comes on 
the first total reset cycle '1nd both intermediate 
and major totals come on the scrond total reset 
cycle, a m'1jor total norm:211y cannot be printed 
underne.ath '1n intermediate toul. 

To transfer an intermediate (or major) total 
under a minor total, the toul exit hubs of the 
minor counter arc connected to the normal (NX) 
row of a telector. The intennediuc (or major) 
total is taken to the controlled (X) hubs of the 
selector. The common (C) row of the selector 

15 tuen to the tOtal type b;us. The total pick-up 
bub of the clus sdector is impulsed to pick up on 
an intennediate (or mljor) toul cycle. by the hubJ 
bbdled first card control bubs (fonnerly called 
tOtal selection hubs). The normal or No X hub. 
of the selector are i.nternaUy connected to the com
mon row when the selector does not receive an 
impulse in the toul pick-up hub. Therefore, when 
the minor toul cycle occurs, the minor totaJ im
pulses go intO tbe norm'1l hubs and out of the 
common hut» to the tot'1l type: b;an. When the 
interllledi'1tC: (or m'1jor) tot'1is 2re deaud, the in
tern1(~dj21e (or mljor) first eard control hubs emit 
impulses, 2nd the selector is controlled during these 
toul cycles. The intermedilte (or major) toul 
then can enter the controlled (X) hubs of a selec
tor :md come out of the common hubs to the s:ame 
type bars which hlve printed the minor toal. 

If an 2neris.k is to be printed for both tOtals, 
the minor class of toul impulse is taken into the 
normal side of the Jl'lcctor and the intermediate 
(or m2jor) class of toul impulse is taken into the 
controlled side of the selcctor. The common hub 
is taken to an odd-numbered type bu. 

When a selcctor is picked up on '2 total cycle, 
it will remain controlled during thn particular 
tot21 cycle and 2lso during the next list cycle. 

LISTING OF CREDIT OR ASTERISK SYMBOLS 

The subtcact units position conLrol hubs supply 
impulses which c:m be ustd to print symbols on 
list cycles. If a subtr:lct. units position control 
impulse is connected directly to an odd-numbered 
numeriC'11 type bar, '1n asterisk will be: printed 00 

every list cycle. If an SUP control impulse is con
nected directly to an ev~-numbered numerical 
type bu. a credit symbol wiD be printed on every 
list cycle. In order to print a symbol for :I special 
type of card. the SUP control impulse can be: wired 
through a selector which is controlled by '1n X or 
digit that identifies the card to be symbolized. 
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TOTAL TRANSFER 

to-
O 0 0 0 

00 
0 0 0 0 

10-
0 0 0 0 

0 0 0 
10-

0 0 0 0 

0 

c c.--
00 

9 ..., 

I. Plugging for accumulating and clearing cOllnters SA and SB (minor 
and intermediate totals of Sales Amount from X67 cards). 

The minor total (SA) is entered into the normal or NX side of the 
selector. 

3 .. The intermediate total (SB) is entered into the controlled or X side 
of the selector. 

4. The totals are taken out of the common or C side of the selector to 
numerical type bars 10·17. 

,. The selector will be controlled on an intermediate total cycle by a 
First Card Control Intermediate impulse. 
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30 ALPHABETICAL ACCOUNTING MACHINE 

SUBTRACTION 

Any figure punched in a card can be subtracted 
automatically. The Alphabetical Accounting Ma
chine subtracts 3n amount in a p3rticular card by 
adding automatically the complement of the 
:unount. There 2re twO types of Alpb2betical Ac
counting Machines which differ in the method by 
which subtnction is performed: Non-Net Balance 
machines and Net Balance machines. 

Principle of Subtraction 

The Alphabetical Accounting Machine subtracts 
2n amount in a p:1rticuI3r card by adding the com
plement of the amount. The complement of a 
figure is obtained by subtracting every position, 
except the units position of the figure, from 9. 
The units position is subtracted from 10, 

The complement of 78.344 IS computed as 
foUows: 

9 9 9 9 9 9 10 
7 8 1 4 4 

9 9 2 6 ! 6 

No carryovers are involved in this computa
tion. Therefore, to arrive at the solution of: 

+ 114,789 
78,344 

76,445 

The machine will add in a counter: 

+ H4,789 
+ 99921,656 (Note) 

00076,445 

Note: Assuming 2D 8 position counter is used, 
aU positions to the left of the last signific:ant 
digit will be complement 9's. 

Bc:cause of the possibility of counter coupling 
when subtracting, at which time the units position 
of the second counter should have a 9'5 cather 
th3n a 10's complement, the operation of the units 
position is made flexible. The inlet which controls 

this position is l2,belled SUP (subence units posi
tion). For a 10'5 complement, the subenct units 
posicion control hubs. eight common oudet hubs, 
arc: connected to the SUP hubs. For a 9'5 comple
ment the 9 hub to the left of each SUP hub is , 
connected to the SUP. If the SUP hub of a coun
ter is nOt plugged, the units whed of the countu 
will not function whene"er the counter is sub
tracting a card. 

If a counter subtracts more than it adds, a com
plement total will result. If me operation were: 

+ 154 
- ]21 

A 6 position counter would add: 

+ IS. 
+ 999679 

9998JJ 

A complement toul is detected by the 9', to the 
Idt of the last significant digit. The counter 
group wed, therefore. must be at least one position 
brger than tbe mwmum number of djgits in the 
tOtal. I£ the total is 3 complement, a 9 waJ appear 
in the extreme left band position of the counter. 
The CI (carry or complement impulse) hub of 
each counter mtits an impulse on a total cycle 
whenever a 9 is standing in the extreme left posi
[ion of that counter, 

NON.NET BALANCE SUBTRACTION 

Strat9ht Subtraction (Oia9ram Page 35) 

For subtuction on a Non-Net Balance m1-

chine. the field is entered in a counter and me 
counter is impulsed to add the debit cuds and to 
subtract the crtdit cards, A subtnct units posi_ 
tion control hub is connected to the SUP hub 
of the counter. The counter is cleared and the 
total printed in the normal manner. As long 
as the crtdit cards never exettd the debit cards. 
2 tcue figure will be printed, In order to print 
a credit [otal :as a tcue figure. rather than a com
plement, it is necessary to perform balance selec
tion . 

c 



SUBTRACTION II 

Balance Selection (Diagram Page 36) 

A complement total is detected by a 9 in the 
extreme left-hand position of the total. The CI 
hub of the counter used will emit an impulse 
whenever a 9 is present in this position during 
a toul cycle. If the Cl hub is connected to the 
TOT pick-up hub of a selector, the selector will 
be controlled whenever a complement 9 appears. 
Whenevu the total is nOt a complemc.nt, the selec
tor will nOt be conuoUed. If the total exit 
hu bs of mis counter arc plugged to the normal 
hubs of the selector and if the common hubs of 
the selector arc connected to the type bars, a 
total will be printed whenever it is a true fig
ure. Whenever 2 complement total occurs, the se
lector will be controlled ; and aJ nothing is brought 
intO the controlled hubs, no total will print. 
Upon examination of a problem where credits ex

ceed debits : 

1256 Sales 
- 1)89 Returns 

The answer is manually clllcul:atcd by doing: 
+ 1) 89 Returns 
- 12S6 Sales 

- I)) NetSa les 

The computation , therefore, is onc of adding 
whu should be subtracted (Returns) and sub
t racting what should be added (Sales) 2nd iden
tifying the total as a credit figure. This open
tion as performed on the Non-Net Balance ma
chine is referred to as b:al:ance selection. 

The amount field is entered in a second coun
ter, and this second counter 15 impulsed to add 
what the original counter has subtr.l.cted (the 
credits) and subtract what the original counter 
has added (the debits). To subtnct on OlIO's 
complement basis, the counter SUP hub is con
nected to a subtract uniu position control hub. 
The coun[C~r toul exit hubs of the second counter 
are brought to the controlled hubs of the selector 
(in addition to the plugging of the selector de
scribed above) . The total from this second coun-

ter will reach the type bars only when the selector 
is controlled, indicating that the total of the first 
or normal counter is a complement. 10 order to 

print a credit symbol to identify the credit bal
:wee, the proper class of total bub is wired intO 
a controlled hub of the selector, and the com
mon hub is wired to an eyen-numbered numeri
cal type bar, usually to the right of the total. 
Thus, the symbol impulse gets to the type bar 
only when the credit total is to be printed. 

NET BALANCE 

Straight Subtraction (Diagram Page 37) 

Net balance counters eliminate the need for 
b:alance selection to print true credit totals, thw 
incre3Sing effective machine capacity. The plug
ging for net balance subtraction is described be
low, but it should be remembered that nct bal
ance counters may be plugged to operate in the 
s:arne manner 35 non-net balance counters. 

The operation of the net balance counters is 
dependent upon a 9'5 complement rather than II 

10'5; th3t is, to arrive at a complement, all of 
the positions including the units position of the 
figure lire subtracted from 9. To do the opera
tion of: 

IS ,478 
- 7,8)4 

7,644 

The machine will add in a 6 position counter; 
1 S ,478 

992,165 (9'5 complement ) 

<,> 007,643 
(Note) 

7,644 

Note: Because the units position has its 
complement calculated on the basis of a 9 
nther than 10, the total is 1 less than it 
should be. To 3djust the total, the carry
over of the last position is added to the units 
position. 



" ALPHABETICAL ACCOUNTING MACHINE 

To subtract, the field is entered in :II counter 
which is impulsed to add the debit cards and sub
mct the credit cards. The counter is c.Ieared 
on the proper class of toul impulse. Because a 
9's complement is employed, the SUP hub of 
the counter .is plugged to the 9 hub. To adjust 
the units position, the CI (carry impulse) is 
plugged to the C (carry) hub of the same counter. 
This method of plugging is satisfactory if no cr~it 
toul is expected. Should a credit balance unex
pected ly occur, the total printed would ~ a 9'5 
complement figure and, therefore, one less than an 
actual complement total. In ~y case if there 
is any ch.:lnce of a credit toul, this condition 
can be avoided if plugging (or balance conver
sion is used. 

