
Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. 11, 1932 35 Sheets-Sheet 1 

E. SS %332S 
25 EW s 80 888899-840 

NVENTOR 

(2-4-2- 264 
by 6 AORNEY 

  

  

  



Sept. 21, 1937. G. AUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. il, le32 35 Sheets-Sheet 2 

3, 
rez SS if. 
Elits. also S. 

NVENTOR 

BY At TokNEYea 4 

  

  

  

  

  

    



Sept. 21, 1937. G. TAUschek 2,093,529 
TABULATING MACHINE 
Filed Oct. ll, l932 35 Sheets-Sheet 3 

Ellis 

" 

- 4.22.4 
12. Storney 4%- 

  

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 
Filed Oct. 11, 1932 35 Sheets-Sheet 4 

FG A. 383 a a 340 326 D 384 s 375 Zy( 
382 E" Ae D. Ei S22. 

22e 341- SAS 44O 44 . 225 S. Sa 

6. 6 2 S. s R w 
2 S 

22 St 

g i 522 
5:S 

M 
t 

Gibso 
5SG 

1en 2 s i C 

fill 

NVENTOR 

743 is: BY 2. ATTORNEY 
746 747 42% - 

  

    

  

  

    

  

  

  

  

  

  

  

    

  

  

  



Sept. 21, 1937. G. AUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, l932 35 Sheets-Sheet 5 

S 
225 
rass43, 26 

1093 27 

NVENTOR 
%ar 2-ree-é 

BY a. ATO RNEY 

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, l932 35 Sheets-Sheet 6 

ZZZZZZZZZZZ 2 es 

RSNS SS S 

s S. 
R 

2 

9 
21 NS o 

se E. 

I Sis N i i 2S ams 

N23S ri SSSSSS SSASESS 

II 

N N aaaaaaaaaaaaa All a c Salavuz 
— N BYa, ATTORNEY 

    

    

  

    

  

    

  

  

  

    

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ill, 1932 35 Sheets-Sheet 7 

c 
asny (SN SSNSSNSSSSSSSSSSSSSSS 

N.W. K.aAda22xS Y s 

H 

86 S5 ge 94. 96 INVENTOR 

BY 4. ATToRNEY 
4%-4, 

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABUATING MACHINE 

Filed Oct. 1, 1932 35 Sheets-Sheet 8 

2 Z 

P. 

r E 

All 

ARR Italist. uuuuuuuuuuuuuuuuuuuu E. 4 II : : in NS 3 - TTTTT) 
2 

8: : 

w 

: 

3 $ 3.22 4e 
BY 

AORNEY 

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, l932 35 Sheets-Sheet 9 

E Es in in a 72 in EE 
SYNNN a st 

R BT. - (2 illn\Z re. ra, III Y I 

-use as 22 

N 2 
NNNYXXNN N 

s sameameras : 

At OC 4. 
2 

E 

s 

N t SY a 
NVENTOR 

u2, 24rlées-4e 
By 6. ATTORNEY 

  

  

    

    

    

  

  

    

    

  

  

  

  



2,093,529 Sept. 21, 1937. G. AUSCHEK 
TABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet l'O 

hill, 72. 
wa, a f t awa s Lyases Aa O5 r2 ZZ 

SIZE s2. 4. 
2: ... 2 

62S Hez 2 $3% s 3. N. 3. N 

C 
tiz EEE May 

2SiRS2 

it. I'll 

Eility in EE 

762 INVENTOR 

BY a?: ATORNEY 

  

  

  

  

  

    

    

  

  

  

    

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Fied Oct. ll, 1932 35 Sheets-Sheet ll 

- a ar w 
X r 

63.2% S 
T"Az A -633 

Graf, 3.22%) 
3.2 Ž s % J84 19éN7% se 

f 
sers 

sers SNE eace-rear 7 
stresses E-S77. SE r SS - 7aas SantarSay NE-2 S HMs. -availaas 

SEC St. 
See are Yzovsaws 
337 332 336 

NVENTOR 

by 76- ATToRNEY 
8 

  

  

  

  

  

      

  

    

    

    

  

  

  

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet l2 

2 

5 

Š 2E 
fiez2 S.2% 

200 28 198 

FIG.24.so 
M 7 2. 63 

152-% N&-I57 5 
3 N - 159 160 53 

15O. A TIA, 14 4 
153 222ns 
I5-2 T S 14- 53 54 

22 N2, rEra 
55 -i6O es NVENTOR 

54. I53 AO 57 58 40 2. 2 2 

BY AT TORNEY 

4%a- 

  



2,093,529 G. TAUSCHEK 
ABULATING MACHINE 

Sept. 21, 1937. 

Filed Oct. ll, 35 Sheets-Sheet 3 1932 

ZZ 

ZZZ 

AORNEY 

BY 

E. 

  

  

  

  

  



Sept. 21, 1937. 

a ins 

a. . . . 

'... it is a 'w sy 

MWWV It it as sk 

x : 1: lll: it 

See 
v. still 

. . iii" www. 
ses 

inscri in III is as a 

G. TAUSCHEK 
ABULATING MACHINE 

Filed Oct. 11, 1932 

2,093,529 

35 Sheets-Sheet lai 

a. 2E 
AORNEY 

    

  

  

  

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 
Fied Oct. ill, l932 35 Sheets-Sheet 15 

36i 3// 

gZ --- 

328 

282 287 22 322a3 
23s 

-3O6 
t2Z. 3O4. 
22 -303 

Nil 

2 AT TORNEY 
as, 42647 

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Sept. 21, 1937. G. TAuschek 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet 16 

S 

Occala CSNS 

2 E 
"ez,4- 

AORNEY 

  



2,093,529 G. TAUSCHEK 

TABULATING MACHINE 

Filed Oct. ll, 

Sept. 21, 1937. 

35. Sheets-Sheet 7 1932 

997~ } 

maen 

  

  

  

  



G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Sept. 21, 1937. 

35 Sheets-Sheet 8 Filed Oct. ll, 1932 

sea-6 
WeNOR 

w 

S S g 

is s 
s 

t N 

§ 5 
2%, a2zza 

AORNEY 

  

  

    

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, l932 35 Sheets-Sheet l9 

--44 FIG.43. 45 
Ma aga yvarayyas 

SSSSSSSSSSSSSSSSS eaea, a2/27 aataas 

as MAA/vay 

saaa swas 99.999999999999999999999999922332.333339te too4. 7azz 7244 dooooooooooooooooooooooo-ooooooooooooo-1 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ovayyaa 6. 
oocooooooooo coded odooco 1656,oooo 64. fazaaz7. 9 

Goodcoco G-80s 333333339938 8o3333333 666666ó6-64 oooooo-S39 55555 55555 566 s 

ca OG) 

529öö65,535 333333333333333333333333igg; e 
'93037, its 55.53555.5ood dodooooooo oats 2. 15O was Mow coates OOOOOOOOOOlaeca Myzomy 
(Sog O OOOOOOOooo...sectars 

o 1006 S36 790 33929.99999. rives/ow O sayyaacomawgs Ooooooooo m 150-o 63 g990oo99-66 
547 area/vapo. 587 492 9 

sw/7CA/OOOGG OOOOOOOOOO 233333333%awg aasay 
S 

al o-ooooooooe eddo odd oscs - secayas 

S. 

RR 
NVENTOR 

(%arv4-26 
EY a: ATTORNEY 

  

  

  

    

  

  

  

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. 11, 1932 35 Sheets-Sheet 20 

FIG.47 
a fy or a v Agar famrawaarawera Prarawarrayawaay was aw 

N 

c Out 

N - O IOOOOOOOC Eig3N 
- 555,5555,555 ce Sise M 

29292SSRSS 

Me7 aya d wereave ada Rayacy 

OOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOO 

O6 leaS3 - 3333333333 
t dé6 O 9 87gggggggggg OUT 

our OOOO - O 789 79Q oooooooooo 
OOOOOOOOOO 

547 5T 

1. M38883: OOOOOOOOOOOOOOOOOOOOO poooee OOOOOOOOOOOOOOOOOOOOO Out 

2 C2. Y 
BY 

42%, Attorney 

  

  

    

    

  

  



2,093,529 G. TAUSCHEK 
TABULATING MACHINE 

Sept. 21, 1937. 

35 Sheets-Sheet 2) Filed Oct. ll, l932 

A 

NVENTOR 

S is OS 

E. V DEa. 
Š 

) 

an 

By 4: Attorney 
162%A, 

  



2,093,529 Sept. 21, 1937. G. TAUSCHEK 
TABULATING MACHINE 

35 Sheets-Sheet 22 Filed Oct. ll, l932 

Y 
R 

$ 
- - A --- 

(s 
Wid 

ks 
n 
NA 

RAE 
2) is E. 

42%/24, 

). E 

T by 4: Attorney 14-25 

s 
o 

EE ) 

  

  

  

  



Sept. 21, 1937. G, TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, l932 35 Sheets-Sheet 23 

NVENTOR 1422.4 

  



Sept. 21, 1937. G. TAUschek 2,093,529 
TABULATING MACHINE 
Filed Oct. 11, 1932 35 Sheets-Sheet 24 

s 

S. 

N Sis 

2 
ND 

SA p p 
al s 
s 
Orsa 

p 
al N 

alsN alN SAS Ness YN p 

SA es 

: i i s 
se 

w s 
PRRRR-FR-R-R-R-R etc. 

By 4: Attorney 2a2EE20 

  

    

  

  

  



Sept. 21, 1937. 

creas 

it. 
E. DDs 
O)))))) 

y 
5 

g 
N 

N 

l 

! 
5 S 3. 

E. 
N A. 
cy MO 

(SSSSS S v N is r 

W 

Is... 

G. AUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. 11, 1932 35 Sheets-Sheet 25 

s - 

S E 

S 

Ys 

) 

t 

f 

no 

O 

Vo 

BY as ATTORNEY M-22246 
42%, 

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 
Filed Oct. Ill., 1932 35 Sheets-Sheet 26 

Hit-real-uroanama-a-a- -arms -arror-in-a-umus-lu-rasan-a-sas 

s of 3D 

Hit M 
OPD O sts, Etti 
D A.J. g S 

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
ABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet 27 

avayavaarayavaravayavarayaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaayeeaaaaaaaa 

3SSS$:S 
2 s 
SEs S R s N S-1 s 

V. V Y so n N 

(HAN R ls N Jalala, als SN 
a3i g 3 N S2S S. . 

N25ziliacsalse N Sasas 2e 2 SN2 S22.2 SN22zSNSz 

$2222222 t 
N 

s W 2% 

NVENTOR 

t1-2-4-4 
BY 18 ATTORNEY 

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



G. TAUSCHEK 
TABULATING MACHINE 

Sept. 21, 1937. 2,093,529 

35 Sheets-Sheet 28 Filed Oct. ll, 932 

ATTORNEY 

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
ABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet 29 
8 S. 

V. N. s 
ON Quill 3 SS 

st C a sh alar 

CO . as as -Him 
As fit. as M. 

CO m St. Cy N N TTFTTE n 
Assist Sis | 7. fre 
HIS N S. 8th N : t 2 S NNNRNS 3 indi, o N O) 3 O 8 N H.W. NNS 

res z s 7H. 2. N 
N N N N 

on to a to SiS R 
S 

& 
m Y 

as VA 
fe (S - Gessee es) YaN-7 
sity a 
a YY SS 

N s S S. 

3.SS 2 2 

N 
N 

Š SSSS 2. 

316. TEN 
2. NVENTOR 

AttoRNEY 
42%, 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



2,093,529 G. TAUSCHEK 
TABULATING MACHINE 

Sept. 21, 1937. 
35 Sheets-Sheet 30 Filed Oct. 11, 1932 

INVENTOR 

(1.2-6-c16 
By 4: ATTORNEY 

42%. 

  



2,093,529 Sept. 21, 1937. G. TAUSCHEK 
ABULATING MACHINE 

35 Sheets-Sheet 31 Filed Oct. ll, l932 

No.?######## ? ? ? ? ? ? 

FITTEIHTOE 
•JOEJOEJOENTGROET, TOETT 

H–––––––––11 zog ººººººººººººººº|| | 

S 
INVENTOR 

BY 4: ATTORNEY 
42%4. 

    

  

  

  

  

  

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet 32 

was. FIG.59. 

s 

to 38 Y 
es- SS e l if its "SGD) Fiji. it. S. SS-966 

82 Š L.% 979 85 Š s --S7B GRSS Š 309 SN ŠEŠ, 957 
873 - 3S 

s 

E 

AORNEY. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



2,093,529 

35 Sheets-Sheet 33 

G. TAUSCHEK 
TABULATING MACHINE 

Filed Oct. ll, 1932 

Sept. 21, 1937. 

NVENTOR 

AT TORNEY 

  

  

  

    

    

  

  

  



Sept. 21, 1937. G. TAUSCHEK 2,093,529 
TABULATING MACHINE 

Filed Oct. ll, 1932 35 Sheets-Sheet 34 

s 

fit 
() 
O 3. 

: 

3. NVE 2. - 

42% 
AORNEY. s 

  

  



Sept. 21, 1937. G. Tauschek 2,093,529 
TABULATING MACHINE 
Filed Oct. ll, l932 35 Sheets-Sheet 35 

FGSS 54 588 

A 
OOOOOOC 

OOOOOOOOOO 
O Go O OOOOOOO 
O Go Go OOOOOOO 
oooooooooo 
OOOOOOO CSG) 3333333333 o o 888888.888 

547 O 

A A awar yata'asavvaarayalayaywatt wwww.va/award eveawayavaaravaasaya Ava 
--------------------------------------------------------- 

Tu 
are say 56Mars 492 

t t 

dododo do Oddo Goo Goo Goo Go O Go O Go O Go O Go O O Go Go 
dooooooooooooo o O O Go O O OOOO Go Go OOOO 
99999999999999999999999999990 GOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oooooooooo do so O Go OOOOOO 
/SSSSS5 4 O O OOOOOOOOO 

Oooooooo. OOOO G939 O Go O OOOOOO 
930 Go o O OOOOOOC) 

O Go O O OO CO 

V. A f 7 AAA 4Avay 44 it at AvAvavaray Ayer Asavayywavywywww.wawaivray Maw wayavay Mova gay eva/7May 
---------------------------------------------------------- 

NVENTOR 

FIG.70. ae/26 ATTORNEY 

  

  

    

    

    

  

  



10. 

Patented Sept. 21, 1937 

UNITED STATES 

2,093,529 

PATENT OFFICE 
2,093,529 

TABULATING MACH NE 

Gustav Tauschek, Weidling, near Vienna, Austria, 
assignor, by mesne assignments, to interna 
tional Business Machines Corporation, New 
York, N. Y., a corporation of New York 

Application October 11, 1932, serial No. 637,253 
4 Claims. (C. 235-618) 

This invention relates to accounting machines 
of the card controlled type generally known as 
tabulating machines, and has for its main ob 
ject the provision of improvements which extend 
the usefulness of such machines. 

Tabulating machines are now in use which are 
capable of effecting calculating operations of two 
of the arithmetical rules, addition and subtraction 
and while the functions of such machines are 
ordinarily sufficient it is frequently desirable that 
machines of this type be also capable of per 
forming calculations of the two other arith 
metical rules, that is, division and multiplication. 

Therefore, the main object of the inventions to 
5 provide a tabulating machine which is capable of 

- 5 

not only adding or subtracting factors on a card 
but effecting both division and multiplication of 
factors on a card, dependent upon the type of 
work the machine is called upon to do. 
The improvements specifically, also reside in 

the card feeding section of the tabulating ma 
chine and two detachable card feeding units are 
provided, one which automatically feeds cards one 
by one to the analyzing section, and another, or a 
manually operated card feeding unit which is 
capable of receiving a single card and which, by a 
manual movement of a part of the feeding unit, 
transports the card to the analyzing section. The 
manually operated card feeding section is espe 
cially useful where cards are to be fed singly at 
irregular intervals and without any predetermined 
synchronous relationship with respect to machine 
Operation. 

It is a further object to cause the data manifest 
ing devices, card analyzing devices, etc. to be set 
into operation by the card itself so that such de 
vices are only operated when controlling cards are 
presented to the analyzing mechanism. 
As the machine is capable of effecting calculat 

ing operations, such as division and multiplica 
tion provision is made for repeatedly analyz 
ing the fields of a card while the card is at rest, 
while in other calculating operations where the 
result, with respect to a related accumulator is 
affected by a single card field, such as ordinary 
addition or subtraction, the card is analyzed Once 
and while in motion, 

It is, therefore, an object to cause the analyz 
ing mechanism to repeatedly analyze a card while 
at rest when certain types of calculation are to be 
performed, and in motion when other types of 
calculation are to be performed. 

Aside from accomplishing the different types of 
calculation described, the machine is also pro 
vided with an arrangement by which several data, 

representing fields of a single card may be cross 
calculated; that is, each individual field of multi 
ple fields of a single card enters to effect the re 
sult in an accumulator either additively or sub 
tractively. As such machine operations involve 
multiple card factors, the analyzing operation is 
effected repeatedly while the card is at rest, and 
the card fields are automatically selected One 
after the other to vary the result of calculation. 
The above arrangement is further provided 

with a mechanism which is capable of diverting 
into related accumulators the values represented 
by different fields of a pair of cards, one of which 
fields may represent addition, and the other field 
subtraction. As one calculation at a time is cona 
trolled by a single card field, the card feeding 
mechanism is operative so that the analyzer may 
analyze the card while in motion. The above ar 
rangement is generally known as a "class selec 
tion' device. 
The machine is normally operative to effect ad 

dition or subtraction of a card field which is so 
designated. To select other types of calculation, 
it is an object to provide a selective arrangement, 
and in the present embodiment it consists of three 
switches, a division switch, a multiplication 
switch, and a cross calculation switch. It is an 
object to construct the machine so that when any 
selected switch is set to operative position it will 
change the operation of the machine from normal 
addition or subtraction to the type of calculation 
it is to effect. - 

It is a still further object to cause “class selec 
tion' to be effected when the machine controlling 
circuits are so plugged to do this and when the 
cross calculation switch is set to operative posi 
tion. 
A still further object of the invention, in con 

nection with multiplication of card factors is an 
arrangement which enhances the speed of multi 
plication when a single constant multiplier factor 
enters in the multiplying operation. By the proc 
ess of repeated addition the required number of 
machine Operations necessary to Secure a product 
is equivalent to the sum of the multiplier digits. 
For example, multiplication of any amount by 
nineteen requires ten machine operations but the 
same product can be more expeditiously Secured 
by multiplying an amount by "20' and subtract 
ing said amount once from the result. Other 
multiplier amounts can be employed by obvious 
variations of the arithmetical principles involved. 

It is a still further object of the invention to 
construct the above described arrangement SO 
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2 
that constant multiplier factor operations may be 
selected at will. 
When the tabulating machine above described 

is employed for bookkeeping purposes, it is de 
sirable to represent upon the accumulator wheels 
a prior balance, credit, etc., and it is a further 
object to devise and incorporate an arrangement 
to provide for manual setting up an amount so 
that changes of the amount in the accumulator 
may be effected by card tabulating operations 
or by an amount manually, set in the accumu 
lator. 
As the machine is capable of effecting two dif 

ferent types of operations, one involving a single 
card factor (with respect to a single accumu 
lator) and the other more than one card factor 
of a single card, it is desirable that machine 
operations, such as analyzing, calculation, print 
ing, etc. be performed by either one or the other 
of a pair of operating shafts, herein designated 
as a main shaft, or a multiplication shaft which 
is capable of being repeatedly operated. 
The main shaft is called into operation by a 

card when an adding. or subtracting operation 
is performed while the card is in motion, and as 
it is desirable that a printing of the amount in 
Wolved in the calculation be effected the main 
shaft is adapted to control the setting of the 
printing mechanism to print a representation of 
the card analyzed. The main shaft is also called 
into operation when the accumulator is adapted 
to control the printing of a result of a tabulating 
operation whether such sum is an algebraic sum 
nation, product or quotient. 
The multiplication shaft is repeatedly operated 

to effect repeated analyzing of the card factors, 
repeated calculation, etc., but as the partial re 
sults are usually of no value, the setting of the 
printing mechanism is not controlled by this 
shaft. However, in either type of calculation, 
when desired, the main shaft is set into opera 
tion to thereby cause printing of the result stand 
ing On the accumulator whether such result, is 
an algebraic summation, product or quotient. 

It is a further object to arrange the multipli 
cation shaft so that it may be-operated a limited 
number of times in securing partial results; for 
example, a number of additions corresponding 
to the digital value of a multipler-digit or the 
required number of subtraction operations to 
effect an overdraft when division operations are 
performed, and furthermore, to arrange to stop 
operation of the multiplication shaft, when the 
complete result has been secured, as the desired 
product is governed by the number of multipler 
digits, the quotient by the number of quotient 
digits desired, or a result of cross calculation 
operation by the number of card fields involved 
in a cross calculation operation. The last named 
provision is particularly, useful as it eliminates 
unnecessary machine operations and 
complete result more expeditiously. 
As the main shaft is automatically set into 

operation after division, multiplication, or cross 
calculation operations have been performed, the 
result is printed as a quotient and remainder, a 

secures the 

product, or an algebraic summation, respectively. 
It is further desirable that results standing 

On an accumulator be set forth at division of 
70 

5 

card groups and it is an object to provide such 
results obtainable under control of the analyzing 
mechanism which not only supervises the cal 
culation operations but also determines whether 
a card is imperforate in an analyzed field so as 
to set the result printing mechanism automati 

2,098,529 . 
cally into operation immediately without requir 
ing an idle machine operation... This control is 
not dependent, as is the custom, upon the differ 
ence in representation of a pair of cards but 
rather the lack of representation of a single card 
and such is located by the ordinary analyzing 
mechanism in preference to special card levers. 
In general, the latter is accomplished by deter 

mining whether contacts controlled by actuators 
Corresponding to card Columns are at closed po 
sition when an impulse is directed to an electric 
circuit including a series of such contacts. If 
all the contacts are found closed the circuit in 
mediately alters the type of machine operation 
to a total printing operation, that is to say, the 
total printing operation is performed in the same 
machine cycle that the card which effects the 
change is analyzed. 
While such automatic operations are desirable, 

provision is further made to effect the printing 
of the result at the will of the operator in the 
form of manually operable keys. 

3 The result printed may be either a grand total 
which involves a clearing operation, or a sub 
total which is merely an intermediate result 
taken without a clearing operation. Either re 
sult may be secured, either by the automatic 
group controlling device, by the sub and grand 
total keys referred to, or automatically after a 
result of a cross calculation, multiplying or di 
viding operation has been secured. Hence, it is 
obvious that the machine does not only give a 
printed result of an algebraic addition but also 
any of the results of the last three named opera 
tions and these results may not be only the re 
sult of a single controlling card but accumula 

O 

20 

25 

30 

tive results of a series of cards. It is obvious 
then, that products may be added together, a 
quotient printed and summed with another, and 
remainders printed and cleared or aggregated 
with other remainders. Also algebraic results 
may be combined with quotients, products, re 
mainders, or each with another in diverse ways 
so that any result of any tabulating operations. 
may be secured. In general, it is an object to 
provide for the printing of the final result of a 
calculation or intermediate results of any cal 
culations, either automatically or under manual 
control. The flexible control of securing results 
of calculating operations is of prime.importance, 
as its flexibility lends itself to the adaptation of 
ordinary and extraordinary bookkeeping methods. 
With respect to the printing mechanism it is 

an object to provide an improved arrangement 
for the printing mechanism so as to consist of a 
Series of independent units which may be selec 
tively associated with the controlling card col 
unns permitting printing of items or results at 
desired parts of the record strip. Aside from 
this desired flexibility the fields of printing may 
be demarcated by distinguishing characters which 
permit the utilization of every unit of the print 
ing mechanism. The feature of splitting the 
printing mechanism is operatively associated 
with the transfer mechanism permitting, by a 
single manual Operation, the simultaneous split 
ting of adjacent orders of the printing mecha 
nism and the corresponding orders of the ac 
cumulating mechanism. By demarcation of the 
printing mechanism into separate groups, unre 
lated groups of items may be separately accumu 
lated and their results printed. 
The units of the accumulating printing mecha 

nism are selectively associated with the card col 
unnis by plug cords, the plugging being made. as 
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desired. A separate plug section is provided for 
the card analyzing brushes, the accumulator elee 
ments, the multiplying unit, the dividing unit 
and the cross calculation unit. Several plug 
sockets are provided to permit automatic sub 
traction. In addition, a row of sockets is pro 
vided for permitting, as desired, the selected ac 
cumulator element to function as an electric Over 
draft determining device when division operations . 
are performed. m 
The complete plugboard and all manual con 

trols are arranged in front of the machine acces 
sible to the operator for convenient operation 
and quick changes in machine operations. 

It is a further object to provide an improved 
form of totaling mechanism for taking a total 
or result at a desired time. This is attained by 
electrical control of mechanically operated mech 
anisms which provide for Zeroizing the accumu 
lator elements, when taking a grand total and re 
storing the amount cleared from the accumulator 
when obtaining a sub-total. 
A still further object is to employ the subtrac 

tion controlling magnet as the means for zero 
izing the accumulator elements when taking a 
total or for reverse actuation of said elements in 
efecting a subtracting operation. 

Sub-total operations or grand total operations 
are selectively effected by energization of the 
subtraction magnets with one or the other of sub 
total or grand total magnets according to the 
total to be taken. 
The object of simplifying the total taking mech 

anism has been effectively carried out as will be 
obvious from the subsequent description. 

He connection with. the cross calculation de 
vice, it is an object to cause subtraction opera 
tions to be effected automatically under control 
of card fields selected for such control by plug 
ging. Therefore, it is unnecessary that such 
fields be specially characterized as is the case 
with cards having a fleld which, by a special 
perforation, designates a subtraction operation 
and where repeated card analyzing operations 
are not performed as in ordinary tabulating oper 
ations. d 

It is an object to perform multiplying opera 
tions by repeatedly entering the multiplicand in 
the accumulator elements commensurate in num 
ber with the digital value of each digit of the 
multiplier. This operation is kept up until the 
required number of entering operations is ef 
fected then accomplishing a change in denomi 
national relationship between the accumulator 
elements and the multiplicand entering means. 
When the final product is reached, machine oper 
ations, as far as multiplying operations are con 
cerned, are stopped, and the result is then Se 
cured by printing, or another type of manifesting 
a result to be later described. 
By simply shifting the control of the machine 

from adding, cross calculation or multiplication, 
to division, dividing operations ensue. Both the 
dividend and divisor are represented on the same 
card. Division operations are effected by suc 
cessive subtraction of the divisor from the divi 
dend, and when the overdraft is secured, a 
change in denominational relationship between 
the divisor and remainder is Secured, and subse 
quently the divisor is subtracted successively from 
the remainder. Upon securing the complete 
quotient, or as many digits as are desired deter 
mined by the cycle limiting device, the quotient 
is transferred to a set of accumulator wheels. 
Thus, the quotient, with the remainder which is 

represented on other, accumulator wheels, is 
printed as the complete result. . 

It is also an object of the invention to improve 
the types of clutches for securing the desired 
Operations. The main clutch selectively connects 
the main shaft with the driving shaft and is un 
der control of the usual card lever. 
plication shaft is also selectively connected to 
the driving shaft by a multiplication clutch ser 
lected for operation by a supplementrl card lever, 
the operativity of which is depend...t. upon the 
position of the cross calculation switch, division 
Switch, or multiplication switch. A card feeding 
clutch, contrasting to the other clutches, is nor 
mally energized so that it drives certain card 
feeding rollers. When a card is fed to the sup 
plemental card lever, the latter causes deemergi 
zation of the card feeding clutch so that the card 

The multi-. 
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is held at rest and as the multiplication shaft 
operation is initiated, the card is repeatedly 
analyzed at rest. Also when a blank card is fed, 
card feed is temporarily stopped whien a total is 
taken; otherwise the card feeding clutch is con 
tinuously operable so that by a continuous card 
feed the card is analyzed in motion. 

It is also an object to provide an improved form 
of card analyzing device. Upon energization of 
a magnet, flexible card brushes drop upon the 
card to be analyzed and rest continuously upon 
the card while the card is fed past the brushes. 
When the card is analyzed at rest, the card 
brushes are shifted while the brushes engage the 
card to cause electrical impulses to be transmitted 
when card perforations are encountered. After 
the card has been analyzed either in motion or at 
rest, the brushes are elevated so that when the 
card analyzed at rest is moved past the brushes 
the retraction of the brushes will prevent their 
encountering the card perforations. The mag 
nets which control dropping of the brushes are, 
of course, energized during each card tabulating 
machine operation irrespective of the type to be. 
performed. 

In connection with the transfer mechanism, it 
is an object to effect transfers by emitting an 
electrical impulse to the selected accumulator 
magnet. As several magnets may be energized 
at a time, a current of large value must neces 
sarily be broken, thus damaging the usual com 
non transfer controlling contacts. This disad 
vantage is obviated by causing a bar to be shifted 
at the desired time and such bar permits the 
closure of the individual transfer contacts. 
Therefore the series of individual transfer con 
tacts close the circuits to the related magnets ob 
viating the common transfer control contacts and 
making and breaking a circuit through which 
large currents flow. As previously intimated, 
transfers are effected if the accumulator is not 
Split at that point. By the provision of contacts 
in series with the transfer contacts, the hrst 
named contacts may be employed to split the ac 
cumulator into desired groups. 

It is a further object of the invention to incor 
porate in the machine a punching mechanism 
which can be adapted to either punch a card to 
represent the result of a calculation or to accom 
plish functions usually performed by independ 
ent punching machines. These different func 
tions should, in their following explanations, be 
considered as objects of the invention. 
While it is ordinarily sufficient to indicate the 

result of a calculation by printing, it is also de 
sirable to punch a card to represent the result 
whether the result is an algebraic summation, 
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product, or quotient and remainder. In the pres 
ent machine a result may be punched either on 
the card from which the two or more factors are 
derived, as in cross calculation, multiplication, or 

is division, and such a card punched in another field 
may be employed to control subsequent tabulat 
ing operations. Thus an extra card punched with . 
the result is unnecessary and the same card may 
be used for dual control. 

10. In algebraic summations where the calcula 
tion is terminated by a blank card at the end of 
a group or the last card of a group, the total or 
balance can be punched on the last card which, in 
the case of automatic group control, comprises a 

5 blank card. Also in taking totals under manual 
control a card may be fed to the punching mech 
anism to receive a perforated total. 

It is evident that in punching a result of a cal 
culation, where more than one card factor of a 

20 single card is involved, the perforations must be 
located in a field other than one representing one 
of the card factors. Also, in deriving the result 
of an algebraic summation, the total can be 

- punched in the field corresponding to the field 
25 which controls entries in the single accumula 

tor, but in some instances it is desirable to perfo 
rate the results in another field. 

It is the main object of the invention, there 
fore, with respect to punching results, to accom 

80 plish a setting of the punching mechanism by re 
lated accumulator elements which receive the 
result but provide for punching in any desired 
field of the card. 
In the present machine this is accomplished by 

manually shifting the punching mechanism as a 
unit so that punches thereof may be correlated 
with any card field. 

In operation, each card as it passes away from 
the analyzer, whether analyzed at rest or in 

40 motion is ultimately correlated with the punch 
ing mechanism. If a punch control switch is set 
to operative position the card fed during the total 
taking operation is temporarily held in the 
punching mechanism. 

45 During the total printing operation the punch 
selectors are effective or held in punch Selecting 
position until the card arrives at the punching 
position. The card itself (if the machine is set 
for punching and a result is obtained) causes the 

50 punching mechanism to be operative and as 
punching occurs after control by the accumu 
lator the punching operation can be performed 
while another calculation is being performed. 
To this end the punching mechanism is operated 

55 by a shaft operated under control of its own 
clutch and independently of the main or multi 
plication shafts. 

It is frequently desirable to duplicate perfo 
rations in a series of cards; for example, numbers 

60 that are constant for a group. This can be done 
by entering an amount set under manual con- . 
trol, for example in the machine disclosed, in an 
accumulator and accomplishing repeated sub-to 
tal operations. For each blank card fed to the 

65 machine the group control device will, if the ma 
chine is set for sub-total operations, cause a sub 
total operation and hence, repetition punching in 
a series of cards will be effected. This repetition 
punching however, may be the result of any cal 

70 culation instead of a manual setting so that any 
number of cards may represent the same result. 

It is obvious then, that amounts perforated in 
one field of a card may be duplicated in another 
field of a card affording transfer of data auto 

75 matically and thus eliminating visual reading of 

a card and a manual punching of another card 
as is now necessary in many duplicating ma 
chines. 
By an adjunct now to be described, it is possi 

ble to consecutively number cards beginning at 5 
Zero or any desired number in an ascending or 
der. For each machine operation an electrical 
impulse is transmitted which effects an addition 
of a unit to an accumulator for each machine op 
eration. In starting at other than zero, a setup 10 
in the accumulator under manual control is de 
sirable although a card punched with the start 
ing number may provide the initial set-up. To 
Count above 500, for example, 500 is initially en 
tered in the accumulator and blank cards then l5 
successively fed. This will effect a series of sub 
total printing operations under group control to 
cause after taking a sub-total an addition of a 
unit to the accumulator to represent the next 
Consecutive number to be punched...on a follow- 20 
ing card. 
The above described punching mechanism is an 

important acquisition to the machine as it per 
mits a tabulation of results derived by the ma 
chine. 25 
Other and relatively important objects of the 

invention will be apparent as the specification is 
read and the functions of the machine under 
stood. Many of the features of the invention are 
capable of independent use and the application of 30 
such features in combination with others is not 
to be construed herein as a limitation but rather 
as a single application of each individual in 
provement. 

In the appended drawings: 35 . 
Fig. 1 is a perspective. Yey of the assembled 

machine disclosing particularly the controlling 
devices such as the plugboard and switches which 
are accessible to the operator for controlling the 
performance of any of the functions of the ma- 40 
chine. 

Fig. 2 is a view in side elevation of the mecha 
nism supported by the left side machine frame. 

Fig. 3 is also a view in side elevation, the section 
being taken closer to the left side machine frame 45 
in Order to more clearly disclose certain parts 
when other parts have been removed. 

Fig. 4 is a view in side elevation of the mechan 
nism supported by the right side machine frame. 

Fig. 4a is a plan view of a clutch adapted to 50 
cause operation of a shaft employed in Cross 
calculation, multiplication and division opera 
tions. 

Fig. 5 is a view in side elevation, the Section 
being taken closer to the right side machine 55 
frame in order to more clearly disclose certain 
parts when other parts have been removed. 

Fig. 6 is a cross sectional view taken Substan 
tially through the center of the machine on the - 
line 6-8 of Fig. 11 disclosing in order from right 60 
to left; the card feeding mechanism, the card 
analyzing mechanism, and the punching mecha 
nism, the various mechanisms having correlated 
therewith feeding rollers for transporting the 
card through the machine to each of Said mecha- 65 
nisms. 

Fig. 7 is a cross sectional view taken on the 
line 7-7 of Fig. 8 and illustrates particularly the 
manually operated card feeding mechanism. 

Fig. 8 is a plan view of the manually operated 70 
card feeding mechanism. 

Fig. 9 is a plan view, partially in section, of the 
automatic card feeding mechanism. 

Fig. 10 is a view in side elevation of the punch 
interposer controlling mechanism. 5 
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Fig. 11 is a plan view taken on the line - 

of Fig. 6. 
Fig. 12 is a sectional view taken on the line 
2-2 of Fig. 55, disclosing several of the card 
punches and the associated interposer. 

Fig. 13 is a sectional view taken on the line 
3-3 of Fig. 6. 
Fig. 14 is a cross sectional view taken on the 

line 4-4 of Fig. 11. 
Fig. 15 is a view in side elevation of the card 

lever associated with the multiplying, dividing 
and cross calculation mechanisms. 

Fig. 16 is a view in side elevation showing the 
supplemental card lever which is selected for 
controlling normal addition and subtraction op 
erations when the machine is set to perform such 
operations. 

Fig. 17 is a plan view, partially fragmentary, 
disclosing a part of the card analyzing carriage. 

Fig. 18.is a longitudinal sectional view of the 
punch selecting mechanism, showing an inter 
poser in shifted position for selecting a plurality 
of punches. 

Fig. 19 is a longitudinal sectional view of the 
punching mechanism disclosing the parts in their 
normal positions. 

Fig. 20 is a longitudinal sectional view of the 
upper part of the machine disclosing particularly 
the printing mechanism, the transfer mecha 
nism, the accumulator mechanism, and the asso 
clated accumulator controlling magnets. 

Fig. 21 is a sectional view taken on the line 
2-2 of Fig. 20 disclosing the mechanism pro 
vided for inserting zeros in the necessary de 
nominational orders of the number printed by 
the printing mechanism. . 

Fig. 22 is an enlarged view of the adding and 
subtracting mechanism for the accumulator and 
also discloses details of the transfer mechanism. 

Fig. 23 is a view similar to Fig. 22 but showing 
some of the parts in shifted position for effecting 
adding Operations. 

Fig. 24 is a longitudinal sectional view of the 
main clutch. 

Fig. 25 is a plan view of the main clutch. 
Fig, 26 is a detached view of the parts provided 

for the left side of the machine which comprise 
the mechanism for controlling the position of the 
actuator holding pawls when adding or multiply 
ing operations are performed, and also discloses 
the control when manual Setting of the actuators 
is to be performed. 

Fig. 27 is a view in side elevation of certain 
detached parts provided for the right side of the 

5 machine and which parts comprise the mecha 
nism for determining the position of the actua 
tors with respect to the accumulator elements 
during multiplying or adding operations. 

Fig. 28 is a sectional view taken on the line 
28-28 of Fig. 27. 

Fig. 29 is a view in side elevation of the parts 
provided for the right side of the machine which 
comprise the mechanism for controlling the 
shifting of certain plungers disclosed in Fig. 30 
for temporarily holding the accumulator pinions 
while the adding or subtracting racks are moved 

5 

out of engaging position with said pinions. 
Fig. 30 is a view in front elevation, partly 

fragmentary, disclos'ng the accumulator pinion 
holding plungers. 

Fig. 31 is a view in side elevation of the mecha 
nism provided for the right side of the machine 
which permits the movement of a bar which al 
lows the closing of the selected transfer contacts 
at transfer time. 

S 
Fig. 32 is an enlarged sectional view of the 

printing mechanism showing the parts in their 
normal position. 

Fig. 33 is a sectional view showing the position 
of a printing bar for printing a digit other than 
zero and the manner of releasing the type actuat 
ing hammer. 