Balance Conversion (Diagram Page 38) 

In a net balance counter, as in a non-net bal
ance, a 9 standing in the extreme left hand posi_ 
tion of the COunter is evidence of a complement 
balance. Therefore, it is important that if a com
plement balance might OCcur, tbe counter wed be 
onc position larger than the maximum number of 
digitS in the toul. If 2t the end of a group of cards 
the credits do exceed the debits, the CI hub will 
detect the complement 9. The CI hub is con
nected to the counter babnce control hub cor
responding to the counter used. When a CI "9" 
impu lse enters the counter balance control huh 
the complement tot:.1 u:.nding in the COUnter wai 
be converted :.uromatically into a true credit fig_ 
ure before total printing. A m:.chine cycle, 
termed a conversion cyc.le, is required for tbis 
operation. The counter toul exit hubs can be 
plugged directly to the toul type bars and a true 
figure always will be printed . The commOn COun_ 
rer balance control hub must be plugged to tbe 

Chub o( the counter co m:u.nUm uruts poIJ_ 

tion adjustment. 
In order to print ~ symbol to ukntiiy 2; credit 

(Ot1l, the toul symbol control hubs .arc ustd. 
Each counter has :II "'t" :lind - symbol hub: if the 
machine has gone through :I convcnion cycle (or 
;I rounur, mdicning :I crtdit b.ll2ncc, the hub 
will emit In impulse. If Ute lou.l i.s :II pos-itivc 
b2lancc, the + hub mUll an impuJlt'. To identify 
:II credit total, the - hub of the pl"OlX-r counler 
[Qui symbol control is pluBSed to an even 
numbered numerical ty~ bar. To print an ,lIRcrisk 
beside:ll debit total, the + hub of the symbol con
[tol is plugged to an odd-numbered nu mcrial 
type bu. If an astt:ruk is to be printed baidc 
every total (debit or credit). the proper cb.u of 
tou.l hub is plu8Jed to an odd-numbered numeri
cal type bu. 

Principle of N.t Bat.nu ConYeriion 

A 9's complement toul in a Net Balance counter 
is automnicaUy con\'erttd intO a true 6 gure b) 
the CI 9 impulse which e.nten the COUntU bahncl' 
control unit on a toul cyck Whenever a cemp le.
~ent 9 impu!Je entc~rs this conuol unit, a conHr 
lIon cycle wiU take place before toul pnnt inx 
The convenion cyc:Je takes 0.4 second.s In an 
80-1 SO s~d machine or 0.7S IttOnds in an 80-80 
speed machine. The conversion is :lcc-omplished 
by adding the conversion {actor to each comple
ment digit in the total. The conversion {;lclor ~ 
that number which, when added to :a number. 
gives the complmleot o( the original number. 
Therefore, i( the conversion (actor is added to :I 

number which IS a complement, the result will be 
a true credit figure. The conversion hctor IS 

added to ~ach COunter position independent.ly, at 
the urnI' time, and no carryover occurs. 

I 
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SUBTRACTION " 
Cou.II(n' Di&i'which ...... Coa~.r"o" it Compltmmt 

Stlndiq at: Futor of OriJinai Fi ....... 

0 + 9 9 

+ 7 8 
2 + , 7 
) + ) - 6 
4 + I , , + 9 - 4 

6 + 7 ) 

7 + , 2 
8 + ) 

9 + 0 

No c3rryov~r$ :lre involved in this computation. 
In the operation: 

+ i2S6 S,J" 
- 1389 Returns 

- 133 NetSalcs 

The m:achinC' :Jdds in :1 6 position counter: 

1256 
998610 

999866 

The conversion cycle takes place, adding: 

999866 
+ 111)77 (Conversion factor) 

OOOIl) CR 

(No c:l. rryovcr in conversion addition.) 

The conversion cycle does not occur :arbitr:l.rily 
:It every control change. Conversion cycles result 
only when one or more counters to be cleared on 
th:lt taul cycle contain complement totals. During 
a minor control change, intermediate, major, or 
final counters do not C:luse conversion cycles even 
though they contain neg3tive touls. Therefore, the 
speed of the m:achine is not affected by Net Bal
ance counters except when conversion is necessuy. 

Zero Balance on Net Balance Counters 

If :l counter is added debits and subtracting 
credits which balance to zero, :l conversion cycle 
is required; in the operation : 

+ 6538 Sales 
-6538 Returns 

0000 

The machine adds in a 6 position counter : 
6538 

993461 

999999 

The complement 9 caUs for a conversion 
cycle: 

999999 
111111 (Conversion factor) 

000000 

If the symbol control has been plugged from 
tbe - hub to an even-numbered type bar, :l cccdit 
symbol will be printed opposite the zero balance. 
If it is necessary to eliminate this condition, the 
COllnter impulsing should be changed so that debits 
are subtracted and credits are added . In this 
case, all debit balances arc actually credit totals 
and all credit balances are actually debit totals. 
The credit symbol, therefore, will be plugged from 
the + symbol hub rO an even-numbered numeri
cal cypc bar. In this case, a zero balance will not 
be identified by a credit symbol. 

The disadvantage of this plugging arises from 
the fact that debit totals normally occur more 
frequently than credit totals. In this operation 
:\ normal debit always requires a conversion cycle. 
As a result, the conversion cycles required for 
e\'ery debit total will occur more frequently than 
in the normal oper:ttion; thus, the tow time cc
quired for any run is increased. 



Subtraciion 
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HAMMERLOCK CONTRO L " 
HAMMERLOCK LEVERS 

E;ach type bar on the Alphabetical Accounting 
~hchine is equipped with two hammerlock levers; 
:l short lever which is the one to the right, and 
a long lever which is the one to the left. 

The short hammerlock lever, when r.aised, pre· 
vents the type b;J.r from printing either 00 a list 
or total cycle. 

The long or automatic hammerlock lever, when 
r:aised, controls the printing of the type bar on 
liSt cycles. Totals will :always print, regardless of 
the setting of the long hammerlock levers, but 
information wired to list from the type bars c:an 
be suppressed for specific c;J.rds. The action of 
the long h:ammerlocks is controlled by the control 
pmel wiring and by the hammerlock switch. The 
long hammerlock levers h:ave one general function: 
to suppreu the listing of :all, or any part, of the in· 
formuion on particui:lr cards. It is used to prevent 
over·printing of Listing :and totals which occurs 
when :I m:achine is ch:aoged from List to non-list 
without ;J. ch:ange in control panel wiring, and to 
suppress the repetitive printing beyond the first 
card of:a control group (group indic2tion). 

Hammerlock Control of Listin9 
The long or ;J.utomatic hammerlocks can be used 

to :allow inform:ation to be listed from certain 

cards :and not from others. The long hammer· 
lock levers corresponding to the type bars where 
the information is to be listed (or suppressed) are 
raised. The cards to be listed (or those not to be 
listed) are distinguished by a control X punch. 
The upper brwh X column is connected to the 
hammerlock X pick·up hub. If information from 
X cards is to be listed, the hammerlock switch 
should be turned to No X SUP (Suppression). 
If No X cards are to be listed. the switch should 
be turned to X SUP. In this operation, if the 
machine is set to list, the platen will advance for 
each list cycle of the machine, regardless of wheth
er or not information is printed. 

A Chl!nge from List to Non~id 

When a panel is plugged for usting and it is 
to be used for non·1isting, it is necessary to pre· 
vent over-printing of the first card listing of quan· 
tiutive information and total printing. This is 
done either by removing the list wires for the 
quantiutive field or by nising the long h:unmec. 
lock levers corresponding to the type bus where 
the over.printing will occur. The h:ammerlock 
switch is turned to No X SUP and no plugging 
of the hammerlock control unit is necessary. (1£ 
the hammerlock control unit is plugged from a 
MI first card control hub, the hammerlock switch 
would be turned to X SUP.) 

Hammerlock L .... ers 
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GROUP INDICATION " 
GROUP INDICATION 

Group mdicadon is listing the information only 
from the first card of a control group. in 2 list
IDg opention, norm211y, the indicative informa
tion is listed repetitively from every cud in the 
control group. This repetitive listing can be sup
pressed by one of three methods: 

1. Counter List Control 
2. H2mmerlock Control 
). Cbss Selector 

Indication cards for each group, sorted in ahead 
of deuiJ cards, can be indicated in any of the three 
methods from II significant X or digit punching in 
the indic2tion card. 

Counter List Method 
The counter list method of group indic2tion can 

be wed for indi~ting on minor, intennediate, and 
m2jor control ch2nges. To indicate minor con
[rol changes, the field to be indicated is wind to 
2 COunter, and the corresponding counter liSt hubs 
are wired to the list type bars. The counter is 
cle:arcd on a minor class of total impulse and the 
minor first cud control hub is used to impulse 
the counter to 2dd the first cud of each minor 
group. The minor first card control hubs emit 
impulscs during the minor toul cycles and on 
the first list cycle following 2 minor tot21 cycle. 
Therefore, they C21l be used to impulse a coun ter 
to add the first card of 2 minor control group. 
The:! intermediate or m:ljor hubs emit impulses only 
during the intermediate or n1ajor total cycles 2nd, 
therefore, cannot be used fo r cou nter impulsing. 

However, a counter c:ln be controlled on an inter
mediate or major first card feed cycle by plugging 
2 " plug to C" impulse through one position of a 
class selector which is controUed on :I first card 
intermediate or m:ljor impulse. The counter is 
cleared on lln intermediate or major class of [oul 
impulse. 

Hommerlock Control 

The hammerlock control method of group in 
dication can be used fo r indicating only the firSt 
card of minor, intermed iacc, or major con trol 
groups. T he field is wi red directly to the type bar 
list entry hubs from the lower brushes. The long 
hammerlocks corresponding to the list type b2cs 
2re raised. The first card control hub correspond
ing to the control group for which indicacion is 
to take place is wired into the to[:O pick-up hub 
of the hammerlock unit. The hammerlock switch 
then is set to No X Suppress (Group Indicate ). 

Cion Selector Method 

The class selector method of group indic2cion 
C2n be used for indic:lting only the first card of 
minor, intermediate, or major control groups. The 
field to be listed is wired from the lower brushes 
to the common hubs of a selector. The controlJed 
hubs of the selector are wired to the type bar list 
ent ry hubs. The total pick-up hub of the selector 
is impulsed from the proper first card control hub. 
Once impulsed on a total cycle, the selector is con
trolled for the next Jist cycle, thus 2Uowing print
ing of the first card of each control group. 
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Hommerlock Method of Group Indication 
Inlormillion III collumu 2S-2S llmi 32-H ;t to bt group ;"dinttcd. Long hIImnlerfoc~ 
It'I"f lor IIlphllmericlll Iy/W bilTS 28-H lind JS-38 . lIr~ ril~sed. H~mmtrloc;lt. control. If 
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groMps, lIN InleNtlrdi.'e or Major First CllfJ Co"trcJ! hubs, III ",J'cilld by Ib~ Jolted 
lint's, life tllbslilllied . 
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.. ALPHABETICAL A C C OU NT I N G "" "CHINE 

FIELD SELECTION 

Numerical Information (Diagram Page 47) 
Field selection is the selection of one field from 

one cud 2nd another fi eld from :a second card to 
:add in the same counter or to print on the SlIme 
type bars. One of the twO cards must have a dis
tinguishing X punch in some coiumn. 

The field on the No X cards is connected to the 
No X row of :l selector; the field on the X cuds 
i.s connected to the X row of the selector. The com-

1,i 1,i I ~ -m,~ I'll r;;:u ~., _ '~,,!U. "U~' ~IT 
IUo.o--v0 01000 00 000 

o 'b 0-0 0 0 0 0""0 0 0 rriC 0 0 In r~' - ~. ~,~ .. • -~ v-=-o I nI r • d2b 
~ 0 00000 0 

•• c •••••• c· • 0 0'" 0 0 0 0 0"0 

I
'" '~'.'CA. ,.o£'?' ",:?,P'.,o 0 0 0'0 0 
00000 0000 ooooooooo'~ .... ..,.0(: .... n ••• '0'''' ..... 
oooooovooooooooo! 

mon hubs of the class seltttor :lrc connected to the 
list en try or counter entry hubs. The selector is 
controlled from 20 upptr brush posicion m which 

the X is punched. 
In some appliC2lions, onC' of three fiddJ may 

have to be select«l to lIccumul:arC' in :I. lingle coun
tcr. This is done by using twO clus seltttors. Two 
of the cards must have distinguishing X punches 
:md the third CJtd be distinguished by II No X 

condition . 
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Field Seledion of Two Alphabetic Fields 
eml s lnuu::«J in col""Hu 2)-)2 b.vt _ ", .. 

Cnds ,,"neW rn columm 10.1' ' 0 "01 '- '" oJ ." "X" i. col.", ,, 4 
/l aw"t . " "X" . or.1I /nt 1lcb in col.",,, 4. 



FiElD SElECTION 

Field Selection of Alphabetic Information 

I. Zone F~/J Seltclio" 

lf twO alpbabetic fields are involved in field 
selection , the zone punching, :as well as the numeri
cal punching, must be selected. N the ZOne im· 
pulses must be selected while the- cu d is at the
uppc-r brushes, an X control of the- selector would 
~ tOO late- to sel«t all of the zone punching. The 
ZPS (zone fie ld selection) huhs on cb ss selectors 
:allow a ~Iector to be: picked up on the same card 
cycle, before the- ze ro position of the card is read. 
A 9, 8, 7, 6, or S im pulse taken into the zrs hub 
from the upper brushes accomplishes this. The 
selector will then drop out :U the end of the card 

=~~!:'''1.'~'~'-~'~''''1C6~ ......... ~'" h'" 40' • ••••• •• 000000000000 
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cycle. A 9 punch is preferable because it allows 
more time between the signal and the pick-up of 
the selector. To facilitate plugging, the card which 
has the control 9 punch also should have a control 
X punch. Therefore. in the illustration on page 
H , the upper brushes of the 9 c:ard arc connected 
to the controlled hubs of a selector, and the :field 
of the No-9 card is connected to the normal hubs 
of a selector. The common hubs of the selector 
arc connected to the type bar zone magnet hubs. 
The lower brushes al.so must be wired through an
other cI:tSs selector in the s:une manner as for 
numerical field selection. The X in the 9 card op
erates this selector. 
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Zone Control 
Ty~ bm will nol :o,,~ lor r.,JJ " ,Ib "" X t-ffrb,,, m" ... 1f. 

11 :onmg is 10 bt U'~~rtlftrl /(1r No X 7f r.,is, *'1 Wt '.'10.'''' b) I.,,,,,, J"", 

2. Zone Control 

If one numerical field and one alphabetic field 
.Jre to be selected, Zone control can be used inne;ad 
of :zone field selection. The numeric;a) punching 
must be selected .:as in normal field selection. The 
upper brushes for the alph;abetic field are wired 
directly to the type blr ZOne magnets. To prc:venc 
zone interference which will OCcur if the numeric;a] 
card hls zero punching in the field of the ;alph;a
betic information, the type bars mun be zoned 
only for the card with the alphabetic in form:Hion. 
There are two hubs in the ZOne control Unit. The 
left-hand hub emits an impulse each c:lrd cycle 
and may be connected, dirtttly or through a .se
lector, to the hub to the right to SUppress zoning. 
There are three methods of plugging impulses to 
the hub on the right to prevent zoning. 

The first method is iIIUStflted and u :phined in 
the diagf2m on past" 45. 

The second method is the COntrol by a 12 punch 
in the cards for which the zoning is to be sup_ 
pre.s.sed. The Upper brush representing the column 
of the 12 punch is connected directly to the inlet 

hub of tm lOne UHltroi. md ior e2eb card With 

a 12 punch, rorung will be supprCSJed. . _ 
The third method of ume control is to dUrin

guUh w cards for ... h~ toning i.s to be suppressed 
with either an X Or No X punchin,. Zoning then 
C2n be controlled eithe:r by us.ing a sclcctor or by 
using.J cOOlJuring unit .. , ll1ultrned above:. 
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CLASS SElECT10N .. 
CLASS SElECTION 

Numerical Information 

Cbss stlK tion refen to the operation by which 
a 6e1d , which Ls punched in the S:lrnc columns on 
sevenl types o f cards, is taken to different coun
ters Ot different type bus or eliminated entirely. 
Cb ss sclKtion to a counter is accomplished by X 

/ O .... ILY TIME TICKET 

distribution, i.e., the selection of the "plug to c." 
This allows the machine to add the 6e1d of X cards 
in one counter and the same field punched in No 
X c:lrds in anomer counter, or eliminate either 
type of tranuction as desired. 

If the information is to be listed rather than 
added, the problem is one of class selection to the 
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Clan Selection 
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list type b:1t hubs. This operation c:an be JX:rform~ 
with the U~ of :l: clus selcno!. The 6dd to be 
selected, which is punched in the gmt columns 
on :!ill the cards, is entered in the common hubs of 
a cbss selector. The No X hub! :are connected to 
the list type b.u hubs where No X card! :lrt to be: 
lined. The X hubs :are connected to the type ban 
where X cards are to bt listed. The KIttlOr is con
rrollt"d bv th(' X column upptr brush. 

If the in(ornutlon is to be luted and :added, the 
countu list uit hubs a~ wind to the type hOlt 
list entry hubs. A cblt Irleclion function exists 
btn .. '«n the counter entr), hubs :Ind Counta Jist 
exit hubs. controlltd by the unpulse: that 2Ctu:ates 

that CQunter. 

It is ponible to do thrff-way clur teltc:tion by 
uSing two srlccton and 1""0 diffc:l"tnt control X 
punch"_ 
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MULT IPL E X DISTRIBU T IO N 51 

Closs Selection of Alphabetic Information 

Alphabetic information, as well as numerical in
formation. can be class scle<:ted. The lower punch
ing is sele<:ted in the normal manner and tbe 2lpha
betic field is brought to both sets of zone magnets 
by split wires. If the alpbamerical type bars do 
not have speci21 symbols, zoning the type bars 
without bringing numerical impulses to them does 
not cause any printing. Therefore, only the nu
merical impulses must be selected. 
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MULTIPLE X DISTRIBUTION 
Very often more than two types of cards are 

used in making up a report. If each type is dis
tinguished from the others by a different combma
tiOn of X or digit punching, a counter can be im
pulsed to add or subtnct just one or several of the 
m:lDy rypes of cards. 

Two illustrations in the control of counter im
pulsing are presented. In each case, the illustration 
shows only the X distribution operation. 
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56 ALPHABETICAL ACCOUNTING MACHINE. 

The effectiveness with which reports can be 
produced through the medium of multiple X (or 
digit) distribution is seen in the following report 
illustrations in which penineDt infonnauon rt!:a
rive to each d2ssmC2tion is spct3d horl2.oncally 
;across the report. Accounting and statistical re
ports of these types, prcp:ared by the Alphabetical 
Accounting Machine. 3ce widely used, for they 2dd 
significance to such analyses. Different X's or di
gits identify each of the factors within the reports. 