Fig. 34 is a view, partially in plan, and partially 
in section, taken on the line 34-34 of Fig. 32. 

Fig. 35 is a view in side elevation of the mecha 
nism provided for actuating the platen so as to 
feed the paper a distance comprising the length 
of a form for each paper feeding Operation. 

Fig. 36 is a view in side elevation of the parts 
provided for the right side of the machine and 
which parts disclose the mechanism for releas 
ing the type hammers and restoring them to their 
normal position. 

Fig. 37 is a view in side elevation of the mecha 
nism provided for line spacing the platen during 
item and total printing operations. 

Fig. 38 is an illustrative example of a portion 
of a record strip which can be printed by the 
present machine disclosing particularly the 
printing of Special distinguishing dots to verti 
cally demarcate the groups of printed items, 

Fig. 39 is a plan view of the mechanism pro 
vided at the left side of the machine and which 
mechanism controls the taking of grand totals 
and the taking of sub-totals. • , 

Fig. 40 is a detail view in side elevation of cer 
tain parts disclosed in Fig. 39 but shown in oper 
ated position. 

Fig. 41 is a plan view of a portion of a record 
sheet disclosing how the sheet, when fed the 
distance of a form each time, is printed with 
items adjacent corresponding months in the 
several forms of the sheet shown. 

Fig. 42 is a view in side elevation of the mech 
anism provided for the left side of the machine 
which causes the released transfer pawls to be 
returned to normal position either after an oper 
ation of the main adding shaft or the multiplica 
tion shaft. - 

Fig. 43 is a front view of the plugboard and as 
Sociated manually positionable controlling de 
vices. 

Fig. 44 is a sectional view taken on the line 
44-44 of Fig. 43 and discloses in order from top 
to botton a group controlling Switch, the sub 
total key, and the punch controlling Switch. 

Fig. 45 is a sectional view taken on the line 
A5-45 of Fig. 43 and discloses particularly one of 
the group control switches, the croSs calculation 
switch, the multiplication Switch, and the division 
Switch. 

Fig. 46 is a partial perspective view showing 
the extremity of one of the group control switches 
and associated contacts. 

Fig. 47 is a plan view of the plugboard showing 
an example of the plugging connections necessary 
for effecting a cross calculation operation. 

Fig. 48 is a detail view of certain parts operated 
by the paper feeding mechanism disclosed in 
Fig. 35. 

Figs, 48a-48f when assembled in the following 
Order 

Fig. 48a, Fig. 48b, Fig. 48c 
Fig. 48d, Fig. 48e, Fig. 48f 

disclose the electrical wiring connections for the 
machine. 

Fig. 49 is an illustrative example of a card per 
forated in six different fields, the values repre 
sented thereon being capable of being cross cal 
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culated by the cross calculation device, the plug 
ging connections being shown in Fig. 47. 

Fig. 50 is an illustrative example of the plug 
ging necessary for effecting a class selection oper- . 
ation. w 

Fig. 51 is an end view of the mechanism of the 
cross calculation unit and is taken on the line 
5-5 of Figs. 52 and 54. 

Fig. 52 is a longitudinal sectional view of the 
cross calculation device. 

Fig. 53 is a cross sectional view taken on the 
line 53-53 of Fig. 52. 

Fig. 54 is a plan view of the cross sectional unit, 
a portion of the enclosing casing having been 
removed. 

Fig. 55 is a view in front elevation of part of 
the machine disclosing particularly the shiftable 
punching mechanism and the punch controlling 
clutch. 

Fig. 56 is a longitudinal sectional view of the 
clutch which controls the feeding of certain of 
the sets of card feeding rollers. 

Fig. 57 is a view in side elevation of some of 
the parts provided for effecting multiplying oper 
ations and which parts are provided upon one 
side of a support. 

Fig. 58 is a view in side elevation of other parts 
of the multiplying mechanism and which parts 
are provided on the other side of said support. 

Fig. 59 is a cross sectional view taken on lines 
59-59 of Figs. 57 and 58. 

Fig. 60 is a sectional view taken on lines 60-60 
of Figs. 64 and 65. 

Fig. 61 is a plan view of certain parts which are 
employed as a substitute for other parts in the 
multiplying mechanism when each multiplicand 
is to be multiplied by the constant multiplier fac 
tor. 

Fig. 62 is a sectional view disclosing certain 
contacts carried by a ratchet wheel associated 
with other contacts which are carried by a con 
panion clutch wheel and which are not disclosed 
in this figure. 

Fig. 63a is a sectional view taken on the line 
63a-63a of Fig. 64 disclosing the position of cer 
tain switch elements which is necessary when Sub 
sequent additions of the divisor to the negative 
remainder is necessary. 

Fig. 63o is a sectional view similar to Fig. 63a. 
but disclosing the position of certain switch ele 
ments when an overdraft has been reached. 

Fig. 64 is a view in side elevation of part of the 
mechanism provided for effecting division opera 
tions and which mechanism is carried by one 
side of a support. 

Fig. 65 is a view in side elevation of other parts 
of the mechanisms for effecting division and 
which mechanism is carried by the other side of 
said support. 

Fig. 66 is an example of the plugboard connec 
tions made for effecting the nultiplying of two 
factors of a card. 

Fig. 67 is an illustration of a card punched to 
represent two factors which are to be multiplied, 
the necessary plug connections for such card be 
ing disclosed in Fig. 66. 

Fig. 68 is a diagrammatic view disclosing the 
denominational relationship between associated 
controlling devices when each multiplicand is to 
be multiplied by a constant multiplier factor. 

Fig. 69 is an example of plug connections when 
dividing operations are to be performed. 

Fig. 70 illustrates a card punched to represent 
dividend and divisor factors the corresponding 

2,098,529 
plug connections for effecting division under con 
trol of such a card being disclosed in Fig. 69. 

Figs. 70 and 1 are timing diagrams of cams 
usei to control electrical contacts. - 

Reference will now be made to the appended 
drawings and the following coordinated descrip 
tion. The description is divided into sections ap 
propriated to the description of the construction 
and operation of each of the units of the ma 
chine. Specific reference will also be made to the 
wiring diagram where the necessary electrical 
connections must be understood to more clearly 
observe the operation of the mechanical parts of 
the machine. 

Main dripe and feeding rollers 
The machine referring to Fig. 2 includes a 

prime mover designated by numeral 20 the drive 
shaft 2-f thereof driving a main gear 22 through 
appropriate speed reduction mechanism in a gear 
box 23d. The gear 22 drives a pinion 23 secured 
to a drive shaft 24 which passes from the left side 
shown in Figs. 2 and 3 to the right side of the 
machine shown in Figs. 4 and 5. As best shown in 
Fig. 5, the shaft. 24 has secured thereto a gear 26 
intermeshing with a gear 27, which through an 
idler pinion 30 drives a gear 28 loose on a shaft 
29. While the motor is running the gear 28 is 
continuously rotating to drive the shaft 29 
through an appropriate magnetically controlled 
clutch. The shaft 29 extends across the machine 
and at its left side (Fig. 3) has secured thereto a 
gear 30 which drives a pinion 3f. As will be ob 
served in Fig. 6 the shaft 29 carries a feeding 
roller 32 which cooperates with a feeding roller 
33 secured to the shaft 3 to which the previously 
mentioned gear 8 is secured. This constitutes 
one set of feeding rollers. Referring to Fig. 3 at 
the outer end of shaft 29 there is attached a gear 
35 in mesh with a gear 36 which in turn drives 
a gear 37 which is secured to a shaft 38 (Fig. 6) 
carrying the feeding roller 39 which is in fric 
tional engagement with a feeding roller 40. As 
shown in Fig. 3 the gear 3 drives an idler gear 4 
which in turn drives a gear 42. The latter is se 
cured to a shaft 43 (Fig. 6) to which is secured a 
feeding roller 44 in frictional engagement with a 
feeding roller 45 (see Fig. 6). The card feeding 
rollers in part, therefore, constitute the pairs 
45-44, 40-39, and 33-32 which are driven only 
when the shaft 29 is clutched to the driving gear 
28 by means to be later described. 
After the card has been analyzed and, if de 

sired, a result perforated thereon, the ejection is 
accomplished by other sets of feeding rollers to 
be described in a manner now set forth. To the 
constantly rotating shaft 24 there is secured a 
gear 50 (Figs. 2 and 3) which drives a pinion 5 
attached to a shaft 53 (Fig. 6) carrying the feed 
ing roller 54 correlated with a roller 55. Through 
a train of idler gears 56 (Fig. 3) a pinion 57 is 
driven and the shaft to which this pinion is se 
cured carries a feeding roller 58 (Fig. 6) in fric 
tional engagement with a correlated feeding 
roller 59 permitting, however, at times the en 
gaged card to be stopped even though rollers 58, 
59 rotate. - 
The gear 50 (Fig. 3) drives a gear 60 secured to 

a shaft 6 which carries One of a correlated set of 
feeding rollers 62 (Fig. 6). The gear 60 through 
an idler gear 63 (Fig. 3) drives a gear 64 secured 
to a shaft 65 to which is secured one of a cor 
related set of feeding rollers 66 (Fig. 6). Gear 
64 drives an idler gear 67 (Fig. 2) to which is at 
tached a smaller gear 68 meshing with a pinion 69 
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secured to a shaft 70. The shaft 0 (Fig. 6) car 
ries one of a set of correlated feeding rollers . 
The latter feed the cards to the storage receptacle 
2 (Fig. 6) which is in the rear of the machine. 
The correlated sets of feeding rollers are pref 
erably driven oppositely by intergearing their driv 
ing shafts. This arrangement is shown in Flg. 7, 
for example, in connection with the feeding 
rollers 44, 45. The drive shaft 43 has attached to 
it a gear 73 which is constantly in engagement 
with a pinion 74 secured to the shaft which car 
ries the upper roller 45. The same arrangement 
may be provided with the other sets of feeding 
rollers. 
Secured to shaft 43 (Figs. 6 and 7) is a gear 75 

adapted to drive a gear 76 secured to a shaft 
which extends transversely of the machine and at . 
its mid-point has secured thereto a pair of con 
plementary arranged cams 78 (Fig. 6). Each of 
the cams cooperates with the related one of Op 
positely extending rollers 79 carried by a member 
80 and which is slotted to receive the shaft T and 
pivoted to an upward extending arm 8 which is 
secured to a rock shaft 82 extending across the 
front of the machine. Secured to the shaft and 
extending upwardly is a pair of arms 8. 

Automatic card feeding device 
The automatic card feeding device is disclosed 

particularly in Figs. 6 and 9 and comprises a 
framework detachable from the machine for the 
substitution of a unit which provides for manual 
feed of cards. When the framework is in the 
position shown in Fig. 6 cards are automatically 
and successively fed by the machine. 
The framework has a front vertical section 85, 

a horizontal base section 86 and side walls 8 (Fig. 
6). To each side wall 8T and within the pocket 
formed by the sections and side walls there is 
secured a pair of guide plates 88, and such plates 
are the supports for the ends of the picker frame 
89 which fits in the pocket. The picker frame is 
strengthened by ribs 90 (Fig. 6). At each end of 
the picker frame there is secured a block 9 rest 
ing on the related guide plate 88. Upward move 
ment of the picker frame is prevented by Cross 
bars 92 overlying the blocks 9 (see Figs. 1 and 9). 
Secured to each block 9 f is a pin 93 received by 
the notch. 94a (Fig. 6) of the associated arm 83. 
When the arms reciprocate a stroke of the picker 
frame in one direction feeds a card to the feeding 
rollers 44-45 by means of the usual picker knife 
94. (Figs. 6 and 9). 
Secured to the base frame 85, 86 (Figs. 6, 9, and 

11) at four corners thereof are upstanding card 
guides 95 and the plates 96 secured thereto re 
ceive the three square corners of the tabulating 
card, the remaining corner being formed diagon 
ally by means of the triangular plate 97 So as to 
determine the proper positions of the cards in the 
hopper. 

Manually operated card feed device 
It may be desirable to feed cards manually one 

at a time and to this end the arrangement is such 
that the automatic card feeding section may be 
withdrawn and replaced by the unit shown in 
Figs. 7 and 8. The unit in place is shown in Fig. 7 
in cooperation with the first set of feeding rollers 
44-45. Secured to the card receiving plate 98 
are depending plates 99 carrying dowel pins 00 
fitting within holes in the framework O. when 
the unit is in proper position. Beneath the plate 
98 is a reciprocable plate fo2 which has guide 
slots 03 receiving headed pins 104 attached to 

7 
the plate 98 to suitably guide the plate 02 in its 
reciprocation. Plate O2 carries a card picker 
05 receiving the front edge of a card. To re 

store the card supporting plate to normal, there 
is provided a spring OS connected to studs, One 
Carried by the plate O2 and the other by a tri 
angular shaped plate O Secured to the station 
ary plate 98. A pair of such plates 07 is provided 
and between plates of there is journalled a rock 
shaft ?o carrying arms O9. To the under side 
of the plate 102 at each end are brackets to 

- which, through a link fift, provide a connection 
between the plates 02 and shaft 08, It will be 
obvious that if the operator feeds a card by man 
ually pushing on one end of the plate O5 the 
shaft 08 will turn, and through the connection 
comprising arm 09, link fift, bracket if 0 will 
cause movement of the other side of plate O2. 
This prevents an askew shifting of the plate O2 
and thus jamming the cooperating parts. 

It is pointed out that the card is manually 
placed between guide plates 2 and that arms 83 
take no part in the operation, the upper exten 
sións merely projecting through slots in the bot 
tom plate 02. 

Analyaing mechanism 

0. 

20 

25 

The analyzing mechanism is particularly 
adapted to analyze record cards punched accord 
ing to the Tauschek system. Differentiating from 
the usual type of record card, namely, Hollerith 
type, in which the numerical value is determined 
by the location of a single perforation in a card 
Column, the card Columns of a Tauschek type of 
card are punched with one or a series of perfora 
tions which in number correspond to the numeri 
cal value to be designated. For example, to rep 
resent the numeral '8", a corresponding number 
or eight perforations are made in the appropriate 
card column. Such type of card is shown in Fig. 
49 and is capable of representing data by sixty 
Card Columns. A certain amount of the card area 
at the extreme left and right of the card is left 
unpunched so es to effect certain controlling op 
erations to be described hereinafter and as the 
Specification progresses. 
From Fig. 6, it will be observed, that as the 

Card is fed by the rollers 39 and 40, it passes over 
a bed plate 7 and beneath the analyzing device 
which comprises a single brush 5 made of mul 
tiple strands. This brush as shown in Figs. 6 and 
13 consists of a series of steel wires carried by a 
bar S and which, in the case of operations in 
Wolving addition and subtraction, remains at rest 
while the card is being fed beneath the brush 15. 
The brush f6 extends the width of the 60 card 
Columns in order to analyze any of the perfora 
tions therein. Since the analyzing brush is car 
ried by the metal bar f6 it is electrically con 
nected to the bar. 
The bed plate upon which the card is fed con 

sists of a base plate of insulating material 
(Figs. 6 and 13) in which is embodied a series of 
metallic strips f8, there being one such strip for 
each card column and each strip is in alignment 
with the perforations in the related card column. 
From the above, it is obvious, that upon the pas 
Sage of a card the cooperation of several metallic 
strands with the perforations in a card column 
will permit such strands to Successively engage 
the metallic strip and as many times as there are 
perforations in the card column analyzed to 
thereby successively effect a series of electrical 
impulses. 

In the normal position of the parts, the brush 

80 

35 

40 

50 

60 

65 

70 

75 



8 
5 is elevated by suitable devices from the bed 

plate 7 and strips 8 so that the card may 
freely pass beneath the brush. At a predeter 
mined time the brush is lowered so as to ens 
counter the first card perforations in the Con 
trolling columns of the card. 

O 

15 

20 

25 

30 

35. 

40 

50 

6 

65 

The preferred devices for retaining the brush 
elevated comprises a hood 9 (Figs. 6, i3, and 
14) which is arcuate in shape and one edge there 
of engages the extremities of the strands of the 
reading brush 5, it being understood that the 
hood is coextensive with the width of the read 
ing brush 5. The hood 9 is carried by a pair 
of arms 20 each of which is pivoted at points 
2. Each of said arms is provided with an ex 
tending arm f 22 (Figs. 13 and 14) to which is 
connected a spring 23 which normally urges the 
arms 22 against a bar 24, which in the position 
shown in Fig. 14, retains the brush elevated by 
means of hood 9 and against the action of 
springs 23. 
To permit the lowering of the reading brushes 

f5 at a predetermined time in the card feeding 
cycle, there is provided a card lever 25 (Fig. 
16). The angular arm of the card lever is 
adapted to be engaged by the left unpunched 
vertical edge of the card to thereby elevate the 
same against the action of a suitable Spring and 
by means of an integral horizontal arm 26 Open 
contacts 27. The card lever 25 is so positioned 
that it will be engaged by the leading edge of the 
card and prior to the time that the first card 
perforations are in correlation with the analyz 
ing brushes 5. As will be specifically described 
in connection with the wiring diagram when con 
tacts 2 open a circuit to a relay will be broken 
which, in turn, makes a circuit connection to a 
magnetic clutch which will thereby drive cer 
tain parts of the machine in synchronous rela 
tionship with the passage of the card beneath 
the brushes. Certain of the can contacts, to be 
later described, will thereby effect energization 
of brush controlling magnets f28 and 29, mag 
net 29 (Figs. 4 and 5) being disposed at the 
right side of the machine and magnet 28 at 
the left side (Figs. 2 and 3). The function of 
each of the magnets 28 and 29 is identical and 
the control will therefore be described only in 
Connection with the magnet 28 shown in Flg. 
3. The magnet 28 is provided with a slidably 
mounted armature 28a, which carries a trian 
gular projection 30 (Fig. 3) normally engaging 
a similar triangular projection 3 of a slidably 
mounted plate 32 but shown in disengaged posi 
tion in Fig. 3. By a normal engagement, it will 
be obvious that the bar 24 restrains movement 
of the arms 22 (Fig. 13) upwardly as exercised 
by springs 23. At a certain point in the cycle 
of the operation of the machine, the magnet 28 
is energized to disengage the projection 30 from 
the projection 3 (as shown in Fig. 3) permit 
ting the plate 32 to be urged upwardly. 
The extremities of the bar 24 are provided 

with reduced portions 3 (Fig. 3) passing 
through a hole in the upper end of the plate 32 
So that the action of spring 23 on bar f24 is 
similarly effected upon the plate f32. Therefore, 
the simultaneous energization of magnets 28 
and 29 will release the bar 24 for upward 
movement whereby the hood f 9 will be rocked 
counterclockwise (Fig. 14) sufficiently so that the 
reading brush 5 coacts with the card and en 
counters the perforations in the various card co 
unns as the card is subsequently fed past the 
analyzing brush ft 5, . 

2,098,529 
Restoration of analyzing brush to upper most or 

formal position 

At the completion of the adding operations, it 
is essential in Order to permit the unobstructed 
feeding of a new card into the analyzing posi 
tion that the analyzing brush be elevated to its 
uppermost position. This is preferably effected 
after the analyzing operation and towards the 
end of the machine cycle. This mechanism is 
operated by an arrangement now to be described. 

Referring to Fig. 2, the gear 2 drives an idler 
gear 35 which is in mesh with a gear 36. To 
the gear 36 there is secured a smaller gear. 37 
which is in the plane of a larger idler gear 38. 
The latter, through an idler gear 39, continu 
ously drives a gear 40. By means of an elec 
tromagnetic clutch device to be described later 
in dirtail, a drive shaft 4 is driven a single revo 
lution for each listing, total or result printing 
operation of the machine. The shaft 4 f, to be 
known as the listing shaft, extends transversely 
of the machine. At its left end the shaft 4 has 
Secured thereto a profile cam 42 to which is se 
cured a cam plate 43 which is in the plane of 
a roller 44 secured to one arm of an irregular 
shaped bell crank arm 45. The outside edge of 
the can element 43 is adapted to coact with the 
roller 44 to operate a linkage mechanism to 
cause the plates 32 to be restored to their nor 
mal position. 
From what has been previously described, it 

Will be apparent that when the plates 32 are 
in their unlatched or released position (due to 
the energization of magnets 29 and 28) a pin 

6 carried by a related plate will rock a bell 
crank arm 47 (Fig. 3) counterclockwise thereby 
shifting a link 4 to the right against the action 
of a spring 49. Since the left hand end of the 
link 8 is connected to the vertical arm of the 
bell crank arm f45, it will be obvious that the 
clockwise turning of the bell crank arm 45 
will position the roller 44 towards the shaft, 4. 
At the end of the cycle of operation, the outer 
edge of the cam plate 43 - will coact with the 
roller 4 and through the linkage just described 
will rock the bell crank arm 47 clockwise there 
by depressing the related plate 32 so that the 
hood 9 (Fig. 6) will elevate the brush 5, such 
position is maintained by the latching relation 
ship of lugs 30 and 3. Fig. 3 shows the above 
described mechanism provided at the left side of 
the machine while in Fig. 5, which discloses the 
right side of the machine, precisely the same 
mechanism is provided to restore the plate 32 
situated at the right side of the tabulating ma 
chine. In view of the description given of the 
pertinent parts in Fig. 3, there is no necessity 
for describing or repeating the operation of the 
Same device shown in Fig. 5. 
Driving clutches for the various machine driving 

shafts 
As previously suggested the machine also in 

cludes a number of magnetically controlled 
clutches for selectively connecting certain driv 
ing shafts with the driving mechanism of the 
machine. A detailed description of the construc 
tion and operation of one of such clutches will 
now be given and its description will suffice for 
the various clutches employed as they are gen 
erally similar in construction and operation. 
Where specific differences are found the neces 
sary description will be given in connection with 
each of such clutches, 
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2,098,529 
The particular clutch now to be described and 

Selected as an example of those utilized in the 
machine is known as the main clutch and its pur 
pose is to selectively connect the driving shaft 
f4 (Fig. 2) with the constantly rotating driving 
gear 39. 

Referring particularly to Figs. 24 and 25, it 
Will be observed that there is loosely mounted 
upon shaft fif a drum 5 provided with an 
annular recess receiving a magnetic cull wind 
ing 52 the ends of the coil being electrically 
connected to related collector rings 53, 54 
against which bear spring blades 55 and 56. 
Secured to the drum 5 is the gear 40 which is 
constantly driven by the gear 39 (Fig. 2). 
When the coll 52 is energized by opening of the 
card lever contacts 27 (Fig. 6), as will be later 
explained, a clutch element 57 will be mag 
netically attracted to a companion clutch ele 
ment f 58 integral with the constantly rotating 
drum 5. The electrical impulse is transmitted 
from the positive side of the line to the spring 
blade 56 through the coil winding 52 and to 
the negative side through the contact blade 55. 
The clutch element 5 will now be attracted 
and as it has a suitable spline connection 59 to 
the shaft fit the latter will be turned. The 
clutch element 57 is also provided with a col 
lector ring 60 against which bears a spring 
blade 6f which is connected to the negative side 
of the line. As the clutch element 5 is shifted 
the collector ring. 60 will now contact blade fest 
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and a contact blade 62 which is electrically 
connected with the contact blade fS5. The cir 
cuit to the coil winding 52 is thereby continued 
(since circuit connection at 55 will be discon 
nected) through the contact blade f2 and col 
lector ring 66 since the lateral shifting of the 
clutch element 57 is insufficient to prevent the . 
continued contact of blade 6 with the collector 
ring 60. 
The shaft, 4 will, therefore, be turned a 

complete revolution until each of the contact 
blades 6 and fis2 engage an insulated block 63 
to thereby open the circuit to the coil winding 
52, and the companion clutch elements 57 and 
58 will thereby disengage after a complete revo 

lution of the shaft f. The connections whereby 
the coil winding 52 is energized under control 
of the card lever contacts 27 will be specifically 
described in connection with the wiring diagram. 
Accumulator and associated entry mechanism 
The machine includes accumulating devices 

5 and associated entry controlling mechanism in 
the form of separable and independent units 
which may be selectively plugged for control by 
different card columns as required so that the 
accumulators may be formed of as many de 
nominational orders as may be required. 
To this end the machine includes seventy five 

accumulator controlling magnets 65 (Fig. 20) 
it being recalled that the card may effect a con 
trol from sixty columns. The extra control mag 
nets and associated accumulator wheels are pro 
vided to take care of higher orders, the addition 
all transfers being effected in the usual manner. 
Each accumulator control magnet is connected 
by suitable plugging devices with the aSSociated 
contact strip for control by a related column. 
Each time the reading brush makes contact 
through a hole in a card column a corresponding 
relay is energized to effect the energization of 
the related accumulator magnet. The accumul 
lator magnet may, if desired, be energized under 

S 
direct control of a reading brush but it is prefer 
able to interpose contacts of a relay magnet in 
the accumulator magnet circuit in order that 
the brush breaks the circuit to the relay magnet 
which requires little current instead of the ac 
cumulator magnet which would result in damage 
to the brush and card perforations since the ac 
cumulator magnet requires currents of a high 
value. 
As is best shown in Fig. 20 each accumulator 

magnet 65 is provided with an armature 66 
secured to a slidably mounted support rod 67 
which has a pivotal pin connection f68 with an 
upstanding arm 69 having an open slot at its 
upper end receiving a pin 70 (Fig. 22) of an 
operating pawl T. The particular formation of 
the operating pawl 7 and associated devices 
forms no part of the present invention and is 
fully described in the patent to Tauschek, 
1,781,349 and for this reason will only be gen 
erally described herein. 

For further details of construction and opera 
tion reference may be had to the above desig 
nated patent. The paw has at its right angle 
portion a slot 72 receiving a pin 73 which pira 
forms the pivot of paw T. A spring 74 is 
connected to the pawl at a point between the 
pin 70 and pivot f3. It is obvious from the 
above described construction that the energiza 
tion of the armature of a related magnet will 
shift the arm 69 to the left rocking the pawl 
clockwise so that the actuating tooth thereof will 
engage one of the interdental spaces 75 formed 
at the lower edge of a bar 76 attached to an 
actuator 77. The engaging tooth of the pawl is 
therefore rigidly coupled to the member 76 so 
that a further movenient of the arm 69 to the 
left will shift the pawl longitudinally to the left 
as far as allowed by the slot T2, the length of 
which corresponds to a unit distance of feed. A 
deenergization of a magnet f65 will permit arm 
69 to be restored to the right under action of 

spring 4 to bring the parts to their normal 
positions. 
By the above described arrangement each elec 

trical impulse transmitted to an accumulator 
control magnet will result in successive Operations 
of the pawl to thereby step the actuator 77 a 
number of units to the left commensurate with 
the numerical value in a control column desig 
nated by the same number of perforations. 
As is fully disclosed in Fig. 20 and Fig. 18 the 

magnets are arranged in an upper and lower tier, 
the magnets of the uppermost row being stag 
gered with respect to the magnets of the lower 
most row in order that the controlling arms B9 
may be separated a distance of half the width 
of a controlling magnet unit. Those magnets 
which have their armature rods 67 connected to 
the associated upstanding arms 9 at points 
above the pivotal point T8 have their armatures 
66 at the right of the magnet cores so that the 

armatures 66 will be moved to the left and cause 
the upper end of the arms 69 to move to the 
left. The armature rods 67 of the lower tier 
of magnets are connected to the associated up 
standing arms, 69 at points below the pivotal 
point 78 and therefore the armatures 66 are 
at the left of the magnet cores in order that they 
effect a leftward movement of upper end of arms 
f69 or in the same direction as is effected by the 
armatures of the magnets 65 located in the 
upper tier. The above structural arrangement 
provides for compactness and a movement of each 
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arm 69 counterclockwise without requiring ad 
ditional parts. 

Referring particularly to Figs. 22 and 23 the 
former figure shows an actuating member f7, in 
a normal position and in Fig. 23 in shifted post 
tion. The actuators and associated devices are 
similar in construction and each is provided with 
a vertical arm 9, the actuating member 77 
being guided in slots in combs fo, 8, and 82, 
each actuating member being urged to its normal 
position under the action of a spring 83, the 
normal position being defined by the coaction of 
the right end (Fig. 22) of the actuator 7 with 
a movable stop bar 84. 

Slidably mounted upon the vertical arm 79 by 
means of lugs fes, 86 integral with the arm f 9 
and engaging rectangular slots is a U-shaped ac 
tuating rack 8. A headed screw falso pro 
vides for the slidable movement of the actuator 
87 upon the arm 9 and retains the actuator 

in assembled position upon the arm 79. 
It will be obvious that the actuator f 87 partakes 

of the same horizontal movement given to the 
member 7 and may also have an independent or 
vertical movement in Order to engage an adding 
rack 89 with teeth of an accumulator gear 90, 
or a lower subtracting rack 8 with the same 
accumulator gear. In the normal operation of 
the machine when the machine is adapted to add 
amounts the uppermost rack 89 is in normal 
engagement with the accumulator pinion 90 and 
after a differential operation has been given to 
the actuator 87 the latter is shifted upwardly 
to effect a disengagement of the adding rack and 
the accumulator pinion 90 whereby springs f3 
will draw the actuator 87 and member 77 to 
their normal positions. In the case of subtrac 
tion two steps of upward movement are given to 
the actuator 8 in order that the lowermost rack 
9 engages the accumulator pinion 90, the add 
ing rack f9 being then disengaged from pinion 
90. 

Holding patols for actuators 177 
In order to retain the actuator 87 in its suc 

cessively shifted position during adding opera 
tions, there is provided a series of pawls f 92 one 
for each member 77, the pointed end thereof 
being in the plane of ratchet teeth 93 formed 
at the upper edge of the member 76. At the 
beginning of the operation of the machine and 
prior to the analysis of the card perforations, a 
bar 94 extending transversely of the machine 
and positioned beneath the series of holding pawls 
192 is dropped downwardly by means to be de 
scribed more in detail hereinafter. Springs 95 
connected to each of the holding pawls f 92 hold 
the pawls resiliently into engagement with the 
teeth 93 to hold the actuator 8 in successively 
shifted position. Before the actuators 8T can 
be restored the bar 94 is elevated and substan 
tially at the same time a pair of bars 96, 97 
are elevated. 
The bars f 86, 97 extend transversely within 

the side frames 8 and 9 of the machine, and 
there is slidably mounted by the side frames 8 
and 9 a pair of plates 98 to which the extrem 
ities of the bars 96, 97 are secured. As is shown 
in connection with one of such plates (98 in Fig. 
23 the said frame f 9 of the machine carries a 
headed pin 99 engaging a slot 200 to provide for 
the necessary shifting movement of the actuator 
87 so that either the adding or subtracting racks 
are free of pinions 90 and since bar 94 is now 
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elevated springs 83 may return the actuators to 
normal. 
After the initial operation of the machine it is 

necessary that the pawls 92 be lowered to en 
gage the ratchet teeth 93. To this end the bar 
9 is lowered by the following mechanism best 
shown in Figs, 3 and 26 for the left side of the 
machine. The bar 94 extends transversely of 
the machine and each end is supported by a 
linkage comprising links 20, 202 and 203 which 
are joined together by pivotal points 204 and 205, 
it being obvious that arms 202 and 203 comprise 
a toggle system. To the pivotal point 205 there 
is connected a link 206 pivoted at a point 207 
which for the purpose of the present description. 
may be considered as fixed. The lower end of the 
member 203 is provided with an elongated slot 
208 which receives a pin 209 secured to the ma 
chine frame. Pivoted to substantially the mid 
center of the member 203 is a cam plate 2 O. in 
the plane of a horizontal arm of a bell crank 2 , 
the vertical arm being connected to a plate 2 (2 
which is slidably mounted on the side frame of 
the machine by means of elongated slots receiv 
ing pins 23. The extremity of the plate 22 is 
urged by a spring 24 so that a roller 25 carried 
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at the extremity of plate 22 engages the outer 
edge of the camplate 143. This relationship of 
the parts shown in Figs. 3 and 26 holds the bar 
94 elevated and thereby the holding pawls f$2. 
At the initial operation of the machine the 

rotation of the cam plate 43 in a counterclock 
wise direction permits spring 24 to shift the 
plate 22 to the left as viewed in Fig. 26 rocking 
the bell crank 2? clockwise and through the 
linkage system previously described permits the 
bar 94 and pawls 92 to be lowered as shown in 
Fig. 22 by the weight of bar 94 and springs 95 
whereby said pawls operate to hold the related 
members 7 in successively shifted position. 

After the racks have been shifted and the 
entry effected in the accumulator, the outside 
edge of can plate 43 again coacts with the roller 
25 shifting plate 22 to the right and through 
the linkage system described elevating bar f 94 to 
disengage the holding pawls 92 from the ratchet 
teeth 93, this position being maintained to the 
end of the machine cycle. When such release is 
effected, the actuators 8 are drawn to their 
normal positions under the influence of springs 
f 83 (Fig. 22). 

Accumulator rack disengaging devices 
As previously intimated the adding racks 89 

(Fig. 22) are elevated to be disengaged from the 
adding pinions 90 prior to the restoration of the 
adding racks 89 under control of their springs 
83. This is accomplished by shifting each of 
the plates 98 upwardly, a pair of such plates 
being provided, as stated, and slidably mounted 
by the machine frames. 
Each plate 98 is provided with a pin 28 pro 

jecting through a slot 29 (Figs. 3 and 5) in the 
related machine frame and is attached to an 
aSSociated irregular shaped member 220. Se 
cured to the side frame of the machine is a bracket 
22 (Figs. 3, 5, 27 and 28) which has a depending 
arm carrying a stud 222 which forms the pivot 
of a plate 223 which is secured by screws 224 to 
a double arm 225, it being obvious by this con 
Struction that the arm 225 is pivotally mounted 
by stud 222. The arm 225 is provided with a 
Slot 226. 
There is connected to the upper end of the 

member 220 a spring 227 which has sufficient nor 
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mal tension so that a pin 228 carried by the upper 
end of arm 220 engages the left portion (Fig. 27) 
of the slot 226. By means of the arrangement 
just disclosed, it will be apparent that if the por 
tion of the arm 225 to the right of the pivot point 
222 is rocked downwardly, the engagement of pin 
228 with the left end of slot 226 will elevate the 
member 220 to thereby raise the plate 98 and 
effect the desired disengagement between the 
adding racks and totalizer pinions 90. This 
disengagement is effected when the double arm - 
225 is shifted to a horizontal position and is pref 
erably effected by means of a link 229 which is 
Connected to the end of the arm at the right (Fig. 
27) of the pivot of the double arm 225, and also 
at its lower end the link 229 is connected at 230 
with an arm 23 f which may be considered as 
integral with an arm 232. The arm 232 is pro 
vided with a roller 233 which is adapted to be 
engaged by the inner edge of the cam plate 43 
of cam 42 to thereby draw the link 229 down 
wardly against the action of a spring. 234 con 
nected to arm 225. The horizontal positioning 
of the arm 225 is effected towards the end of the 
operating cycle and subsequent to the transfer 
operations which are effected in a manner to be 
presently described. 

Holding devices for totalizer pinions 
Secured to each pinion 90 is an accumulator 

wheel 235 (Figs. 20 and 22) provided on its pe 
riphery with three series of figures zero to nine 
inclusive. The figure characters on the wheels 
are readable through reading slots 236 formed in 
the machine casing as disclosed in Fig. 20. 

It is desirable that at a certain point in the 
machine operation while the racks are being dis 
engaged from pinions 90 so that they return to 
normal that the wheels 235 be held against move 
ment and subsequently released and to this end 
there is provided a bar 237 (Figs. 22 and 30) which 
extends across the machine and which is pro 
vided with a series of holes each receiving a spring 
pressed plunger 238, the lower edge of which when 
the bar 237 is shifted downwardly is adapted to 
coact with the side of the associated wheel 235. 
The preferred devices for shifting the bar 237 

comprise links 239 which are connected to the 
extremities of the bar 23 by studs 240 which are 
integral ends of bar. 237. . Two of such links are 
provided one for each side of the machine as 
disclosed in Fig. 3 which shows such parts for 
the left side of the machine and in Figs. 4 and 
29 which show the mechanism provided for the 
right side of the machine. As the operating 
mechanism is identical for each link it will only 
be described in connection with the mechanism 
provided for the right side of the machine and 
which is illustrated in detail in Fig. 29. 
The lower end of the link 239 is connected at 

24 to one arm of a bell crank 22 one arm of 
which carries a roller 243 adapted to be engaged 
by the outer edge of the cam plate 43. When 
the cam plate 43 engages the roller 243 it will 
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rock bell crank 242 counterclockwise depressing 
link 239 to thereby draw the bar 237 downwardly. 
so that the plungers 238 engage the slides of the 
accumulator wheels. When the cam plate 43 
is free of the roller 243 a spring 244 connected to 
the link 239 will elevate the bar 237 to release the 
accumulator wheels for free rotation. 

Manual entry in accumulator 
It is desirable at times to manually enter an 

initial amount in the accumulator to represent, 

for example, a prior balance. Each upstanding 
arm fl9 (Figs. 20, 22, and 23), forms a finger 
piece 245, since as shown in Fig. 20 it projects 
through the machine casing. A selected finger 
piece 245 may be shifted to the left (Fig. 20) 
until a desired amount is represented upon the 
accumulator wheel but as it is necessary that 
the position of the wheel be maintained by the 
pawls 92 and further, that disengagement be 
effected between the normally engaged adding 
racks 89 and accumulator pinions 90, suitable 
mechanism is provided to effect each of these 
operations without requiring an operation of the 
machine. 
Such operations are under control of an oper 

ating handle 246 (Fig. 1) which is outside of the 
machine casing for convenient operation by the 
operator. The mechanism controlled by the op 
erating handle 246 will now be described in de 
tail. 
The operating handle 246 (Fig. 2) is loosely 

mounted upon a shaft 247 and to the handle is 
secured a pinion 248 adapted to drive a gear 249 
which is loosely mounted upon a stud shaft 250. 
The gear 249 is connected by a sleeve 25 (Fig. 3) 
to a pinion 252 which is adapted to drive a gear 
253 secured to the shaft 247. The gear 253 drives 
a gear 254 to which a cam plate 255 is secured. 
As the handle 246 is turned counterclockwise to 
an extent of one and three quarter revolutions 
the train of gears will be driven in the arrow 
directions shown in Figs. 2 and 3 with the result 
that the can 255 is driven in a clockwise direc 
tion. Pivoted to the can 255 is a link 256 (Fig. 
26) which is connected to an extension 257 of the 
cam plate 210 which is pivoted by a pivot pin 
259 to the previously mentioned link 203. The 
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can 20 has a low point 260 and a high point 26 . . 
The clockwise rotation of the can 255 for a 

half revolution will thereby turn the cam 20 in 
a clockwise direction and during such turning 
movement the low point 260 will permit the pawl 
holding bar 94 to drop to such a position that 
the pawls 92 will engage the ratchet teeth 93 
of the member f76 (Fig. 22). The finger pieces 
245 may then be shifted to the left (Fig. 20) to 
set up the desired amount in the related totalizer 
wheel 235. 
The cam 255 (Fig. 26) is provided with cam 

edges 262 merging into recesses 263 and 264 with 
which a roller 265 is correlated. The roller 265 
is carried by one arm of a double arm 266 suit 
ably pivoted by the machine frame and connect 
ed by a link 267 (Fig. 2) with one extremity of 
the arm 225. The upper end of the link 267 is 
provided with an elongated slot receiving a pin 
268 secured to the arm. 225. As the can 255 
is turned clockwise a cam edge 252 will through 
the linkage system shift the arm 225 in a hori 
Zontal direction thereby disengaging the racks 
89 (Fig. 22) from the totalizer pinions but to 
wards the end of the turning movement of cam 
255 recess 264 will coact with the roller 265 there 
by again permitting the arm 225 to assume its 
inclined position as shown in Fig. 27 in which 
position the adding racks 89 are again in en 
gagement with the totalizer pinions 90. This is 
the position of the parts just prior to the manual 
shifting of the finger pieces 245 to set up the 
entry. . 

After the entry, the handle is restored in a 
clockwise direction so that the parts will be re 
versely operated, the pawl holding bar 94 being 
lifted upwardly to disengage the pawl 92 to re 
lease the adding racks. During the restoration 
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transferred from the lower to the higher order 
5 

12 
or counterclockwise rotation of the cam 25 the 
cam edge 262 will shift the arm 225 (Fig. 26) 
again in a horizontal position and since the add 
ing racks te9 are now out of engagement with 
the adding pinions to and pawls 2 are disen 
gaged from the ratchet teeth 93, the springs 
will be effective to restore the racks to their 
normal position thereby retaining the amount 
manually entered in the accumulator wheels. 

Transfer mechanisms 
The machine also includes an electrically con 

trolled transfer mechanism whereby units are 

accumulating elements. The transfer mecha 
nism, ini general, resembles that fully disclosed 
and described in the British patent to Tauschek, 
#289,055 but for a complete understanding of the 
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invention the transfer mechanism will be de 
scribed herein in sufficient detail. w 
Each accumulator wheel 2 is provided with 

a series of transfer projections 270 (Fig. 22) one 
of each at a time is effective for setting a trans 
fer arm 22 when the wheel, in one-third of its 
rotation, passes from nine to zero. A spring plate 
27 retains the right end of the arm 272 down 
ward in order to be operated by one of the trans 
fer projections 270. The other and integral 
arm 273 of the transfer arm 22 is provided with 
a wedge-shaped projection 24 coacting with a 
similar shaped projection 25 secured to a piv 
oted transfer ever 26. The wedge shaped pro 
jections 24-275 are normally in abutting con 
tact. If a tens transfer is necessary, that is, if 
the accumulator wheel passes from the nine to 
the zero position, the right end of the transfer 
arm 2 T2 will be lifted upwardly whereby the pro 
jection 274 slides of the projection 27 (see Fig. 
23). The upper end of the transfer lever 276 car 
ries a plate 277 of insulating material to which 
is attached a contact finger 278. By this ar 
rangement, the contact finger 278 is insulated 
from the transfer lever. By means of a related 
bent spring blade 279 which is in continuous con 
tact with the contact finger 28, the transfer 
lever 276 is normally urged to shift to the right 
or from the position shown in Fig. 22 to the po 
sition shown in Fig. 23. As each transfer lever 
276 occupies its shifted position it engages the 
bar 288 to prevent immediate contact of finger 
278 With a contact stud 280. ... at 
A series of such contact studs 28 is carried 

by a bar 28 of insulating material. The spring 
blades 279, as there is one for each finger 28, 
are electrically connected together and are elec 
trically connected by a wire 28 fa to the positive 
line side. Each contact stud 280 is connected 
through related split transfer controlling con 
tacts 282 which are in series with the accumul 
lator magnet 65 of the next higher denomina 
tional order and which contacts 282 are closed 
so that a transfer can be effected to the magnet 
of the higher order. 

Prior to the restoration of the actuators 77, 
and by means to be presently described, the bar 
288 is moved to the right (Fig. 23) so that a con 
tact between a released finger 278 and related 
stud 280 effects an energization of an accumu 
lator magnet of the next higher order, such ener 
gization taking place if the related manually 
controlled contacts 282 also close. The energiza 
tion of any adding magnet will effect an add 
tional operation of the adding pawl 7 in pre 
cisely the same manner as explained in connec 
tion with the regular accumulating operations. 

2,098,580 
The bar 288 is disposed to the right (Fig. 22) of 

the series of transfer levers 276 and when the 
transfers are to be effected the bar is shifted to 
the right. The extremities of the bar 288 are 
slidably mounted in suitable slots 280 (Figs. 3 
and 5) in the right and left machine side frames 
and the bar 288 is normally urged to the right 
(Fig. 22), or to the left as viewed in Fig. 31, by 
the action of springs 295 and is restrained by 
means of a latching hook 296 engaging a half 
round pin 29 carried by a bell crank 282 which 
arm has a notch receiving a circular portion 
23 of bar 288. As will be later explained a mag 
net 522 (Fig. 31) is energized at the required 
time, thereby, through its armature elevating a 
link 297 and by means of an arm. 298 rocking a 
rock shaft 299. The latching arm. 296 is secured 
to the shaft 299 to thus release the bar 288 which 
is forced to the left, as viewed in Fig. 31, to per 
mit electrical contact between certain fingers 278 
and contact studs 280, 
After the desired transfer operations have been 

effected, it is necessary, of course, that the re 
leased transfer levers 276 be restored to their nor 
mal positions. This is preferably effected by 
means of the bar 288 which is subsequently shift 
ed to the left (Fig. 22) to restore the released 
transfer levers 275. The reduced circular por 
tion 293 of one end of bar 288, as stated, is re 
ceived by a notch formed in an arm of bell crank 
292, one being provided for each side of the ma 
chine (Figs. 3 and 5). By rocking the bell cranks 
292 the bar 288 is shifted to effect the restoring 
operations. As the mechanisms which are pro 
vided at the left and right side of the machine 
are similar in construction and operation the 
description will be furnished only in connection 
with the mechanism provided at the right side 
of the machine which is disclosed in Figs, 5 and 
31, reference being had particularly to Fig. 31. 
One arm of the bell crank 292 is connected by a 
link 292a to a horizontal arm 293a of a bell 
crank, the vertical arm 293b thereof adapted to 
be engaged by a cam plate 29 Secured to the cam 
plate 42 at the right side of the machine. Dur 
ing the rotation of the can plate 42, in the arrow 
direction (Fig. 31), the coaction of one edge of 
the can plate 294 with the vertical arm 293b Will 
through the linkage just described shift the bar 
288 to the right as viewed in Fig. 31 to be re 
latched by latching hook 296, When the shifted 
transfer levers 276 (Fig. 22) are restored the 
Spring plates 2 f will rock the individual trans 
fer arms 272 to normal position at which time 
the wedge shaped projections 274 and 275 will 
again coact with each other to hold the associated 
transfer arm 272 in position to be again actuated 
by a projection 270 preparatory to a subsequent 
transferring operation, 

Split transfer control 
By means of the contacts 282 which are more 

fully disclosed in Figs, 32 and 33, transfers be 
tween adjacent orders may be interrupted and 
thereby the accumulating units may be separated 
to form independent accumulator banks of any 
desired number of orders. A pair of such con 
tacts 282 is provided for each denominational 
order. 
of levers or plates 284. Each plate 284 has an 
edge 286 adapted to contact with a plate of insul 
lating material secured to one of the contact 
blades of contacts 282. When a switch lever is 
in the position shown in either Figs. 32 or 33, 
contacts 282 are closed but when a desired lever 
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2,098,529 
is rocked in a counterclockwise direction, the 
edge 287 being nearer the pivot 283 than the edge 
286, it will permit the right blade to open the 
contacts 282 to suppress the transfer connection 
to the next higher order accumulating wheel. 
The switch levers 284 have manually operable 
parts 285 projecting through slots in the machine 
casing SO as to be externally operable by the 
Operator. ... a 

Printing mechanism 
The printing mechanism of the machine com 

prises a series of type bars which are positioned 
differentially so that the type at printing position 
may represent the amount to be entered in the 
accumulator or a total thereon, although as will 
be further explained even other results of ma 
chine operations may be printed. There is pro 
vided a type bar for each accumulator wheel, and 
in the present case, the machine has seventy-five 
type bars conforming to the number of accumu 
lator wheels. 
The printing mechanism is best disclosed in 

Figs. 20, 32, and 33. Referring particularly to 
Figs. 20, 32, and 33, the type bars 300 are slidably 
mounted by guide slots 30 formed in a Cross bar 
302 and each is provided with a rectangular slot 
303 receiving a cross rod 304 carried by a bar 
305 and the bar 3C5 is also provided with guide 
slots 306. Each actuator f extends to the left 
and is provided with a block 30 in the plane of 
the lower portion of the type bar and is adapted 
to coact with one of a series of stepped shoulders 
308. Each type bar is normally urged upwardly 
by springs 309 such action being normally re 
strained by the coaction of a cross bar 30 (see 
Fig. 20) which normally occupies the lowermost 
portion of slots 3 formed in the midportion of 
each of the type bars 300. In the normal posi 
tion of the parts, the zero type of a series of per 
cussive digital type members 3ff is at the printing 
line of the usual printing platen 32. After the 
actuator 77 has been differentially positioned 
the block 30 will be so positioned that upon a 
subsequent upward movement of the related type 
bar 300 one of the stepped shoulders 308 will coact 
with the related block 30 thereby stopping the 
type bar at a position where the selected type is 
at the printing line. 
The elevation of the type bars 300 to their dif 

ferential positions is under the control of the 
cross bar 30. The extremities of the croSS bar 
30 are carried by a pair of members 34 (see 
Figs. 3 and 5). The extremities 33 of the cross 
bar 3 to pass through slots formed in each of the 
side machine frames and fit in the related men 
bers 34 in any suitable manner. Each of the 
members 3f4 is urged upwardly by related springs 
35 so that rollers 36 carried thereby coact with 
the previously mentioned pair of profile cams f2. 

After the differential positioning of the actua 
tors the turning of the pair of cams 42 in 
the arrow directions of Figs. 3 and 5 will permit 
the rolers 36 to coact with descending portions 
38 of the cans 42 permitting the Springs 35 to 
elevate the cross bar 30 until the stepped shoul 
ders of the type bar coact with the associated 
blocks 307 of actuators 77. This action termi 
inates when the type facing the platen 52 corre 
spond to the value represented by the perfora 
tions in the card. 

Printing from the type is effected by mecha 
nism to be presently described, this operation Oc 
curring when the rollers 36 coact with dwell por 
tions 39 of cams 42. After the printing opera 

13 
tion from the type carriers the can portions 
320 of cams 42 cause the bar 3G to descend to 
its normal position. During such operation, the 
type bars 300 also descend to their normal posi 
tions and when in such position the restoration 
of actuators T will permit the block 30 to en 
gage the uppermost shoulder of the related type 
bar 300 at which tine the zero type of the print 
ing bar is at the printing line. 

Type hammers and Operating devices 
Each of the aforesaid type 3 ? is shifted to 

print under the action of a correlated hammer 
322 (Figs. 32 and 33), a hammer being provided 
for each type bar 300. The hammers 322 are 
loosely mounted upon a supporting rod 323 and 
each hammer is urged to a position to strike the 
Selected type 3 f by a spring 32, this action being 
normally prevented by the engagement of a latch 
plate 325 coacting with fingers or projections 32 
of the hammers 322. The plate 325 extends 
across the machine and coacts with all of the 
projections 32 of the type hammers 322 so that 
when a rod 326 to which the latch plate 325 
is secured is rocked, the hammers 322 which are 
Selectively released will be urged by their springs 
324 to type striking positions. 

Each of the hammers 22 is also latched by the 
engagement of a finger 327 thereof with a hook 
328 formed as an integral part of an upstand 
ing arm 329. Each arm 329 is pivotally mounted 
by means of a pin 330 to a related bar 33. 
is obvious that when the arm 329 is shifted to 
the right as viewed in Figs. 32 and 33 the hook 
328 will be disengaged from the finger 32 re 
leasing the hammer 322 at this point of latch. 
The arm 329 has also an integral horizontal arm 
332 projecting to the left as shown in Figs. 32 and 
33 and also an integral arm 33 projecting to the 
right as viewed in both of the last mentioned fig 
ures. One end of a flat spring plate 334 carried 
by the related bar 33 and coacting with the 
extension 333 urges the hook 328 into latching 
engagement with the finger 32. Further move 
ment in a counterclockwise direction of the mem 
ber comprising elements 329, 332, and 333 under 
action of Spring 334 is prevented by the coaction 
of the extremity of the arm 332 with a pin 335 
Secured to the related bar 33. 

Each bar 33 is slidably mounted in suitable 
slots provided in cross bars 336 and 337. One end 
of each bar 33 normally engages a slot 338 
formed in the related type bar 300, the slot 338 
and extremity of bar 33 having coacting in 
clined parallel edges so proportioned so that 
when a type bar 300 is shifted upwardly for 
printing from a particular type 3 other than 
zero the bar 3 will be positioned to the right as 
shown in Fig. 33 thereby effecting a disengage 
ment between the finger 32 and hook 328, which 
Will now Occupy the dotted line position shown in 
Fig. 32. Thereafter when the type is at the 
printing position the latch plate 325 will be shift 
ed from the position shown in Fig. 32 to the posi 
tion shown in Fig. 33 thereby releasing it from 
engagement with the finger 32 of the type ham 
mer associated with the type bar shifted to print 
ing position. 
The hammer 22 is thereby rocked when un 

atched by plate 25 under action of its related 
spring 324 to strike the extremity of the type 
to effect a printing impression upon a sheet of 
paper passing around the plate 2. It is also 
understood that a suitable inking ribbon is inter 
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posed between the paper strip and printing type 
and positioned at the printing line. 
The preferred mechanism whereby the latch 

ing plate 325 is shifted to permit printing is 
is disclosed in Figs. 4 and 36. The extremity of the 

shaft 326 projects through the right side frame of 
the machine and has secured thereto an arm 
340 to which is connected an operating member, 
34. The latter is urged downwardly by a suit 

10 able spring 342 and the member 34 is guided at 
its lower end for a sliding movement by means 
of an elongated slot receiving a pin 48 secured 
to a suitable bracket 344 which is attached to the 
right side frame. To the shaft 4 there is se 

15 cured a can 345 which carries a cam plate 846, 
the cam edge of the latter being adapted to coact 
with the lower extremity of the member 34 after 
the type have been set to printing position there 
by elevating the member 34 and rocking the 

20 shaft 326 in a clockwise direction as viewed in 
Fig. 36 or in a counterclockwise direction as 
viewed in Figs. 32 and 33. The latch plate 326 is 
thereby disengaged from the fingers 32 of the 
hammers 322 selected for effecting the printing 

25 operation. 
Type hammer restoring devices 

It is essential of course that the released type 
hammers 322 be restored to their initial latched 

30 positions at the termination of a printing opera 
tion. This is effected by means of a cross bar 
347 which is normally positioned as shown in 
Fig. 33 to permit free release of the hammers. 
The bar 347 is carried at its extremities by a pair 

35 of arms 348 and 349 the right arm being shown in 
Fig. 5 and the left arm being shown in Fig. 3. 
The arms are pivoted to the machine side 

frames by suitable studs 350. The mechanism 
for rocking the cross bar by means of the arms 

40 348 and 349 is similar for both sides of the ma 
chine and the operation will only be explained 
with reference to the mechanism provided at the 
right side of the machine as shown in Figs. 4 
and 36. A similar mechanism is provided at the 

45 left side of the machine as disclosed in part in 
Fig. 2. The arm 348 is secured by means of a . 
sleeve 35 (Figs. 5 and 36) to an arm 852 the lat 
ter being pivotally connected to an operating 
member 353 which is provided with a suitable 

50 guide slot 354 receiving the shaft 4 and a 
roller 355 coacting with the aforementioned pro 
file can 345. 

After the printing operation has been effected 
under control of the can plate 346, the position 

55 of the cam 345 is such that the can portion 356 
thereof coacting with the roller 355 elevates the 
member 353 thereby rocking the bar 347 in an 
arcuate path in a counterclockwise direction as 
viewed in Fig. 36 but in a clockwise direction as 

60 viewed in Figs. 32 and 33. The bar 34 will 
therefore engage all of those hammers 322 which 
have been released for operation so that as the 
hammers are returned to normal position they 
may be relatched by the engagement of the plate 

65 325 with the finger 32 of each hammer 322, and 
also, by the reengagement of the hook 328 with 
the related finger 32 of a type hammer 322, the 
last relatching relationship being effected when 
the bar 33 is permitted to slide to its normal. 

70 position under the action of a restoring spring 
357 (Figs. 32 and 33) which operation occurs 
when the related type bar 300 is at normal. 

Zero insertion mechanism. 

5. It is necessary, of course, at times to fall in 

2,098,539 
zeros to the right of any significant figure and 
mechanism is provided to automatically release 
the type hammer 322 of any lower order or lower 
orders under the action of the movement of a 
type bar 300 of the adjacent but higher order. 
For example, with reference to an example of a 
printed sheet disclosed in Fig. 38, it will be obvi 
ous in printing the number '954.024' that the 
type hammer 322 of the hundreds order should 
be automatically released for operation to print 
a zero in the hundreds Column. This, for exam 
ple, is automatically effected under control of the 
bar 33 comprising the thousands denominational 

. Order. 
As best shown in Fig. 21, it will be noted that 

each bar 33 (except the one at the extreme right 
of the printing mechanism) carries a pin 358 
which coacts with the extremity of the arm 332 
of the next lower order. If, for example, a type 
bar of higher order is shifted to print a significant 
figure the related bar 33 will be shifted to the 
right (Fig. 32) to release its associated type ham 
mer 322 and in so doing, the coaction of the pin 
358 carried thereby with the horizontal arm 332 
of the next lower order will thereby shift the bar 
33 of such order. This shifting movement is 
sufficient to disengage the hook 328 from the 
finger 32 of the hammer of lower order so that 
when the latch plate 325 is Subsequently shifted 
to release all of the hammers printing will be 
effected from the type which will print a sig 
nificant figure and also from the type which will 
print the zeros in an Order or orders to the right 
of the first left significant figure of the number. 

Since the hammers 322 in Orders above the 
first left significant figure of the number are 
not released for operation, due to the particular 
-positioning of the pins 358 on the bars 33 ?, zeros 
will not be printed-to the left of the first signi 
ficant figure and printing will be effected pre 
cisely in the manner disclosed in a representation 
of a printed sheet shown in Fig. 38. 
Splitting of printing mechanism and transfer 

mechanism 

The units of the printing mechanism may be 
plugged for Operation in such a manner that the 
printed numbers may exhibit numbers represen 
tative of various items. The first two columns 
in Fig. 38 may, for example, represent dates and 
the next seven adjacent columns may represent 
values. A demarcation between such sets of fig 
ures may be maintained by selecting a sufficient 
number of orders for printing which would in 
Sure that one or a sufficient number of blank 
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columns would always be maintained between 
the lowest order of one class of items and the 
highest order of the items of adjacent class. 
While this would provide the necessary separa 
tion at least one or several units would be lost 
for operation and the present machine therefore 
includes selective devices whereby all orders of 
the printing mechanism may be used, and this is 
accomplished by having the items of different 
classes separated by printing of Some mark of 
demarcation. In the preferred embodiment this 
is effected by printing a series of dots as shown 
in Fig. 38. - 
To secure such result auxiliary type bars 360 

(Figs. 32 and 33) are provided, and in effect are 
combined hammers and type bars since all of the 
bars carry at their heads Serrations 36 the ex 
tremities of which are preferably curved corre 
sponding to the diameter of the platen. 
Each hammer or ruling member 360 is situated 
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between adjacent type bars 300 so that when One 
of them is projected into the space between the 
two adjacent type carriers and strikes the ribbon 
and platen it will form dotted lines on the paper. 
Each hammer 360 has a finger 362 adapted to 
COact with the latch plate 325 and is released for 
operation in precisely the same manner as ex 
plained in connection with the type hammers 322. 
The latching arms 329, as best shown in Fig. 

34, are sufficiently wide to coact with the finger 
32 of a type hammer 322 and also a somewhat 
similar finger 363 (Fig. 33) of the adjacent type 
hammers 360, it being noted from Fig. 32 that the 
latching finger 363 is slightly longer than the 
latching finger 32. The purpose of this is to 
prevent the release of an unselected ruling mem 
ber 360 by the shifting of the latch arm 329 ef 
fected either by the associated type bar 300 or 
by the type bar 300 of higher order when filling 
in Zeros. But, however, when a ruling member 
360 is selected for printing of dots the hook 328 
is rocked sufficiently to disengage it from the 
latching finger 363. 

In the preferred embodiment this is carried out 
by means of one of the manually settable levers 
284 and is provided by having each lever 284 
carry a roller 364 adapted when the ever is 
rocked to a counterclockwise position to engage 
the extension 333 to thereby rock the hook 328 
to such a position that the associated ruling mem 
ber 360 is released for operation. When a par 
ticular lever 28 is rocked to select the desired 
ruling member for operation, the shifting of the 
latching arm 329 will also release the related 

36 type hammer, 322 but as the subdivision is ef 
fected by shifting the lever 284 of the lowest 
denominational order of one group this is satis 
factory and desirable as the type hammer of 
Such order will be employed for either printing 
a Zero or some digit. Summarizing therefore, it 
is only necessary to move a particular lever which 
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corresponds to the lowest order of one of the 
groups in Order to provide for the printing of 
dividing dots between two groupS. 
AS previously described, contacts 282 also con 

trol the transfer from one order to another and 
from the construction adopted, it will be obvious 
that when a particular lever 284 is rocked in a 
counterclockwise position (Figs. 32 and 33) about 
the pivotal point 283 to thereby effect printing 
of subdividing dots the right spring plate (Figs. 
32 and 33) of contacts 282 will follow the coact 
ing edge 287 of the lever 284 so that in the 
shifted position of the lever the edge 287 will 
permit the separation of contacts 282, thereby 
Opening the transfer circuit to the next order. 
The levers 284 thereby split the printing mecha 
nism into separate groups and also split the ac 
Cumulator into groups consisting of the same or 
different numbers of denominational orders. 
The operator may, therefore, select for printing 
and accumulating as many denominational orders 
as is desired and be able to employ all the de 
nominational orders if necessary and still provide 
for separation of the different classes of items 
printed. 

Paper feeding depice 
In Order to space the printed items, any suit 

able type of paper feeding device may be em- . 
ployed and the preferred embodiment is disclosed 
in Fig. 37. The arrangement disclosed is adapted 
to effect feeding of the paper sheet a single line 
at a time. To the platen 3f2 there is secured a 
ratchet wheel 66. Loosely mounted upon the 

15 
shaft 367 to which the platen is secured is an 
arm 368 to which is pivoted a spring pressed pawl 
365 in the plane of the ratchet wheel 366 and 
engaging the interdental spaces of the ratchet 
wheel. Connected to the arm 368 is an operat 
ing member 369 which is slidably mounted at its 
lower end by a pin 30 secured to the right side 
frame f of the machine and which fits in an 
elongated slot in the member 369. Connected to 
the lower part of the member 369 is, a spring 37. 
The member 369 has a foot 32 engaged by the 
bar 30. 
The bar 30, as stated, is reciprocated for each 

Operation of the printing mechanism. As the bar 
30 moves upwardly during the time that the 
printing bars are being adjusted the spring 37 f 
is effective to elevate member 369 and the pawl 
365 will be shifted to engage the next and higher 
tooth space of ratchet wheel 366. When bar 
30 is restored to normal position after the ter 
mination of a printing operation it engages the 
foot 372 to positively move the member 369 down 
Wardly and through the pawl 365 turns the platen 
a single line space. 
The above described paw and ratchet mecha 

nism is, in general, similar to that employed in 
connection with typewriting and printing mech 
anisms of calculating machines and, is therefore, 
explained only in general herein. 

Supplemental paper feeding device 
It is occasionally desirable to list an item upon 

each of several forms comprising a long web or 
work sheet, each item being printed at the same 
line for each form. For example, as shown in 
Fig. 41 in printing yearly bills, it is desirable in 
entering items for the month of January that 
after printing the item on one form representing 
One person's account that the sheet being fed a 
distance sufficient that the next item to be en 
tered will be printed on the next form represent 
ing another person's account upon the line corre 
spondingly designated by the month of January. 
A suitable paper feeding device for effecting the 
necessary paper feeding operation to take care 
of the above requirement is disclosed in Figs. 5, 
35, and 48. 
As shown in Fig. 35 the member 3 4 provided 

at the right side of the machine has an upwardly 
extending rack 35, the teeth thereof being in 
continuous mesh with a gear 36 which is loosely 
mounted upon the shaft 36 of the platen. 
Secured to the platen supporting shaft 36 is 

a disk 3 (Fig. 48) to which is pivoted a pawl 
38 adapted when shifted to a certain position 
to engage the teeth of the gear 376. Upon the 
upward movement of the member 375 the gear 
376 will be turned in a clockwise direction (Fig. 
48). The teeth of gear 36 are so shaped that in 
a lockwise direction of gear 376 they engage a 
finger 39 of pawl 378 to cam the latter thus pre 
venting turning of disk 37. However, when the 
rack 35 is restored to its normal or lowermost 
position, the gear will be turned counterclock 
wise and by means of the gear teeth engaging 
pawl 38 the disk 3 will be turned and there 
fore, the platen to feed the sheet sufficiently so 

- that the subsequent printing operation will be 
effected on the next form at the desired line. 
When the above described mechanism is not 
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required for operation the pawl 37.8 may be . 
manually shifted out of effective position by 
mantial means, preferably comprising a finger 
piece 380. The pawl 3 is held in ineffective po 
sition by means of a flat spring 38 and the ex 5 
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trenity of the pawl cooperates with a suitably 
formed notch 37.8a in the spring 38. When the 
pawl is in effective position the Spring 38 acts 
to keep the pawl 378 in continuous engagement 
with the teeth of the gear 376. 

Inking mechanism 
The inking mechanism comprises preferably an 

inking ribbon 382 (Fig. 4) the upper color thereof 
being of one color such as blue, for instance, and 
the lower portion for printing in a distinguishing 
color, red, for example. The ribbon is drawn 
from a spool 383 (Fig. 4) and passes over a suit 
able roller 384 and then lengthwise of the ma 
chine so that the ribbon is interposed between 
the type and the paper which is wound around 
the platen. At the left of the machine (Fig. 2) 
the ribbon 382 passes over a roller 385 and is then 
fed to a spool 386. Suitable inking ribbon re 
versing devices may be employed for reversing 
the direction of feed of the inking ribbon. 
A controlling device whereby the ribbon is 

shifted to print in a distinguishing color when 
the kind of printing is changed may also be en 
ployed. 

Total printing operations 
The total printing operations capable of being 

effected by the present machine are of two types, 
namely, a grand total which involve a clearing of 
the accumulator, and a subtotal printing which 
does not involve the clearing of the accumulator. 
Such operations may be effected manually under 
control of keys or automatically by a group con 
trolling mechanism. 

Grand total printing operations 
. The description now to be given will be con 

fined to the mechanism involved in Securing a 
grand total from a series of accumulator ele 
ments. The mechanism to be described is shown 
at the left side of the machine as shown in Fig. 3 
and duplicated at the right side of the machine 
as shown in Fig. 5. Fig. 39 also shows the mech 
anism provided for the left Side of the machine 
and detached from others to more clearly show 
the construction. 

Referring to Fig. 39, particularly, there is pro 
vided a grand total controlling magnet 390 and a 
subtraction magnet 39 both of which are si 
multaneously energized. To the armature 390a 
of the grand total magnet 390 there is Secured 
a rod 392 provided with a pin 393 engaging a slot 
394 in a double arm 395-40 pivoted at 396. 
Pivoted to a depending extension 397 of the 
double arm 395-40 by means of a pin 398 is 
a plate 399. Passing through the plate 399 is a 
pin 400 received by a notch 40 of the extension 
397. The plate 399 also carries a pin 402 re 
ceived by a slot 403 of a slidably mounted men 
ber 404. The member 404 is slidably mounted by 
suitable pins 405 and 406. 
The arm 40T which is integral with the arm 395 

has secured to it a block 408, it being apparent 
that when the armature 390a is attracted down 
wardly the double arm 395-407 will be rocked 
clockwise so that a latch arm 409 will engage be 
neath the block 408 and thereby hold the parts 
in the position shown in Fig. 39. During such 
operation, the engagement of the notch 0 with 
pin 400 will rock the plate 399 and by means of 
the pin 402 engaging slot 403 will elevate the 
member 404 upwardly so that a pin 40 of men 
ber 404 engaging a slot 4 ft will elevate a hook 
42 so that a notch 413 therein will engage 8 
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projection 414 of the double arm 4 (5. The plate 
404 has an arm 46 extending to the left as 
shown in Fig. 39 and to which arm is pivoted 
a depending hook 47, it being obvious that when 
arm 4 f6 is lifted upwardly the hook 4f7 will 
be similarly elevated so that by the engagement 
of the lower hook portion with a projection 4f 8, 
a member 49 slidably mounted by pins 420 and 
42, will be raised, The member 49 carries a 

- pin 422 in engagement with an elongated slot 
423 formed in a depending portion of a hook arm 
424 which is pivoted at 425 to a slidably mounted 
member 426. 
notch 42 adapted to engage a projection 428 
of the lower part of a double arm 429. It will 
be observed, that when the member 4f 9 is raised 
upwardly by the hook 47 the pin 422 by engag 
ing the slot 42 will elevate the right end of the 
arm 424 to thereby effect an engagement be 
tween the notch 42 and projection 428 of the 
arm 429. The last mentioned relationship will 
be maintained by virtue of the fact that the en 
gagement of the holding member 409 with the 
block 408 will retain all the parts in their shifted 
positions shown in Fig. 39. 
The hook 42 is pivotally mounted by means 

of a stud 430 upon a plate 43 which has an elon 
gated slot at its extremity receiving a pin 432 
carried by the machine frame so as to suitably 
guide the plate 43 at its right end (Fig. 39). 
The plate 43 is shifted to the right under the 

action of a spring 433. The left end of the plate 
43 has a suitable guide slot received by a collar 
on the shaft 4 and also carries a roller 434 
adapted to engage a profile cam 435. 
The hook arm 424, as previously menticnied, is 

pivotally mounted at 425 to the plate 426. The 
latter is slidably mounted at its right end by 
means of a pin 36 secured to the left side ma 
chine frame engaging an elongated slot provided 
in the right extrernity. 435 of the plate 426. The 
left end of the plate 426 (Fig. 39) has a suitable 
guide slot so that it may be guided by the shaft 
f4 and carries a roller 438 coacting with the 
periphery of a profile cam 439. 

Prior to an operation of a shaft 4 and the 
cams carried thereby, the energization of the 
grand total magnet 390 will cause the parts just 
described to be positioned as shown in Fig. 39. 
With the energization of the magnet 390 the 
energization of subtraction magnet 39 is also 
effected. When the magnet 39 is energized, its 
armature 440 will be attracted and as it rocks 
about its pivot point 4, it will disengage an in 
tegral hook extension 442 from projection 443 
of an arm 44 so that a spring 445 will rock the 
arm 444 in a counterclockwise direction. The 
arm 444 has a ledge or shoulder 446 coacting, as 
best shown in Fig. 28 with the pin 228 which is 
carried by the upper end of the arm 220. The 
spring 445 is of such size that upon release of 
arm 444, the shoulder 446 engaging the pin 228 
will shift it to the left end (Fig. 40) of the Con 
centric slot 226 rocking the arm 220 in a coun 
terclockwise direction. Pin 228 is now to the left 
(Fig. 40) of the pivot 222. As the irregular 
shaped member 220 is rocked in a counterclock 
wise direction a projection 220a, will be engaged 
and latched by means of a latching hook 48 to 
thereby hold the member 220 in such position 
until subsequently unlatched. 
As the pin 228 is shifted to the left and ele 

vated by the inclination of slot 226 (since Spring 
234 is stronger than springs 445 and 22 together) 
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it will draw the member 220 upwardly and by the 
arrangement previously described elevate the 
plates 98 (Figs. 22 and 23) to thereby place the 
subtracting racks 9 into mesh with the ac 
'cumulator pinions 90. This is the position of the 
racks with respect to the accumulator pinions 
prior to an operation of the shaft 4. 
As the shaft 4 and the cam 435 and 439 are 

turned in a counterclockwise direction (Fig. 39), 
the engagement of the roller 434 with the can 
portion 447 of cam 435 will through the plate 43 
draw the hook 42 to the left (Fig. 39) and by its 
coaction with the projection 44 will rock the 
arm 45 clockwise. The horizontal arm of the 
double arm 45 by its engagement with a block 
448 of the link 267 will elevate the latter and by 
engagement of the lower end of the slot formed 
in the upper extremity of link 267 with a pin 268 
will rock the arm 225 so that it assumes a hori 
zontal position as shown in Fig. 40. This will 
have the effect of depressing the member 220 
so that the plates 98 will now be shifted down 
wardly a slight amount to bring the rack men 
bers 87 in such a position that neither rack 89 
nor 9 engages the accumulator pinions 9. 
The racks may now be shifted to the left (Fig. 22) 
free of the accumulator pinions, 
The extremity 46 of the member 404 is con 

nected to a double arm 449 by means of a link 
450 so that when the plate 404 is elevated the 
link 50 will rock the double arm member 449 in 
a counterclockwise direction to immediately 
bring an upward extension 45 of the arm 449 
beneath a projection 452 of the link 203. 

Referring to Fig. 26 it will be observed that 
even though the link 203 is permitted to be low 
ered at the initial operation of the machine, the 
engagement of the extension 45 with the pro 
jection 452 will hold the link 203 upwardly to 
thereby prevent the lowering of the holding 
pawls f 92 and the latter are thereby held up dur 
ing the cycle of machine operations involving 
grand total printing or subtotal printing. 

Reverting now to Fig. 39, it will be observed 
that the upper end of the arm 429 is provided 
with an elongated slot receiving a pin 453 in 
tegral with the extremity of the square cross bar 
84. The bar 84 is slidably guided by means 

of slots 455 in each of the side machine frames 
so that it may be shifted to the left as viewed in 
Figs. 22, 23 and 39 to thereby shift all of the rack 
bars 87 to the left, free of the accumulator 
wheels. This action is effected by means of the 
coaction of a cam portion 454 with the roller 438, 
the cam portion being adapted to first shift the 
plate 426 to the right and by means of the hook 
of arm 424 rock the arm 429 counterclockwise 
and thereby shift the cross bar 84 to the left. 
When all the rack bars 8 are in their shifted 
position the lower or subtracting racks 9 f (Fig. 
23) are elevated upwardly and this action is ef 
fected when the roller 434 coacts with the de 
scending portion 456, the latter permitting the 
plate 43 to be shifted to the right under the ac 
tion of the spring 433 so that it will permit the 
link 267 to be moved downwardly. Since the 
lower end of the slot has been engaging the pin 
268 as the link 26 drops from the position shown 
in Fig. 40 spring 234 rocks arm 225 from its hori 
Zontal position to its inclined position, this actfon 
elevating the member 220 and placing the lower 
or subtracting racks 9 into engagement with 
the accumulator pinions 90. Arm 225 is now in 
the inclined position shown in Fig. 39 with the 
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exception that pin 228 is now to the left of pivot 
222 and hook 48 engages projection 220a. 
The pin 453 (Fig. 39) previously mentioned en 

gages an upwardly bent extension 457 of a double 
arm member 458 which is pivoted and secured to 
a rock shaft 459. The rock shaft 459 extends 
across the machine and has secured thereto de 
pending arms 469 (Fig. 22) which carry a total 
stop bar 46. Therefore as the bar 84 is shift 
ed to the left the shaft 459 will be rocked coun 
terclockwise bringing the total stop bar 46 in 
the path of the transfer projections 270 of the 
series of accumulator pinions from which the 
total is to be derived. The arm 458 has an in 
tegral extension 462 which is adapted to be en 
gaged by a spring urged latch 463 to thereby hold 
the total stop bar 46 in its shifted position. 
After the subtracting racks are engaged with 

the accumulator pinions the roller 438 will engage 
a descending portion 464 of the cam 439 thereby 
permitting the plate 426 to be drawn to the left 
uhder the action of a spring 465. Therefore the 
bar 84 will be moved to the right (Fig. 22) per 
mitting the subtracting racks 9 to follow in the 
same direction and to positions depending upon 
the amount previously standing upon the related 
accumulator pinions 90. The subtracting racks 
9, it will be recalled, are shifted to the right 
under the action of springs f83 so that when a 
transfer projection 270 engages the total stopbar 
46 a further movement of the subtracting rack 
will be prevented and the associated member 77 
will thereby position the related block 3OT (Fig. 
33) so that it may control the differential posi 
tion of the related printing bar 300 and select 
the proper type. When the series of accumula 
tor wheels are at their zero position and main 
tained at such position the printing mechanism 
will be effective to thereby print the total in the 
same manner as explained in connection with 
item printing mechanism and the operation of 
such will, therefore, not be repeated. 

It is pointed out that the members TT are 
first shifted to the left and then restored to the 
right under control of the accumulator pinions 
90. If a wheel is at zero a transfer projection 
270 is in immediate engagement with the total 
stop bar 46 so that its member 77 cannot move 
to the right. When a member TT is shifted to 
the extreme left a block 77a (Figs. 20, 33) will 
engage with a notch - 300a to thereby hold the 
related type bar 300 in its lowest position, where 
in the "O' type will be in printing position and 
print a zero in orders, where the digit of the total 
is 'O'. 
After the total printing operation the outside 

cam edge of the can plate 294 (Fig. 39) secured 
to cam 42 will engage the extremity of a plate 
46 thereby shifting the same to the right. From 
Fig. 39, it will be observed that the arm 407 has 
pivoted thereto a link 468 which is connected by 
a pin 469 to the right end of the plate 467. The 
latter is provided with a notch 470 engaging a 
pin 47 of the hook 47. 
shifted to the right by can plate 294 the hook 
4f7 will be rocked to free it from the projection 
48 thereby releasing the plate 49 and permit 
ting the hook of arm 424 to drop to its lowermost 
position where the notch 427 is disengaged from 
the projection 423 of arm 429. The last men 
tioned condition is effective in order that the 
ascending portion 472 and descending portion 473 
of cam 439 are ineffective as the cam 439 is turned 
further in a counterclockwise direction. The 
portions 42 and 473 are effective only in sub 

10 

5 

20 

25 

30 

35 

40 

50 

55 

60 

When the plate 467 is 
65 

70 

5. 