DIGIT SELECTOR 
(Not Standard) 

A digit selector c;an perfonn tWO functions. It 
can be u~ 2S :I. contcol dt\·ice for trmsmitting 
2nd sep2t:ning digit punching in l1 column of the 
card to control o~r:ltion of the stlectors. the 
h:ammerlock mechanism, sdtcti\'e listing or the 
automatic C2rri2ge. It c;ln bt used al.50 to print 
2utom:atically infonn:ation which is not punched 
in the cuds. E3ch digit stlccLor h:as tWO common 

SALES SUMMARY 
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" Iur'.LO 606): $ • 6000 016-" 1'1 '!i 11';25 " '. , 
CURRENT PERIOD AND CUMULATiVE SALES SUMMARY 

........ 
00 ........... . ..... • - - - - - - -'" Hll HUll ' o lE 67·50 , ... 'lao 

• • 1110;0' '0..10 11'11i1) 

'" JOH .. C Oll l' 24 !li75 20:00 • • • 22~1!i '00l;! 0 • 0:00 29'';10 
1)"0 'rOIlC[ "E l SO .. , 64:' ° ISljn a 1~'2 

• • • · ol) «,S .) 0:01 Ja'':'" . 
CURRENT PERIOD AND CUMULATIVE EXPENSE BUDGET 

.......... 
c ....... ," •• • - - . .... - .-" IIlCf"'NC .- - .-2015;62 ao~o;oo )0" 20265,00 

" , .. III. I [II Ii ~ • 
'9"~0 

22500.00 21)5.00 
0 0 ).5;"5 7;:7 S 0053':00 

" "L6NNIN' 62'7~00 6100'00 
021'$0,00 221):001 - 10700 721'17'00 '825000 "''TOO 

FINISHED STOCK REPORT I---•• 1<.,"'" -- ..... -. -.- - - ---'- - -- .- -II " 10 '0"/\ onlOE I 1. 702 11510 11010 ... 10US 051'0 

" SOCK[I II Hoi 0 16102 10015 1985 10'0 lZ160 

'" SI .... ~ • 11 H ." 1720) 20'11 0 5000 tozo a2U1' 0 IH'''1t III C '0 '000 2110) 9'°2 1005 lSSO) ... 
Typical "Spread" Reports using Multiple X Dirlriblltion or Digit S.lection 
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control hubs l:abdled OSC (digit selector common) 
2nd 12 p2irs of digit outlet hubs, 9 through 12. 

Digit Selector a, a Control Device 
The usc of a digit selector makes it pos5ible to 

eliminate Jpre2d X's 2nd concentr2te the control 
punching in one column. Each cud is distin
guished by 2 different digit. Thus, 12 classes of 
card, can be: distinguished by different digiu in the 
S3me column. The upper brush of the control col
umn is connected 10 the OSC huh. Then, if a 
selector is to be controlled by :I. 5 in this column, 
one of the "5" hubs of the digit selector is wired 
to the digit pick-up hub of the selector. If a " plug 
10 C" is tllken into the C hub of the selector, an 
impulse will come out of the X hub of the selector 
only when there is a S punched in the p:1rticular 

column. If the X hub is wired to :I. counter, only 
"s" cards will be :1dded. 

Digit Selector a5 an Emitter 
If 3 UCI (upper control impulse) hub is wired 

to the DSC hub, during e2ch c3rd cycle a series 
of impulses enter the digit selector corresponding 
to the 9, 8,7, 6, 5, 4, 3, 2, I , 0, II , and 12 c:ud 
positions. Thus, as a cud is being read for e3ch 
position, an impulse is emitted automatic.ally by 
rhe uel hu b. These im pulses enter the DSC bub 
and Rl3Y be taken out of the digit outlet hubs of 
the selector. This allows nu mbers or letters to be 
printed automatically for each USt cycle of tbe 
m:Jchinc, by plugging the digit hubs to the list 
type bars as shown below. This operation often 
is used fo r the au tom:Jtic dating of report forms. 

m CTelltS 
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, • " 
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SPACING CONTROL 
Extra Space 

An extra space before or after the listing of aD 

X c:ted is c:lIUscd by $p2cing of the platen on the 
down stroke of the type bars. To get the extra 
space before the X card is listed, the upper bnuh 
for the X column is connected to the comparing 
rclays, :md the uncqu2l impulse is brought to the 
major first C:ltd control hub. To get the extra 
space after an X c:led is listed. the lower brush iJ 
brought to the comparing relays, and the unequ:tl 
impulse is brought to the major first card control 
hub. 

Up-Space Supprenion 

During norm21 machine opernioD, the pl:ncn 
:ld ... :lnces during each Jist cycle as the type bars 

rise to print. This spacing C:aD be suppressed by 
impulsing onc of rwo common UP-SP (up-SP:l.CC 
suppression ) huhs. Three: methods of using th~ 
hubs are described below: 

l. Either of the common UP·SP hubs c~n be 
impulsed by a subtract units position control hub. 
If the SUP control impulse is brought through a 
selector which is controlled on an X or 12 punch 
re:td by an upper brush, spacing can be suppressed 
for either X or No X cards. 

-~""-:..I 
00 0 

&ch c",J PJlncbtJ with ." X i" rot"m" 71 
will fisl on lIN I.m, fin, .s lIN flll'd which 

Fudtd it. 

2. A po$ltlon of the compuing relays can be 
substituted fo r the selector unit. The upper brush 
X or 12 column is connected to a zone selection 
position in the comparing relays; the unequal 1m. 

pulse is u.ken to one of the UP·SP hubs. In the 
diagram below, when the dotted wires ue :added, 
sp:acing is supprmcd for 0 X cuds. 

- ' --:..1 
00 0 

EAch cnd p""rMJ .. >jlh ." X i,. col"".,. 71 
,dlll;,/o" lIN J.mt I,,,, 6S lIN F,uJi", cn/. 
lfllx doll,d ,,:im .f, .Jdti, lhe ronJilifffU",' 
ft1ltrUJ .,.J '/Md", i, J.~jrrlJuJ for No X 

cwdl. 

J. 1£ an 8 or 9 punch is to be used for suppress
ing sp~cing, neither :a selector nor a posicion of 
the comparing relays need be uJitd. The upper or 
lower brum is wed, depending upon whether sp:ac
ing is to be supprased before or aftu the con
trolled cud is listed. The brush is wired ditect1y 
to the up·SP hubs. The column should not con
tain a 7 or 6 punch hec:ause either may affect spac
ing. Punches from 1 through X have no effect on 
the device. A 12 punch causes spacing to be sup
presstd on the following cycle. 

E..cb fwd wltb • • "" or "I" m col"".,t 71 will 
list 0 " lIN um, I"".s lIN cnd which jrrtuJrJ 
it. If tbt mi.",,, m.y coni';,. oI«r frJIlfchi"t' 
• rot.m" J~lil Jtll;U or di, U Jcltclor tIS'" Y 

mllli iN .,td. 

J 
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?Sl?-~18--'-S10----:-P s . ~c 0- . ~ 0 . ~l8------0 
0000 00 0'0 00 00 00. 00' 
.... •• •• A',.. ..... , ~ r c <>-<>,0-<) 

0-;<> 0:<' 0-0:0-0 0-0:<>--0 r A ~ B J -0;..0-6 

Amrngtmtnt of counlm for Progmsil,t Tof.J Dnicr eo"lrollrJ b) 
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PROGRESSIVE TOTALS 
(Not Standard) 

Counter groups can be equipped with progreso 
sive total dC\'iccs, which allow :1 total to Ix printed 
without clearing the counter. Progressi,'c tot:ds 
for :my number of counter positions can be sup
plied in units of twelve positions each. For pro
gressive totals on :my 12 counter positions, one 
relay unit is required, 2nd for 12 more counter 
positions, another relay unit is required. A pro
gressive total switch is provided in order ron the 
counters m:l.y be set c:lsily for either normal or 
progressive totalling operations. One dial switch 
may control all progressive total COunter positions, 
or a switch for each unit may be supplied. 

When the switch is turned OFF, normal oper.l
tion of the counter unitS will occur. If the switch 
is turned to "All Progressive Totals," at each total 
cycle a progressive total will be printed and the 
total will not reset until the switch is turned OFF. 
If the switch is turned to "Clear on Intermediate" 
(0. Major), the progressive touls will be automat_ 
ically reset :after e:ach intermediate (or major) 
total cycle. The class of total plugging for the 
counter determines when the total will be printed. 

Another type of progressive toul device is Con
trolled by control panel wiring. Three pairs of 

hubs, to the right of the :automatic c:arriage hubs, 
control progrwive toul printing with this devia. 
The diagn.m :;above shows the counter-groups 
which :are controlled by each of the pairs of pro
gressi,'e total hubs. 

For normal ope.ration of the counters, the twO 
hubs in e:;ach Kt art plugged together. For pro
gressive loul printing, this plugging is removed 
for the pair or pain: of hubs affecting the counters 
which :Ire to print progressive totals, aDd the uppe.r 
hub is wired from the d:ns of loul hub on which 
the counters :;arc! to be fin;l.Uy cleared. 

SUMMARY PUNCHING 
(Not Standard) 

Total or new balance carm can be produced 
simultaneously with report preparation. Thesoe 
summ:;ary cud, are U!ed to reduce the volume of 
cards in the current file in order to speed up the 
compiluion of the :;accounting and Statistical 
:;analyses. 

• 
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SUMMA R Y PUNCH I NG 6l 

Operation 
In a $ummuy punching operation, the sum

mary punch u atuch~d to the Accounting Machine 
by the conn(('tor cable. The Accounting Machine 
accumubtl' as u~ual until a change occurs in the 
control lor wille-h the touls are to be punched. 
The Accounting M.1chmc then stOpS, and does not 
print or n.~t until the punching of the summary 
eard has been completed 

lkc;:lU~ the on l)' connection bctw«n figures in 
the Accounting Machine .1nd the summuy punch 
is through .\ counter, ;Ul)' mformuion which is to 
be su mnllry punc.hed mun be entered in ;:I counl
rr. IndlC.1tlH m(orllution is llJ,ken to ;a counter 
which a impubcd to ;:Idd the first C;lrd o( e2ch 
control group. The MI first cud control impulse 
is used to control the counter impulsing for minor 
group\. This o(,(nHion is simil2r to group indic2-
tion by l~ coun ter hH method. Intermcdi2tc 2nd 
maJor control m(onn.llion c;ln illso be summ2r} 
punched b)' impul<ing the counter :1$ for group 
indicuion. 

.... ....... INTV' -.~ 0010''',1.1.1:0''' 

""'''' ........ -- """" 
1I,IV. .. .u1Y ....,. ... 

~. ~. ~. t~. ~" 
Switches 

The Accounting ~1:r.chine i.s equipped with seV
er21 swilchts which 2re uS«! in summ2ry punching 
operations. The summ2ry punch switch muSt be 
ON for all summu), punching opcr:ations. This 
witch makes both un in (Accounting ~bchine and 
punch ) function together. It is the only sum
mary punch switch which should be ON when 
Summ2ry punching minor tot2ls. When interm~
di:ne or major totals are to be summary pun~ed, 
the intermediate or major summ2ry punch SWitch 
also must be: ON. These: switches govern the touIs 
to be: transferred to cards, The m2chine m2y be 
mad~ operative for the m2jor, the intermedi2te, or 
the minor louIs but never for more than one c12ss 
of total in any ~ne opernion. If the Accounting 

Machine is to be used without the summary punch , 
these switches should be OFF. When these switches 
arc ON, the Accounting M3chine cannot be Start

ed unless cards arc fcd into the summary punch. 
If cards run out of the summary punch feed 
hopper, the Accounting Machine will stop. 

When summ2ry punching with a Net Balance 
machine, it is desirable sometimes to punch com
plement b3lances rather th3n the true credit fig
ures, This can be accomplished by turning the 
complement summary punch switch ON; this de-
12rs the conversion cycle until the summary ca rds 
have been punched. 

Summary X Punch Control Hubs 

The summ2ry X punch control hubs on the Net 
B3bnce machines are used to identify either debit 
or credit summary cuds with an X punch. The 
impulse from the + or - huh is plugged from 
the proper counter summary X punch control hub 
[0 2ny one of the 5 column split inlet huhs. These 
column split inlet hubs 2re connected by the sum
m2ry punch cable to the column split hubs on the 
summary punch control panel. The corresponding 
column split on the summary punch control p3nel 
can be used to punch 2n identifying X in the credit 

or debit summary ca rds. 

Alphabetic Summary Punching 

Alphabetic summary punching may be accom
plished by using the alphabetic ~ummary punc~
ing device, which is attached to eIgh t c~unter PO~I
tions of the machine. One such deVice permits 
the punching of eight alphabetic positi?ns. ~ 
maximum of }2 positions may be obtamed, 10 

groups of eight. . . 
The plugging does not differ from that reqUired 

for normal summ2ry punching. The alphabetic 
field is plugged from the lower brushes [0 the coun
ters cquipped for alphabetic summary punching, 
and the outlets of these counters on the summary 
punch 2re plugged to the desired ~ard columns. A 
switch on the Accounting M2c~me controls the 

d
. d pe-its norm21 operations when turned 

eVICC 2n .". 
OFF. 



Summary Punching 

Field Account No. 
Closing B3.Iance 

Gen . Sub. 

Operation List; Minor Control 
List 

Minor Total; 
Summary Punch Summary Punch 
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USES OF COMPARING RELAYS 

An understanding of the opention o( me com
paring relays makes possible their application to 
other than normal automatic control functions. 

During :I. card cycle tWO separate impulses :are 
available from e:lch control position. One of these 
is used to signal differences in numeric:lI punching 
("," through "I"), the other (or the zone im
pulscs (ltll" :lnd "12"). No comparison is m:lde 
on zero. Zero comparison is not required, since a 
control change :llways includes a change in some 
punching other man zero. A disagreement in 
either numerical or zone punching causes the posi
tion in which the disagreement occurs to emit 
impu lses immediately from its corresponding un
equal impu lse outlets. 

Each comparing position is influenced only by 
the first numerical or ZOne punching encountered 
during each part of its operation. For example, if 
the cud passing the upper brushes COntains a "7" 
and the card passing the lower brushes a "7" and 
also a "6," the unit will not indicate :In unequ:l1 
condition. H:ld one card conuined an "8" and a 
"7" and the other card :I "7" only, a single un_ 
equal impulse would h:lvc been emined. 

On aU machines manufactured after May, 1939, 
selectors, h3mmerlock, and selective list (X card 

• o 

list) an ~ energized (rom the unequ:al impWSlt 
outlets of the comp:aring unit. This pennits :an 
unequ:al impulse to 3ctuate many devices pre
"iously controllable only by X or digit punching. 
Plugging to these devices usually is fr~m uneq.ual 
impulses to the 0 pick-up of the required . deVice, 
causing it to oper:ue on the cycle followmg ~he 
unequal condition. When plugged to the comp:armg 
unit through its ZFS pick-up, a .selector may ~ 
energized by a change in control in time to select 
other impulses received during the sam,. card cycle. 

On all machines with stri;al numbe:rs :l.bove 40 S-
11000 both the "Comparing Rel;ay.t-Plug from 
Upper Brushes" ;and "Comp;aring Rd;ay.t-Plug 
(rom Lower Brushes" hubs can be plugged from 
either upper or lower brushes, although they n~r
mally are connecU!'d :lJ indic2ted by the labeling 
On the control panel. 

Comparing Two Fields in the S<!Ime Cards . 

By plugging both sides of the comparing unit 
to upper brushes, :I. comparison of two fields within 
a c:l.rd is possible. Failure to compare can be used 
on machines equipptd with digit $('Iection (0 ene~
gize selecton, hammerlock, and sdecti,'c list. ThIS 
makes it possible to comp2re two amount fields 
or two indication fields in the s:amc card and list 
items which are nOt in agr~men( . 

Comparing Two Fields in the Same Card, 
CofNm"s Ie-II ( PIl},"'ffltS). lire c:'mp.rtti with coIN",,,s 2 1-10 (P.)'menJs D,le); il IIwy 
dO "01 comp.re. Ibt SelecflVe list hwb will ~ impN/mJ ."d ACCOfml No. (co/limns 

"I-·H) will ~ fislt'd. 



COM PARING RElAYS " 
Multiple Column Digit S.I.ction 

Multiple column digit selcction can be per
formed on::ll machine equippc::d with a digit sdtetor. 
In the illu«ration, counter SA is to :ldd only the 
cuds of Account o. S79. The digit selcctor is 
used to Itt up the control impulses S, 7, 9, which 
comp:are with the Account umber fidd rtad by 
the upper brushes. Whene"er a card docs conuin 
me Account o. S79, the selector will not be 
controlled, b«ause no unequ:ll impulse is a,'ail
:lble; thudo~. the countu receivet an impulse to 
adl only cards of control number S79. 

Combining Digit Punches 
In some problems involving addition and sub

mnion of different types of cards identified by 
digit punching, many X-selectors are normally 
used. By the use of the comparing relays and a 
digit selector the X-selector capacity required can 
be reduced. If tWO or more digit impulses are 
laken to the comparing rebys, an unequal impulse 
resulting from anyone of these digit punches can 
be used [ 0 control the selecror. In the iUustrauon, 
four selectors are controlled by different combina
tions of digit punches in column 78. 

Multiple Column Digit Seledion 
J I

... I No S79 pMnclNd in column! H-17. 

CO't'1Ilff IA IJ b,.t-'m/to .tlJ OfIly ( If J 0 n~"~ .. ~"~~'~~' ~~~~~]~J~~" 

Combining Digit Punches . 
, 'II bt ,ddttl Of sublr,cltd '" cmlnlerl 

9 in col., ,,." 7 1(." 
c.rJ, Jtlf1lcIHJ 1, 1, 4, S, Of IA. ,,,tl 88 'J inJiulttl. 
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CARD CYCLE TRANSFER 

Amounts may be printed from toumers while 
cards 2cc feeding. By utilizing this fact, reports 
requiring crossfooting. serial number listing (p:age 
numbering) 2nd date printing. may be weinen 
on the Accounting M:lch1oe. 

The above operations are performed by causing 
:l counter l O tnosfer, on a card feed cycle, the 
amount srored in it. The amount is m2de 2v3i12bJe 

• 'JI'~" .""SoICS o. 0 0 
1
0000. 00002000 ~ 0 
0000 0000000000000 

N 
00 
~ 

00 
I c, ~o"';;o"';;o"';;od ?rO'lo "0 '0'-0"0'''0 '0010 0 000 

;It the total exit huhs by :adding la's (fcom 
subtnct units position control hubs) on :l c:led 
cycle when nothing is bcing :added or subtracted 
in the counter. Thil c:ud cycle. during which no 
adding takes pl:ace in the counters involved in the 
tnnsfer, rn:ay be obt:ained by i~rting a blank 
"tui1ec" card at the end of t:lch group, or by 
making use of muter cuds alrc:ady in the file. 

This amount m:l)' be tr:tnsferrcd to :tnother 
counter, to list t)'~ b:trs, or to the comparing 

6 0,0 
o 0.0 
a 0.0 
a 0'0 
o o.c 

I. .. u,. ·"·rA _ .' • 
10 0,( r~ 0.0 0.0-0 
10 0 . 0 10 0.0 0.0-0 
10 0'0 00. 0 0.0-0 

0 ' 0 a 0 · 0 0·0-0 
o o,c 0 0 ' 0 0.0-<> 

I "tOuIIltf poup Il ~ fOf ncb ell ... 
~. 1 The- d.o~ Il _,ord _Ihr G)oWft flUfll an X"f'UIIdItd a.nI 
6 ill dw btJIII'UII, 01 Ihr 61. 