18 
totaling operations which do not involve clearing. 

It will be recalled that as the bar 84 is re 
turned to the right the accumulator elements are 
turned to their zero positions. Referring to Fig. 

5 27, it will be apparent that as the cam plate 43 
engages the roller 233, the link 229 will be de 
pressed to thereby cause the arm 225 to be shifted 
from its inclined position to assume its horizontal 
position shown in Fig. 40. This Operation de 

10 presses the subtracting racks and frees them from 
the accumulator pinions so that the racks are 
now released for movement to their normal po 
sitions. 
When the link 229 is moved downwardly to 

15 cause arm 225 to be shifted towards a horizontal 
position, arm 220 is depressed sufficiently so that 
projection 220a is disengaged from the hook 48, 
since the latter is held up by a stationary pin 479 
(Fig. 40) secured to the machine frame. 
At this time arm 444 is shifted to the right so 

that spring 227 is now free to rock arm 220 clock 
wise (Fig. 39) bringing pin 228 to the right end 
of the slot 226. Roller 233 (Eig. 27) will now 
leave the cam 43 so that the parts are in the 

25 position shown in Fig. 39 and as arm 220 is low 
ered the adding racks finally reengage the ac 
cumulator pinions as shown in Fig. 22. 
At the termination of the cycle the link 292.a. 

(Fig. 39) will be shifted upwardly, as explained 
30 in connection with transfer operations, so that 

a pin 474 carried thereby will engage a foot of 
latch member 463 thereby releasing the arm 458 
so that it will be turned in a clockwise direction 
(Fig. 39) by means of a spring 475 to bring. the 
total stop 46 in normal or ineffective position. 
The arm 444 (Fig. 39) has also an integral 

and curved arm 476 carrying a roller 477 which 
is adapted to be engaged by the cam 42 to 
thereby shift the arm 444 in such position that 

40, its projection 443 will be engaged and relatched 
by the Subtraction hook 442. - 

Sub-total printing operations 
In order to effect a subtotal printing operation 

45 which permits the amount previously standing 
upon the accumulator elements to be reinserted 
a subtotal magnet 483 (Fig. 39) is energized si 
multaneously with the energization of the sub 
traction magnet 391. It is clear that when the 

50 armature 484 of the subtotal magnet is attracted 
and shifted to the left the pin 400, which is also 
carried by the armature rod and passes through 
a hole in plate 399 will rock the plate 399 in a 
clockwise direction (Fig. 39) to thereby elevate 

55 the plate 404. Since the hook 47 is carried by 

20 

the arm 46 of a plate 404, the hook arm 424 will 
be elevated in the same manner as described in 
connection with grand total printing operations. 
Since plate 404 is elevated the hook 42 will also 

60 be elevated in the same manner as was described 
in connection with grand total printing opera 
tions. 
The arm 46 of the plate 404 is also provided 

with a block similar to the block 408 on the arm 
65,407 so that when the arm 4 f6 is elevated the latch 

arm 409 will engage beneath the same to hold 
both hooks 424 and 44 in elevated position. 
It is to be noted, however, that since the arm 407 
is not rocked the pin 47 will be positioned above 

70.the notch 470 of the restoring member 467. 
Since the latter condition now obtains, it will 

be observed, that after the total has been printed 
and the accumulator elements are at their zero 
positions the ascending portion 472 of cam 439 

5.will now be effective to rock the slidably mounted 
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member 426 again shifting bar 84 to the left to 
pick up the subtracting racks 9 in their dif 
ferential positions to reinsert the amount pre 
viously standing on the accumulator pinions. 
When this operation has been effected, the link 

229 (Fig.27) will be drawn downwardly to shift 
the arm. 225 towards a horizontal position at 
which time the accumulator pinions are free of 
either the racks 89 or 9. As the roller 438 
engages the descending portion 43 of cam 439 
the bar 84 will be shifted to its normal position 
permitting the racks now free of the accumulator 
pinions to be shifted to their normal positions 
shown in Fig. 22. 
At the final operation of the machine, as pre 

viously stated, the roller 233 (Fig. 27) is disen 
gaged from the cam plate f43 permitting spring 
234 to be effective to place arm. 225 in the in 
clined position shown in Fig.27 so that the upper 
or adding racks 89 are again in engagement with 
the totalizer pinions 90. 
At the termination of the cycle of machine 

operation involving both sub and grand total 
printing the outside edge of the cam plate 294 
will engage the upper arm of a bell crank 480 
pivoted at 48. Below the pivot, the double arm 
is connected to a link 482 which is connected to 
the lower end of the latch arm 409. At the final 
operation of the machine the latch arm 409 is 
rocked counterclockwise (Fig. 39) thereby remov 
ing it from the block 408 of arm. 407 so that the 
member 404 and arm 407 in grand total printing 
operation may drop downwardly to their normal 
positions at which time the hook 4 f2 is now out 
of engagement with the arm 4 f5. In subtotal 
operations, the latch arm 409, is released from 
the block of member 404 to release, both hooks 
42 and 424 simultaneously. 
Means for disabling the transfer pawls during 

total printing operations 
It is desirable that the transfer arms 22 (Fig. 

22) be held upwardly out of engagement with 
the transfer projections 270 when the accumu 
lator pinions are being Zeroized or turned in a 
counterclockwise direction (Fig. 22). To this 
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end there is provided a rod 485 (Figs. 22, 23, and 
42) which overlies the series of transfer arms 273 
and when moved downwardly forces the arms 272 
upwardly during total printing operations. The 
mechanism for shifting the rod 485 downwardly 
is duplicated for both sides of the machines and 
Fig. 42 shows the mechanism provided at the left 
side of the machine. The arm 429 is provided 
with a pin 486 engaging an elongated slot in a 
link 48 which is pivoted to a vertical arm of a 
bell crank 488. The horizontal arms of the bell 
Cranks 488 provided at each side of the machine, 
carry the rod 485. When the arm 429 is rocked 
to the left (Fig. 42) by the linkage system just 
described, the bar 485 will be shifted downwardly 
and held in shifted position by means of a latch 
ing pawl 489. 
When bell crank 488 is rocked clockwise a 

Sufficient extent a block 488a, thereon will be 
free of the left end of the latching pawl 489 
which will be rocked by its spring 489a to pass 
in front of the block 488a and thereby latch bell 
crank 488 to hold rod 485 in downward position. 
The link 239 is provided with a pin 490 adapted 

to coact with the latch arm 489 and release the 
same after which the pin 486 of arm 429 engages 
the end of the slot in the link 487 restoring the 
bar 485 to an ineffective position being assisted 
in this restoring Operation by a spring 48a. 
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Wiring diagran-Listing operations 

An explanation of the machine for the fea 
tures previously described will now be given in 
connection with the wiring diagram disclosed in 
Figs. 48a and 48f. 
Current is supplied from power source P (Fig. 

48f) to the positive side 497 and negative side 
496 when a switch 6 (Figs. 1 and 48f) is shifted. 
By then turning a combined switch and rheostat 

0 a low voltage is first supplied to motor 20 and 
then increased as the switch T is further turned 
to thus bring the motor 20 to the desired speed. 
As a card is fed to the analyzing section by 

hand or automatically the card lever contacts 
127 (Fig. 48e) are opened which results in the 
deenergization of the relay R2 (Fig. 48f) by the 
following circuit. From the positive side 49 
through contacts 27 (now open), wire 498, 
through contacts 499 (Fig. 48b) through contacts 
sooby a wire 50, and thence by a wire 502 to 
the magnet of relay R2 and thence to the negative 
side 496. The opening of contacts 27 thereby 
deenergizes the magnet of relay R2 so that the 
armature will drop to effect a circuit from the positive side 4ST through the armature contacts 
503 (now closed) and thence by a wire 50 (Fig. 
48f) through closed contacts 505. A circuit then 
extends by a wire 506 (Fig. 48f) through contacts 
507 of switch D, (see also Fig. 45) contacts sola 
of switch M, contacts 508 of switch CA and thence 
by a wire 509 to the magnet winding 52 (Fig. 
48d) of the main clutch (Fig. 24). The circuit 
is then extended by a wire 5G to the negative side 
496. Energization of this clutch magnet effects 
the operation of the shaft 4. 
The circuit for causing the energization of the 

brush magnets 28 and 29 in order that the 
brushes 5 may engage the cards is as follows. 

4. A circuit extends from the positive side of the line 
497 through contacts 635 (Fig. 48c) which are 
controlled by a can on the shaft 4 of the ma 
chine and closed at the required time. The cir 
cuit then extends by a wire 5 i (Fig. 48c) through 
contacts 512 now closed and to each of the mag 
nets 28 and 29 which are connected together 
by a wire 53 to lead to the negative side 496. 

It will be recalled that when either magnet 90 
or 483 is energized for grand or sub-total taking 

50 operations respectively the plate 404 is elevated 
upwardly. As is best shown in Figs. 2 and 3 
plate 404 in its upward movement will open con 
tacts 52 to thereby prevent the energization of 
the brush control magnets f28 and 29 during 

55 8. total taking operation. 
The adding circuit which effects the accumul 

lation of amounts represented by the card perfo 
rations will now be traced with particular refer 
ence for a single column only as the operation is 

60 identical for all columns. It will be assumed 
that the control for each card column is effected 
by suitable plug connections from the related 
brush reading socket 492 to the Selected accumu 
lator magnet socket 54 of the related accumu 

as lator magnet 65 of the series. The circuit for 
the units column extends from the positive side 
497 (Fig. 48e) through one of the brushes 5 to 
contact the segment 8 of the second controlling 
or units representing column through the card 

70 perforations of the second column. This effects 

5 

the energization of a magnet of a relay 55 as such 
relay magnet is connected to the negative line side 
496. The energization of the relay magnet. 55 
will close contacts 56 extending a circuit from 

75 the positive side 497 and by a wire 57 to the 

#2 brush reading socket 492. By the plug con 
nection 58 made between said socket 492 and 
a selected socket 54 a circuit is extended from 
the accumulator magnet socket 54 through a 
wire 59 (Fig. 48d) to the accumulator magnet 
herein selected as accumulator magnet f65u com 
prising the units order and thence to the negative 
line side 496. It will be apparent that for each 
perforation analyzed an impulse will be trans 
mitted to the accumulator magnet f65u. 
The transfer circuit whereby a transfer is ef 

fected from the first order to the second order 
Will now be described in detail. 

It will be recalled that as a transfer projec 
tion 270 of the first order, for example, passes 
through zero, contacts 278 and 280 are closed 
when the bar 288 is subsequently shifted (Fig. 
22). A circuit will, therefore, be extended from 
the plus side 49 by a wire 520 (Fig. 48c) to the 
transfer plate 279 (see Fig. 22), thence the cir 
cuit extends through the transfer contacts 
marked 2782, 280 in Fig. 48a through the split 
transfer contacts 2822 and since it is assumed 
that the transfer is described for the accumulator 
magnet list of the tens denominational order 
the circuit will be extended by a wire 52 to the 
accumulator magnet 165T of the tens denomina 
tional order. In the same manner each set of 
transfer contacts 28, 280 are closed to effect the 
transfer provided that the associated split trans 
fer contacts 282 are closed. Opening of such 
contacts will prevent a transfer to the higher 
order by the passing of the lower order wheel 
through the zero position. While there are 
transfer contacts 278H and 280E for the highest 
order they are only used for a special purpose in 
connection with division operations to be de 
Scribed later. 

It will be recalled that the bar 288 is shifted 
to the right (Fig. 22) under control of a magnet 
522 to thereby permit the closure of such contacts. 
28 and 280 that have been selected to effect a 
transfer. The circuit for this magnet is as 
follows. From the positive line side 497 through 
listing shaft cam controlled contacts 629L (Fig. 
48c) closed at transfer time, wire 523, relay con 
tacts 524 not involved in the present invention 
and now closed, wire 525, contacts 626 now closed, 
and thence to the transfer controlling magnet 
522 by wire 527 to the negative line ie 496. 
From Fig. 5 it will be seen that contacts 526 are 

normally closed but as shown in Fig. 4 when the 
plate 404 is elevated upwardly by the energization 
of either magnet 390 or 483 contacts 526 are 
opened thereby opening the transfer circuit just 
described. 
As previously intimated the machine is so ar 

ranged that either grand total or subtotal print 
ing operations may be effected under control of 
manually operated keys. In Fig. 43, numeral 528 
designates the grand total key and numeral 529 
designates the Subtotal key. The Subtotal key 
529 when depressed is adapted to shift an inter 
mediate contact blade to first close Contacts 530 
(Fig. 44) and after such contacts 530 are closed 
a pair of contacts 500 are opened. This is effected 
by causing the resilient right blade of contacts 500 
to follow the intermediate blade until contacts 
530 close. Further operation opens contacts 530. 
In a similar manner, the grand total key 528 is 
adapted to first close contacts 53. (Fig. 48b) and 
thereafter open contacts 499. As each of the 
contacts 499 and 500 are in the card lever circuit 
50, it will be obvious that opening of either of 
these contacts will cause the energization of the 
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main clutch magnet 52 in the same manner as 
previously explained. When the grand total key 
528 is depressed, a circuit will be extended from 
the positive side 497 through contacts 27 by the 
wire 498 (Fig. 48e) and through the grand total 
contacts 53 (Fig. 48b) to a wire 532. Wire 532 
is connected to one side of each of the pair of 
grand total magnets 390 (Fig. 48d), the other 
side of the grand total magnets being intercon 
nected by a wire 533 and the circuit thereafter 
extends through contacts 534 through magnet 535 
and through contacts 536 to a wire 537, and 
through contacts 644 controlled by a cam on the 
listing shaft f4. A circuit is completed from 
contact 644 (Fig. 48c) by a wire 538 which is 
connected to the negative line side 496. By the 
circuit just traced depression of the grand total 
key will effect the energization of the grand total 
magnets 390. It will be recalled that with the 
energization of the grand total magnets 390 the 
subtraction magnets 39 ? are also energized. This 
is effected by the energization of the relay magnet 
535 which closes contacts 539 one blade of the 
contacts being connected by a wire 540 to the plus 
line side 497. - 

- From the lower blade of contacts 539 a circuit 
is extended by a wire 54 through cam controlled 
Contacts 495 controlled by a cam carried by shaft 
4 and by a wire 542 to the pair of subtraction 

30 magnets 39. One side of each of the subtraction 
magnets 39 is connected by a wire 543 to the 
negative line side 496. 
When the subtotal key is depressed the contacts 

530 are adapted to energize the subtotal magnets 
483 and the subtraction magnets 39 simultane 
ously. This is effected by electrical connections 
now to be described. The wire 50 (Fig. 48b) is 
connected through normally closed contacts 499, 
wire 498, and through closed contacts 27 (Fig. 
48e) to the positive line side 497 and since con 
tacts 500 are only opened after the contacts 530, 
the circuit extends by means of a wire 544 (Fig. 
48d) to the subtotal magnets 483. The circuit. 
then extends by wire 545 through the contacts 534, 
magnet 535, contacts 536, and wire 537 to the 
negative line side in the same manner as previ 
ously traced in connection with grand total print 
ing operations. The subtraction magnets 39 by 
energization of magnet 535 are, therefore, also 
energized simultaneously with the subtotal mag 
nets 483. 
Contacts 534 are shown in Figs. 2 and 3 and 

contacts 536 are shown in Figs. 4 and 5. These 
contacts as shown in Fig. 48d are normally closed 
but upon the energization of the brush release 
magnets 28 and 29 the sets of contacts 534 and 
536 will open preventing the improper energiza 
tion of any of the magnets 483, 390 or 39 by 
depression of the grand or sub-total key 528 dur 

00 ing a card controlled operation and before a card 
has caused the opening of the card lever contacts 
127 (Fig. 16). 

Subtracting operations 
There is also included in the machine a control 

for subtracting items when the field representing 
a value by perforations is characterized to repre 
sent a negative or subtractive item. 
This characterization comprises a perforation 

70 placed in advance of the numeral representing 
perforations and which may be analyzed after the 
reading brushes 5 are lowered or at the time 
the brushes are lowered and in any event before 
the numeral representing perforations are ana 

75 lyzed. 

This perforation 49 f (Fig. 49) may be in any 
card column and the brush reading socket 492 
(Fig. 48b) representing such column is plugged 
to one of the subtraction sockets 493 (Fig. 48b). 
Each socket is wired by a wire 494 (Fig. 48d) to 5 
one side of the subtraction magnets 39 through 
contacts 495 closed by a cam on shaft 4. The 
other sides of the subtraction magnets are con 
nected to the negative line side 496 by the wire 
543. The card brushes are connected to the plus 10 
side 497 to complete the circuit. 
As stated in connection with total taking opera 

tions the energization of the subtraction magnet 
causes the lower subtracting racks 9 to engage 
the accumulator pinions 90 so that the latter are 15 
actuated in a direction reverse than to that ef 
fected in adding operations. Hence Subtracting 
operations are effected by the direct process and 
since the transfer arms 2.3 may be operated in 
either direction of the accumulator pinions the 20 
necessary "borrowing" is effected in a manner 
well known in the art. 
The subtracting racks 9 engage the accumu 

lator pinions during the time the racks are being 
moved differentially and after the necessary 25 
transfers have been effected the subtracting racks 
f 9 are disengaged from the accumulator pinions 
and returned to normal since at this time the 
link 229 (Fig. 39) is depressed thus depressing 
member 220 (Fig. 43) so that the subtracting 30 
racks may be free of the accumulator pinions 
after which the adding racks may subsequently 
engage the accumulator pinions. The latter op 
erations have been described in considerable de 
tail in the explanation rendered in connection 35 
with total taking operations. 

Cross, calculation device-electrical features 
The machine also includes an arrangement 

whereby successive fields of the same record card 40 
may be tabulated and these items may be either 
added or subtracted depending upon the nature 
of the value represented by the field analyzed. 
This arrangement is particularly valuable in cal 
culating successive amounts which may comprise, 45 
for example, wages, extra compensation and the 
like, the necessary deductions being made from 
Such additive amounts for insurance, taxes, ad 
vanced compensation, etc. This arrangement is 
generally known as a cross calculation device and 50 
in the present machine comprises a self contained 
unit 585 (Fig. 1) which is incorporated in such 
tabulating machines where this unit would be 
especially desired. 

In the present construction, it is possible to 55 
accumulate entries designated by eight fields of 
the same tabulating record and values repre 
sented by any of the fields may be additively 
entered. The items may be subtractively en 
tered in the accumulator under control of all 60 
fields except the first depending, upon the selec 
tive plug connections made in the plugboard. 
The plugboard provided for the cross calcula 

tion device as best shown in Figs. 47 and 48b Con 
prises nine horizontal rows of plug sockets, the 65 
first eight horizontal rows 586 (from the top) of 
eight sockets each (from right to left) being 
adapted to be plugged to eight fields of a record. 
card. Of the vertical column of seven plug sock 
ets designated 58 each is employed to charac- 70 
terize the entry of the controlling card Columns 
plugged to the related horizontal row 586, as a 
subtractive entry. The extreme left hand verti 
cal row of plug sockets 588 is employed to limit 
the number of successive additions or subtrac-15 
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tions to the number of fields represented on the 
card which controls the cross calculation device. 
As an explanation of the latter, it will be re 

called that since there are eight horizontal rows 
of plug sockets 586 corresponding to the number 
of card fields which may be cross calculated, it 
will be obvious in some cases that fewer con 
trolling fields will be employed. For example, if 
only six calculating operations are necessary the 
machine will by the device to be described be 
limited in operation to only six cycles. . . 
As an illustration of the utility of this device, 

it will be supposed that it is desired to calculate 
by machine operations from six controlling fields 
of a single card, and two of such fields (the fourth 
and sixth) may represent albtractive entry. A 
record card illustrative of the above example is 
shown in Fig. 49 and the necessary plug Connec 
tions for the machine are shown in Fig. 47. To 
set the machine for cross calculation, it is neces 
sary that the switch disk of the switch CA (see 
Fig. 45) be turned in a clockwise direction which 
is performed by shifting the cross addition lever 
CA (Fig. 47) from the "out" position to the "in' 
position. The first adding field is represented by 
columns 3 to 7 inclusive, and plug sockets 492 
related to such columns are plug connected (as 
shown in Fig. 47) to the five plug sockets (from 
the right) of the upper horizontal row of sockets 
586. The second field comprising columns 8 to 

f are plug connected to the related sockets 586 
of the second horizontal row from the top. The 
plug sockets relating to the third adding field, or 
columns 3 to , are connected by Suitable plug 
connections to the third row of the plug sockets 
586. In the same manner the remaining three 
fields are connected to the related sockets of the 
fourth fifth srd sixth horizontal row of sockets 
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586. Since the fourth and sixth fields are adapted 
to designate subtractive entries the Subtraction 
plug 587 of the related row, that is, the fourth 
and sixth row from the top are each connected 
by plug wires 669 to the subtracting plug sockets 
493. 
The row of plugs 588 are connected by a jumper 

695 as shown in Fig. 47 with the sixth plug socket 
from the top connected to the eighth socket of 
the row 588. This connection will limit the num 
ber of machine operations to six cycles commen 
Surate with the number of controlling fields. A 
row of sockets 589 is connected by Suitable plug 
connections to the accumulator magnet sockets 
54 so that successive additions or subtractions 
may be entered in the selected accumulator ele 
ments represented by the plug sockets employed. 
The principle of operation for effecting cross 

addition and subtraction is best understood from 
the wiring diagram comprising Figs. 48a to 48f. 
For the accumulation or subtraction of the 
amounts, there is provided eight rows of contacts 
590, each row being of circular formation. ASSO 
ciated with each circular row of contacts is a 
contact finger 59. The eight contact fingers 
59 have, as will be later explained, suitable wire 
connections to eight contact rings 592 against 
which bear the eight blades 593. The contact 
blades 593 are connected by wire connections 594 
(only one being shown for clearness) to the row 
of sockets 589 (Fig. 48b) which it will be remem 
bered are plug connected to selected accumulator 
magnets. 
The contact fingers 59 are carried by a shaft 

595 (Fig. 48d). Normally fingers 59 contact 
With the first horizontal row of contacts 590 SO 
that upon a subsequent step of movement of shaft 
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595 the contact fingers 59 will now contact the 
second horizontal row of contact points 590 and 
so on. By means of connecting wires 596 the 
uppermost horizontal row of contact points 590 
is connected to the uppermost row of plug Sock 
ets 586 (Fig. 48b) and corresponding connections 
are provided between each row of contact points 
590 and the related row of plug Sockets 586. 
From the above, and recalling the plug con 

nections shown in Fig. 47, it will be obvious that 
when the first field is analyzed electrical impulses 
will be transmitted to the uppermost row of sock 
ets 586 thence through the wire connections 596 
to the first horizontal row of contacts 590. Since 
at this time the contact fingers 59 contact such 
points 590 the impulse (for one order) will be 
transmitted to the contact blade 593, and thence 
by a wire connection 594, the impulse will be 
transmitted to a socket in the row of sockets 589 
and, thence for all orders, by the plug connec 
tions shown in Fig. 47 to the accumulator mag 
nets related to the plug sockets 54 employed. 
After the first analyzing operation, the card is 
again analyzed at which time impulses will be 
transmitted to the Second (from the top) hori 
Zontal row of plug Sockets 586 thence by the sec 
ond horizontal row of contact points 590 and by 
the fingers 59 f and wire connections 594 to the 
Same accumulator magnets. The third addition 
is performed in precisely the same manner. How 
ever, when the fourth or subtractive field is to 
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be analyzed the following electrical connections 
are made. Each of the seven subtraction plug 
sockets 587 is connected by a wire connection 597 
(Fig. 48b) to the related one of a row of seven 
contact points 598 (Fig. 48d) and the contact 
finger 599 associated with such row is a half step 
ahead of the other contact fingers 59 so that 
as the shaft 595 is given an initial step of move 
ment for a control from the second field the 
finger 599 will contact one of the points 598 
prior to the time that the contact fingers 59 f 
will engage the contact points 590 of the row to 
be Subsequently employed. The reason for such 
construction is that it is necessary to energize 
the subtraction magnet 39 prior to the analyzing 
operation, since in effecting cross calculation 
no special characterization is employed as is nec 
essary when performing controlling operations 
from Successive records. 
By the above arrangement the following elec 

trical connection will be made. From the posi 
tive side 497 by means of a wire 600 (Fig. 48e) 
thence through a connecting contact 983 of a 
switch D, a wire 66 through connecting wire 
835 of Switch M thence by a wire S62 to a con 
necting contact 663 of the switch CA and since 
the latter has previously been shifted the con 
nection will be extended to a wire 664 and thence 
through closed contacts of a switch 665 (Fig. 48d.) 
and by a wire 666 to the contact blade 666a as 
sociated with collector ring 667 and thence to 
the contact finger 599. As the finger 599 engages 
the fourth contact point 5984 of the fifth hori 
zontal row from the top the circuit will be ex 
tended by wire 597 (Fig. 48d) (similar to the con 
nection shown for a particular point 598) to the 
fourth plug socket of the row 587 and thence by 
a plug connection 669 (Fig. 47) to one of the sub 
traction sockets 493. It will be recalled that 
the circuit extends from all of such sockets to the 
subtraction magnet 39. 
When it is desired to croSS Calculate entries on 

a single record such record may be fed manually 
or by the automatic card feeding device and in 
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either instance the pairs of feeding rollers 43-45 
and 39-40 (Fig. 6) will feed the record card to 
the analyzing brushes f 5 since the card feed 
ing clutch is normally engaged. 

5. Referring to Fig. 15, it will be noted that there 
... is provided a supplementary card lever 670 which 

is similar in construction and operation to the 
previously mentioned card lever 26 so that as 
the card which is to be cross calculated is fed, 
the card lever 60 will be raised to open up Con 
tacts 67. As previously stated the circuit 509 
(Fig. 48d) to the main clutch magnet 52 is closed 
through connecting contact 508 of switch CA 
but shifting of switch CA (Fig. 48b) opens such 
circuit through contacts 508 so as to prevent op 

10 

15 
eration of the listing shaft 14f during cross cal 
culation. -- 
To stop the card when it is in the analyzing Sec 

tion the opening of the contact points 6 will 
20 deenergize the relay magnet R-5 by opening the 

following described circuit. From the positive 
side 497 (Fig. 48e) through card contacts 6, 
by a wire 672 to the relay magnet R-5 and . 
thence to the negative side 496. Deenergization 
of R-5 effects the closure of contacts 69 and 
contacts 68. A circuit will then be extended 
from the positive side 497, wire 600 (Fig. 48e) 
connecting contacts 983 (see also Fig. 45) of 
switch D, wire 66 ?, connecting contacts 835 of 

30 switch M, wire 662, the connecting contacts 663 
of switch CA now shifted and thence by a wire 
673 to a wire 674 and through contacts 675 which 
are in series connection with the closed contacts 
68 and 69. From the contact 69 a wire con 
nection 66 extends to the wire 564 which it will 
be observed from Fig. 48d connects to the card 
feed clutch magnet 565 thereby energizing the 
same and as will be later explained preventing 
further operation of the feeding rollers. The 
card will then stop between and is held by the 
feeding rollers 32-33 and 39-40 (Fig. 6). - 
The closure of contacts 618 (Fig. 48f) will, 

through a wire 677, closed contacts 678, and a 
wire 679 (Fig. 48d), cause the energization of a 
multiplying clutch magnet 680 which is connected 
to the negative side 496 by a wire 68. 
magnet is adapted to control a clutch 682 (Figs. 
4 and 4a) for a repeatedly operated multiplying 
shaft 700. The magnetic clutch 682 is similar 

50 to the main clutch shown in Figs. 24 and 25, that 
is, it requires an energization of the magnet to 
effect an operation of the shaft 100. 
When card lever contacts 67 f open by the pas 

sage of a card a circuit to a magnet 60 (Fig. 
55 48d) will be opened by opening the following cir 

cuit. From the positive side 497 through contacts 
67 opened by the card to be analyzed, a wire 
683, magnet 60, wire 684 to the negative side 
496. When the magnet 60 is deenergized a bar 

60 will permit a pawl 685 to engage a ratchet wheel 
686 secured to the shaft 595 and also permit a 
holding pawl 687 to engage the ratchet wheel 
686. This condition will be maintained as long as 
the card is beneath the card lever 670. 
To successively step the shaft 595 the pawl 685 

is reciprocated for each operation of the multiply 
ing shaft which corresponds to each analyzation 
of a field of the record card and the Qperation of 
the pawl 685 is under control of a magnet 604. 

70 The electrical circuit for causing energization of 
this magnet is as follows: from the negative side 
496 (Fig. 48d), wire 684, through magnet 604, by 
a wire 688, connecting contacts 689 of switch CA 
now shifted (see also Fig. 45), wire 690, through 

75 contacts 69 (Fig. 48e) to the positive side 497. 
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The contacts 69 are closed at the end of each 
analyzing operation by means of a cam 692 
secured to the multiplying shiaft 700 so that for 
each operation of the shaft 700 the contacts 69f 
close at the end of the cycle to transmit an elec 
trical impulse to the magnet-604. 

It will be observed that after the third analyza 
tion, in the example assumed, the shaft 595 will 
be given a subsequent step of movement so that 
the subtracting contact finger 599 (Fig. 48d) will 
now contact the fourth horizontal contact point 
598 of the first circular row thereby setting the 
machine for a subtraction operation just before 
the contact fingers 59 contact with the fourth 
horizontal row of contact points 590 which is 
effected just before the analyzing brushes are 
drawn-over the card to be analyzed. From Fig. 

O 
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48d, it will be observed that when the magnet 60 f : 
is deemergized in the manner explained the arma 
ture 693 thereof will close the switch points of the 
switch 665 (previously mentioned) thereby com 
pleting at this point the circuit to the subtraction 
magnet 39t. 

Total printing-after operation of shaft 700 
To limit the number of machine operations to 

the number of controlling record fields the follow 
ing electrical control devices are preferaby em 
ployed. The circuit connection is effected from 
the positive side 497 and thence by means of a wire 
694 (Fig. 48e) to the lowermost plug socket of the 
vertical row 588 (Fig. 48b). Since it is assumed 
that only six controlling fields are employed the 
jumper connection 695 is made so that after an 
alyzing of the sixth field, a contact finger 696 

AA (Fig. 48d.) will contact the contact point g is 
which is the contact point in the sixth horizontal 
row associated with the finger 696. Therefore 
from this contact a connection will be effected to 
the sixth counter plug socket of the row 588. An 
example of the last named Connections is shown 
in the wiring diagram in connection with the con 
tact point 69 of the second horizontal row by a 
wire connection 698 which leads to the uppermost 
plug socket of the row 588. It is obvious that by a 
similar connection the circuit will then be ex 
tended from the contact point 697s to the collector 
ring 699 by the contact blade 70 to a wire 702 to 
contact points 703 (Fig. 48c) which are controlled 
by a cam on the multiplying shaft 700. After the 
last accumulating operation has been effected and 
substantially at the termination of the last cycle 
contacts 703 close thereby extending a circuit by 
the wire 704 (Fig. 48f) to the magnet of a relay 
R-0 which leads to the negative side of the line 
496. Energization of the magnet of R-O closes 
contacts 705 thereby extending a circuit by a wire 
706 from the positive side 497 through the con 
tacts 705 and by a wire 70 which is connected to 
the wire 574 (Fig. 48b) which it will be observed 
terminates at the terminal 606 to automatically 
select the subtotal controlling magnets 483 for 
operation or the grand total controlling magnets 
390 for operation dependent upon the position of 
the Switch blade 54. 
At the same time the card feed clutch magnet 

565 is deemergized to start the operation of the 
pairs of feeding rollers 43-44 (Fig. 6) and 39-40, 
32-33 so that the last two pairs feed the card out 
of the analyzing mechanism. 
At the last operation the circuit to the clutch 

magnet 680 which controls operations of shaft 
700 is opened to discontinue further operation of 
the multiplying shaft 700. To accomplish these 
functions from the Wire 702 a wire connection 708 
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(Fig. 48c) leads to a magnet of a relay R-4 
thereby energizing the same to open contacts 675. 
Contacts 675 open prior to opening of contacts 
618, 69 which is caused by deemergization of 
R-5 when the card leaves card contacts 6 
thereby opening the circuits 676 and 67 to de 
energize the clutch feed magnet 565 and multi 
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plying clutch magnet 680. Contacts 68 control 
magnet 680 and contacts 6 9 control magnet 565. 
The multiplying clutch is, however, enabled until 
the end of the last cycle by means to be later 
described. 
Summarizing, the card to be cross calculated is 

fed to the analyzing section and feeding of such 
card causes the multiplying clutch magnet 680 
to be energized to cause repeated operations of 
shaft 700. When a card is in analyzing position 
opening of card contacts 67 causes card feed to 
stop by deenergization of relay magnet R-5. For 
each analyzing operation the multiplying shaft 
TOO causes contacts 69 to close thus stepping 
shaft 595. 
When the last analyzing Operation is completed 

relay magnet R-4 is energized which causes card 
feed to be resumed. At the last operation relay 
magnet R-O is energized permitting either the 
sub or grand total magnet to be energized with the 
subtraction magnets. The multiplying clutch 
magnet 680 is also deemergized to stop operation 
of shaft 700 at the last analyzing operation. 

It is necessary, of course, that the listing shaft 
be operated during the total taking operation 
after a cross calculation operation and the cir 
cutt to the main clutch magnet 52 is automati 
cally closed by the following circuit. When the 
relay magnet R-0 (Fig. 48f) is energized, con 
tacts 709 will close thereby extending the circuit 
from the positive side through closed contact 709 
to a wire 70 (Fig. 48c) thence through closed 
contacts 645, 652 to a wire which is electri 
cally connected to the wire 509 which it will be 
recalled extends to the main clutch magnet 52 
thereby energizing the latter to start an Opera 
tion of shaft f4. As the total printing Opera 
tions are precisely the same as previously ex 
plained the description will not be repeated. P 
As shown in Figs. 2 and 3 the contacts 652 are 

normally closed and in Figs. 4 and 5 the contacts 
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645 are normally closed. The two sets of con 
tacts are opened only when the pair of magnets 
39 is energized. 
In cross calculation operations the shaft 4 is 

idle and therefore, the printing mechanism will 
not be operative to effect printing of the values 
represented by card fields and which are employed 
in a cross calculating operation. As just described 
after the last calculating operation, printing of 
the total only will be automatically effected since 
shaft 4 is operable during this operation. The 
record sheet will, therefore, be printed only with 
the result secured after cross calculating the 
fields of a tabulating card. 