1 ~ IO' ... pulxl odd IIItO cbc _tf co ""'ItW. tnmltf 
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C ARD C Y CLE TRANSFER .. 
unit. If lh~ ;amount is to be t r:l.nsf~rred to 
another counter, the receiving counter must be 
suhtucting on the lu.ns(er cycle. The amount 
tu.nsfen anto the receiving countcr u a cample· 
ment bcc;aUK: the recc.iving counter i5 subt.t:lcting. 

An .-amount which is to be :added to the rocciv. 
ing counter must be in the tnnsmitting cou nter 
20S a minu.s .1mount. Thcrdore, to perform 
A + B C. A would be subtrlct'cd into t.hc: trans-

• 

mitring counter in order to be transferred to the B 
counter. 

The :lm OUnl in the tr:msnUtting counter is 
destroyed by the transmitting operation. The 
diagr:lm below illustra teS the A + B = C oper:l

tion. 
The diagram on p3ge 68 illustrates the transfer 

of :I. d:nc from a coun tcr to the list type bars, on 
machines nOt equipped with digit selectors. 

• • • 0 0.0 

0 0.0 

0 0 · 0 

0 0 ' 0 

4 ~OOOO • 
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0-0 _ rot " 

SH or , 

b 0,0 15 
00 . 0 

-. 0 ·0 
• • 0. 0-<> 

0 . 0-<> 

o 0 ' 0 
o 
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o 0. 0 0 . 0-0 
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o 0 . 0 
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SWITCHES 

The switches arc located at the left end of the 
machine directly above the control panel . The func
tions of each switch are described below: 

List Switch 
There 'Jre three switches which comrol the list

ing and non-listing operations. The three switches 
are normally connected with a bar so that all three 
2re set either 0 1 or OFF. The bar may be re
moved, however, and the switches set individually 
to perform some special spacing operations. The 
switches arc referred to as Number J to } from 
the front of the machine to the back. When 
switch I is ON. the printing unit operates each 
card cycle; that is, the type bars rise to print for 
every card passing through the macbine. The 
speed for listing is 80 cards per minute. The phren 
advances on the upstroke of the type bars before 
the information is listed. The paper will advance 
one, tWO, or three lines as determined by the 
space lever setting. If switch 2 is ON, the platen 
will advance on the downstroke of the type bars 
after the minor toral reset cycle. If switch 3 is 
ON, the platen will advance on the upstroke of 

the type bars before the minor toul is printed. 

Automatic Control Switches 
Minor-When ON, causes the machine to break 

comrol (stop fetdmg cuds) :at every change 
in the minor control group. When it is OFF, 
minor control groups arc nOt recognized by 
the machine. 

l"t~rm~JiQtt-When ON, causes me machine 
to break control :lot every ch:mge in the inter
mediate control groups. When it is OFF, inter
medi:l.te control groups are not recognized b,. 
the m:achine. 

Alajor-\\,' hcn ON, causes the machine to break 
control :at every ch:ange in the major groups. 
When it is OFF, m:ajor control groups are not 
recognized by the m:achine. 

Final Total Switch 
This switch is used only when uk.ing final tOtals. 

When it is OFF, final touls cannot be t2ken ; 
when it is ON, 6n21 rouls c:ln be taken if tbe 
6021 total key is depressed. In any [2$(, to gtt 
:10 final toul, the nn::.1 total key must be deprH.scd. 

Automatic Total Switches 

These switches are used to take tO[;l.1 cycles auto
matically, as follows: 

Minor-When ON. causes the machine to take 
a total cycle automatically whenever there 
is a change in minor control group. When 
OFF, causes the machine to StOp a[ each 
minor control change. The total cycle is 

Switches 

p 
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swptnded and must be taken by depressing 
the manual total key. 

t"'",,uJi.'e or M.Jor- When OFF, C2Uses the 
machine to stop at each intennediate or major 
control change, :lnd suspends the total cycle 
until it is uken manually. When ON, causes 
the machine to take the second total cycle 
:automatically whenever there is an Inter
mediate or Major control break. In any case, 
Imermedi.ue or Major total cycle is preceded 
by a Minor tota l cycle. 

un' C/lrJ - When ON, causes the machine to 

ral!.e :a tou.1 cycle automaticall y after the last "\ 
cud p:u.:sc.s through the machine. When OFF, 
su\pends this cycle; the total must be: taken 
by hand. 

Automatic St.rt Switch 
ThI.J w itch. when ON, causes the machine to 

nut automnically after total cycles. If it is 
turned OFF, the machine stops after the total cycle 
and has to be started by depressing the sUrt key. 

H.mmenou Control Switch 
Thi, ,witch is used on ly when control o( Iwn

merlocks is employed. When it is turned to No X 
SUP or Group Indicare, the printing o( :all No X 
carch (or all but first card of control groups) 
is suppmscd. When it is turned to X SUP, the 
printinR of X cards (or the first cud of control 
group) is supprwtd. 

S.I.ctive lid Switch 
If the sel«tive list device is used when non

lining, the swi tch is set to X or No X, depending 
upon whether, in addition to the fint card o( each 
control group. the X or the No X cards a~e to ~ 
lined. \X"'hen non-lining and the selecnve, hst 
(euure is nOt being used, the selective list sW't~h 
mun be turned to X, If it were turned to No , 
all the card, would be listed. thus actually giving 
the effect o( having list switch I turned ON, 

list and Tot.1 Non.Print Switcnes ( 
These switches are usW for running cards out 0 

a machine without printing on the (orrn or on t~e 
plnen, When the lin non-print key is deptesse • 

II ' f h ch·ne without 2 cards In the feed run out 0 t e rna I . 

listing, automatic controlling, or sp3cing of the 

(orm, If the purpose is to clear the machine, the 
total non-print switch is depressed to reset all 
COunters which are wired to clear, including the 
6nal tOtal if the final total switch is ON. The type 

bars rise and the form advances a single space, but 
no priming occurs, When both switches are used 
to clear the machine, the list non-print switch 
should be depressed first $0 that the counters are 
not cleared before the cards are run out of the feed. 

Hopper Stop Switch 
This switch, when OFF, permits the last card to 

(eed through the machine and control totals to 
print after the last card: when it is ON, the last 
card stOpS before leaving the hopper so that addi
tional cards can be added without printing totals 
between groups. 

SWITCH ES 
INot Standard) 

Complement Summary Punch Switch 
This switch is installed only on Net Babnce 

machines, When it is ON. credit totals are 
punched as complement 6gures, because the con
version cycle is delayed untU after the summary 
cards have been punched. To summary punch 
true credit figures, the switch should be turned 
OFF. 

Summary Punch Switch 
The $Umrn3ry punch switch is turned ON for 

all sum mary punching operations, When not 
summary punching, it must be turned OFF, 

Summary Punch Intermediate Switch 
This switch is turned ON if intermediate totals 

are to be summary punched; otherwise, it should 
be: turned OFF, 

Summary Punch Major Switch 
This switch should be turned ON if major 

tot:lls are to be summary punched: otherwise, it 
should be turned OFF. 

Gang Punch Switch 
This switch, when ON, allows the summary 

punch to be used indepe.odently ,,:,itbout using 
the Alphabetical Accounting Machine, For any 
operation on the Alphabetical Accounting Ma
chine. this switch must be turned OFF, 

1 
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"IRST CJ\RD CONTROL-uM'd 10 ffl!'llrQl h~mmt'r 
forks ,lid ~1«lor$, SfI.rcriVE lIST-tn/tts, when ...,pulH'd. Clu iIC h~ 

"1~ 'WI lhe- nell' ('.I.d CflIC' I'If (aIds wh ... h would !lOr 
MI-MIMr MillS coruUOI rmf"llM' oJurlng uw,,1 q" S!"lrc"_, •• " I •• ,Ar

I
, ,', I I SIUCIO'IS mill adJooly 

cIHlndfirsturdhuq'CiC'JlftC'fTOI.Il)"dC' em Q-!-O oa..o (C 0 c".' ,0 ... tt:O~'o-<l~'~tt~~~'~~~~~~~~~~~~~~~~~~~ be- uJ.t'd 1(1 ton,",' COUnfC'/ xrumulJlhru' 'II" ~,." c.,., ... , 
.. "\..~~"""~.c 0 0 ' 

1J'':d,~;'T:\':;,;"'''> ~",,~ .0'.'''"' I"" C 'j:;':;lf I; ~:O ~ O:~ ~ ~:~ 0 10-0 ~rUCTORS--umc-uM"«-rt>nA.R.ClndD 
/'.IA-M·IOI mms Imf"llSc' I~ha"nlt MollO' Tot,,1 ,''!!t> 0 O · 0 0 O. 0 0 0 . 0 0 -0-0 7. C'T'RL-Il'ft hub Cfnlfj ,",puhn IQ bt u~ (Of MIl' 

cycIl' Abo ,,«cpu 'mpube for t'lIln dcroon~I.,J.C' O:~ 0"0 0 010 0 OtO rrnuon (I( lorUllJ;. nyu hub ~C'J'f5 .mpuhn 11"1 MlPO 
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gilt selecton 01'1 rorf~pondln': loul cyclt'l 0.:.0 UPSP-.cqM Imrul~ 10 ilUrrrm JPKIO': 

-,.,,1/16 10 't- r!fI.'''~' j,, !" "'J c~"'" 
HMR LCK- lnlC1s to CO!lUOllonS h~mmtr""tl, un tnt ----co ......... II(U",-"'-", ~_ ~ D--<>-O-O 11Us-..:. ('Offl1nOn hub!. In C'1,mln~tC' sphl ..... nnl:. 
follo"' lOg tllld~le~'mp"bcJon 0 0 0 0 0 « 0 0 0 0 0 0 0 0 '\ 0 00 

X X root: SlI .. ttltOto to" a .ur 
- or I1lmpul~ 0 0 0 0 0 0 0 0 0 0 0 :.. a 0 0 SL'RTRACT UNIT POS CONTROL-t:'fnn.s " 10" 1m 

TOT- F''''I ufd control ,mru'sts -~C_"" ' '', ~h .· S-oo\'UG '01000 ~ ~ 1 d (~ I 
D-anv .hSIt Im""I", 0 0 0 0 0 0 0 0 0 0 0 0 L!"'':'':~':'':~C·C''Y.:..:'C·_' _-"C"''--' _ ________ -' , ,-- uNttlUA, ",,""'.s 

.. .. ~ ~ COMPARING RELAYS-wit'll 
PluS to C --outl" for (OIUI~nl 'mpulK' from urper o. lfVo1.tr brushM 

10 comp.u",s: r~lar$ 

every (ard cycle. 