Wiring diagram group control total taking 
mechanism 

Provision is also made for automatically taking 
a subtotal or grand total when a certain mecha 
nism detects the fact that one of the cards fed 
to the analyzing mechanism is imperforate in the 
field from which normal accumulating operations 
are controlled. To provide for this automatic ar 
rangement a control device comprising a switch 
lever 546 and a supplemental switch 547 (Fig. 43) 
are provided. 
To effect automatic total taking operations, 

23 
the switch 546 is shifted to its uppermost or "in' 
position (Fig. 43). The switch lever 547 is shifted 
to its uppermost or 'in' position to automatically 
effect a Subtotal printing operation and to its 
lowermost or 'out' position to effect a grand 
total printing operation. 
To effect automatic total printing operations 

under control of a field comprising adjacent card 
Columns, there is provided a series of switch 
levers 549 each of which is normally in an inter 
mediate position, as shown in Figs. 44 and 45. By 
suitably adjusting the outer end of one of such 
levers upwardly for the first column of the con 
trolling field, for example, and the lever 549 as 
Sociated with the last controlling column down 
wardly, the desired control may be effected. 
Automatic total printing operations are as 

previously suggested, taken when the normal con 
trolling card columns do not contain perforations. 
Such cards may be either blank cards fed to the 
analyzing mechanism or cards containing other 
perforated fields and the field from which the 
normal accumulation is effected being unper 
forated so that, as will be subsequently explained, 
total punching operations may be effected in the 
blank field. 
To provide for the above, a series of group con 

trol contacts 550 is provided. When an actuator 
87 of a particular order is at its normal position, 

a plunger 55 (see Fig. 22) is adapted to retain 
the related contacts 550 closed. When an actua 
tor is moved as shown in Fig.23 the resiliency of 
the left contact blade permits contacts 550 to 
Open. Under such conditions a total printing 
Operation will not be effected. 
As best shown in the wiring diagram (Fig. 48a) 

contacts 550 are electrically connected in series 
So that an electrical circuit may be effected 
through a group of contacts 550 if none of the con 
tacts is open. From the wiring diagram, it will 
be apparent that if a switch element 552 for the 
lowest order is shifted to the left, the left blade 
of the first order of contacts 550, for example, 
will be connected to a bus bar 633 and if any of 
the switch elements related to successive orders 
and designated by 553 are shifted to the right, 
they will connect the right contact blade of the 
last in the group with a bus bar 632. Hence, 
by such a connection, a circuit may be effected 
from the bus bar 633 to the lowest order switch 552 
thence through the series of contacts 550 and by 
one of the shifted switch elements 553 to the 
bus bar 632. 
Such is the manner in which the contacts 550 

are selectively electrically connected to the bus 
bars 632 and 633 but the actual mechanical and 
electrical devices for providing such selective in 
terconnections are preferably of the form shown 
in Figs. 44-46. In such case the metallic switch 
levers 549 normally engage both the spring blades 
552 and 553. The right and left contact blades of 
a pair of contacts 550 (Fig. 44) are connected 
to the spring blades 552 and 553 respectively, so 
that when a switch lever 549 is turned counter 
clockwise an electrical connection will be effected 
between the left contact blade of contacts 550 
with the lower bar 633. The latter is effected be 
cause in such adjusted position of the Switch 
lever 549 a contact will be provided between the 
spring blade 552 and the bar 633 through the 
metallic switch lever 549 which contacts both 
blade 552 and bar 633. The other blade 553 is 
not in contact with the lever 549 at this time. 
When the Switch member is rocked clockwise 

the contact between the Spring blade 553 and, 
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therefore right blade of contacts 550 will be made 
to the upperbar 632. 
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If it is desired, for example, to control by col 
umns to O inclusive the switch lever 549 for 
the first column f will be shifted in a counter 
clockwise direction thereby effecting a connec 
tion from the bar 633 through switch lever 59, 
spring blade 552 to the left blade of contacts 550. 
The circuit then extends through the series of 
switch contacts 550 and for the tenth column the 
switch blade 549 is rocked clockwise thereby the 
right contact blade of the contacts 550 of the 
tenth column will be connected by the associated 
contact blade 553, switch element 549 to the bus 
bar 632. As an unpunched card passes a reading 
brush the actuators corresponding to the imper 
forate columns will remain in their starting posi 
tion and an electrical impulse will be passed 
through the group control contacts to start a 
total printing operation. 
When the group control switch 546 is shifted to 

the “in” position (Fig. 43) a single throw double 
pole switch is shifted, the switch blades compris 
ing blades 555 and 556 (see Fig. 48b). When 
blade 555 is shifted to the right a connection will 
be effected from the positive side through the 
switch blade 555, a wire 557 (Fig. 48c) through 

... the contacts 558 which are closed by a cam on 
the shaft 4 to close when the index points in the 
first horizontal row of the controlling Columns 
are analyzed to thereby close the circuit at this 
point. If no perforations are located, the circuit 
extends from the contacts 558 now closed by the 
cam on shaft 4 by a wire 559 to the switch bar 
633 and thence through the series of closed con 
tacts 550 to the switch bar 632 and thence by a 
wire 560 (Fig. 48f) to the magnet of a relay R-9 
and thence to the negative line side 496. When 
the magnet of relay R-9 is energized, it will rock 
a lever secured to a rockshaft 56 to thereby close 
other circuits now to be explained. 
One of the circuits extends from the positive 

side 497 by wire 557 (Fig. 48f) through a wire 562 
and thence through contact blades closed by an 
intermediate switch disk 563 and thence by a 
wire 564 to the card feed clutch magnet 565 
which is connected to the negative side of the 
ne. 
The card feed clutch magnet 565 of clutch 

566 (Figs. 4 and 56) when energized effects a 
disconnection between the constantly turning 
gear 28 (Iig. 5) and the shaft 29. The shaft 29, 
it will be recalled, is adapted to turn by the gears 
35, 36, 37, 4, and 42 disclosed in Fig. 2 the sets 
of feeding rollers 32-33, 39-40 and 44-45 (see 
Fig. 6). When shaft 29 is stopped the card is 
stopped at the analyzing position held by and be 
tween the Sets of feeding rollers 32, 33 and 39, 40. 
The clutch 566 is similar to the main clutch: 

with the exception that it is normally enabled 
and its energization disables the coupling. The 
details are best shown in Fig. 56. 
The gear 28 which is loose on shaft 29 has at 

tached thereto one clutch element 578a the other 
clutch element 579a being an integral part of a 
drum 583a, which has a spline connection 580a to 
shaft 29. By means of a spring 58 a which bears 
against the drum 583a and also against a disk 
582a which is attached to shaft 29, clutch ele 
ments 58a-59a are normally engaged. 
The drum also carries the magnet coil 565 and 

electrical connections to control the energization 
of the coll are provided for as usual, by means of 
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collector rings 584a carried by the drum and 
brushes bearing against said rings. 
When magnet coil 565 is energized the drum 

583a, being of a magnetic substance will be mag 
inetized and will be attracted to the disk 582d also 
of magnetic material. This will cause a separa 
tion of the clutch elements 578a-579a and, . 
therefore, the stopping of the shaft 29 and the 
feeding rollers turned thereby. 
As the card which causes the total operation 

to be effected passes beneath card ever 25 it 
opens contacts 2 and as the card is kept at 
rest the contacts stay open and thereby causes 
the clutch magnet 52 to be energized and the 
main clutch enabled or coupled during the total 
printing cycle. This action is precisely the same 
as with any card from which tabulating opera 
tions are effected. 
Another circuit extends from the negative side 

of the line through the switch blade 556 (Fig. 
48b) and a wire 567 to a magnet of a relay R-6 
(Fig. 48f) thereby energizing the same since the 
circuit now extends by the wire 568 through 
Switch blades and associated metallic elemenits of 
switch disk 569 and thence by a wire STO to a 
magnet of a relay R-8 thereby energizing the 
same since the circuit from the magnet of the 
relay R-8 is connected by a wire 57 to the posi 
tive side of the line. This circuit effects ener 
gization of relay magnets R-6 and R-8. 
The cam which controls contacts 558 is so pro 

portioned so as to cause magnet of relay R-9 to 
be energized during a portion of the total taking 
cycle. As the contacts 558 open relay magnet 
R-9 is deemergized but a circuit to continue ener 
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gization of the card feed clutch magnet 565 will 
be maintained by the following electrical connec 
tion. 
From wire 562 which leads from the positive 

line side, since switch blade 555 is closed, wire 
584, contacts 57 now closed because R - is de 
energized as there is a card beneath the card lever 
27, contacts 578 now closed because previous en 

ergization of relay magnet R-6 caused such con 
tacts to be held latched in closed position, wire 
583, contact elements 582, wire 58, metal disk 
580 rotatable by a total punch controlling shaft 
and contact blades of said disk, and thence by 
wire 579 and 564 to the card feed clutch magnet 
565. Thus magnet 565 is energized until the end 
of the cycle at which time relay magnet R T is 
energized. 
Magnet R-7 when energized at the end of a 

total taking cycle opens contacts 578 and closes 
contacts 505 to thus permit subsequent energiza 
tion of the main clutch magnet 52. When con 
tacts 578 are opened card feed resumes. Cam 
controlled contacts 629 (Fig. 48c) continue a 
circuit from the positive line side 497 by wire 200 
to one side of the relay magnet R-7, (Fig. 48f) 
the other side being connected to the negative 
Side of the line 496. 

Energization of the magnet of relay R-8 closes 
contacts 52 thereby extending a circuit from the 
positive side of the line through contacts 503 now 
closed since relay R-2 is not energized at this 
time because the card has stopped below card 
lever 25, thence by the wire 504 and a wire 573 
through the closed contacts 572 and the circuit 
then extends by a wire 574 to a terminal 606 (Fig. 
48b). Reference has previously been made to 
the switch 547 which is shifted to the 'in' post 
tion (Fig. 43) for selecting automatic sub-total 
printing operation and to the "out" position for 
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effecting automatically grand total printing 
operations. This is merely a single pole double 
throw switch, the single blade of... which is electri 
cally connected to the terminal 606. When the 

is switchblade 547 is shifted to the left the circuit 
from 606 is extended by a wire 576 to the wire 532 
which it will previously be recalled effects the 
energization of the grand total printing magnets 
390 and the subtraction magnets 39. When the 

lo switch 547 is in its "uppermost" or “in” position 
the blade 547 will be shifted to the right to con 
nect the terminal 606 to the wire 544. It will be 
recalled that when an electrical impulse passes 
through this wire the sub-total magnets 483 and 

I5 subtraction magnets 39 will be simultaneously 
energized to automatically control sub-total 
printing operations. 
When magnet R-6 is energized contacts 505 

(Fig. 48e) open so as to open the circuit to the 
20 main clutch magnet 52 but the clutch magnet 

circuit is retained, as described, until the end of 
the cycle. 
Summarizing therefore at the last point in the 

Operating cycle either the grand total magnets or 
25 sub-total magnets, depending upon position of 

Switch 547 (Fig. 43), are energized for the subse 
quent total printing operation and the card feed 
ing rollers are now driven to feed the Calculated 
card away from the analyzing brushes. 

30 Automatic total printing operations require a 
prior positioning of the switch 548 (Fig. 43) to 
the 'in' position otherwise the keys 528 or 529 
must be depressed. 

if so desired, a series of cards to be cross calcu 
35 lated may be successively fed and each card cross 

calculated in the manner previously explained. 
If the switch blade 547 is first shifted to the "sub 
total' position (Fig. 43), after the calculation 
from the first card a sub-total will be printed and 

40 the next total automatically taken after a con 
trol operation from a succeeding card will be a 
summation qf the results of the two cards an 
alyzed. Hence, in successively cross calculating 
a series of cards, a sub-total can be automatically 

45 derived after each cross calculating operation 
from a card. If the switch lever 54 is shifted to 
the "grand total" position (Fig. 43) before the 
calculation of the last card of a series is Con 
pleted, there will be automatically effected a 

50 grand total printing operation. 
It is stated that since the machine has an auto 

natic total taking mechanism when calculating 
from several factors of a card the group control 
device is not used nor is it necessary. In fact, if 
the machinie is set for group control the shaft CO 
cannot be employed for calculating operations. 

5 5 

This preventive device is described as follows: 
From the negative line side 496 (Fig. 48f) to one 
side of the magnet of relay R- by a wire f 20 

60 to the wire 557 which, as previously stated, is 
Connected to the positive line side 497 when the 
blade 555 is closed to effect automatic group con 
trol. Energization of relay magnet R- opens 
Contacts 578 which, as described, and shown in 

65 Fig. 48f are in series circuit with the multiplying 
clutch magnet 880. This prevents the use of the 
shaft 700 for calculation purposes when the ima 
chine is set for group control. 

Cross calculation-mechanical features 
The mechanical and electrical details of the 

cross calculation device are best shown in Figs. 
51, 52, 53, and 54. 
Mounted within the housing 585 of the cross 

75 calculation device is a series of rings 72 and two 

special rings 73 and 74 all of insulating mate 
rial. The series of rings 72 are related to the 
controlling fields of the record card; the ring 3 
is associated with the cycle limiting device and 
the ring 7 (4 is associated with the subtraction 
controlling device. N 
Each of said rings (as shown in Fig. 53 for One 

ring 2) has embedded therein the series of 
contact points, and in Fig. 53 the contact ring 
shown is associated with a card controlling field 
and carries the contact points 590. The rings 
72, 3, and 74 are mounted between end plates 
f5 and 76 and are secured together by bolts if 

So as to form a rigid unit. 
Mounted cr" rally with respect to the contact 

rings is the shaft 595 which is journalled at One 
end by a bracket 79 carried by the end plate 75. 
The other end of the shaft 595 is journalled by 
means of a bushing 720 carried by the plate 78. 
Secured to the shaft 595 are the series of eight 
collector rings 592 and the supplemental rings 
699 and 667 (Fig. 52). The series of contact 
blades 593 bear against the rings 592, and blades 
TO and 666a bear against the collector rings 869 
and 667, respectively. Contacting one at a time 
with a row of contact points 590 (for example) is 
an associated roller 72 (Fig. 55) carried by an 
arm 22 pivotally mounted upon the arm 59 
which is fastened to a split insulated tube 724 
and shaft 595 by means of a hub clamp 725. 
Each arm 722 is urged by a spring 726 so that the 
contact roller 2 is urged in contact with the 
contact points of the related series. The ar 
rangement shown in Fig. 53 and described for 
one order is duplicated for all orders and in this 
connection it is to be noted that by the split 
clamps 25 and tubes 24 the various contact 
arms 59, 696, and 599 are all movable With the 
shaft 595. 
To one end of the shaft 595 there is secured 

a ratchet wheel 686 and correlated with the 
ratchet wheel is the spring urged retrograde pre 
venting pawl 687 and the operating pawl 685. 
Underlying the extremity of the pawl 885 is a 
cross bar T27 which is a right angled integral part 
of a plate 28. 

Normally the bar 727 holds the pawl 68 out 
of engagement with the ratchet wheel 688 and 
when the plate 728 is lowered said pawl engages 
the teeth of the ratchet wheel 686. This action 
is effected by the deemergization of magnet 86 
which, when deemergized, permits a suitable ar 
mature Spring to shift an armature rod T 29 and 
by a pin connection 30 with one arm of a bell 
crank 3 rocks the same. The plate 728 is piv 
otally connected to the vertical arm of the bell 
crank so as to drop the plate 728 to permit the 
lowering of pawl 687 and also permit pawl 685 
to be lowered. Energization of the magnet 60 
also effects the closure of the contacts of the 
Switch contacts 665 (Fig. 51) by the action of a 
block of insulating material 73 a carried by the 
vertical arm of bell crank 73 upon one of the 
Spring blades comprising a contact blade of the 
switch 865. 
At the initial operation of the machine, the 

series of contact rollers 2 associated with the 
controlling card columns normally contacts the 
first horizontal row of contacts 590 and to suc 
cessively step the shaft 595 the magnet 604 (Figs. 
52 and 54) is energized as previously described 
nonentarily after each calculating operation. 
The armature rod 732 of magnet 604 is pivotally 
Connected to an arm T33 attached to a rock shaft 
34. This shaft is journalled in a block 35 and 
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a bracket member 736 both secured to the end 
plate 76. Attached to the rock shaft 734 is an 
upstanding arm 73 which at its extremity has 
an open notch so that it receives the extremity 
of an arm 738. The arm 738 is an integral part 
of the pawl 685 and is pivotally mounted by 
means of a pin 789 secured in the block T35 re 
celving an elongated slot forward in the pawl 
685. 
By means of a spring 740 the engaging end 

of pawl 685 is maintained upwardly out of CO 
operation with the ratchet wheel 686 even though 
the bar 2 is dropped as previously described 
so that upon an initial movement of the arm 3 
by energization of the magnet the pawl 685 will 
be rocked clockwise and further movement of 
the arm will cause the pawl 685 to be shifted 
to the left (Fig. 53) to turn the ratchet wheel 
686 and thereby the shaft 595. This action is 
precisely the same as described in connection 
with the accumulator rack operating pawis T. 
shown in Figs. 22 and 23 and, therefore, will not 
be described in further detail. It should be noted 
that each step of movement effected to shaft 595 
will be held by means of the spring urged pawl 
68. 
As the shaft 595 is stepped in a counterclock 

wise direction (Fig. 51) a return spring 74 will 
be tensioned. One end of the spring is connect 
ed by a screw 742 to a wheel 743 secured to the 
shaft 595. After the last calculating operation 
has been effected the magnet 60 is energized 
thereby elevating the pawl 687 to release the 
shaft 595 which is now restored under the action 
of spring 74 in a clockwise direction to a nor 
mal position defined by suitable stop devices. 

It is pointed out that the series of arms 696 
and 59 (Fig. 48d.) are in alignment but the arm 
599 related to the subtraction contact ring 74 
is a half step ahead of the other arms to provide 
for the prior energization of the subtraction mag 
net. 
Any suitable arrangement may be provided for 

effecting a connection between the contact arms 
and the collector rings and is preferably effected 
by having a wire connection 44 from each one 
of the hub clamps 25 passing through an elon 
gated slot 745 provided in the shaft 596. Such 
wire conections 744 are suitably connected to the 
related collector rings. 

Operations caused by shaft 700 
Reference has been made to the shaft 60 which 

causes certain operations to be performed in con 
nection with the cross calculation operations. 
This shaft 700 is herein designated as the mul 
tiplying shaft as it is involved in multiplying, 
division, and cross calculating operations each 
of which require successive revolutions of this 
shaft. 

Referring particularly to Fig. 2, it will be ob 
served that the gears 36 and 37 which are 
attached together are secured to a shaft 746 and 
this shaft is suitably journalked at its ends in 
the right and left machine side frames. At its 
right end (Figs. 4 and 4a) the shaft 4 has se 
cured thereto the fixed clutch element 47 of the 
multiplying clutch 682. The movable clutch ele 
ment 748 contains the magnet coll 680 of the 
clutch so that when energized clutch element 48 
is attracted towards the companion clutch ele 
ment 747. Clutch element 48 is loosely mounted 
upon the shaft 746. The clutch element 748 
carries a disk 750 having an aperture which, in 
the normal position of the disk 750, is received 

2,093,529 
by a lug extension 749 of a fixed plate. During 
the shifting of the clutch element 748 the disk 
750 will also be shifted along shaft T46 so that 
upon an initial turning of the disk 50 by clutch 
element 747 the lug 749 will engage a side face 
of the turned disk 750 thereby holding clutch 
element 48 shifted and establishing the clutch 
connection for a full revolution of the clutch 
element 747. This is merely a mechanical ar 
rangement for holding a clutch connection be 
tween relatively movable parts for a complete 
revolution. 

O 

The clutch element 748 has secured thereto a 
driving gear 5 in continuous mesh with a gear 
T52 rigidly secured to the multiplying shaft 700. 
It will be observed that if the clutch magnet is 
still energized when a complete revolution of 
shaft 746 has been effected the shaft 7 OO will be 
driven for another revolution. 
The various functions of the shaft 7 OO will 

now be described, and as far as possible, in se 
quence, so that the calculating operations of the 
machine for cross calculation will be more read 
ily understood. 
One of the functions of the shaft 700 is to suc 

cessively reciprocate the analyzing brush carriage . 
53 (Figs. 6, 11, 13, and 14). The carriage 753, as 

Will be obvious from Fig. 11, is provided at its ex 
tremities with pairs of feeding rollers 754 and as 
shown in Fig. 14 the rollers 754 at the right end of 
the carriage 53 are correlated with a pair of rails 
755 secured to one of the machine side frames 
(Fig. 14). The rollers for the other end of the 
carriage 753 are guided by similar rails. To pre 
vent any lateral shifting of the carriage. 53 the 
carriage is also provided at each end with supple 
ment rollers 756 (best shown in Figs. 13 and 14) 
which are at right angles to the rollers 754 and co 

rat with the side faces of the lower side rails 

block 5 which carries the brushes 5 and 
pivoted in the carriage 753 at 2 is the hood ele 
Vating member 9. During the reciprocation of 
the brush carriage, it is essential, of course, that 
the brushes 5 be continuously electrically con 
nected with the positive side of the line and this 
is effected by having a suitable wire connection 
75ld between the metal block 757 which carries 
the brushes is and a spring pressed contact ele 
ment 758 (Fig. 6). 
electrical contact with a contact plate 759 which 
is connected to the positive line side. 
To reciprocate the brush carriage 753, at each 

end there is provided a bracket member 760 (Fig. 
11) each of which clamps a laterally extending pin 
76 to the brush carriage 753. The pin 76 ex 
tends laterally so as to project through the side 
machine frames 8 and fS and the pins are re 
ceived by Collars 762 (see Figs, 2 and 4) carried 
by arms 763. 

For reciprocating the arms 763 and thereby car 
riage 753 each arm carries a roller 764 (Figs. 2 and 
4) coacting with a profile can 765 secured to shaft 
700. It will be obvious that as the cam 765 shown 
in Fig. 4 turns in a clockwise direction the brush 
carriage 753 will be first drawn towards the right 
(as viewed in Fig. 6) to analyze all the perfora 
tions of the card (which is now at rest) and then 
to the left to be restored to its normal position. 

Prior to the movement of the brush carriage to 
the right, or in the analyzing direction, the brush 
holding magnets f28 and 29 (Figs. 2 and 4) are 
energized as will be explained so that the hood 
f 9 (Fig. 6) will be rocked to permit the brushes 

5 to contact the card in precisely the manner 

The bar i. 6 of carriage 753 carries a metal : 

The latter is in continuous : 
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explained in connection with ordinary tabulating 
operations. As the brushes in their movement 
to the right (Fig. 6) encounter the perforations 
in the card the accumulator magnets will be 
energized by successive electrical impulses, in 
the manner previously explained, to effect ac 
cumulating or subtracting operations dependent 
upon whether the adding or subtracting racks are 
employed. s 

In order to hold the racks in their 
shifted position, it will be remembered that the 
engaging pawls 92 (Fig. 26) are lowered and 
such operation is also under control of the shaft 
700. The mechanism for performing this oper 
ation is shown in Fig. 26 for the left side of the 
machine. To shaft 700 is secured a profile can 
66 which, upon an initial Operation in a 

counterclockwise direction, permits a roller 6 
under the action of a spring 768 to drop of the 
high part 766a of the cam T66 thereby rocking 
a double arm 69 in a counterclockwise direc 
tion and through the link 206 (now shifted to the 
left) change the angular displacement of the 
members 202 and 203 to thereby through link 20 
drop the bar 94 and permit pawls 92 to engage 
the rack teeth 93. 

It is, of course, understood that at the end 
of the operation, the high part S6a of can 766 
will, through a reverse action, elevate pawls 92 
to permit the free restoration of those racks 
which have been employed for the accumulating 
or subtracting operation and without turning the 
accumulator pinions back frci, their turned po 
sitionis: w 

After the brushes have swept the card perfora 
tions of the card to be analyzed they are elevated 
by means of the hood 9 (Fig. 6) to permit the 
brush carriage to be restored without creating an 
interference between the perforations and the 
flexible wire brushes. This is effected in the 
manner as previously described, it being obvious 
that when the brush carriage is at its right posi 
tion (Fig. 6), the bar 24 will still be positioned 
over the extensions (22 but closer to the pivotal 
point 2 of the hood 9. The downward move 
ment of the bar 24 to elevate the brushes and 
relatch the hood f 9 is under control of cams 
(Figs. 3 and 5) which are each secured to the 
shaft 700. After the analyzing operation a pro 
jection of one of the cams 77 engages a related 
plate TT2 thereby shifting the same to rock, for 
example, the bell crank 47 shown in Fig. 3 in a 
clockwise direction, to depress the bar 24 (Fig. 
6) which causes the lifting of the brushes 5 out 
of contact with the card and the relatching of 
hood 9 in the manner previously described. 

After the accumulating Operations the neces 
sary transfers are made to effect addition of 
units to the required higher orders. This is 
performed in the manner previcusly explained, 
the only difference being as will be described 
that certain cams driven by shaft 00 control 
the contacts governing the transfer circuit. 
However, it should be noted that the shaft 700 has 
Suitable mechanical connections for restoring the 
tripped transfer levers and which is effected by 
means of the bar 288 (Fig. 22). 
The mechanism for shifting this bar is shown, 

for example, in Fig. 3 for the left side of the ma 
chine and in Fig. 5 for the right side of the ma 
chine. As shown in Fig. 5, it comprises a cam 
TT, the high portion of which engages a roller 
carried by one arm of a bell crank 78 thereby 
rocking the bell crank in a clockwise direction 
(Fig. 5) (after the transfers have been effected) 

successively - 

27 
thereby shifting a link 9 to the right and a bell 
crank 780 pivotally connected to link 9 in a 
counterclockwise direction. The horizontal arm 
of the bell crank 780 engages a pin 78 attached 
to the link 292 thereby elevating the same to 
restore the tripped transfer-levers in the manner 
previously explained. m 

Prior to the disengagement of the actuators 
from the accumulator pinions 90, it will be re 
membered that the plungers 235 (Fig. 30) are 
dropped downwardly so as to temporarily engage 
the side faces of the accumulator wheels 235. 
This operation is also effected under control of 
the shaft 700 and similar mechanism is provided 
for the right and left sides of the machine (FigS. 
2 and 4 respectively) and as shown in Fig. 4 for 
the right side of the machine comprises a bell 
crank 73 the horizontal arm of which is adapted 
to engage a laterally bent, portion 4 of the link 
239 so as to depress the link 239 when the bell 
crank is rocked clockwise (Fig. 4) to effect the 
engagement of plungers 238 and wheels 235. A 
clockwise rocking of the bell crank 3 is per 
formed by means of a caim 75 secured to the shaft 
700 and cooperating with a roller 6 secured to 
the vertical arm of the bell crank 3. 
During an operation involving accumulation of 

amounts, the lever 225 (Fig. 27) is rocked to as 
sume a horizontal position to thereby elevate the 
adding racks 89 free of the accumulator pinions 
90. This is performed by means of the arm 266 
which as shown in Fig. 2 is provided with a de 
pending portion 782 provided with a roller en 
gaging a profile cam 83 secured to the shaft 700. 
The high portion of the cam 83 at the termina 
tion of the revolution of shaft 700 is adapted to 
elevate the link 26 and, in the manner previously 
explained, to disengage racks 89 from the ac 
cumulator pinions 90 to permit the free restora 
tion of the racks to normal position. 
From what has previously been explained, in 

connection with subtracting and total taking 
operations, it will be recalled that when the Sub 
traction magnet 39 (Fig. 39) is energized the 
bell cranks 444, 476 will be released for a counter 
clockwise positioning (Fig. 40) so as to shift the 
subtracting racks in engagement with the ac 
cumulator pinions. In operations of the shaft 
OO involving subtracting operations, the arm 444 

for the left side of the machine is restored to 
normal by means of a cam 84 (Fig. 39) secured 
to the shaft 700. he high portion 85 of cam 
T84 is adapted to coact with a roller T86 of a ver 
tical extension 8 of the arm 444 to thereby 
restore the same and permit it to be relatched by 
the engagement of hook 42 with the projection 
443 of the arm 44. 
Summarizing, therefore, the Operation of the 

shaft OO effects certain of the mechanical Opera 
tions which were normally effected by the shaft 
4 during accumulating operations. 
In this respect when the subtracting racks are 

engaged with the accumulator pinions, pin 228 
is at the right end (Fig. 27) of the slot 226. Cam 
83 is effective after the Subtracting operation to 

elevate link 6 and by rocking arm 225 clock 
wise depress member 220 so that projection 220a, 
(Fig. 40) is disengaged from the hook 48, which 
is held up by the stationary pin 49. 
To effect the transfer operations during cross 

calculation operations, it is necessary, of course, 
that the magnet 522 (Fig. 31) be energized to 
allow the movement of the bar 288 to close those 
contacts 28, 280 (Fig. 22) that have been se 
lected to effect a transfer in the manner pre 
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viously explained. The circuit connection for 
causing the energization of magnet 522 under 
control of the multiplying shaft 700 is effected 
under control of a can 799 (Fig. 48c) which per 
mits closure of contacts 62.9M thereby extending a 
circuit from the positive line side 49 through 
contacts 629 (closed at transfer time) thence 
by means of a wire 800 to the wire 523 which ex 
tends, as previously described to complete the cir 

20 

25 

30 

3 5 

40 

5 

cuit to the transfer controlling magnet 522. . 
The brush magnets 29 and 30 are energized 

before the movement of the brush carrying car 
riage to the right (Fig. 6) by means of contacts 
80 f (Fig. 48c) which are closed under control of 
a cam 802 secured to the multiplying shaft 700. 
Closure of contacts 80 effects a circuit connection 
from the positive side 497 through closed contacts 
80, and thence by means of a wire 803 to the 
conductor 5. The circuit connection then ex 
tends, as previously explained, by the wire 5, 
through closed contacts 52 (Fig. 48e) to the 
brush control magnets 28 and 29 and thence to 
the negative side of the line. 

Class selector 

The cross calculation device just described is 
especially useful where it is desired to effect the 
algebraic summation of additive and subtractive 
values in a single accumulator where Such values 
are represented by more than two fields of the 
same tabulating card. It is desirable at times 
to enter selectively in a pair of accumulators 
values consisting of two distinct classes. For ex 
ample, it is especially desirable to enter credit and 
debit values in the related accumulators to there 
by make it unnecessary to sort the debit and 
credit representing tabulating cards before they 
are tabulated. 

In this case, the credit and debit values are 
represented by perforations in the same card field 
and only one of the values, debit, for example, is 
designated by a characteristic perforation. In 
the present machine any card Column may be 
selected for characterizing the value by the char 
acteristic perforation. 

Figure 50 shows an example of a plugging ar 
rangement when the class selection mechanism is 
used. If, for example, the debit and credit values 
are represented by card columns to 8 the plug 
Sockets 492 of such columns are plug connected 
by plug wires 788 to a corresponding number of 

... the sockets 589 and, which it will be recalled, are 

5 5 

60 

electrically connected to the selector fingers 59 
(Fig. 48d). The uppermost row of plug sockets 
586 is plug connected to the desired plug sockets 
54 of the accumulator in which credit values, for 
example, are to be entered. The second row of 
plug sockets 586 (from the top) is plug connected 
to other accumulator magnet sockets 54 related 
to the accumulator which is to receive debit 
Values. It will be recalled that the selector fin 
gers 59, in their normal position, contact the 
first horizontal row of contacts 590 so that nor 
mally values represented by the columns to 

will, through such contacts, be entered in the 
related accumulator wheels. However, when a 
Value is represented by a characteristic perfora 
tion and which is adapted to be analyzed before 
the perforations representing the value, certain 
selecting mechanism will be operated to enter 
the debit value in the related accumulator. This 
characteristic perforation may occupy any card 
column and, as shown in Fig. 50, for the example 
selected, the card column "10' is appropriated. 

75 A plug connection T9 (Fig. 50) is thereby made 
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from a plug socket associated with this column to 
a special plug socket 790. 

It should also be pointed out that when the 
class Selection mechanism is employed the con 
trolling switches "CA", "M' and 'D' (Fig. 47) 
are all placed in their ineffective or "out' position 
So that the card lever 27 (Fig. 48e) is effective. 
The cards, therefore, will be analyzed while the 
brushes are at rest and the tabulating cards in 
motion and the shaft 4 operated as explained 
in connection with normal tabulating operations. 
It is pointed out that by the normal position of 
switch CA, the connecting contacts 663 (Fig. 48b) 
breaks the circuit 674 from the positive side 
to the multiplying clutch magnet 680 and card 
feed clutch magnet 565 and which circuits were 
previously traced in the section "cross calculation 
device electrical features.” 

Referring now to the wiring diagram, it will be 
noted that when either type of card is fed the 
card lever contacts 67 (Fig. 48e) will be sep 
arated and, therefore, the circuit to the magnet 
60 will be opened as explained in connection with 
CrOSS calculating operations so that the holding 
pawl 68 may engage the ratchet wheel 686 (Fig. 
48d). But, however, when a card with a char 
acteristic perforation is fed the special perfora 
tion will cause a circuit to be extended from 
the positive side of the line through the related 
brush 5 and contact segment f8 and thence 
by the plug connection 789 (Fig. 50) to the plug 
Socket 790. The circuit will then be extended 
by a conductor 79 (Fig. 48b) to a magnet 792 
(Fig. 48d), and thence the circuit is extended to 
the negative side of the ine by a wire 793. The 
closing of the circuit just traced will cause the 
energization of the magnet 792. A circuit will 
also be continued from the wire 79 by means 
of a conductor 794 through normally closed con 
tacts 795 thence by a wire 796 to one side of the 
magnet 604. The circuit from the other side of 
the magnet 604 is extended to the negative side of 
the line by a wire 684.. 
Therefore, a circuit will be extended to cause 

energization of magnet 604 which circuit is un 
der control of the special perforation of the card 
representing a debit value. Energization of mag 
net 604 will attract its armature and through pawl 
685 cooperating with ratchet wheel 686 will turn 
shaft 595 a step of movement to cause the se- : 
lector fingers 59 f to be correlated with the sec 
Ond horizontal row of contact points 590. As 
these contacts 580 are connected to the second 
row (from the top) of plug sockets 589 (Fig. 50) 
it will be noted that by this connection debit 
values will be entered in the related accumulator 
Wheels. 

It will be obvious that the time duration of 
contact through the special perforation of the 
moving card representing a debit value is momen 
tary and it is, therefore, desirable to provide a 
Supplementary "stick circuit" which insures a 
complete energization of the magnet 604. This 
circuit is traced as follows: Referring to Fig. 48b, 
it will be noted that the 8th plug socket 588 (from 
the top) designated 6888 is permanently connect 
ed to the positive side of the line by a wire 694. 
This plug socket is, of course, connected by a 
suitable wire such as the wire 698 shown for the 
top plug socket of the row of sockets 588 to the 
contact point 697 (Fig. 48d) so that the circuit 
now extends from the positive side of the line by 
the last named contact point 69s and to a wire 
797. The circuit then extends by wire 797 through 
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contacts 798 which are closed when the magnet 
792 is energized. The circuit then extends by 
means of the wire 7.96a, to the magnet 604 and 
thence by the wire 684 to the negative side of 
the line. 

Even though the brush associated with the spe 
cial perforation leaves the perforation and en 
gages in intact portion of the moving tabulating 
card the circuit 794 to the magnet T92 will be 
closed as long as contacts 795 are closed and the 
circuit 96d to the magnet 604 will be closed as 
long as contacts T 98 are closed. Contacts 795 
are so designed that the resiliency of the contact 
blades keeps the contacts closed during a part 
of the movement of the firmature and they are 
not opened until the armature of magnet 604 
is moved sufficiently by the energization of the 
magnet to cause a complete step of movement to 
be given to the ratchet wheel 686, such step 
of movement occurring, of course, before the first 
value representing perforation of the moving card 
is encountered. After a full step of movement 
of the ratchet wheel 686 which is then held by 
pawl 687 (Fig. 51), contacts 795 will open, thereby 
first opening the circuit through wire 794 to the 
magnet 792 to cause deemergization of the same. 
When the latter is deenergized, contacts 798 open 
thereby breaking the circuit to the conductor 
796a, to cause deenergization of the magnet 604. 
The object of the circuit arrangement just de 

scribed is to insure a complete energization of 
magnet 604 independently of the momentary clo 
sure of the circuit 79 closed by the special char 
acteristic perforation of the moving debit value 
representing card. 
After the analyzation of a tabulating card the 

continued movement of the card will permit 
card lever contacts 67 to close thereby ener 
gizing magnet 60 which will result in causing 
the pawl 687 to be disengaged from the ratchet 
wheel 686 and the shaft 595 will thereby be re 
stored, in the manner previously explained to 
normal position, thus positioning the selector 
arms 59 to contact the first horizontal row of 
contacts 590 so that the next value to be en 
tered provided it is a credit value will be entered 
in the related accumulator. 

Multiplying mechanism 
The machine also includes a multiplying mech 

anism for automatically multiplying factors on 
a card which factors represent a multiplicand 
and multiplier. This mechanism is particularly 
useful when it is desired to effect the multiplica 
tion of two amounts. For example, it is useful 
when computing interest where it is required to 
effect multiplication of the sum at interest and 
the rate of interest or when calculating Wages, 
which requires a multiplication of the rate per 
hour and the number of hours. 
To effect multiplication, the factors on the 

cards are repeatedly analyzed so that by the 
process of repeated addition the multiplicand 
may be multiplied by the digital value of the 
multiplier. In order to more clearly perceive the 
operation of the multiplying mechanism, it will 
be assumed that it is desired to multiply the 
amounts represented on the card illustrated in 
Fig. 67 in which columns 15 to 20 represent a 
multiplicand amount of -427978- and columns 
34 to 37 represent the multiplier amount of 
-2513-. 
The plugging necessary to effect multiplica 

tion for this example is illustrated in Fig. 66 
in which the plug sockets 492 relating to columns 

29 
15 to 20 representing the multiplicand are plug 
connected to the five plug sockets at the extreme 
right of the multiplicand sockets 804. The card 
controlling columns 34 to 37 representing the 
multiplier are plug connected to the four plug 
sockets at the extreme right of the row of multi 
plier sockets 805. Above the multiplicand plug 
sockets 804 and multiplier sockets 805 there is 
provided a series of plug sockets which is the 
product plug sockets 806 and such Sockets are 
plug connected to desired accumulator magnet 
sockets 54 in order that the product may be 
entered in the desired accumulator wheels and 
printed under control of the accumulator wheels 
receiving the product. 

Prior to starting multiplication the multiplying 
switch M (Fig. 48b) is shifted counterclockwise 
or in Fig. 66 rearwardly so that the controlling 
lever M is positioned adjacent the indication 'in'. 
As the other Switches "CA" and 'D' are in their 
"out' positions the machine is now conditioned 
for automatic multiplication and the card may 
be fed either manually or automatically if there 
is a card in the magazine by the previously de 
scribed automatic card feed mechanism when the 
operation of the motor 20 is effected. 

Referring now to the wiring diagram when the 
Card to effect multiplication is fed, contacts 6 
are opened thereby opening a circuit 672 in order 
that, as previously described in Connection with 
the description of the cross calculating device 
the card feeding mechanism is stopped so that 
the card will stop beneath the analyzing brushes, 
and furthermore, the multiplying shaft control 
ling clutch magnet 680 is energized to thereby 
effect successive operations of the multiplying 
shaft (O. 
The circuit 509 to the main clutch magnet 52 

is opened by the shifting of switch M as the con 
necting contacts 50la (Fig. 48b) open the circuit 
509 to the magnet (52. Hence, shaft 4 will not 
be turned and printing of the multiplicand factor, 
multiplier factor, or any of the partial products 
will not be effected. 
The multiplicand plug sockets 804 are con 

nected to a series of contact blades 80T which 
in the construction adopted comprise curved re 
silient contact blades shown in Fig. 58. The 
connection between one of such sockets 804 and 
contact blade or point 807 is shown in the wiring 
diagram (Figs. 48a and 4.8b) by means of a con 
necting wire 808, each of the plug sockets 804 
and contact blades 80 being similarly connected. 
The multiplier plug sockets 805 are similarly con 
nected to related contact blades 80s and a con 
nection between one of such contacts 805 and 
related blade 809 is shown in the wiring diagram 
by the connecting wire 80. 
The two series of contact blades 80 and 809 

are carried by a bar 8 (Figs. 58 and 59) which 
is of insulating material and which has suitable 
longitudinal guide slots for receiving angular 
portions of vertical side plates 82 and 83 (Fig. 
59). Both of said side plates are fixedly secured 
to a vertical support plate 84 which is also of 
insulating material. Above the bar 8 is a bar 
of insulating material 85 which, however, is in 
movable and is provided with several series of 
contact points. The contact blades 807 contact 
with the related contact points 86 which are 
electrically connected to related contact points 
87 and with the latter are correlated spring 
contact blades 88. The latter contact blades 
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88 are, as shown in Figs. 48a and 48b connected 
to the product plug sockets 80, one of such con 
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nections being shown in the wiring diagram by 
means of the conductor 89. 

Referring to Fig. 58, in the normal position of 
the lower shiftable bar 8ff, the multiplicand con 
tact blades 807 have direct electrical connections 
through the series of contact points 86, 8 
with the contact blades 88 and thereby to the 
product sockets 806 and the accumulator mag 
nets so that a reading of the multiplicand repre 
senting perforations effected by the analyzing 
bushes will be directly transmitted to the accu 
nulator magnets. However, in connection with 
the multiplier blades 809 such contact blades 
in the normal position of the bar 8 if are not in 
contact with the contact points 820 which are 
electrically connected to a related series of con 
tact points 82. Each of the series of contacts 
820 and 82 is carried by the intermediate and 
immovable bar 85 (Fig. 59). The multiplicand 
contact blades 88 are carried by the uppermost 
or movable bar 822 which is also of insulating 
material and guided for movement like the lower 
most bar 8 . 
The bar 822 also carries a single contact blade 

823 which may be moved by a step by step move 
ment of bar 822 into electrical contact Successive 
ly with the series of contact points 82. Thereby 
when the bar 8ff is shifted to the left contact 
23 is electrically connected with one of the mull 

tiplier contact blades 809 dependent upon the 
position of bar 822. By such a connection the 
digits of the multiplier in order from the lower to 
higher denominations may have successive con 
trol over the number of successive entries of the 
multiplicand. To accomplish this the multiplier 
sockets 805 are connected to the multiplier con 
tact blades 809 in inverted order so that the 
units card column is plugged for control to the 
extreme left contact blade 809 as shown by the 
left wire connection 8 O. 
Referring now to the wiring diagram when the 

card to be fed causes opening of the card lever 
contacts 67 a circuit to a magnet 602 will be 
opened as long as the card is in analyzing post 
tion. The circuit for magnet 602 is traced as 
follows: from the positive side 49 (Fig. 48e), 
contacts 67 now open, wire 683, wire 824 (Fig. 
48a) which is connected to one side of the mag 
net 602 the other side of the magnet being con 
nected by means of a wire 825 to the negative 
side of the line 496. The magnet 602 will thereby 
be deemergized. The magnet 602 is shown in Fig. 
57 and from the showing there, it will be obvious 
that when the magnet is deenergized the arma 
ture 826 thereof will be drawn to the right by 
the action of a suitable spring 82 so that by 
means of an intermediate bell crank 828 a plate 
829 will be forced downwardly. The plate 829 
at its lower end carries a stud 830 which, as shown 
in Fig. 58 when moved downwardly, permits a 
pivoted holding pawl 83 to be rocked in a clock 
wise direction under the action of a spring 832 
to thereby rest upon the top of a plate 833 at 
tached to the uppermost or movable bar 822. The 
pawl 83 is adapted to engage suitable notches 
formed in the plate 833 to hold the bar 822 in its 
successively shifted position. 

Referring now to Fig. 57 when magnet 602 is 
deenergized contacts 834 will close to thereby 
energize a magnet 60 (Fig. 58) by means of a 
circuit traced as follows: from the positive side 
497 (Fig. 48e), a wire 600, connecting contacts 
983 of switch D (Fig. 48b and Fig. 45), wire 66 
and thence by means of connecting contacts 835 
of the shifted switch MI to a wire 86, the circuit 
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then extending to the contact points 834 (Fig. 
48a) which are now closed so as to further ex 
tend the circuit by means of a conductor 8 
to one side of the magnet 60. The other side 
of the magnet is connected to a wire 838 and the 
circuit then extends from this wire through con 
tacts 839, now closed, and thence by a wire 840 
through the multiplier controlling contacts 84 - 
856, which are now closed at this time so as to 
complete by a terminal 842 the circuit to the 
negative side of the line 496. Energization of 
the magnet 60 (Fig. 58) attracts its related ar 
nature 843 to thereby rock an arm 844 which 
normally abuts against one end of the lower con 
tact carrying bar 8 ft. When the contact bar 8 
is shifted to the left (Fig. 58) it will cause the 
multiplicand contact blades 807 to be shifted out 
of contact with the lower related contact points 
86 and cause the multiplier contact blades 809 
to be placed in contact with the related contact 
points 820 so that at the beginning of the mull 
tiplying operations the units controlling column 
of the multiplier is now to be sensed since the 
circuit extends from the positive side by the 
related brush 5. and contact segment 8, the 
units multiplier socket 805, contact blade 80s, 
connected contact points 820 and 82 and thence 
to the first multiplier contact blade 823 at the 
left in Fig. 58. When the first cycle of machine 
operation is instituted the brushes sweep over 
units column of the card and a series of electrical 
impulses will be transmitted by the circuit just 
traced to successively energize a magnet 845 
(Fig. 48). 

If the units denominational value of the mull 
tiplier is represented by three perforations, as 
assumed, three electrical impulses will be trans 
mitted to the magnet 845. In the wiring diagram 
(Fig. 48a) the multiplier contact point 823 is 
connected to one side of the magnet 845 by 
means of a wire connection 846, the other side 
of the magnet being connected to the negative 
side of the line 496 by a terminal 84. 

For each impulse transmitted to the magnet 
85 (Fig. 58) a step of movement will be given 
to a ratchet wheel 848 by means of an operating 
pawl 849 in the plane of ratchet wheel. 848, the 
pawl being pivotally mounted upon an arm 850 
and having a vertical arm connected to the ar 
nature rod 85. The initial movement of the 
armature rod 85 is adapted to first bring the 
engaging end of pawl 849 into engagement with 
the teeth of the ratchet wheel 845 so that fur 
ther movement of the armature rod 85 will rock 
arm 850 clockwise as viewed in Fig. 58 to turn 
the ratchet wheel 848 counterclockwise. Asso 
ciated with the ratchet teeth of ratchet wheel 
848 is a holding pawl 852. The ratchet wheel 848 
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has secured thereto a plate carrying a contact 
point 853 (Fig. 62) which, prior to analyzing the 
card to determine the digital value of a digit 
of the multiplier, is in contact with a contact 
point 854 carried by a second coaxial ratchet 
wheel 855. The inside ratchet wheel 855 also 
carries a contact point 856 which, under the 
normal Conditions mentioned, is in contact with 
the contact point 84 which is also carried by the 
outside ratchet wheel 848 to thereby continue the 
circuit to the magnet 60 (Fig. 48a) when con 
tacts 834 are closed. 

Therefore, it will be clear that when the 
ratchet wheel 848 is thereafter turned commen 
surate with the digital value of a digit of the 
multiplier the contact point 853 will be moved 
away from the contact point 854, and contact 

60 

65 

70 

75 



2,098,529 
point 84? away from contact point 856, a number 
of steps proportional to the value of the digit of 
the multiplier in the column analyzed. This 
separation of contacts 858 and 85 predetermines 
the number of subsequent analyzing operations 
for successively entering the multiplicand in the 
accumulator wheels. It should be pointed out 
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that the metal ratchet wheels 848 and 855 are 
insulated from each other and from the stud 857 
which carries the coaxial ratchet wheels. The 
necessary electrical connections to the various 
contacts carried by the two ratchet wheels for 
effecting the circuit connection shown in the 
diagram is performed by means of resilient cOn 
tact blades 858 and 859 each of which friction 
ally contacts with one side of the ratchet whee 
855 (Fig. 62) and a spring urged contact blade 
860 (Fig. 58) having a frictional electrical con 
tact with one side of the outside ratchet wheel 
848. 
To lower side of the bar 8 there is secured a 

bracketplate 86 (Fig.57) having a notch adapted 
to be engaged by an upturned projection 862 
Carried by the armature 868 of a magnet 86. 
A spring 865 urges the holding member 862 up 
wardly so that when the bar 8 ft is shifted prior 
to sensing perforations in a multiplier card col 
lumn the engagement of projection 862 with the 
notch of the plate 86, will hold the bar 8 in 
shifted position until the energization of magnet 
864, which occurs at the end of the cycle in 
which the digital value of the multiplier h 
been set up in the machine. 
The circuit for the magnet 864 which causes 

energization of the magnet and lowering the 
armature 863 to permit return of the bar 8 to 
normal after sensing the multiplier digital value 
is traced as follows: from the positive side of 
the line 497, through contacts 69 (Fig. 48e) con 
trolled by the cam 892 on the multiplying shaft 
700 and closed at the end of each revolution of 
cam 692 by shaft 700 to thereby extend the cir 
cuit by the wire 890 (Fig. 48b) to the connecting 
contacts 866 of the switch M (Fig. 48b and Fig. 
45) now shifted, thence to the wire 887 (Fig. 
48a). The wire 867 is electrically connected (as 
shown in Figs. 57 and 48a) to the armature 863 
of magnet 864. Since the bar 8 f f is in shifted 
position during the multiplier digit analyzing 
operations the upper contact point 868 (Fig. 57) 
is now in contact with a point 869 carried by a 
bar of insulating material 80 also attached to 
the lower side of the bar 3. The circuit will 
then be extended through contacts 868 and 868 
and by means of a wire 6 to one side of the 
magnet 864, the other side being connected by 
a terminal wire 872 to the negative side 496. 
Magnet 864 will, therefore, by its energization 
cause the armature 863 to be forced downwardly 
disengaging the upturned projection 882 from the 
notch of the bracket plate 86 so as to release 
the bar 8?. To the bar 8 if there is secured a 
return spring 88 (Fig. 58) which causes the 
return of the bar B to normal position. . 

It should be noted, however, that by the turn 
ing of ratchet wheel 848 (Fig. 58) the contacts 
84 and 856 were previously separated to de 
energize magnet 60 and as arm 844 is now 
shifted it will permit the return of the bar 8 
to normal when unlatched in the manner just 
described. 

Referring now to Fig. 57, it will be noted that 
the contact point 869 is sufficiently wide and re 
siliently urged downwardly by a suitable spring 
so that when the contact point 869 is shifted 
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to the left by the unlatching of the bar 8 f, 
it will continuously contact with the point 868 
and also during a certain portion of the down 
ward movement of armature 863 retaining mag 
net 884 energized, after which a contact point 
84 secured to the lower side of the bar will 
contact a point 875 which as shown in the wir 
ing diagram and in Fig. 57 is electrically con 
nected to one side of the magnet 864 by a con 
ductor 878. Closure of contacts 874 and 875 will 
continue energization of magnet 864 thereby ex 
tending the circuit connection to magnet 864 
from the positive side of the line to the negative 
side 496 retaining the magnet 864 energized to 
prevent contact 868 engaging a contact 883 to 
establish a circuit connection to a magnet 880, 
which is only to be made in multiplicand analyz 
ing Operations and until cam control contacts 69 

which cause deenergization of the magnet 

It will be apparent that since the bar 8 i? is 
now in its normal position circuit connections 
are made under control of the perforations in 
columns representing the multiplicand to the 
magnets controlling the accumulator wheels to 
be operated. 
The next operation of the machine requires re 

peated analyzing operations of the multiplicand 
factor corresponding in number to the digital 
value of the multiplier. It has been assumed 
that the digital value of the units denomina 
tion of the multiplier was '3' and, therefore, 
three entries of the multiplicand will be effected 
under control of the multiplying shaft OO. For 
each entry of the multiplicand the ratchet wheel 
855 will now be turned in the same direction 
that ratchet wheel 848 was turned to thereby 
shift contacts 854 so that they subsequently en 
gage contacts 853 (now stationary at this time) 
and Contacts 856 finally engage contacts 84 (now 
stationary at this time). 
The number of such operations required to 

effect contact, as described, is dependent upon 
the number of steps of operation that were 
previously employed to effect the desired sep 
aration of the related sets of contacts which, in 
example, comprised three operations. 
To turn the ratchet wheel 855 a step for each 

multiplicand entry there is provided an operat 
ing pawl 877 (Fig. 58) which is pivotally mounted : 
upon an arm 878 pivoted to the support plate 
8. An armature 879 of a magnet 880 is adapted 
to be shifted to the left (Fig. 58) when the mag 
net 880 is energized to thereby rock an arm 88. 
The arm 88 has its lower end engaging a notch 
in one arm of the operating pawl 877 so that 
initial movement of the arm 88 will cause the 
pawl 87 to be rocked counterclockwise to engage 
the teeth of the ratchet wheel 855. Further 
movement of the arm 88 under control of arma 
ture 89 shifts the pawl 877 to the left to turn 
the ratchet wheel 855. Associated with ratchet 
wheel 855 is a holding pawl 882. 
To effect a series of electrical impulses to the 

magnet 880 to cause the contacts to subsequently 
reengage an electrical impulse is transmitted 
to magnet 880 for each multiplicand entry. Such 
controlling circuit is under control of the cam 
controlled contacts 69. The circuit for magnet 
88 Will now be traced. Since the bar 8 is 
now in its normal position shown in Fig. 57 and 
the bar 870 is in the position shown in Fig. 57 
the electrical impulse transmitted through the 
wire 867 will be transmitted by means of the 
armature 863 to a contact point 868 which is now 
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in electrical contact with a contact point 883 
also carried by the bar 870. This is so because 
there is no circuit connection through either Con 
tacts 875 or 869 to magnet 864. The circuit will 
then be extended by means of a wire 884 to the 
magnet 880, one side of magnet 880 being con 
nected by a terminal wire 885 to the negative 
line side 496. 
Therefore, for each multiplicand entry the 

ratchet wheel 855 (Fig. 62) will be shifted a step 
under control of the magnet 880 and at the 
termination of the last multiplicand entry, con 
tacts 854 and 856 will be in position to engage 
contacts 853 and 84, respectively. When con 

15 tacts 84 f and 856 contact, the magnet 6 to will 
again be energized to thereby shift the bar 8 
so that the tens denomination digit of the multi 
plier factor may control the number of mull 
tiplicand entries for the next operation of the 

20 machine. 
It is essential, however, that after the multi 

plying operation under control of a denomina 
tion of the multiplier has been completed by 
the process of repeated addition that the ordinal 

25 relationship between the controlling card col 
umns representing the multiplicand and the 
denominations of the accumulator wheels be 
changed and such change in relationship, in the 
present machine, is effected by causing the up 

30 permost bar 822 to be shifted to the right. This 
- shifting is controlled by a magnet 886 (Figs. 48a. 
and 57) and the magnet is energized by closure 
of a circuit traced as follows: from the wire 86. 
which transmits an electrical impulse to a wire 

35 887 which is connected to one side of the magnet 
886, the other side being connected by a wire 
888 through the contacts 854 and 853 and such 
contacts are only closed at the termination of 
the last multiplicand entry for a digital value 

40 so that when closed they extend the circuit by 
the wire 842 to the negative side 496. 

Energization of the magnet 886 attracts an 
armature 889 (Fig. 57) to thereby rock an arm 
890 counterclockwise and an interconnecting arm 

45 89 clockwise to thereby rock a stud 892. From 
Fig. 58, it will be observed that rocking of the 
stud 892 rocks an arm 893 as arm 893 is secured 
to stud 892. By means of a stud 894 secured to 
the plate 84 an operating pawl 895 is pivotally 

50 mounted. 
The vertical arm of the operating pawl 895 

is connected by a pin and slot connection 896 to 
the lower extremity of the arm 893. As the arm 
892 is shifted counterclockwise by energization 

55 of magnet 886 the pawl 895 will be initially 
rocked in a clockwise direction so that the pawl 
first engages one of the ratchet teeth of the 
plate 833, it being obvious that further rocking 
movement of the arm 892 will cause the paw 

60 895 to be shifted to the right to thereby move the 
upper contact bar 822 a step to the right in 
which position it will be held by means of the 
holding pawl 83. The ordinal relationship be 
tween the controlling columns of the multi 

65 plicand representation and the accumulator 
r wheels will now be changed so that the succes 
sive multiplicand entries under control of the 
tens denomination multiplier digit will be ef 
fected beginning at the tens order wheel of the 

70 accumulator wheels instead of the units accu 
mulator wheel. 
In precisely the manner explained successive 

multiplication operations will be effected under 
control of the remaining digits of the multi 

75 plier, there being one operation of the multi 
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plying shaft 700 to sense the value of the multi 
plier digit and none, one or a Subsequent Series 
of multiplicand entries effected by shaft 700 
commensurate in number with the value of the 
multiplier digit previously determined. 5 

It will also be obvious that the bar 822 is 
shifted a step for each denomination of the mull 
tiplier after the units denomination digit has 
been determined. The present machine is ca 
pable of effecting multiplication by a multiplier 10 
value representing eight denominations and if it 
is not known in advance the number of denom 
inations comprising the multiplier value, after the 
multiplicand entries controlled by the last de 
nomination of the multiplier there is an alter- 5 
nate shifting of the bars 8 and 822 under con 
trol of the magnets 6 fo and 886 respectively until 
bar 822 Occupies its extreme right position and 
When the bar occupies such position total print 
ing operations will be automatically instituted 20 
provided switch 546 is in its “in” position (Fig. 
66). 
To the bar 822, there is secured a block of in 

sulating material 89 (Fig. 58) to which is se 
cured a contact blade having a contact finger 25 
898 and a contact finger 899. For each position 
of the bar 822 the contact blade 898 contacts one 
of the points 900 while the contact finger 899 has 
a continuous contact with a blade 90. There 
are eight of such contact points 900 and each is 30 
connected to the related one of the upper eight 
cycle limiting plug sockets 588. It will also be. 
recalled that the lowermost plug socket 588 is 
connected to the positive side of the line by means 
of a wire 694 so that when the contact finger 898 35 
engages the contact point 900 at the extreme 
right the circuit will then be extended through 
such contact point 900, contact finger 898, con 
tact finger 899, contact blade 90, and thence by 
a wire 902 (Fig. 48a) to the wire 702. As pre- 40 
viously described in connection with automatic 
total taking operations, in the section under the 
heading "Cross calculation device' certain oper 
ations are then automatically effected and such 
operations comprise, the Subsequent turning of 45 
the card feeding rollers, the stopping of the op 
eration of the multiplying shaft and the initiat 
ing of the operation of the listing shaft 4. By 
means of the latter a subtotal or grand total 
printing operation will be effected depending 50 
upon the position of the switch blade 547 (Fig. 
66). When the card is fed out by the feeding 
rollers to permit contacts 6 to close, magnet 
602 is then energized elevating the holding pawl 
83 (Fig. 58) for releasing the bar 822 which is 55 
now shifted to the normal position by means of a 
return spring 903. 

If, however, it is known in advance the number 
of denominations comprising the multiplier, suit 
able plug connections may be effected in the row 60 
of sockets 588 to thereby limit the number of 
multiplying operations to the number necessary 
to secure the product. 

If the number of denominations of the multi 
plier comprises six (as explained by way of ex- 65 
ample described in connection with the cross 
calculation device) the plug connection will be 
shown as provided for in Fig. 48b. Therefore, 
when the contact finger 899 contacts the sixth 
contact point 900 from the left (Fig. 48a), a cir- 70 
cuit connection will be made at the end of the 
sixth multiplying operation to automatically 
effect a sub or grand total printing operation de 
pending upon the preselection. 
From the description given in this section, it 75 
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is apparent that the number of multiplicand 
entries correspond to the sum of the digits of the 
multiplier. 
it is desirable, that the factor employed as a 
multiplier be selected as the one of the two fac 
tors which represents the Smaller Sum of its 
digits. 
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Multiplication by a constant factor 
In certain instances, it is desirable that the 

sums represented by a tabulating card be multi 
plied by a constant factor. For example, in 
effecting tabulation from cards representing a 
number of kilowatts of electricity consumed, it is 
desirable that such quantities be multiplied by 
the price per kilowatt which is constant. Mech 
anism for carrying out this operation will now 
be described. 
To more clearly understand the principle of 

operation on which the alternative method is 
based, it will be clear that if a multiplicand is to 
be multiplied by the value 19, multiplying Opera 
tions effected as previously described will require 
ten machine operations. The Same result can, 
obviously, be effected by multiplying the multi 
plicand by 20 and deducting Once the value of the 
multiplicand. For example, 88 times 19 gives a 
result of -1672-, but the same result can be 
effected by multiplying the multiplicand 88 y 20 
(equal to adding 880 twice) which gives a esult 
of -1760- and subtracting once, the multi 
plicand value 88, which gives the same final re 
sult -1672-. 

Multiplyins operations effected in this manner 
will require only three machine Operations, two 
operations for addition and one' operation for 
subtraction. 
The plugging of the machine for effecting 

multiplying operations by the new method is 
diagrammatically shown in Fig. 68, and since it 
is Somewhat different than the plugging arrange 
ment employed in the first described method, a 
detailed explanation will follow: The units and 
tens sockets 805 plugged to sockets 492 so as to be 
controlled by corresponding columns of the card 
are plug connected by connecting plug wires 904 
to corresponding plug sockets 806, which it will 
be recalled, are permanently connected by wires 
89 to the contact blades 88 which, in the nor 
mal position of the bar 8 ft have electrical con 
tact with contact blades 80. The contact blades 
807, it will be recalled, are permanently con 
nected by wires 808 to the plug sockets 804 and 
such plug sockets are selectively connected to the 
desired accumulator magnet sockets 54 (Fig. 
48b) which, of course, represent certain accumu 
lator wheels. It will be observed in Fig. 68 that 
the connection is so made that the units card 
controlling column will effect additive entries in 
the tens totalizer wheel and the values repre 
sented by the tens card controlling column will 
be additively entered in the hundreds totalizer 
wheel, no entries at this time being, of course, 
effected in the units totalizer wheel. 

Therefore, two successive additions of the 
multiplicand value 88 is represented by 1760 
which, in effect, is the multiplication of the multi 
plicand value by a constant factor '20'. 
Summarizing, therefore, two successive addi 

tions of the value 88 effected by a corresponding 
number of card analyzing operations, will be pre 
Sented on the totalizer elements as 760. The 
initial denominational relationship described is 
essential in order that the subsequent deductions 
of the multiplicand value is effected beginning 
at the units order of the totalizer wheel such 

To save time in machine operations, 

33 
being performed by shifting the contact blades 
88 one step to the right after the last Operation 
in a manner which will be presently explained. 

It often occurs that there is a card in the an 
alyzing section in which case contacts 67 (Fig. 
48e) are opened and as previously explained their 
opening causes energization of magnet 60 (Fig. 
48a) to shift the lower bar 8 so that erroneous 
values would be secured in multiplying by the 
new method. To prevent this possibility there 
is provided a switch. 905 which as shown in Fig. 
59 is pivotally mounted on a bracket plate at 906. 
The switch lever has a right angled portion 907 
carrying a pin which is received by a horizontal 
Slot 908 in a vertically slidably mounted mem 
ber 909. By means of the pin 906 receiving one 
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elongated slot in the member 909 and a pin car 
ried by a bracket plate 90 receiving another 
elongated slot formed in the lower part of mem 
ber 909, the latter is slidably mounted and urged 
downwardly against the action of a spring 9 f f 
(Fig. 57). The upper part of the member 909 
has a hook 92 which, as shown in Fig. 59 over 
lies substantially the middle part of the armature 
863. If the upturned member 862 should be in 
engagement with the notch of the bracket plate 
86 which occurs when the bar 8 is shifted 
manual rocking of the switch lever 905 in a 
clockwise position (Fig. 59) will depress plate 
909 and by the hook 92 depress the upturned : 
member 862 releasing the bar 8 which then 
returns to normal position. 
When the pin of the angular plate 907 is in its 

extreme left position it will be received by a some 
What larger portion 908a of the slot 908 So that 
the plate 909 may, under action of spring 9 it, 
be elevated slightly permitting the armature 
863 (Fig. 59) to be raised sufficiently by spring 
865 (Fig. 57) so that contacts 868 normally con 
tact with the contact point 883. Also referring 
to Fig. 59, when plate 909 is depressed the lower 
part thereof will engage an insulating button 
93 to depress a lower contact blade to subse 
quently open the previously mentioned contacts 
839 which referring to the wiring diagram (Fig. 
48a) are in Series connection with the magnet 
60 thereby opening the circuit to the magnet 60 
and preventing its energization by closure of the 
contacts 834. 

If there is no card in the analyzing section 
such card may be fed automatically or manually 
which will cause contacts 834 to be opened by 
energization of magnet 602 but irrespective of 
Such the circuit to magnet 60 will not be closed 
due to the previous manual opening of con 
tacts 839. 
To employ the method of multiplication now 

being described the ratchet wheels 855 and 848 
are manually removed from stud 857 and a metal 
lic ratchet wheel 9 4. (Fig. 61) is first placed upon 
the Stud 85 in such a position that it is in the 
plane of the operating pawl 877 and the retro 
grade preventing pawl 882 and also in such a po 
sition that three operations of the machine are 
required before the right edge of an insulating 
block 95 secured to the ratchet wheel 9 f4 en 
gages the left contact spring of contacts 96 to 
close such contacts. The operator also places 
upon the stud 85 a disk 97 which is of insulat 
ing material and such disk carries an embedded 
contact plate designated by numeral 918 and 
which is shown as having a wire connection 99. 
Secured to the ratchet wheel 94 is a metal con 
tact spring 920. The disk 9 T is fixedly secured 
by means of a lock screw 92 to the stud 857 

20 

3 5 

40 

5 5 

60 

65 



5 

0 

25 

30 

35 

0 

34 
in such position that two machine operations are 
required to cause the contact spring 920 of the 
ratchet wheel 94 to engage the contact plate 9fe. 

Secured to the periphery of the ratchet wheel 
9f 4 is a stud 922 to which is secured a spring 923 
which maintains the normal positioning of the 
ratchet wheel 9 f4 defined by the engagement of 
the stud 922 with a fixed pin 923. 
With this construction in mind, it will be ob 

vious that with a card in position for a card an 
alyzing operation, and the multiplying shaft 
turned to effect such analyzing and an additive 
entry of the value in the accumulator wheels, that 
when contacts 69f close (Fig. 48e) an impulse 
will be directed by means of the conductor 86. 
through closed contacts 868 and 883 (Fig. 57) 
to the magnet 880 in the manner previously ex 
plained. Therefore, pawl 8TT (Fig. 61) will shift 
the ratchet wheel 94 an equivalent of one step 
of movement such positioning of the ratchet. 
wheel being effected under the action of spring 
923 and held by the pawl 882. The accumulator 
wheels will now indicate '0880'. A subsequent 
operation of the multiplying shaft will then be 
effected resulting in another energization of the 
magnet 880 and the second entry of the value on 
the card in the accumulator wheels which will 
now indicate '1760'. At the termination of the 
second operation of the multiplying shaft and 
when the additive accumulating operations have 
been completed contact spring 920 will now con 
tact with the plate 98 to thereby close a circuit 
now to be traced. 

Referring to Fig. 58, it will be clear that when 
the magnet 880 is energized during the second 
operation of the machine the armature 89 there 
of will cause the closure of contacts 925 simul 
taneously with the contact of the contact spring 
920 with contact plate 9.f3 so that a circuit will 
then be made traced as follows: from the negative 
side of the line 496 (Fig. 48a) by a wire 926 
through the closed contacts. 925 (Fig. 58) and 
then by a wire 99 (see Fig. 61) to contact ele 
ments 98,920 now closed, the contact blade 859 
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in frictional connection with the ratchet wheel 
94 and thence by the wire 888 (Fig. 48a) to one 
side of the magnet 886 (Fig. 48a) 
Thence from the other side of the magnet by a 

wire 887 to the Wire 867 which is in series Con 
nection with the cam controlled multiplier con 
tacts 69 (now closed) and thence to the positive 
side of the line. Therefore, at the end of the sec 
ond accumulating operation, magnet 886 will be 
energized and as it attracts its armature 889 it 
will close contacts 922. A circuit will then be ex 
tended from the wire 887 which transmits the 
electrical impulse to magnet 886 and then by 
means of a wire 928 which is connected to one of 
the contact points 922 through such contacts now 
closed and thence by means of a wire 929 to a 
special plug socket 930 (Fig. 48b). A plug Con 
nection is made from this socket to one of the 
subtraction plugs 493 to thereby effect energiza 
tion of the subtraction magnets 39 (Fig. 48d) 
which effect the shifting of the subtracting racks 
in the manner explained so that in the next op 
eration of the machine the value will be sub 
tracted from the accumulator wheels beginning 
at the units order. 
The change in relationship between the Con 

trolling card columns and the accumulator ele 
ments is, of course, effected when the magnet 886 
(Fig. 57) is energized which causes the shifting of 
the bar 822 by pawl 895. Since the magnet 602 
has been previously deemergized by the presence 
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of a card the holding pawl 83 (Fig. 58) will 
hold the bar 822 in its shifted position. 
The multiplying shaft 700 will now be given 

a third successive operation effecting the Sub 
traction of the amount 88 from the prior indica 
tion on the accumulator wheels 1760" giving. a 
final result of 1672 accomplished by three mar 
chine operations. 
At the third operation 

wheel 94 will be turned another step so that the 

5 

of the machine ratchet 
.0 

contact block 915 will effect the closure of the - 
contacts 96 and a circuit will then be made 
which will now be traced. It is pointed out that 
in the final position of the ratchet wheel 9 
contacts 96 will be retained closed so that when 
the card just analyzed is subsequently fed out 
from the analyzing section as explained in the 
last part of the section captioned "Cross calcul 
lating device' contacts 67 will be closed. As 
such contacts 67 are closed a circuit will be 
made by means of the wire 683 (Fig. 48b) to one 
side of the magnet 602 and thence by means of 
a wire 93 (Fig. 48a) through contacts 96 (now 
closed) and the circuit then extends by a wire 
932 to a magnet 933 the other side of the magnet 
being connected through contact points of a 
manual switch 984 and thence to the negative 
side of the line 496. The manual switch 934 is 
closed (as stated) when it is desired to employ the 
arrangement just described. When the magnet 
933 is energized, referring particularly to Fig. 5, 
its armature will be depressed thereby rocking a 
pivoted arm 935 clockwise, as viewed in Fig. 57. 
and by means of a pin attached to the upper 
end of the arm 835 overlying an extension of a 
pawl 882 (Fig. 61) the holding pawl will be 
shifted to release the ratchet wheel 94 which 
then returns to normal by the action of Spring 
923. Magnet 802 is, of course, also energized so 
that it will elevate pawl 83 (Fig. 58) permitting 
the bar 822 to return to its normal position. 
The contact points 900 (Fig. 48a) which, it will 

be remembered, are electrically connected to the 
cycle limiting contact plugs 588, control, if de 
sired, as previously described the automatic total 
taking operations either subtotal or grand total 
dependent upon the position of the controlling 
switch blade 547 (Fig. 48b). 
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In the present case a plug connection is effected 
between the third plug socket 588 from the top 
and the lowermost sockets in row 588 so that 
after one subtracting operation occurring in the 
third machine operation a total printing opera 
tion will automatically ensue. 

Dividing mechanism. 
The dividing mechanism which is included in 

the present machine is capable of dividing a 
dividend factor by a divisor factor, both repre 
sented on the same tabulating card. The divid 
ing operations are carried out by the successive 
subtraction method. During the first opération 
of the machine the dividend factor is read from 
the card and transferred to an accumulator so 
that upon successive readings of the divisor factor 
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on the card the divisor will be successively sub 
tracted from the dividend and each digit of the 
quotient entered in a suitable indicating control 
ling device. a 

After each quotient digit is Secured which is 
determined by an overdraft, the remainder is 
then divided by the divisor and the process is 
then carried out further until the complete quo 
tient and a remainder, if any, are derived. To 
better understand the operation, it will be 
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assumed, that a dividend factor on a card shown 
in Fig. 70 representing a value of '33514" desig 
nated in columns 20 to 24 is to be divided by the 
divisor "313' represented in columns 40 to 42 of 
the same card. . 
To condition the machine for a dividing op 

eration, the switch D (Fig. 69) is first shifted to 
the "in' position. If it is desired that a total 
be automatically secured the total switch 56 is 
shifted to the "in" position and the kind of total 
secured after each dividing operation will be 
determined by the position of switch 54. 

Brush reading sockets 92 of columns 20 to 25 
are plug Connected by wires 93 as shown in 
Fig. 69 to the dividend plug sockets 936. The 
brush reading sockets 492 related to columns 39 
to 42 are plug connected by wires 938 to the 
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divisor plug sockets 939. The quotient plug 
sockets. 940 are plug connected by wires 94 to 
certain of the accumulator magnet sockets 54. 
The uppermost row of sockets 942 in the division 
section of the plugboard is also plug connected 
to accumulator plug sockets 54 (constituting 
connections to the last twelve magnets 65 at the 
left of the machine) and which sockets are re 
lated to the accumulator wheels adapted at the 
initial machine operation to represent the divi 
dend and at the termination of the dividing op 
eration the remainder, if any. Other plug con 
nections are also made and these will be explained 
as the description progresses: 
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The card (Fig. 70) representing the factors to 
be divided is fed to the analyzing section either 
Zaanually or automatically and when it reaches 
the analyzing section certain of the card feed 
ing rollers are stopped in their operation and 
the card thereby held for successive analyzing 
operations in the manner previously explained. 
As the card is fed to the analyzing sections 

card controlled contacts 67 (Fig. 48e) will be 
separated thereby opening a circuit to a magnet 
943 and this circuit is traced as follows: from . 
the positive side of the line 497, contacts 6 now 
Open, wire 672 to which is connected a wire 944 
(Fig. 48c) which leads to one side of the magnet 
943. The other side of the magnet 943 is con 
nected by a wire 945 to the wire 527 which leads 
to the negative side 496. The magnet 943 is 
shown in Fig. 65 where it will be seen that when 
it is deemergized a spring 946 is adapted to force 
a plate 94 downwardly. The plate 97 carries 
a stud 948 which projects through a slot 948a. 
(Fig. 64) formed in the supporting plate 949 of 
insulating material and upon which is supported 

5 most of the parts of the dividing mechanism. 
As the stud 948 is lowered, referring to Fig. 64, 
a pivoted holding pawl 950 will be urged clock 
Wise under the action of a spring 95 So as to 
rest upon the top of a notched plate 952. The 
holding pawl 950 is pivoted at 953. 

Referring to Fig. 65 the lower end of the plate 
947 is provided with a pair of slots 954a, and 955a 
engaging pins carried by pawls 954 and 955, re 
Spectively. 
An angular notch associated with pawl 954 is 

formed in a bracket plate 956 and said bracket 
plate 956 is secured to a lower shiftable bar 957 so 
that when the bar 95T is shifted to the right 
(Fig. 65) the pawl 954 previously lowered by plate 
94 will engage the vertical edge of the notch in 
bracket plate 956 to hold the bar 95 in shifted 
position. 
When the pawl 955 is lowered under the ac 

tion of a suitable spring 958 it will engage the 
teeth 959 of a disk 960 pivotally mounted on a 

35 
stud 96 so as to thereby hold the disk. 90 when 
the latter is subsequently successively turned. 
In the normal unshifted position of the lower 

most bar 5 (shown in Fig. 64) there is nor 
mally a connection between the analyzing ele 
ments of the columns representing the dividend 
and the electrically connected accumulator mag 
nets so that upon the first card analyzing oper 
ation the dividend only will be entered in the ac 
cumulator. This connection is described as foll 
lows: from the dividend sockets 36 (Fig. 69) 
there are suitable wire connections 962 (Fig. 64) 
made from such sockets to contact screws of the 
bar 95 which are electrically connected to a 
series of twelve contact blades 963. In the nor 
mal position of the bar 95 (Fig. 64) the series 
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of contact blades 963 electrically contact a series 
of contact points 964 which are electrically con 
nected to other contact points 985, both series 
of contact points 964 and 965 being carried by 
the intermediate and stationary bar 966. The 
contact points 965 normally contact with blades 
96 carried by the upper or movable bar 968 and 
to the contact blades 967 there are suitable elec 
trical wire. Connections 969 which are connected 
to the plug sockets 92 shown in Fig. 69. There 
by as the dividend is read from the card, elec 
trical impulses are transmitted by the connec 
tions comprising the plug sockets 492 (Fig. 69), 
plug cords 937, plug sockets 936, wires 962 (Fig. 
64), contact blades 963, contact points 964 and 
965, contact plates 96, wire connections 969, plug 
Sockets 942 (Fig. 69), plug cords 94 a to certain 
of the accumulator sockets 54 which are related 
to certain, accumulator magnets and wheels. 
At the termination of the first cycle of the 

machine the accumulator will represent 33514. 
Also at the termination of the first cycle of oper 
ation, shaft 700 (Fig. 48e) will, through cam 692, 
close contacts 69 hereby effecting an electrical 
impulse to certain magnets by circuits now to be 
traced: from cam contacts 69, wire 690 (Fig. 
48e), a wire connection 9 O (Fig. 48e) and which 
through connecting contacts 97 of switch D 
(now shifted) extends the circuit by the wire 
972 which leads, as shown in Fig. 48c, to one side 
of each of the magnets 93 and 974. From the 
other side of each of the magnets mentioned a 
common terminal 975 extends the circuit through 
Contact points 96 now closed to the negative side 
of the line by the wire 538. The position of con 
tacts 96, in the form of the mechanism adopted 
is, as shown in Fig. 65, controlled by an armature 
rod fo26. 
When the magnet 974 (Fig. 64) is energized, it 

will rock an arm 97 and by engagement with one 
end of the lower bar 95 will shift the same to 
the left as shown in Fig. 64 thereby bringing 
the dividend contact blades 98.8 out of circuit 
connection with contact points 964 and shifting 
the eight divisor blades 978 also carried by the 
lower bar 95 into contact with the related con 
tact points 979 which are carried by the inter 
mediate and innovable bar 866. Suitable wire 
connections 980 are made between the contact 
points 979 and to the contact points 965 which 
lead to the accumulator magnets. Thereby the 
electric impulses effected under control of the 
divisor perforations will be directed to the ac 
cumulator magnets. The divisor sockets 939 
(Fig. 69) have suitable wire connections 98 (Fig. 
64) to... the contact blades 98. The effective 
analyzing of the divisor factor is performed dur 
ing the second cycle of Operation although the 
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controlling circuits are prepared during the last 
part of the first cycle of operation. 

Also during the last part of the first machine 
cycle a connection is effected to set the machine 
for a subtracting operation and this is effected 
by means of the magnet 973 (Fig. 65) which 
when energized closes contacts 982. The cir 
cult for effecting energization of the subtracting 
magnet is traced as follows: from the positive 
side 497, through wire 600 (Figs. 48e and 48b) 
through connecting contacts 983 of switch D 
(now shifted) (see Fig. 45 also) and the circuit 
then extends by the previously mentioned wire 
connection 674 to a wire 984 (Fig. 48c). The cir 
cuit then extends through contacts 982 now 
closed, wire 985 which extends to the plug socket 
930 (Fig. 4.8b). A suitable plug connection is 
made fron such socket to one of the subtraction 
sockets 493 to thereby energize the subtraction 
magnets 39 and adjust the subtracting racks for 
a subtracting Operation. 