UNEQUA L IMPULSES-outltts for un«Ju~ ' ,mpuh ... , 
whm tht (orrespond ,n~ \"OSUI()OS do om comp"'" ~5:~~.~fc~~~i 

DSC-D lglt Sd«w. Common-a(ct-pts all 'mr\ll~ 0 0 0 0 0 0 0 0 
from thC' column to whICh u IS pI U~~N "Id JISHib\lI~ 0 0 0 0 0 0 0 0 0 

H ZONf SELECTION-cm'IS 0, II, Il ,mpul5l'S hrous:hl 
10 comp.arms: reb.y posillon dlrcclly abovC" " 

H UCI- Upper Control ImpulS<'---Outll'l for impul$(' at I 
C'ach (";lId posiuon, ? through 12, -.J 

,hC'nl 10 rC-S!'f'(II\'t-J'OSu,ons 0· 12 C C c 
00000000000000000 ... 
",UO U"'-'1- n:" 'J .... - (JEeT tlE"(JIIE TUr
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MAJOR. I NTI~R, MINOR-mlets [o r unequal 1m' 

CO UNTER BALANCE CONTROL-a(,'C'pIs .,<) •• un ' Ou 0:0 0' 0 0 ~O 0 ~O -0 fO 0 0 0 0 0 pulses: ,hC'y stop c,rJ ft«ling to ~Jlow tot~ 1 cycles. -t-. .... ,'," . r~' ~ • IX", I _ "" at .' ." "., .... 
pu l~ for conversIon of complement lOl31s I .tQ OtO 0,0 0 0 0 0 0 0 

PROGRESSIVE TOTA l - ,,'hcn plUgsN together, 
SUMMARY X PUNCH CONTROL cause normal counter denin,!;: when left unpl ugged, 

+ hubs emu impulses to bt wlleJ to column split L I COIArftll nLAMU ClJIiIf1RJi. I m~ke prosrcss;,<e tot~1s ei1ect;'·!,. 
(" ",mm.ry p,o,hm. X ~ d,b;, ",mm'ry ~,J, P .9 !? .9 .9 .9 !? .9 ,9 .9 .9 .9 ,"I .9 .9 11 

- hub.s the same fOl cred,t summ~ry ords. I..~ '0 "'6 "0 '"6 "'6 t:> "0 Co DO "'0 DO "6 "0 "0 ~ TO,. .... l SY MBOL CONTRO L 
!lVI/IMAffY J( 1'I.JNC1'I CON1lIi'G¥.~COI.-. SUI/II/IAffY J( I'IINCN CONTNG¥. 

0.0 . 0.0.0 . 0.0."" 5<'L 0 O. 0 . 0 -a .0 _ 0.0 . 0 hub C'mits " \0" impu l~ 
COL SPl I , 2, ), <1. ' - mlets 10 mlumn splits on sulO I. I' • • 4, fA •• 1. IC '" . c 4 D .C . D " w,th crooit tota l. 

-0-0 0 0 - 0-0 - 0 - 0. 
mary punch board. TOTAL srl/lBG¥. CONllIi'Q. r DTAL $rMtld COIfTIld + hub emits "10" 

0 -0'0-0-0'0'0 -0 0 -0 ' 0 - 0 -0-0-0-0 with debit tot~1 _.- -_._- --------
for s)'mbol print ing 

Impulse for symbol prioting 

0-0-0-0-0-0-0-0 O-O-O-O-O-O~ 
.• • a •• ell! ror.L CTIIL .. .. Ie aD eTR TOTM. CTJIt. .c .~ 

M I NOR~ml t$ '10" Impulses to c\C'ar counte r and 0 n 0 0 a 0 0 \: 0 e r R TOT .... L C r RL---CooniC'r Total Control- Inlets 
print symbols on Minor tot ~ l cycle. 0 0 0 05, r ~5S DF TOT"" to cieJr count!'r wheris ~nd allow the rountC' r total exil 

INTER-cmits "10" Impulses to cle~r counter ~nd u ~"~i I _ ,,!!NO!! _ _ 'NTrR huhs to emit ImpulSts. 

print symbols on ]nlennediate total cyd e. 0 0 0 I ~ I ~::::::=:~:::~=============~ 
MAJ?R-tmits "' 10" i~puJ SI'$ to clear counter ~nd CARD COUNT-outJd fo r '"]"' 1m lSI' eve card 

print symbols on M~JOr total cycle. .... cycle pu ry 

C LASS OF TO T .... I. 



OPERATING PRINCIPLES 

This section presents for reference purposes :additional 
cIplanatioo and ilIusu.ations of the oper2ting principles 
by which certain functions of the Alphd>ctical Account
ing Machine :Irc :accomplished 

TYPE BARS 

In :I listing openuion, the upward movement of 
the type ban is synchronized wim the reading of 
a card. As the brush is te:ading from the 9 to the 
12 position, the type ban :IrC moving up. As soon 
as a brush senses :I punched hole, the type bar 
stops moving. For example, if a -4 were punched, 
the type bar would StOP when the -4 character is 
at the printing position . After the brushes h2ve 
read all of the punching positions, 9 through 12, 
the type b:aC$ h:ave been properly positioned for 
printing. E:lch type b:ar h:ls a hammer which, 
when moved forward, pushes out the printing type 
located at the printing position . The firing of 
these hammers against the type bar causes printing 
to take pbce. All of the hammers are fired at one 
time. 

The alphamerical type har consists of two main 
parts; the outside casing and the inside bar. The 

" 

outside c:uing it arranged with 10 steps corru
ponding to the digits of 111 card column. 9 to O. 
The inside har carries the 37 type characters. At 
the base of the inside bar, there are thr~ steps 
corresponding to the three zones., 12, II, and O. 
The setup pawl, controlled by the zone read
ing of the upper brushes, positions the inside har 
within the c:asing :at one of the four pl:aces., 12, 
tt, 0, or numerical (which is the position for 
no zoning). Zoning occurs at the time the card 
is at the upper brushes, after the preceding card 
at the lower brushes h:u been listed. The inside 
bar is then positioned within the casing $0 that 
when the card is rud at the lower brushes the 
entire type bar unit rises in the nonnal manner to 
the point determined by the numeric21 punch in 
the column. Thus, the lower brush readin~ de
termines which group, 9, 8,7,6, etc. is brought to 
the printing line, and zoning determines which 
position of each Stroup is selected to print. 

p 

-
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" ALPHABETICAL ACCOUNTING MACHINE 

ADDITION 

In adding, the counter wheel must :advance the 

number of positions indicated by the digit 

punched in the column to be :added. A definite 

relationship exisu between the reading of the 

cud and the movement of the counter wheel. 

A. SOOD as a brush reads a punched hole, the 

counter wheel SUetS moving and moves one point 

for each position on the card until the zero posi. 

tion of the cud is reached, at which time the 

counter wheel stops moving. Therefore, if :a 4 is 

punched on :l card, the wheel will advance 4 

points, 1 point for each position from 4 to 3, 3 to 

2, 2 to 1 aod 1 to 0 on the card. At the S:lme 

rime that the card is moving from 4 to 3, 3 to 2, 

2 to 1 :and 1 to 0, the counter wheel moves from 0 

to I, 1 to 2, 2 to 3, and 1 to 4, leaving tbe wheel 

staoding at -4. 

SUBTRACTION 

When performing subtnction, the counter 

wheels turn in me same direction as when adding. 

To add automaticaUy the complement of :l 

punched field, each COUDUT wheel of a group, 

except the unit! wheel, nart! roUting when the 

lower brushes read me 9's position of :l c:ltd. 

The wheel then moves onc point for each position 

read by the brushes. As soon as a punched hole .u 
sensed, the counter whee!! $tOps moving. If :Ii 4 

were to be subtr.tcted. the counter wheel would 

turn five positions while the card u moving from 

9 to 4; this leaves the counter wheel standing at 

the S position, which is the complancnt of 4 . In 
order to :urive :It the 10's complement of a num

ber, the units counter wheel stam turning :It the 

10 position of the card (one position :ahc:ad of the 

9) and turns until the punched hole is l"Cad • 

• 

Mov~ment of II Counter Wheel in Addition 

The """chell bolt il reu by lhe lown brwJb. AJ the bnub mows 10 Ibt 0 /IOrition in 1M cnJ. 
the n.. .. " tt'r 1tJbul movn to the ...... posiJiott. 



• 

• 

b 

O PER ATI N G P RINCi PlES 

, READING ~ \) ,- POSITION ~
~ 
~ READING \J S "'POSITION 

Movement of • Counter Wheel in Subtraction 

ThI, ""hut rrpmn,ts _, "'('(P' the linUs po
.,ti",. 0/ ,1M row"I,.,. As fbt 9 position is ruJ, 

,,,,. u,1NtI n '''I ' I ,J. 

Thc- u:lHtl 1tI t)I 't'S unlif lhe brwsh ( t tlds tIN 
plinclNJ POliJio", tbt:rtby .mving ilt the cam

pit""", of 1, which is S. 

SELECTOR OPERA n ON 

PLUG TO~C" TO"C" 

x NX x 

NORMAL CONTROLLED 

77 



7 

11 ALPHABETICAL ACCOUNTING MACHINE 

DIGIT SELECTOR 
The digit selector consists of an emitter which 

opef'2te$ during every card feed cycle. A brush 
common to the OSC hub of the selector passes 
the 9, 8, 7, etc., to the 12 hubs of the emitter at 

9 8 7 

Brulb matell olle fnolutloll 
(or eacb card t1cie, Timed 
nletl, wltb card paulng 
bruba. 