Also referring to Fig. 65 when magnet 93 is 
energized, it will rock an arm 986 clockwise to 
thereby first rock the engaging end of a bell 
crank operating pawl 987 into engagement with 
one of the ratchet teeth 988 of the disk 960 so 
that further operation of the arm 986 will shift 
the pawl 987 upwardly in the manner previously 
explained so as to turn the disk 960 one step of 
movement. At the extremity of such movement 
a pin 989 carried by disk 960 merely contacts the 
upper blade 990 of contacts. 99 without actu 
ally closing such contacts. 
The machine then commences its second cycle 

of operation and during the second operation of 
the machine the divisor factor is read out and by 
means of the subtraction mechanism it is sub 
tracted from the accumulator to effect the fol 
lowing operation: 

33514 
-313 

02214 

The figure on the line above represents the re 
mainder in the accumulator after the first sub 
tracting operation. - 

During the second operation of the machine 
the magnets 973 and 9 are again energized but 
the magnet 974 (Fig. 64) is ineffective to shift 
the bar 97 since the bar is already shifted and 
held in such shifted position by pawl 95 (Fig. 
65). However, when the magnet 973 is energized 
it attracts its armature and again closes con 
tacts 982 (Fig. 69) to set the machine for a 
second subtraction operation to be effected dur 
ing the third cycle of operation. The pawl 987 
is again shifted so as to turn the ratchet disk 
960 a second step of movement to close the con 
tacts 99 to complete a circuit to the first quo 
tient magnet traced as follows: from the wire 
972 (Fig. 48c), a wire 992 (Fig. 65) is connected 
to the lower blade of the pair of contact points 
99 which are now closed at this time. The up 
per contact blade 990 is electrically connected by 
wire 993 (Fig. 64) to a contact blade 994 carried 
by the lowermost bar 957 and, which in the shift 
ed position of the bar 957, has an electrical con 
nection to a contact point 994a which is connect 
ed by a wire connection 994b to a contact point 
994c, contacts 994a, 994c and wire 994b being 
carried by the intermediate movable bar 966. 
From contact point 994c the circuit extends to 
the right blade of a series of contact blades 995 
carried by the uppermost bar 966. From the con 
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tact blades 995 wire connections 996 are made 
to the series of quotient magnets 997 (Fig. 48c). 
The magnets 997 are diagrammatically shown 
in Fig. 48c and are all connected together at 
one side by a wire 998 to the negative side of the 
line 496. Thereby for the first subtraction op 
eration an electrical impulse will be transmitted 
by cam contacts 69 to the quotient magnet 997 
of the first order. As the magnet 997 is ener 
gized (Fig. 48c) it will rock an operating paw 
999 (Figs. 48c, 60 and 65) which will turn a gear 
wheel 00 a single step of movement and this 
position of the gear wheel of and a 'dentated 
wheel 94 secured thereto will be held by means 
of a spring pressed pawl OO2 (Fig. 60) engaging 
a gear wheel 00 la (Fig. 65) secured to gear of 
and dentated wheel 04. 

Therefore, the first quotient representing wheel 
E.00 will be set to represent '1' as the first quo 
ent. 
As the third cycle of operation begins the card 

will again be analyzed and the divisor value will 
again be subtracted from the last remainder and 
this operation is tabulated as follows: 

02214 
-313 

70914 
This, of course, indicates that, an overdraft has 
been determined. To effect certain operations 
when an overdraft has been reached suitable con 
nections are made to the tens transfer controlling 
contacts of the accumulator wheel of the highest 
order. This connection is traced as follows: 
Referring to Fig. 48a it will be observed that the 
transfer contacts 278H, 280E which are in the 
example assumed, selected as the highest order 
of the dividend effect a connection from the posi 
tive side of the line 496 through such contacts, 
which are closed as the highest order wheel 
turns, reversely through zero to thereby extend 
the circuit by means of wire f OO3 to a plug sock 
et 004. The corresponding highest order mag 
net is is, of course, selected as part of the series 
controlling the representing of the dividend, so 
as to turn the related accumulator wheel. How 
ever, any order may be used as a series of such 
sockets 4 are provided at the upper part of 
the plug-board, one for each denominational or 
der, so that a control may be exercised by any 
denominational order selected as the highest or 
der of the dividend. From the plug sockets OG4, 
a plug connection 005 (Fig. 69) is made to a plug 
f006. From this plug, referring to Figs. 48a, 
48b, and 48c, a wire connection 007 is made 
to one side of a pair of magnets f OG8, 008a. 
The magnet O08o is energized as designated by 
its subscript when a subtraction operation effects 
an overdraft of the dividend and the magnet 
008a, is, as designated by its subscript, energized 
when an adding operation is performed to subse 
quently place the dividend in a positive condition. 

Referring to Fig. 64, it will be observed that 
secured to a stud 009 which passes through the 
supporting plate 949 is an arm 00 and to the 
arm follo is pivoted a plate of which has an 
elongated slot receiving a stud O2 carried by 
the supporting plate 949. The arm O is shown 
in Fig. 64 in shifted position but in the normal 
position of the arm of 0 and the plate of a 
relationship is effected between contact fingers 
O30, 103a and contact plates 1040, O4a re 

spectively, as shown in Fig. 63. The bar Of 
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carries insulated therefrom these two contact 
fingers 030 and Of 3a which at their ends are 
reduced circular portions of spring plates car 
ried by the plate O. From the magnet 008o 
(Fig. 48c) a wire connection f of 5 is made to the 
contact finger to 3o and since in the normal 
position of the bar Off the contact finger to 3o 
engages the contact plate fo 4o (Fig. 63o) the 
circuit will be extended by the plate to 4o. to a 
terminal Of 6 which as shown in Fig. 48c ex 
tends to the negative side of the line. However, 
when the bar f00 is shifted to the position 
shown in Fig. 64, due to the energization of mag 
net O08, contact finger f03o will now engage 
a face of a block of insulating material of and 
the contact finger C3a will engage the contact 
plate f of 4a (see Fig. 63a) preparing the magnet 
008a for energization during the subsequent 

operation. Substantially the middle portion of 
an arm Of 8 (Fig. 65) is connected by a screw 
09 to the armature rod 026 of the magnets 
008 and 008a so that when an overdraft is 

determined by the tens transfer mechanism, en 
ergization of the magnet 008o will rock the arm 
08 clockwise and an interconnecting arm f O2 

counterclockwise thereby rocking the stud 009 
in the opposite direction or clockwise as viewed 
in Fig. 64 retracting the arm f of 0 to the posi 

30 
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tion shown in Fig. 64. 
Pivotally and slidably mounted by means of 

a stud fo?2 (Fig. 64) secred to the supporting 
plate 947 is a paw iO23 of bell crank formation 
and which is connected to the lower extremity 
of arm iO by means of a pin and elongated 
slot connection fo24. The shifting of the arm 
60 to the position shown merely retracts the 
pawl 1023 to the position shown in Fig. 64 where 
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its vertical engaging end is now positioned over 
the first tooth from the right end of the bar 
952 without, however moving the bar during this 
movement. 
During the operations effected during the sec 

ond subtraction machine Operation an electrical 
impulse will also be directed to the wire 975 but 
since contacts 976 (Fig. 65) are now open, due 
to the energization of magnet 008, magnets 
973 and 974 will not be energized during the 
dividing operations in which an overdraft is de 
termined. As contacts 982 (Fig. 65) are not 
closed the Subtraction magnets will not be ener 
gized and the machine will now effect a normal 
adding operation. 
During the second subtraction machine oper 

ation when the magnet 008o is energized, a can 
projection iO25 (Fig. 65) integral with the arma 
ture rod f 26 coacting with a pin O2 carried 
by the plate 947 elevates the latter as armature 
rod 026 is shifted to the right due to the ener 
gization of magnet O08o. 
ing with the pin carried by the pawl 955 is 
shorter than the slot 954a, so that when the plate 
947 is shifted upwardly only the pawl 955 will 
be elevated sufficiently to release it from the 
ratchet teeth 959 of disk 866). Stud 948 will not 
be elevated a sufficient amount at this time to 
elevate pawl 950 (Fig. 64). When release of 
pawl 955 is effected the disk 960 will be turned 
clockwise under the action of a spring O27a. 
which was previously tensioned by the turning of 
the ratchet disk 960 in a counterclockwise direc 
tion by pawl 907. Therefore, it will be apparent 
that contacts 99 are opened during the cycles 
of operation in which an overdraft is reached, 
Referring to the wiring diagram, it will be ob 
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served that by the opening of contacts 99 f a 
circuit will not during the adding operation be 
closed to the first quotient magnet 997 and, 
therefore, the associated representing wheel OO 
will remain in its adjusted position indicating 
'1' for the first quotient digit. 
The fourth cycle of machine operation will 

now be instituted and as previously described 
will effect the addition of the divisor to the re 
mainder effecting the operation stated below: 

7094 
--313 

02214 

During such operation, it will be apparent that 
the tens transfer contacts 278H, 28OH will again 
close and since the contact points f O3a and 
of 3o are in the position shown in Fig. 63a a 

circuit will be effected by means of the contact 
point Ota and a contact plate of 4a and by 
the closing of the tens transfer contacts to ef 
fect the energization of the magnet f O08a. As 
this magnet is energized, it will shift the arma 
ture rod fo26 to the left (Fig. 85) rocking the 
arm of 8 counterclockwise and by means of the 
arm 02 the stud 009 is rocked in a counter 
clockwise direction as viewed in Fig. 64. Since 
arm 00 is now in the position shown in Fig. 
64, the initial rocking of the arm of O in a 
counterclockwise direction will first rock the 
pawl 023 clockwise so that its end engages the 
first notch of the bar 952. Thereafter, further 
movement of arm of O will shift the notched 
plate 952 and, therefore, the uppermost bar 968 
to the right in which shifted position it will be 
held by the pawl 950. The denominational rela 
tionship will now be changed by one order be 
tween the accumulator elements and the con 
trolling card columns of the divisor and, at the 
same time, the contact blade 994 (Fig. 64) will 
be associated with the second blade (from the 
right) of the group 995 which blade 995, of 
course, is connected by a suitable wire connec 
tion to the second order quotient magnet 997. 
As the arm of 0 is shifted to the right (Fig. 64) 

the contact points 03a and Of 3o will be posi 
tioned as shown in Fig. 63o so that upon the 
next overdraft operation the magnet 008 will 
be energized to repeat the operations previousl 
described, 
AS the armature rod 026 is shifted to the left 

(Fig. 65) by the action of magnet 008a the plate 
Sé will drop downwardly a sufficient extent so 
that the pawl 955 again cooperates with the 
ratchet teeth 959. At the termination of the 
fourth cycle of operation, or stated in general, 
for each operation where an overdraft is cor 
rected by an adding operation the magnet 973 
will be energized under control of the cam oper 
ated contacts 69 (Fig. 48e) thereby closing the 
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contacts 982 to energize the subtraction magnets . 
39 (Fig. 48d). Also the pawl 987 effects a step 
of movement of the ratchet disk 960 so that pin 
989 now coacts with the uppermost blade 990 of 
contacts 99 preparing for the closure of such 
contacts during the next operation of the machine 
in which the first subtraction is effected from the 
amount standing on the accumulator to ulti 
mately determine the digital value of the next 
quotient. . 
The machine is now conditioned to effect sub 

traction of the divisor from the remainder and 
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this operation is illustrated below, noting the 
change in denominational relationship 

02214 
-313 

-aii 

99.084 

In such operation, the totalizer will immediately 
be placed in a negative condition so that an add 
ing operation will subsequently follow in the man 
ner previously described and the bar 967 (Fig. 
64) will be shifted one more step to the right. 
It will also be understood that there will be no 
entry in the second quotient magnet and the re 
lated set of wheels 00, 00 fa, 0.44 will not be 
turned but will remain at normal to indicate '0'. 
. The third quotient magnet will now be selected 
for energization due to the shifting of the bar 
967 and the machine will be conditioned for the 
fifth cycle of operation which will effect the addi 
tion operation as follows: 

99084 
313 

anwala 

02214 

The next operation will effect the following sub 
traction operation with the change in denomi 
national relationship noted below: 
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02214 
313 
em 

O1901. 

Thereafter seven more subtraction operations 
will follow resulting in subtracting the divisor 313 
from the remainder 02214 seven times after which 
an overdraft will be reached and causing through 
repeated closure of cam contacts 69 the trans 
mission of impulses to the third quotient magnet. 
The third quotient magnet wheel 00 will then 
be set to represent "7" and when an overdraft 
has been reached an adding operation will sub 
sequently follow giving a third shift to the bar 
968 and a subtraction operation will thereafter 
take place. In the example assumed, a remainder 
of "23' will be obtained in the accumulator and 
since the remainder "23' is a fractional value 
of the divisor "313" the third quotient wheel will 
represent the last digit of the quotient and the 
accumulator wheels will represent the remainder 
'23". Thereafter, at the completion of the divid 
ing operation just described, the quotient repre 
senting wheels will represent '10'7" and the ac 
cumulator which received the dividend will repre 
sent the remainder '23'. 

It is desirable in order to avoid unnecessary 
operations of the machine to limit the number 
of machine operations after the desired number 
of quotient digits has been secured. For exam 
ple, in the example discussed, the quotient is 107 
and it is desirable that upon securing the last 
quotient digit "7' to immediately indicate the 
result in some suitable manner and then permit 
the result to be directly printed without inter 
mediate idle machine operations. ' 

It will also be apparent that when the dividend 
comprises a large number of denominations which 
may be a decimal value and the divisor comprises 
a few denominations, it is sometimes desirable to 
secure only a few of the quotient digits. 
To this end, there is attached to the plate 949 

(Fig. 64) a bar f030 of insulated material and 
which has embedded therein two metallic strips 
08 and fosz. The bar 030 also carries a series 
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of eight contact points foS3 and a second series 
of contact points 034 each. Set of which is ar 
ranged as shown for reasons which will be later 
obvious. The series. Of contacts f 33 and 0.34 
are electrically connected to wire connectors 035 
and each of the eight wire connectors iO35 are 
connected by suitable wire connections to the 

5 

eight related plug sockets in the row 588 (Fig. 
48b). 

It will be clear that after the third quotient 
digit has been secured and bar 968 has received 
its third step of movement the third contact point 
033 from the left will now be in electrical en 
gagement with the strip 03 by means of a finger 
of the upper contact plate 036a which is carried 
by a block attached to the bar 968. 

Suitable plug connections are made to the 
third plug from the top of row 588 (Fig. 48b) so 
that a connection from the positive side of the 
line is now made to the strip O3. The strip 
103 is connected by a wire 037 to a magnet 
08 (Fig. 48c) one side of which is connected 
by a wire 1039 to cam controlled contacts 040 
which lead to the wire 945, which it will be re 
called, connects to the negative side of the line. 
The cam which controls contacts 040 is mounted 
upon the multiplier shaft so that after the last 
quotient digit has been entered in the related 
wheel and the dividend totalizer is now in a posi. 
tive condition the contacts 1046 close to energize 
magnet (038. : 

Referring now to Fig. 60, it will be clear that 
when magnet 038 is energized the armiature 
thereof will be moved upwardly so as to rock 
one arm 04 which is one arm of a pair which 
are connected together by a rod O42. When the 
frame constituting arms 04 and rod O42 is 
rocked the rod f O2 by coacting with the series 
of holding pawls foe will rock the holding pawls 
to release the gear wheels 00 fa and therefore 
dentated wheels f44. As each dentated wheel 
f044 is turned to represent a value a coil spring 
043 will be coiled so as to later return the 

dentated wheel 044 to normal position. Each 
dentated wheel 044 which is attached to related 
gear wheels eO and 00 is adapted when re 
stored by related coil spring fo43 to close related 
contacts 045 (Fig. 60) one or more times as the 
Set of wheels (0, 00 a. and 646 are released 
to be returned to its normal position. For ex 
ample, if a wheel set was set to represent '7', 
upon its return the associated dentated wheel 
4 will close contacts 045 seven times. 
One side of each of the series of contacts 045 

is connected to the wire 674 (Fig. 48c) which 
leads to the positive side of the line. The other 
side of each of the series of contacts 045 are 
connected by individual wire connections 046 to 
the quotient plug sockets 94.0 (Fig. 69) so that 
by a series of electrical impulses controlled by 
contacts 045 the related magnets will be ener 
gized by a series of successive impulses to thereby 
set associated accumulator wheels to represent 
the quotient. 
A following operation of the machine then en 

sues during which time the divisor is subtracted 
from the remainder and following such operation 
the divisor is again added to the remainder re 
storing the remainder “23” in the example in 
volved on the dividend totalizer. During the lat 
ter operation, the lower finger of contact plate 
036b (Fig. 64) will now engage the contact point 
O34 just ahead of the contact point fo33 previ 

ously engaged by the upper finger 036a. 
In the same manner, a connection will be ex 
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tended from the positive side of the line to the 
contact plate 032 and thence to a wire 04 
(Fig. 48c) which leads to one side of the relay 
magnet R4, the other side being connected to the 
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negative side of the line so as to thereby energize 
magnet R4. 
As the function of this relay magnet was pre 

viously described in the last part of the section 
designated "Cross calculation devices' and also 
"Total taking' it will only be generally explained 
herein that this relay magnet causes the subse 
quent feeding of the card involved in the division 
operation. That is, relay magnet R4 causes the 
deenergization of the card feed clutch magnet 
565 and the deenergization of the multiplying 
clutch magnet 680. From Fig. 48c, it will be ob 
served that wire O4 is connected to the wire 
T08 which leads to cam controlled contacts 703. 
As previously stated the timing of these contacts 
is such that the magnet R-0 will be energized 
at the desired time to effect a circuit connection 
by wire 574 to the total taking controlling switch 
806. Also contacts 709 are closed, and by means 
of relay magnet R-0 they effect the energiza 
tion of the main clutch magnet 52 thereby caus 
ing an operation of the listing shaft and printing 
the remainder standing on the dividend accumu 
lator elements and also the quotient standing on 
other accumulator elements and which were pre 
viously set under control of the quotient digit 
wheels 00. 

It is also pointed out that when the card passes 
to allow closure of contacts 67, magnet 943 (Fig. 
48c) will be energized to thereby elevate bar 94. 
to elevate both pawls 954 and 955 (Fig. 65) and 
also holding pawl 950 (Fig. 64) so as to permit 
return of the shifted bar 968 to normal by a 
spring 968a. 

Also during the last cycle in which an addition 
was performed since contacts 976 (Figs. 65 and 
48c) are closed, magnet 973 will be energized to 
close contacts 982 thereby causing the subtrac 
tion magnet 39 to be energized, as it is involved 
in either a grand and Subtotal printing operation 
which operations are necessary to secure a result, 

Summary and numerical punch 
The present machine also includes a punching 

mechanism which serves primarily to punch the 
results of any calculating operation on a card. 
The punching mechanism, if set for an operation 
is adapted to punch any card it receives so that 
the result of the calculation secured by the total 
taking mechanism can be punched upon a blank 
portion of a card. This may be a card from 
which the factors of the calculation were derived 
or the last card of a group. 

In general, the punching mechanism consists 
of a laterally shiftable unit compristing twenty 
rows of punches. The plurality of rows, each row 
consisting of nine punches, may be correlated 
for punching in any twenty card columns. The 
punching unit is shiftable manually by means of 
a crank and a numbered dial designates which 
card columns will be punched. 
The details of the punching mechanism are 

disclosed in Figs. 6, 10, 11, 12, 18, 19, 20, and 55. 
Reference to specific figures will be made when 
such figures best illustrate the parts to be de 
scribed. 
As the punching mechanism is controlled for 

setting by twenty denominational orders of the 
accumulator, corresponding controlling Connec 
tions are provided for. In the present machine 
the first twenty accumulator elements at the left 

39 
of the machine are adapted to control the setting 
of the punching mechanism. 

Therefore, in order to punch the results. of the 
calculation, the results to be represented by 
punching a card are entered in these accumula 
tor elements by suitable plugging arrangements. 
For example, in multiplying operations, the prod 
uct plug sockets 806 (Fig. 66) are connected by 
plug cords to the first twenty accumulator mag 
net sockets 54 at the left of the machine. In 
division operations, the quotient plug, Sockets 940 
(Fig. 69) are connected by plug cords to any of 
the accumulator plug sockets 54 of said twenty 
denominational orders. 

Referring to Fig. 20 which discloses one of the 
type bars of the first twenty denominational or 
ders (and also to Fig. 10) slidably mounted in a 
frame. comprising a pair of side plates 1050 and 
105 (Fig. 20) is a series of members 052 each 
of which is normally urged upwardly by a spring 
0.53 so that a tube fos4 which is the upper and 

integral part of the related member 052 engages 
the bottom edge of the related type carrier 300. 
The frame O50-05 also carries a series of 
tubes foss and in each tube there is fitted a 
Bowden wire 0.56 and the wire passes through 
the tube 055 and the tube 054, and one of its 
ends is suitably anchored at the upper extremity 
of tube 064. The illustration and connection is 
Omitted in Fig. 20 for the sake of clearness. 
Therefore, it will be evident that as the type car 
rier 300 rises spring 0.53 will shift related tube 
054 upwardly thus pulling the Bowden wire 1056. 
It is undesirable that the members 052 and 

wires 056 be adjusted during type bar setting 
Operations in which no punching operations are 
desired. To this end each of the series of mem 
bers 052 has a shoulder 057 which is normally 
caught by a latching ball 058. The latching bail 
extends transversely of a series of the twenty 
members O52. 
A cross bar 059 connects the side arms of the 

bail 050 and a bracket O60 is attached to the 
Cross bar 059. A magnet f O6 may be energized 
So as to rock downwardly a member f062 which 
has a suitable pin and slot connection to the 
bracket f O60 to thereby shift ball O58 to release 
the Series of members 052. Magnet 06 is ener 
gized for a sufficient length of time during a total 
taking operation and at the time the type carriers 
300 are beginning to rise to represent a total. 
Therefore, the unlatching position of bail 058 is 
retained so that at the initial rise of the type 
carriers 300 during a type setting operation the 
punching mechanism may be set. 

Referring to Figs. 11 and 55, it will be ob 
served that the punching unit is supported mainly 
by two side frame plates fo63 and C64 which 
are joined together by suitable cross members, 
Such as a tie rod 065 (Fig. 55) and other mem 
bers which will be referred to hereinafter. 
The punching unit is slidably mounted by a 

pair of cross rods foss and 067 (Fig. 6) which 
paSS through the side frames 063 and 064 and 
which are suitably fastened at their ends to the 
inside of the machine side frames. Therefore, the 
punching unit may be shiftable laterally along 
the cross rods to the desired position. 

Carried by means of a bar 068 (Figs. 18 and 
19) which is carried by the side frames of the 
punching unit is a series of twenty bell cranks 
069. The horizontal arms of the bell cranks have 
connected thereto the other of the ends of the 
Bowden wires 1056. The vertical arm of each 
bell crank 069 has a pin and open slot connec 
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tion with a slidably mounted member 070 and the 
latter, in turn, has a pin and slot connection to 
a punch interposer f0. 

Each punch interposer is slidably mounted and 
is shifted differentially under control of the re 
lated Bowden wire so that a depending portion 
072 of the interposer may cover one or more of 

the series of nins punches (073 of the related 
row. For example, when an interposer is shifted 
from the Fig. 19 position to the Fig. 18 or Fig. 12 
position three punches O73 are covered by the 
portion 072 and by suitably effecting depres 
sion of the interposer 0, the punches 67 
which are covered by the portion 072 will be 
shifted downwardly to effect a punching oper 
ation. Referring particularly to Fig. 55 the side plates 
83 and 64 are joined together at their bottom 

to provide a cross plate 04 which is provided 
with a series of holes so as to receive and guide 
the punches 08. The card designated by nu 
meral Osin Figs. 18 and 55 is adapted to be fed 
beneath the punches OTS when they are all in 
their upward positions. Spaced apart from the 
cross plate OT (Fig. 55) is a die plate fols 
which also has a series of punch receiving holes. 
The desired separation between the cross plate 
1074 and die plate 1075 to receive the card is ef 
fected as shown in Fig. 55 by a U-shaped mem 
ber 077 which at its left end (Fig. 55) has an 
upper plate of 8 and a lower plate O9 a slot 
being provided between said plates in order to 
unobstruct the passage of the card for 5. The U 
shaped member OT has a central strengthening 
rib 080. Plate07 is attached to the side plate 
063 and plate O9 to a casting 08 by suitable 

fastening means so as to provide a rigid struc 
ture. As is best shown in Fig. 6, the die plate 
OTs is carried by the casting 08 . By the U 
shaped member 1977 the lower portion of the 
punching unit and the framework f063, O64 are 
rigidly secured together so as to provide the nec 
essary rigidity in construction and still permit 
passage of the card. It will be clear from Fig. 55 
that the U-shaped member 1077 provides an in 
terior slot to 83 through which the card 0.5 may 
be fed in any position of the punching unit. 

Referring particularly to Figs. 5 and 55, it will 
be observed that the bottom portion of the U 
shaped member 077 rests upon a pair of guide 
srails (82 so that the punching unit is thereby 
guided for a slidable movement by said bars. 

(CY 

S 

For depressing the punches which are select 
ed for a punching operation by the interposers 
07 the following arrangement is preferably emi 

ployed. 
As best shown in Fig. 12 and Fig. 55, a lower 

U-shaped member 1084 is provided with a series 
of holes receiving the punches O73 but circular 
shoulders fo85 of such pins rest upon the upper 
surface of the horizontal portion of the member 
1084 thereby holding the punches in normal ele 
Wated position permiting free movement of the 
card to be punched. 
Above the member 084 there is provided a 

cross plate 1086 which also guides the punches 
OT and above such plate there is provided an 
upper U-shaped member 08 similar to the 
member 1084 and in which the interposers are 
slidably mounted. The members foe and 0.87 
as well as plate OTS are suitably connected to 
gether so as to receive together a simultaneous 
movement of depression. Member 84 is suit 
ably guided for reciprocation in the punching 
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unit by means of holes receiving pins E 088 car. 
ried by the plate foll (see Fig. 18). 
The top plate fo87 has secured thereto two 

right angled brackets 089 (Fig. 19) receiving side 
bars O90a secured to a punch block 090. By de. 
pression of the latter the upper or movable por 
tion of the punching unit is depressed and since 
the interposers select a certain number of 
punches the interposer and such punches will 
also be depressed downwardly so as to perforate 
the card in the selected card columns and be 
returned positively by restoration of block 090. 
AS best shown in Fig. 55 the punch block 090 

is reciprocably movable in the side machine 
frames 8 and 9 by means of slots 109?. 
As best shown in Figs. 5 and 19, the punch op 

erating shaft 092 is provided with a pair of 
eccentric disks 093 and each of such eccentric 
disks are adapted to rock a related plate 1994 (see 
Fig. 5 and Fig. 55) which at its upper end is 
attached to one end of the extremity of block 
O90. Therefore, it will be apparent that upon 

a rotation of shaft 092 the punch block 090 
will be shifted downwardly so as to effect a 
punching operation. 

It is pointed out, as best shown in Figs. 18. 
and 19, that each plate follo is provided with 
ratchet teeth 095 which are adapted to be 
engaged by a spring pressed holding plate 1096 
so as to hold the shifted interposers 107 in punch 
Selecting positions. The plate 1096 has pivoted 
thereto a link 097 (see Fig. 6) which is connected 
to an armature 0.98 of a magnet 099. When 
magnet 099 is energized plate 1096 will be forced 
downwardly so that springs ff00 return the bell 
cranks, 069 and interposers 07 to their nor 
mal positions, 

... It is, of course, understood (referring to Fig. 
20) that springs 053 will be likewise effective 
to return members 1052 to normal position at 
which time tubes 054 will abut the bottom edges 
of the controlling type carriers 300. 

In order to laterally shift the punching unit to 
punch in the selected twenty card columns there 
is provided a worm screw 0 which is journalled 
in the machine side frames 8 and 9 (Fig. 11). 
Secured to the side frame f CS4 is a nut 02 
receiving worm screw ff Of and which has internal 
threads similar to those of the worm screw 0. 
By turning the worm screw Of, it will be obvi 
ous that the punching unit may be shifted to 
any desired position. 

Referring to Fig. 11, it will be observed that 
the worm Screw of extends through the left 
side frame 8 and has secured thereto a handle 

Ofa (Fig. 1) and a disk 03 (Fig. 2) provided 
with a pin 04. Pin O4 is provided at the 
periphery of disk 03 and is adapted to engage 
successively notches in a disk 05 and therefore 
turn the disk 05 by a Geneva movement as the 
punching unit is shifted to a desired position. 
The disk ff05 carries two concentric series of 
numerals, both sets of which are visible through 
a suitable aperture in the machine casing. The 
set of figures. On the same radial line at read 
ing position determines which columns of the 
record card will be punched. 

Punching control electrical features 
To effect card punching, control switch 06 

(Fig. 66) is shifted from the 'out' position to the 
"in' position in which latter position it causes 
punching. Referring to Fig. 6 it will be observed that 
when a card reaches rollers 58 and 59 which are 
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constantly rotating said rollers feed the card be 
neath the punches. 

Referring now particularly to Fig. 19, it will 
be observed that when a card reaches a card 
lever 07 pivoted at O8, it will rock the same 
so that the left end (Fig. 19) is lifted upwardly 
to open contacts 109 (Fig. 48f). Therefore, it 
will be observed that such contacts open a cir 
cuit which extends from the positive line side and 
by a wire 0 to the magnet of a relay RS, the 
other side of said magnet being connected to the 
negative line side. As the magnet is deemergized 
its armature will drop closing contacts . 
One side of said contacts is connected to the posi 
tive line side 497 arid the other side leads by 
means of a wire ff2 to contacts f 13 which are 
now unlatched in closed position at this time, by 
means which will be presently described. 
The circuit extends through such closed con 

tacts 3 and by a wire f4 to the magnet f is 
of the punch control clutch which effects punch 
ing operations. The other side of the magnet 

is is connected by a wire f 6 to the negative 
line side. The effectivity of the magnet which 
controls, the punch control clutch is therefore 
dependent upon the previous closure of contacts 

f3 as well as the opening of card Control Con 
tacts if 09 effected by the card when it arrives 
in the punching mechanism. 

Contacts 8 are unlatched for closure by the 
energization of the magnet C6 and the energi 
zation of the magnet is placed under control of 
the punch control lever 06 (Fig. 48b) and the 
total taking mechanism. The ever f06 is con 
nected by a wire 574 to terminal 606 which is 
connected to the positive line side in each opera 
tion in which a total or result is taken from the 
accumulators. 

It will be recalled that in group controlled total 
taking operations relay R-8 will close contacts 
52 to extend the positive side of the line to the 
terminal 606. In securing the result of a Cross 
calculation, division, or multiplication operation, 
relay R-0 will close contacts 705 to also extend 
the positive line side to terminal 808. 

Also manually controlled total taking Opera 
tions will extend the positive line side to term 
nal 606 by closure of contacts 53 in taking a 
grand total and closure of contacts 50 in taking 
a sub-total (see Fig. 48b). 

Hence in taking a total under any type of Con 
trol punching of the result on the card fed will 
ensue, provided switch 06 is in effective posi 
tion. 

Therefore, when switch ff08 is closed, it will 
engage a terminal which is connected to a Wire 
f f ( 8 thereby extending the circuit from the posi 
tive line side during total taking operations by 
wire f8 which leads, as shown in Fig. 48f to 
one side of the magnet fo6, the other side be 
ing connected to the negative line side. There 
fore, it will be apparent that when the magnet 
of is energized its armature will be attracted 

to permit contacts fff3 to be unlatched and held 
in closed position. When magnet 06 is ener 
gized it will release the members to 52 (Fig. 20) 
for differential positioning under control of the 
type bars 300 during total taking operations. 
Members 052 will be held in shifted position 
until the card to be punched opens contacts 09. 
The clutch f f l (Fig. 55) which controls 

punching operations is similar in construction 
and Operation to the main clutch of the machine 
and the circuit to the controlling magnet S 
is retained for a complete cycle of operation pre 

4. 

cisely in the manner previously explained for the 
main clutch disclosed in Figs. 24 and 25 and will, 
therefore, not be repeated herein. It should be 
observed, however, that driving member 9 
(Fig. 55) of the clutch is secured to the gear 27 
E. it will be recalled, constantly rotates (see 
Fig. 5). 
When the clutch connection has been made and 

the shaft 092 rotated partially in the arrow di 
rection Fig. 19 an abutment 20 of a disk 2 

to shaft 092 will be drawn away from 
a shoulder of a slidable member 22 thereby per 
mitting a spring 23 to draw the same upwardly 
to bring a card stop 24 into position so as to 
act as an abutment for the leading edge of the 
card to be punched. 
The trailing edge of the card, however, still co 

operates with the feeding rollers 58, 58 (Fig. 6) 
and such rollers are preferably frictionally driven 
so that while they have a frictional engagement 
with the upper and lower surfaces of the card, 
they will be ineffective to feed the card further 
against the action of the card stop 24. The 
card will thereby be held in a position for the 
punching operation which occurs after the inter 
posers have been set under differential control of 
the type carriers. The latter, of course, are set 
to represent any amount from the accumulator 
elements of the first twenty orders and which 
may represent a total, a balance, a quotient, or 
the product of a multiplying operation. 

After the punching operation has been effected 
a cam 25 (Fig. 48c) on the punch controlling 
shaft 092 will close contacts f26 thereby ex 
tending the circuit from the positive line side by 
a wire 2 through such closed contacts to a 
wire ff2, which leads to one side of the magnet 

99, the other side being connected to the nega 
tive line side. This magnet, it will be observed 
from Fig. 6, effects shifting of the holding bail 
896 to permit the interposers to return to their 
normal position. The magnet, of course, is ener 
gized at the end of the punching operation so that 
the interposers are now in position for a sub 
sequent setting. 

Referring to Fig. 48f it will be observed that 
can f2 also shifts a slide 29 so as to shift 
one blade of contacts if 3 permitting armature 
of magnet 06 to be shifted upwardly to hold 
the shifted blade in latched position at which 
time contacts f 3 are in open position. 

It will be recalled that card feed is stopped 
during a total taking operation under control of 
a disk 580. This prevents feeding of a card from 
the analyzer to the total punch which may have 
a card therein for the purpose of being punched. 
Otherwise one card may be fed over another. 

If a card has been punched and the punching 
mechanism is in readiness to receive another card 
an insulated part 580a of the disk 580 (Fig. 48c) 
will break the circuit to the card feed clutch 565 
and therefore card feed will be resumed. Thus, 
time is saved in allowing overlapping cycles be 
tween the total taking mechanism and the punch 
ing mechanism. 
The total punch shaft is provided with a cam 

which controls the closure of contacts 203 (Fig. 
48c). The upper blade of such contacts is con 
nected to the positive line side by wire 557 when 
group control is used. The circuit is then ex 
tended by the contacts f2O3 to the wire 200 
which as previously stated continues the circuit 
to one side of the magnet of relay R-7 (Fig. 48f), 
the other side being connected to the negative 
line side, Thus magnet R-T is energized to cause 
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the closure of contacts SIS in readiness for further 
operations requiring the main clutch. 
There will now be described asome of the pos 

sible operations which can be performed by the 
machine when utilizing the punching mechanism. 

In general, it is stated that any result desig 
nated on the accumulator elements which control 
the setting of the punching mechanism can be 
punched on a card fed to the punching mecha 
nism. In each case, it is necessary, of course, 
that a total, taking operation be instituted and the 
punch control switch 06 (Fig. 43) be pre 
viously shifted to the "in' position. 

It is necessary that the card fed to be punched 
be blank in the field in which the result is to be 
punched. However, other fields may be punched 
but of course the machine will not be plugged to 
control calculation from such fields when a total 
taking operation is to be performed. It is obvious, 
also that the result may be punched either in the 
field correlated with the Order of the accumulator 
elements controlling the setting of the punching 
mechanism or by suitably positioning the punch 
ing mechanism any other unperforated field of 
the card may be punched to represent the result. 
Punching of result controlled by automatic group 

control 

It is desirable in many instances that the 
punching of the result automatically occurs be 
tween groups of items, each of said groups repre 
senting a distinct classification. Between each 
group of classified cards there is interposed a card 
which is either blank in all of the card columns or 
blank in the card columns which are adapted to 
effect the automatic control. Assuming that the 
card is unpunched in all fields the first group 
control switch 49 at the left in Fig. 43 is shifted 
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to either its uppermost or lowermost position and 
the remaining group controlling switches 549 are 
permitted to remain in their intermediate or neu 
tral position. It is also necessary to shift the 
group control switch 546 (Fig. 43) to the "in" posi 
tion and also the switch 54 to the desired position 
depending upon whether a sub-total or grand total 
is to be taken. Therefore, as an unpunched card 
passes to the analyzing mechanism the machine 
automatically senses, as previously described, the 
fact that the card is unpunched and, therefore, 
a total taking operation will ensue. The result 
on the accumulator controlling the punching 
mechanism will control the setting of the punch 
ing unit and when the card arrives in the punch 
ing unit a punching operation will be effected. 

It is obvious that the result may be punched in 
the field correlated with the Orders of the ac 
cumulator elements controlling the setting of the 
punching mechanism or in any field, the latter 
being performed by suitably shifting the punch 
ing unit. 

In the event that a certain unpunched field is 
to effect an automatic total taking operation, the 
asSociated group controlling switches 549 are 
shifted to delimit the field, in the manner pre 
viously described, so as to cause an automatic 
total taking operation and the punching of the 
result in the card which is unpunched in the con 
trolling field. The result, of course, can be 
punched in this field or in any other field de 
pending upon the position of the punching unit. 
Punchting result of cross calculation, multiplica 

tion or division operations. 
To effect the punching of the result of a multi 

plying, dividing, or cross calculating operation the 

lator wheel. 
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punch control switch 06 is, as usual shifted to 
the "in" position and immediately after com 
pleting the calculation, the result of the calcula 
tion is secured and the card fed to the punching 
unit will be punched to represent the result. As 
in such types of calculation under discussion two 
or more factors are involved, it is necessary of 
Course that the punching unit be properly posi 
tioned so as to cause the punching of the result 
in One of the unused card fields, The result of 
the calculation is, therefore, punched in the same 
card from which the factors are derived and this 
card can then be used as the controlling instru 
mentality for Subsequent calculating operations. 
If this is not desired a card can be fed during the 
securing of the result of any of the types of calcu 
lation under discussion and the result punched 
in this card instead of in the card from which the 
controlling factors were derived. 