6 5 4 

the s:ame time as the corresponding cud posauon 
passes under the brushes. Therefore, an impulse 
entering the DSC hub can come out of my one of 
the digit common hubs as the corusponding posi. 
cion is being re:ad by the brushes. 

3 2 1 D 11 12 

DSC-I 

Operation of a Digit Seledor 

F 
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O PER ATING PR I N CI PLE S 

Hammerlocks in Normal Position 
1/.".",,, .tlll fm ."J pri"ti,,~ will Iw /If.e~. 

o 

Long Hammerlock Raised 
S.~/>Orl bn is Iff "o,.,ul /IOsi1ion ."J J.,;,,,,,,,tr 

e." still fort. 

HAMMERLOCK 
SUPPORT BAR 

Short Hammerlock Raised 
H.",mer e.nnot firt ImJ no printing call tJu 

plarr 011 Jist (ff '0,.1 C,.rlff. 

o 

Long Hammerlock Raised 
SNppert b.r IMs mo/.'td /0 prNltllt !Ja",_ 
fro", fi ring. On lill ,,·rltS the mOllt",tnt 0/ 
lbe IUPport bar ;s con/rollttl by plugging the 
hllm","loc!t. Ullil ."J selling tIN ha",m"loc!t. 

switch. 

" 
\ 

I 
I 



10 AL P HABETICA L ACCOUNTING M ACHINE 

CAPACITIES 

The V&naDODJ in the models of the Alphabeciea1 Accounti.n& Machine arc: JUmmariud in the following chart. 
The modd! Ire compam:i in relation [0 countu c:lpacity. 

TYPE OF MACH INE 

J1 CA ... /rTf J1 Cttt<."rJ 
F,./am (+ CArrJ.1II 0..1;1) (+ .,.J_) 44 COlt."" H COII."" I() 0...., .... 

CoNnl ... Groupo lA, 11, 4"', 41, lA, 2B, 4", 48, All ucqtC IS. ~ All ...... All ~ICf 
VI, 'I, IA 'A, 'I, .... m, .e. ,0 la, .e. 10 ,...-

T,pec Ban_ Al .. N_ AI,~ N_ Alph. N_ Alpb. N_. AI,~ N~ 
Alplumnical .... " " " It " It " " " " Na ... riul " 

., 
" ., 

" ., 
" 

., ., 
" 

., It " " " " ., ., ., ., ., ., ., .. 
51*":- ,-, " (or) " " ,-, .. .. ,-, ,-, .. utili, .. " .. " Non·Lilliq: .. " . " ". .. ". .. 110 .. lI. 

Auullrlu>c Con .. '" 10 or 10 pooi ..... , 10 or 20 pooit;"'" 10 or 20 ","',,;CIIU " pooit;"'" " pOIIition.l 

Seltcton A. B. C, 0 • 1 , • • (OUI Sdtclon) 

S.1«lOn , , , , , 
(X Dilt. iI •• lon ) 

ellrn .. ! 110 or 210 VoIlI; 110 or 221) Volu; 110 or 220 Vol", 110 or no Valu: 110 or no Volu; 
AC or DC AC or DC AC or DC AC Or DC I.e or DC 

Co ... roI 'o",,!. , , , , , 
Rnrt Tim. . n Soc. . n Sec. I Jl .... ,7, Sec • .n s.c. 
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9, 10 
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......... 63 
, •• 9, 704 

.. 9. 16, 26 
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16. 71 

.l2, n 
,.j1, 36 
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Cud Count .......•........ , ... n 
eu.J C,dt' .... 4 
C.rd Ct<k Tunucr . _ .... .... .68 
Cud fta;{ _, 4 
Cvriap,._ ... 9 
a.-OF from lUI 10 l\:ooll1t ,}: 
((lI' Sdn:tion._. 
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Class ~I«t"n Mttbod of Group IDdiation .. '" _11.42 
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Con:unon IlubI ................. _.......... 6 
CQrIlr~nnl Rd.Jt' r:r, 66 
Compann8 T ... o I Jehu on .. Cud . 66 
Complanrnts ............. M •• _ .Jo. 31 
Comrlnntnt S~~tJ Punc.h Switch ____ .......................... 63, 71 
C.ontrnl or Counlt'r ACC'II(I1ulstJOn (X DIStribution) .. " .11, 24 
Control Fid.h .M .................. ·.··········- ._16 
C"'nlrol Kqt . " ........... -. .. ... - 5 
Control Pa.nd ...................... 6, 72 
r..ontrol Units ,,_ _~........ .. ... 16 
('.ountC'f Couplmgs.. _ .......................... 16, 35, 38 

~~~:~~ r.~~P' .:~.::··:":~:.:::::·:.::::·.·.:·.·.::':i'i~··~: 
Crc..lit S)'mbol ................... 9. 16, 26 

D~tC' Pnntlng ..... _ ............................ '7, 68 
Digit SC'I.-a<>r ..... . . ............. '6, '8, 78 

... ...... 60 

FeatuJ"H . . _ .................................. 3 
FiC'ld StIC'rtl<HI .... .. ... M ............... 

4, 46 
Fiml Toul, .......................... 16 

Key ................................ , 
S ..... itch .. __ ... .. . _ ............... _ .. .... --16, 70 
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HollIItnC'rlock l.e-\'e'n __ ............................ 39, ~ 
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Hubs .... ~ ................... u, 7, 
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WI uro CUr)" Clip .......................... 12 
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UstiOS .............................................................................. 9. 10. 11 

Credit or Amrisl: Symbols ................................................. _.26 
Zero Printing; ........................................................................ _12 

Ust Switch ...................................................................... 20, 60, 70 
Lo ... ·cr Brushes ............. , ............................................. .................. A 

Main LiI"lC' Switch ......................................................................... 5 
Manual Total Key ............................................................ 5. 16, 17 
Multiple Column StIC'Ction ...................................................... 67 
MultiplC' X Distribution ................................................ 51. 52.'" 

Nt'! Balance Subir.lction ................................................ 31, 31. 38 
Non·Li5ting .................................... , ........................................... 20 
Noo·NC( Balancc Subtraction ........................................ 30, J5. 36 

Optnting Principles 
AdoJitioo ................................................................. , ................ 76 
Digit SC'lcaor .......................................................................... 78 
Hammerloclc: l,e<.·C'n ................................................................ 79 
Stl('CtOn ........................... . ..................................... 77 
SubtnCtion .............................................................................. 76 
Type Ban ............................................................................... 74 

Operation ............................................................................ . ... 4 

P.,roll IIIUI U1bor A uo"III;", 
DUllfliorr RI,isin ................................. .. ............................ .40 
Llbor DiJlfiblllio" RI,ill" ........................................... ,46. 47 
PIIJroll RrliJllr ................................................................ 52. 53 

PlugboatoJ I ContrOl Panel) .................................................... 6.72 
Priociplc 0 .... oJdition ......... ~ ........................ · .... M ............... 13. 76 
Principlc of Net Balance Conversion ........................................ 32 
Principlc of SlIhtNction ........................................................ 30. 76 
Print Unit .................................................... ................. . ....... 9 
ProgrtS.Sivc Totals ........................... ....... . ..... . . ........ 62 

S(J/II Arto."ti", 
COlllmiJJio" SIII/Imrlli ...................... . .... .. 2.f. 25. 27, 34. 38 
Sal'l 1'1 CIISIO"," ................ _ .. ................................ 28. 29 
S.JII II, 51.111 ................................................................. .42. 43 

Stlectivc Li5t ......................................... _ .... __ ............................. 20 
Switch ................................................................................ 20. 71 

SC'lectol1 (X Distributors) ............................................ 22. 51, 77 
SC' ICCtors A. S, C. and 0........ .......... . ................................. 26 
Oigit SC'1C<tor ......................................... _ .......................... '6, 78 

Spacing ............................... _ .............................................. 9. 60, 61 
Sp«ial OIaractcr Printing ......... . ................................... 12 

~~ wi~.: .. : .. ::::::::::: .. :: .. ::.:.::.::.::::: .. :: .. :::: .. :: .. :: .. :: .. : .... : .. : .. :: .. :._:::.:: .. : .... :::~ .... 8~ 
Start Ind Stop Keys. ..................................................................... , 
Subtr.lction ..................................................................... 30-38. 76 
Subtract Units Position Control ................................................ 30 
Summary Punching .................................................................. 62 

Switches ............................................................................ 63. 71 
Switches ................................................................. ..................... 70 

Automatic Control .......................................................... 17. 70 
A utomatk Slart ................................................................ 17. 7 I 
Automatic Total ................................................................ 16, 71 
Final Total ........................................................................ 16, 70 
Hammerloclc: Control ........................................................ 40. 71 
List .... .......................................................................... 20. 60. 70 
Progressive Total ................................................................. ~.62 
SC'lecti\'c !.in ................................................................... 20, 71 
Summary Punch ................................................................ 63, 71 

Symbol! ........................................................ ······· ... ·· ........ 9. 16, 26 

Total Reset Kcr ......................................................................... 5 
Total TransfC'r Of Totll SC'IC'Clion ........................................ 26, 28 
Type Bars ........................................................... ····•· ............... 9. 74 

~~;I!rutu;:,~~~ .. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~ 
X Distribution ..... ~ ............................................ 22. 24. '1. 52, 54 

Zero Balance on NC't Balance CountC'r ...................................... 33 
Zero Printing .............. _ ............................................................... 12 
Zero Suppression w'cn ............................................................ 12 
Zonc ContrOl ............................................................................. .48 
Zonc FicloJ Selection ................................................................. .4, 
Zoning Type Bars .................................................................. 9. 74 
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