Duplicate or repetition punching 
It is desirable at times that repetition punch 

ing be effected for one or a number of cards and 
this is usually performed by means of a supple 
mentary card punching machine but the present 
machine is capable of securing this result avoid 
ing the necessity of providing a separate punch 
ing machine. 
The data to be repeatedly punched on succes 

sive cards is, of course, limited to twenty card 
columns but the repetition or duplicate punching 
may be performed in any card field comprising 
twenty card columns, dependent upon the posi 
tion of the punching unit. The data to be 
punched in duplicate is initially set up in the ac 
cumulator which controls the setting of the 
punching mechanism. The initial set up is ef 
fected either under card control or by the manual 
setting mechanism previously described. After 
the initial set up in the accumulator, the machine 
is preferably set for automatic group control, the 
machine also being conditioned to perform sub 
total taking operations. - 

Each card which is blank in the field which 
controls the group control mechanism may be 
punched, if desired with the result standing on the 
accumulator or any other field may be so punched. 
As previously stated the group control switches 
59 (Fig. 43) are adjusted in accordance with 
whether a single controlling field is blank or 
whether the card to be punched is unpunched in 
all columns. 

Consecutive numbering punching 
In addition to the above described punching 

Operations the machine is also capable of punch 
ing a series of cards to consecutively number such 
cards 
To this end there is provided a pair of plug 

Sockets SO (Fig. 48b) either of which has a suit 
able plug connection to the units magnet of the 
accumulator which controls the setting of the 
punching mechanism. Each of said plug sockets 
f50 is connected by a wire 5 to one blade of 
the cam controlled contacts 629 (Fig. 48c) and 
thence through such closed-contacts to the posi 
tive line side 497. Therefore, for each operation 
of the shaft 4 an impulse will be directed to the 
units accumulator magnet (as one side of the 
magnet is connected to the negative line side) ef 
fecting the addition of one to the related accumu 

When a series of cards are succes 
sively fed to the punching mechanism and the 
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accumulator initially represents zero. For each 
card thereafter passed to the machine, corre 
sponding to each operation of shaft 4, each ad 
dition of a unit to the accumulator will change the 
accumulator setting to thus cause the punching of 
the series of cards to represent consecutive nun 
bers. f 

In the event that the consecutive numbers do 
not require the use of all of the twenty columns 
of the punching unit, and if so desired, the 
columns not employed for consecutive numbering 
punching may be used to cause repetition punch 
ing. The repetition punching will be effected 
simultaneously with the punching of each of the 
consecutive numbers. - 
In the event the consecutive number should 

start above zero, as for example 500, idle opera 
tions of the machine to reach such setting will be 
eliminated if the initial number is set in the ac 
cumulator either under, manual control or card 

After the punching of the number 
representing the initial setup each successively 
fed card will receive a punching representing a 
number which is one higher than the number 
punched on the preceding card. 

Other features of the machine 
In order to complete the description of the 

machine as actually constructed for Operation, it 
is pointed out that certain auxiliary devices are 
employed and of such devices, a series of con 
densers if 52 (Fig. 48e) are provided. It is gen 
erally known that upon the making and breaking 
of contacts in a circuit in which a current flows 

i5 sparking will be effected at such contacts. To pre 
vent destructive effects of the sparking upon the 
contacts the machine employs a series of con 
densers provided to absorb the spark. 

In the wiring diagram there is shown a con 
denser for each of the transfer contacts and also 
a condenser for certain cam controlled contacts 
and relay contacts especially provided in the 
circuits in which current of large value flow. 
To eliminate any unnecessary description the 

circuits which involve connections to each of 
the Spark absorbing condensers has been elimi 
nated as its use is well known. 

Referring particularly to Fig. 1, it is pointed 
out that the condensers 52 are mounted in a 
box i? 53 provided at the bottom of the ma 
chine. The boxes designated 54 and 55 con 
tain the various relays previously described. The 
receptacle designated 56 is adapted to receive 
the chips manufactured during punching op 
erations. Fuses for the motor circuit are pro 
vided in the fuse receptacle boxes 5 and other 
fuses for the machine controlling circuits, apart 
from the motor circuit are provided in receptacles 

f 58. 
What is claimed is as follows: 
1. A tabulating machine comprising an ac 

cumulator, means for operating said accumulator 
to enter items additively, means for operating said 
accumulator to enter items subtractively, means 
for causing the entering by either of said means 
in said accumulator in succession of each of a 
plurality of values represented by the same record, 
each value being entered either additively or sub 
tractively, and means one for each record field 
Selectable under control of the operator and 
rendered effective by means operable with the 
means for causing the entering for predetermin 
ing whether the values represented by certain 
fields of the record will be additively or subtrac 
tively entered. 

analyzing devices, a printing mechanism, a shaft 
for causing the operation of means for controlling 

2. In a tabulating machine, an accumulator, 

the differential setting of the printing mechanism : 
under control of said accumulator, a supplemental 
shaft, value entering means including means 
whereby said supplemental shaft is repeatedly and 
uninterruptedly driven to repeatedly reciprocate 
the analyzing devices to control the entering of 
values in said accumulator, and connections in 
cluding the supplemental shaft whereby the first 
named shaft is automatically called into operation 
when the last analyzing operation from a card is 
completed. 

3. In a tabulating machine, in combination, 
neans including analyzing means for effecting 
under control of a plurality of fields of a record 
card adding or subtracting operations, selective 
set-up means for determining which fields shall 
cause subtracting operations, a subtracting con 
trol device, and means including a device shift 
able step by step coincident with adding and sub 
tracting operations for causing under control of 
said set-up means the subtracting control de 
vice to be operative prior to the analyzing of the 
card field which is to control subtraction op 
erations. 

4. In a tabulating machine, a single accumu 
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lator, means for effecting the entry of values 
represented in a plurality of fields of the same 
record in said accumulator, a sub-total taking controlling mechanism and a grand-total taking 
controlling mechanism for said accumulator, 
means for selecting either one of said mechanisms, 
means automatically operated with the operation 
of the first named means, and means rendered ef 
rfective by the last named means when the final 
entry has been effected and including said select 
ing means for causing the selected controlling 
mechanism to operate to take either a sub-total 
or a grand-total from said accumulator. 

5. In a tabulating machine, a single accumu 
lator, entering means therefor, a plurality of sets 
of analyzing devices for analyzing representations 
of values in a plurality of fields of the same rec 
ord, entry directing means for causing the enter 
ing means to be controlled in succession by the 
Sets of analyzing devices to cause the single accu 
mulator to receive the plurality of values repre 
Sented by the card fields, means settable to rep 
resent less than a predetermined maximum num 
ber of entering operations which correspond 
to the number of values to be entered, means 
operable in timed relationship with the entry di 
recting means, and means controlled by the last 
two named means for automatically taking a total 
from Said accumulator after a predetermined 
number of entries in said accumulator. 

6. In a cross calculation device, an accumula 
tor, means including analyzing means for analyz 
effecting a series of operations for entering values 
in Sald accumulator, means including means 
operable with the first named means for causing 
entries to be effected subtractively in said ac 
cumulator, recording means, means for calling 
the latter into operation automatically after the 
last entering operation of the first named means 
for recording the result on said accumulator, and 
means for causing the suppression of the record 
ing means during each operation of the first 
named means. 

7. In a machine of the class described, a plu 
rality of sets of analyzing devices, means for 
causing said sets of analyzing devices to effect in 
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Operations on the same tabulating card, an ac 
cumulator, means for directing entries in succes 
sdon to said accumulator under control of said 
sets of analyzing devices, type elements settable 
under control of ald accumulator, means oper 
able with the entry directing means for limiting 
the number of analyzing operations to the actual 
number of entry controlling fields of said card 
and-means inoperative during the analyzing oper 
ations and automatically called into operation by 
said limiting means for causing the setting of said 
type elements to cause the recording of the re 
sult of the entering operations. 

8. In a cross calculation device, in combina 
tion, an accumulator, analyzing means for ana 
lyzing a plurality of card fields of a tabulating 
card, a repeatedly operated operating mechanism, 
means rendered operative by said repeatedly 
operated operating mechanism for successively 
directing entries into said accumulator from said 
analyzing means for each of said card fields, re 
cording means settable under control of said ac 
cumulator, a supplemental operating mechanism 
for said recording means, and means operated 
with the aforementioned entry directing means 
for automatically initiating the operation of the 
supplemental operating mechanism only when 
the last calculation has been performed. 

9. In a tabulating machine, means for effect 
ing in succession a plurality of analyzing opera 
tions of a corresponding number of card fields of 
the same tabulating card, an accumulator, means 
for successively directing entries into said accu 
mulator from the portions of said analyzing 
means analyzing each of said card fields, means 
including means operable with the last mentioned 
means for limiting the number of analyzing oper 
ations to the number of controlling fields of the 
card, means under control of the accumulator 
for recording the result upon the card control 
ling the entry operations, and means automati 
cally operated by said limiting means for initiat 
ing the operation of the recording means to rec 
ord the result of the entering operations upon 
the card controlling said entering operations. 

10. In a tabulating machine, means for ef 
fecting in succession a plurality of analyzing oper 
ations of a corresponding number of card fields 
for each of a series of tabulating cards, an ac 
cumulator, means for successively directing en 
tries into said accumulator fron the portions 
of said analyzing means analyzing each of the 
Card fields of each tabulating card, means in 
cluding means Operable with the last mentioned 
means for limiting the number of analyzing 
operations to the number of controlling fields of 
each tabulating card, means under control of the 
accumulator for recording the results of the 
entering operations for each of the series of tabu 
lating cards, means for feeding a tabulating card 
to said recording means to operatively correlate 
the tabulating card with the recording means, 
and means controlled by said limiting means for 
initiating the operation of the recording means to 
cause the latter to record on a tabulating card 
the result of the entering operations for the 
card controlling said entering operations. 

11. In a tabulating machine, an accumulator, 
means for repeatedly analyzing a multivalue 
entry representing card, means for directing each 
of the entries analyzed by said analyzing means 
into said accumulator, a card lever, means for 
feeding said card to said card lever, means 
operated by said card lever for causing the auto 

8,098, 689 
succession a predetermined number of analyzing . natic operation of the entry directing means and 

for causing the stopping of the card feeding 
means, means operated step by step coincident 
with the entry directing means, a mechanism 
operable independently of the entry directing 
means for taking a total from said accumulator, 
means controlled by said step operated means for 
causing the feeding means to feed the card from 
said card lever, and means controlled by said step by step means for suppressing the operation 
of the entry directing means and for causing the 
automatic operation of the total taking 
mechanism. . 

12. In a tabulating machine, analyzing devices, card feeding means normally operable for feed 
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ing the card in motion past said analyzing de 
vices for controlling a calculation involving a 
single analyzing operation, a cross totalizing con 
trol means settable at will by the operator prior 
to effecting cross totalizing involving repeated 
analyzing operations, normally inoperative 
means for repeatedly reciprocating said analyz 
ing devices, and means including means rendered 
effective by said control means when set to ef fect cross totalizing for rendering the feeding 
means ineffective to feed the card and for caus 
ing the operation of said reciprocating means 
when a card is operatively correlated with said 
analyzing devices. 

13. A tabulating machine comprising, an ac 
cumulator, accumulator actuating means includ 
ing adding racks to enter items additively and 
subtracting racks to enter items subtractively, one 
of said racks being normally, effective to control 
accumulator entries, means for causing the other 
of said 'racks to be effective to control accumu 
lator entries, automatically operated means for 
causing the entering in succession by said ac 
cumulator actuating means of each of a plurality 
of items represented on a plurality of record 
fields of the same record, and controlling devices, 
one for each record field, selectable under con 
trol of the operator and rendered effective by 
means operable with the means for causing the 
entering to cause the operation of the means for 
rendering the other of said racks effective where 
by adding or subtracting operations under con 
trol of sald record fields may be effected. 

14. In a record controlled tabulating machine, 
an accumulator, record analyzing means, means 
for feeding a record to and past the analyzing 
In eans, means for rendering the feeding means 
ineffective to feed the card when the record is at 
analyzing position, cross tabulating means com 
prising means for repeatedly reciprocating said 
analyzing means to analyze the record and entry 
directing means for causing the analyzing means 
to enter in succession in said accumulator each 
of a plurality of values represented on the same 
record, means movable step by step in timed re 
lationship with the operation of the entry direct 
ing means, means for taking a total from the ac 
cumulator, and means controlled by the step by 
step movable means when the latter is moved to 
a predetermined position for causing the auto 
matic operation of the feeding means to feed the 
record from analyzing position and for causing 
the automatic operation of the total taking 
eS. R - 

15. In a record controlled machine, analyzing 
means, means for effecting in succession a num 
ber of card analyzing operations of the analyzing 
means, a plurality of devices including a single 
manually settable means which is settable in 
operative relationship with one of said devices 
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to represent Iess than a predetermined maximum 
number of card analyzing operations, means 
operable in timed relationship with the means 
for effecting the card analyzing operations, and 
means controlled by the last named means, the 
operative device and the manually Settable means 
for terminating the operation of the means for 
effecting the operation of the analyzing means. 

16. In a cyclically operable tabulating ma 
chine, cross adding means comprising an ac 
cumulator, entering means therefor, a cylically 
operable operating mechanism for said entering 
means, a plurality of sets of record analyzing 
devices corresponding in number to the number 
of controlling fields of the same record, and 
entry directing means for causing the entering 
means to be controlled in succession by each of 
said sets of analyzing devices to cause the enter 
ing means by successive cycles of operation of 
the operating mechanism to enter values in said 
accumulator represented by a predetermined 
maximum number of controlling fields, in combi 
nation with means for preventing further cycles 
of operation of the operating mechanism, and 
means including means operable in timed rela 
tionship with the entry directing means for 
rendering the preventing means effective to limit 
the number of cycles of operation of the operat 
ing mechanism to a predetermined number. 

17. In a record controlled tabulating machine, 
in combination, an accumulator, additive enter 
ing means and subtractive entering means for 
said accumulator, means for causing the differ 
ential actuation of either of said entering means, 
analyzing means comprising separate sets com 
mensurate in number to the number of con 
trolling fields of the same record, automatically 
operated means for successively connecting the 
sets of analyzing means to the means for causing 
the differential actuation of either of said enter 
ing means, and means including means operable 
with the automatically operated means for pre 
determining which of said entering means is oper 
ative in accordance with the type of entry to be 
effected by the record field analyzed. 

18. In a tabulating machine, a plurality of 
sets of analyzing means for analyzing a plurality 
of item representing fields of the same tabulat 
ing card, an accumulator, normally Operative 
additive entering means. for said accumulator, a 
subtractive entering means for said accumulator, 
a control means to render the subtractive enter 
ing means operative, entry directing means for 
successively connecting the sets of analyzing 
means for control of either of the additive or 
subtractive entering means, Supplemental means 
operable with the entry directing means, and 
means one for each record field and co-operating 
with the supplemental means for causing the 
operation of the control means for rendering the 
subtractive entering means operative for a pre 
Selected record field. 

19. In a machine of the class described, in comi 
bination, a punching mechanism including 
punches, an accumulating device, means under 
control of the latter for selecting punches of said 
punching mechanism, means for operating the 
punches of the punching mechanism to punch on 
a card the result on Said accumulating device, 
means cooperating with a card and controlled by 
the marginal edge of the card and effective upon 
the absence of perforations therein for effecting 
the operation of the operating means, and means 
whereby the selection of the punches is dependent 

45 
upon the absence of perforations in predeter 
mined columns of the card to be punched. 

20. In a machine of the class described, the 
combination with an accumulating mechanism, of 
analyzing devices for Sensing the control perfora 
tions in a plurality of card columns for effecting 
entries in said accumulating mechanism of the 
values represented by the perforations, punches 
selected under control of said accumulating 
mechanism for effecting the punching on cards 
of the result standing on the accumulating 
mechanism, and means controlled by the card to 
be punched and dependent upon the absence of 
control perforations in certain Columns of said 
card for selectively causing the selection of the 
punches and causing the operation of the punches 
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to concurrently punch in a plurality of card 
columns. 

21. In a machine of the class described, the 
combination with an accumulating device, of 
punching elements selected under control of said 
accumulating device for effecting the punching 
on a card of a result represented on said accumu 
lating device, a single card reading station com 
prising card perforation sensing elements, an 
electromagnet for controlling the operation of the 
punching elements, means for feeding said card 
to the perforation sensing elements and subse 
quently to the punching elements for a punching 
operation, and means for energizing said magnet 
to control the operation of the punching elements 
when the sensing elements of the single card 
reading station determine the absence of perfo 
rations in the card to be punched and which was 
analyzed by said perforation sensing elements. 

22. In a machine of the class described, the 
combination with an accumulating device, of a 
punching mechanism including punches and 
punch control elements set under control of said 
accumulating device for controlling the punching 
of a result represented on said accumulating de 
vice, an electro-magnet for controlling the oper 
ation of the punches of the punching mechanism, 
a series of sets of interconnected contacts for 
controlling the energization of said electromag 
net, a single card reading station comprising card 
perforation sensing elements, means for causing 
each of said elements to effect the setting of the 
related set of contacts, whereby said contacts 
prevent the energization of said magnet when card 
perforations are sensed by said elements, and 
Ineans for feeding a card to the card perforation 
sensing elements and subsequently to said punch 
ing mechanism. 

23. In a machine of the class described, the 
combination of an accumulator, a punching 
mechanism including punches and punch se 
lectors, means for feeding cards to control cal 
culations and then to said punching mechanism, 
and means controlled by the absence of perfo 
rations in certain Columns of a card to cause a 
Setting Of Said punch Selectors under control of 
the accumulator and then upon arrival of the 
card in the punching mechanism an operation 
of said punches to punch the result on the card. 

24. In a machine of the class described, an 
accumulator, means for analyzing a card to con 
trol an entry in Said accumulator, a punching 
mechanism including punches, means dependent 
upon the absence of perforations determined by 
Said analyzing means to cause a selection of the 
punches of Said punching mechanism to repre 
sent the result on the accumulator, and a card 
Sensing element in said punching mechanism en 
gaged by the card to cause punching by said 
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puriches of the imperforate part of the card when 
the card arrives in said punching mechanism. 

25. In a record card controlled machine, 
analyzing devices for controlling computations 
under control of perforated record cards, an ac 
cumulator for representing the result of compu 
tations, punches of a punching mechanism, a 
total taking mechanism, means whereby said 
analyzing devices control the operation of said 
total taking mechanism to cause the latter to 
control the Selection of punches of said punching 
mechanism under control of said accumulator, 
and means whereby the record card to be punched 
in conjoint operation with said analyzing devices 
causes the Operation of the punches. 

26. In a tabulating machine, a punching 
mechanism including punches, means for Select 
ing said punches to represent the result of a 
computation, means for effecting a computation 
to control said punch selecting means, means for 
shifting said punches to punch in a blank part 
of a card, and means including means controlled 
by the same blank part of the card or another 
blank part of the card for causing the operation 
of the punch selecting means and the selected 
punches. 

27. In a tabulating machine, in combination, 
card analyzing devices, an accumulator for 
representing the result of a computation, punch 
ing means including punches, means for feeding 
a card from the analyzing devices to the 
punches, card sensing means for sensing the 
position of a card with respect to said punches, 
means rendered operative under control of said 
analyzing devices when the latter senses that a 
card is blank in the particular portion analyzed 
for causing the selection of punches under con 
trol of the accumulator, and means rendered op 
erative by said sensing means for causing the 
operation of the selected punches when the card 
having the blank portion is presented to said 
punches. 

28. In a tabulating machine, an accumulator, 
a punching means including punches selected 
under control of said accumulator, an analyzing 
means, means for feeding a card to said analyz 
ing means to control the entry of an amount in 
said accumulator and thereafter to said punch 
ing means, means for selecting punches under 
control of said accumulator, a card group con 
trol mechanism controlled by said analyzing 
means for causing the operation of the punch 
selecting means, punch operating means, means 
manually settable for selecting the punch oper 
ating means for operation, a card operated 
means, and means conjointly controlled by said 
settable means, said card operated means, and 
the group control mechanism for causing the 
Operation of the punch operating means. 

29. In a tabulating machine, an accumulator, 
card punching devices selected under control of 
said accumulator, card analyzing devices, means 
under control of the latter to effect a computa 
tion and enter the result in said accumulator, 
means for successively feeding cards each to said 
analyzing devices and from the card analyzing 
devices to the card punching devices, card sens 
ing means for sensing the presence of a card 
in said card punching devices, operating means 
for said card punching devices, means controlled 
by said analyzing devices for determining if suc 
cessive cards have variant characteristics, and 
means controlled conjointly by the last named 
means and the card sensing means to cause the 
Operation of the punch operating means. 
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30. In a tabulating machine, in combination, 

analyzing devices, punches of a punching mech 
anism, said punches being selected to punch the 
result of a computation, a frame carrying said 
punches, means for feeding a card to be punched 
to said analyzing devices and from said analyzing 
devices to said punching mechanism, means for 
shifting said frame for co-ordinating, the 
punches with a desired portion of the card to be 
punched and which is analyzed by said analyzing 
devices, card sensing devices for sensing the 
presence of a card in said punching mecha 
nism, operating lineans for said punches, means 
controlled by said analyzing means for analyzing 
the portion of the card to be punched for deter 
mining if one of a series of cards has a variant 
characteristic, and means controlled conjointly 
by the last named means and the card sensing 
devices to cause the operation of the punch 
operating means. ' 

31. A tabulating machine comprising a sub 
tracting mechanism, means for analyzing desig 
nations on a record representing one or more 
subtractive values and including means for 
analyzing a special perforation, means under 
control of the special perforation analyzing 
means to render the subtracting mechanism op 
erative to effect subtraction, devices for causing 
the portions of the first named analyzing means 
analyzing each subtractive value to successively 
control the subtracting mechanism, means op 
erable with the last mentioned means to render the subtracting mechanism operative to effect 
subtraction, and selecting means for causing the 
aforementioned devices to be rendered operative. 

32. In a tabulating machine, an accumulator, 
a punching means including punches, means for 
feeding a card to said punching means, means 
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for selecting punches of said punching means 
under control of said accumulator prior to the 
arrival of a card in said punching means, and 
means controlled by the card for stopping move 
ment of the card when it arrives in said punch 
ing means, the last named means also causing 
an automatic Operation of the punches of said 
punching means. 

33. In a tabulating machine, a punching mech 
anism including punches, a die, and punch selec 
tors all shiftable as a unit whereby the punches 
are adapted to be correlated with any card field, 
means for shifting said punching mechanism, 
means having flexible operating connections with 
said punch selectors for controlling the selection 
of the punches of said punching mechanism, 
calculating means and means settable accord 
ing to the result of a calculation to select said 
punches by said controlling means. 

34. In a tabulating machine, analyzing devices, 
means for feeding a card to and from said ana 
lyzing devices, a computation result representing 
means, means for causing the card to be stopped 
when in cooperation with said analyzing devices 
during a computation the result of which is en 
tered in said result representing means, a punch 
ing mechanism including punches, means under 
control of the result representing means for 
automatically selecting punches of said punch 
ing mechanism to punch the result of the com 
putation, means whereiby, the operation of said 
feeding means is effected to feed the card to said 
punching mechanism from said analyzing devices 
and means controlled by the card for causing 
the stoppage of the card and the operation of 
the punching means when the card is in coop 
eration therewith. 
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35. In a computing tabulating machine, an ac- a punching means ?ncluding punches selected 

cumulator, a punching means including punch 
ing elements, analyzing means, means operative 
for feeding a card to said analyzing means and 
then to said punching means, means for caus 
ing said feeding means to be inoperative during 
one or more computing cycles of machine opera 
tion to hold the card in correlation with the ana 
lyzing means, and means thereafter operative to 
cause said feeding means to feed the card to said 
punching means, means for selecting punching 
elements of said punching means under control 
of the accumulator, means for holding the se 
lection, and means controlled by the card to be . 
punched and effective when the card arrives in 
the punching means to cause operation of the 

36. In a tabulating machine, a card analyzing 
means, calculating means under control of said 
card analyzing means, a card punching means 
including punches, an accumulator for control 
ling the selection of the punches, means for 
feeding a card first to said analyzing means to 
control the representing of a result of a calcula 
tion on said accumulator and then to the punches 
of said punching means, means for selecting 
the punches under control of said accumulator 
for punching the card to represent the result, 
means for causing the selected punches to be 
operated independently of the calculating means 
to provide for punching the card while a foll 
lowing card controls and causes the operation 
of said calculating means to secure the result 
of the next calculation, and means controlled 
by said punching means to prevent the feeding 
means from feeding a card from the analyzing 
means to the punching means until the preced 
ing card has been punched. 

37. In a tabulating machine, a punching mech 
anism comprising punches, punch selectors, both 
of which are shiftable as a unit transversely 
of a card for 'correlation with any part of a card 
to be punched, means for spacing a die plate 
from said punches and to cause the die plate 
to move with said punches, said means having 
a looped portion to receive the entire width of 
the card to be punched irrespective of the posi 
tion of the punching mechanism, an accumulator 
representing the result of a computation, devices 
for reading out the result on the accumulator 
and controlling the position of the punch selec 
tors, and flexible operating connections between 
the punch selectors and the devices for reading 
out the reading of the result on said accumulator. 

38. In a tabulating machine controlled by a 
series of cards, an accumulator, a punching 
mechanism including punches, means including 
analyzing means for determining the presence 
of perforations in a card, means for feeding cards 
to said analyzing means and from said analyz 
ing means to said punches, means controlled by 
the first named means for causing the selection 
of said punches in accordance with the setting 
of said accumulator, means controlled by the 
first named means for causing the feeding means 
to feed the card from the analyzing means to 
said punches, means including means controlled 
by said card for causing the stopping of the feed 
ing of the card when the latter is in correlation 

... with said punches and for causing the operation 
of said punches, and means for preventing the 
operation of the feeding means to prevent the 
feeding of a following card until the preceding 
card has been punched. 

39. In a tabulating machine, an accumulator, 

under control of said accumulator, punch op 
erating means, analyzing means, means for feed 
ing a card to said analyzing means and there-- 
after to said punches, means for rendering the 
feeding means ineffective to feed the card dur 
ing one or more computing cycles of the ma 
chine to hold the card in correlation with the 
analyzing means during the computing opera 
tion, means thereafter operative to cause said 
feeding means to feed the card to said punching 
means, means for selecting the punches under 
control of said accumulator, means for holding 
the selection while the card is being fed to said 
punching means, means manually settable to 
select the punch operating means for operation, 
card operated means, devices rendered effective 
under control of the settable means when the 
latter is set to select the punch operating means 
for operation, and means controlled conjointly 
by said devices and said card operated means 
for causing the operation of the punch operat 
ing means. 

40. In a machine of the class described, in: 
combination, an accumulator for representing 
the result of a computation, means for taking 
a total from said accumulator, a punching means 
including punches, means controlled by said total 
taking means for causing said punches to be 
selected under control of said accumulator, means 
for feeding a card to said punching means, card 
operated means, punch Operating means, man 
ually settable means for selecting the punch op 
erating means for Operation, and means Conn 
trolled conjointly by said manually settable 
means and said card Operated means for causing 
the operation of the punch operating means. 

41. In a tabulating machine, a card analyzing 
means, adding and substracting calculating 
means, cyclically operable entry directing means 
for causing said calculating means under con 
trol of said analyzing means to effect calculat 
ing operations by one or more cycles of opera 
tion, means Operable with said entry directing 
means for preselecting the number of cycles of 
operation of the last named means, punches se 
lectable under control of said calculating means 
to represent the algebraic result of the calcula 
tion, means controlled by said preselecting means 
for causing the selection of the punches after the 
last cycle of operation of the cyclically operable 
means, means for operating the selected card 
punches, means for feeding the card to be punched 
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to said punches to correlate the card with said . 
punches, and means controlled by said card for . 
causing an automatic operation of the punch op 
erating means. 

42. In a machine of the class described, in con 
bination, means for successively feeding cards 
uninterruptedly to card punching mechanism in 
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cluding punches, a consecutive numbering means 
for controlling the selection of said punches, 
means controlled by the card for changing the 
value of said consecutive numbering means a 
fixed increment for each card fed, and a perfora 
tion analyzing mechanism operatively corre 
lated with certain card columns for causing when 
the card is determined to be unperforated the 
selection of the punches and the operation of 
said punches so that a series of unperforated 
cards is punched to represent consecutive num 
bers, 

43. In a machine of the class described, card 
punching devices, a card analyzing mechanism, a 
consecutive numbering means, means controlled 
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by the analyzing mechanism upon the absence of 
perforations in certain card columns of a card 
to cause said punching devices to be set under 
control of said consecutive numbering means, 
and means for changing the representation of the 
consecutive numbering means a fixed increment 
for each card fed. 

44. In a record controlled multiplying ma 
chine, the combination of an accumulator, ad 
ditive entering means and subtractive entering 
means for said accumulator, means for analyzing 
designations, on a record representing a multi 
plicand, a denominational shift means, means 
for representing the highest denominational 
order digit of the nearest tens multiple of a 
multiplier factor, means controlled thereby for 
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causing said additive entering means to repeat 
edly enter the multiplicand under control of the 
analyzing means in said accumulator, in denom 
inational orders thereof determined by Said de 
nominational shift, means, means controlled by 
said representing means for thereafter causing 
the operation of the denominational shift means, 
a unit digit representing means for representing 
the tens complement of the units denominational 
order of the multiplier factor when said factor 
ends in nine, and means controlled thereby for 
Causing said subtractive entering means to effect 
the subtraction of the multiplicand amount once 
from said accumulator under control of the mul 
tiplicand analyzing means beginning at a next 
lower denominational order of said accumulator 
determined by sadd denominational shift means. 

45. In combination with the multiplying ma 
chine set forth in claim 44, feeding means for 
feeding the record to and from said analyzing 
means, means for stopping the feeding of the 
record when the latter is in analyzing position, 
means for causing the operation of the feeding 
means to feed the record from analyzing position, 
and means operable with the denominational 
shift means for causing the automatic Operation 
of the feeding means to feed the record from 
analyzing position when the multiplying opera 
tion is completed. . 

46. In a record controlled multiplying ma 
chine, the combination of means for analyzing 
successively fed cards each representing a mull 
tiplicand amount, an accumulator, additive enter 
ing means, and subtractive entering means, a 
denominational shift means, means set in said 
machine which is constant for each multiplicand 
amount and having devices for representing the 
highest denominational order digit of the near 
est tens multiple of a multiplier factor and Sup 
plemental devices for representing a unit digit 
which is the tens complement of the units de 
nominational order of the same multiplier fac 
tor when the latter ends in nine, a denomina 
tional shift means, means controlled by the first 
named devices for causing said additive entering 
means to repeatedly enter the multiplicand under 
control of the analyzing means in said accumu 
lator in denominational orders thereof deter 
mined by said denominational shift means, means 
Controlled by the first named devices for there 
after causing the operation of the denomina 
tional shift means, and means controlled by the 
second named devices for causing said subtrac 
tive entering means to effect the subtraction of 
the multiplicand amount once from said accumu 
lator under control of the multiplicand analyz 
ing means beginning at a next lower denomina 
tional order of said accumulator determined by 

75 said denominational shift means. 
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47. In combination with the multiplying means 

set forth in claim 46, means for feeding cards 
to analyzing position and from said analyzing 
position, and means operable with said denomi 
national shift means for causing the automatic 
operation of the feeding means to feed the card 
controlling the multiplying calculation out of 
analyzing position and a subsequent card into 
analyzing position for causing another multiply 
ing operation to be effected under control of such 

48. In a tabulating machine, means for ana 
lyzing a dividend value and a divisor value rep 
resented on a card, means controlled by the ana 
lyzing means for effecting the operation of divi 
sion to secure the result as a quotient and a pos 
sible remainder, a result representing mechanism, 
means settable under control of the result repre 
Senting mechanism for recording the result on 
the card at a blank part thereof, means for lim 
iting the number of digits in the quotient in the 
operation of division, means controlled by the 
limiting means to effect the automatic operation 
of the feeding means to feed the card to the 
recording means, and means for causing the 
automatic Operation of the recording means when 
the card is in recording position. 

49. In a dividing machine, a dividend amount 
receiving mechaism, means for setting a divi 
dend amount in said dividend amount receiving 
mechanism, a quotient digits representing mech 
anism, dividing means for effecting the operation 
of division of the amount in said dividend amount 
receiving mechanism in accordance with a divisor 
factor representing means and means controlled 
by said dividing means for entering quotient dig 
its in said quotient representing mechanism, 
quotient digit receiving mechanism, means oper 
able with said quotient entering means and 
means controlled thereby for transferring the 
amount in the quotient representing mechanism 
to said quotient receiving mechanism upon secur 
ing the last quotient digit, and means controlled 
by the means operable with said quotient enter 
ing means for recording a possible remainder on 
said dividend amount receiving mechanism and 
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the quotient on said quotient receiving mecha 
nism. 

50. A cyclically operable calculating machine 
comprising, analyzing devices, an accumulator, 
means for feeding a card to and from said ana 
lyzing devices, means for stopping the feeding 
of the card when in analyzing position, means 
for then effecting a computation under control 
of said analyzing devices and entering one or 
more digits of the result in said accumulator, a 
total taking means for taking a total from said 
accumulator, means operable with the comput 
ing means for Selecting the number of digits of the 
Computation entered in said accumulator, and 
means under control of the selecting means for 
causing when the desired number of digits have 
been entered in the accumulator the operation 
of means to effect an automatic operation of the 
total taking means, and for coincidentally caus 
ing the operation of the feeding means to feed 
the card controlling the computation out of 
analyzing position. 

51. In a tabulating machine, in combination, 
analyzing devices, means for reciprocating said 
analyzing devices for repeatedly analyzing card 
perforations, means. for feeding a card to and 
from said analyzing devices, means for stopping 
the feeding of said card when in analyzing posi 
tion, means for causing the operation of the re 
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2,098,529 
ciprocating means to effect repeated reciproca 
tions of the analyzing devices when the card is 
in analyzing position, an accumulator, Calculat 
ing means operable under control of said analyz 
ing devices foreffecting a calculation and entering 
one or more digits of the result in the accumul 
lator, total taking means for taking a total from 
said accumulator, means operable with the cal 
culating means for selecting the desired number 
of digits of the result of the calculation entered 
in said accumulator, and means under control of 
the selecting means for preventing when the de 
sired number of digits have been entered in the 
accumulator further operation of the means for 
reciprocating said analyzing devices and coinci 
dentally causing the operation of means to effect 
an automatic operation of the total taking means. 

52. In a tabulating machine, analyzing mech 
anism for analyzing card factors representing a 
dividend value and a divisor value, a quotient 
digit receiving means, means for feeding a card 
to and from said analyzing mechanism, means 
for rendering the feeding means ineffective to 
feed the card when the card is operatively cor 
related with said analyzing mechanism, means 
for then effecting under control of Said analyz 
ing mechanism the operation of division of said 
factors to secure quotient digits P2 means for 
entering the quotient digits in said quotient 
digit receiving means, means set up in accord 
ance with the number of quotient digits, quotient 
digit recording means under control of the quo 
tient digit receiving means to record the quo 
tient result on said card, means controlled by 
the settable means to cause said feeding means 
to feed the card into position for a recording of 
the quotient result on a part of the card not rep 
resenting either factor, and means for causing 
the automatic operation of the recording means 
when the card is in recording position. 

53. In a card controlled calculating machine 
which is selectively capable of effecting adding, 
subtracting, multiplying or dividing calculations, 
in combination, card analyzing means for ana 
lyzing data to be calculted, means for causing 
the analyzing means to analyze the card in One 
manner and means to cause said analyzing 
means to analyze the card in a different manner, 
an accumulator for receiving the result of any 
calculation, an accumulator actuating mecha 
nism; accumulator actuating controlling means, 
intermediate said analyzing means and the ac 
cumulator actuating mechanism for variably 
controlling the actuating mechanism according 
to which type of calculation is to be performed 
and comprising, means for causing Said actuat 
ing mechanism to enter a value additively in 
said accumulator, means for causing said actu 
ating means to enter a value subtractively in 
said accumulator, dividing means for causing 
said actuating mechanism to enter a quotient 
result in said accumulator, and multiplying 
means for causing said actuating means to enter 
a product in said accumulator, each of the afore 
said four means being correlatable for control by 
said analyzing means and normally ineffective 
in their control over said accumulator actuating 
mechanism, calculation selecting means, means 
controlled by said selecting means for rendering 
any One of the aforesaid four means comprising 
the accumulator actuating controlling means 
effective for control over said accumulator actu 
ating mechanism and causing the Selected means 
to be operatively correlated with the analyzing 
means, and means whereby said selecting means 

49 
in accordance with the type of calculation to be 
performed selects for operation either of the two 
means for analyzing the card in the two different 
Bes 
54. In a card controlled calculating machine 

which is selectively capable of effecting adding, 
subtracting, multiplying or dividing calculations, 
in combination, analyzing means for analyzing 
data to be calculated, means for feeding the card 
for causing the analyzing means to analyze the 
card when it is in motion past said analyzing 
means, means for reciprocating said analyzing 
means to cause said analyzing means to analyze 
the card while it is at rest, an accumulator for 
receiving the result of any calculation, accumu 
lator actuating mechanism; an accumulator 
actuating controlling means intermediate the 
analyzing means and the accumulator actuating 
mechanism for variably controlling, the actuat 
ing mechnism according to which type of calcu 
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lation is to be performed and Comprising, means 
for causing said actuating mechanism to enter 
a value additively in said accumulator, means 
for causing said actuating means to enter a value 
substractively in said accumulator, dividing means 
for causing said actuating mechanism to enter 
a quotient result in said accumulator, and multi 
plying means for causing said actuating Ineans 
to enter a product in said accumulator, each of 
the aforesaid four means being correlatable for 
control by said analyzing means and normally 
ineffective in their control over said accumu 
lator actuating mechanism; calculation selecting 
means, means controlled by said selecting means 
for rendering any one of the aforesaid four 
means comprising the accumulator actuating 
controlling means effective for control over said 
accumulator actuating mechanism and causing 
the selected means to be operatively correlated 
with the analyzing means, and means whereby 
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said selecting means in accordance. with the 
means selected selects for Operation either the 
card feeding means or the analyzing reciprocat 
ing means. 

55. In a card controlled machine which is 
selectively capable of effecting adding, subtract 
ing, multiplying or dividing calculations, in 
combination, analyzing means for analyzing 
data to be calculated, an accumulator for receiv 
ing the result of any of said calculations, ac 
cumulator actuating mechanism; an accumulator 
actuating controlling means intermediate said 
analyzing means and the accumulator actuating 
mechanism for variably controlling the latter 
according to which type of calculation is to be 
performed and comprising, means for causing 
said actuating mechanism to enter a value addi 
tively in said accumulator, means for causing 
said actuating mechanism to enter a value Sub 
tractively in said accumulator, dividing means 
to divide data representing a divisor value and a 
divident value and enter the quotient result in 
said accumulator, and multiplying means to 
multiply data representing a multiplier value 
and a multiplicand value and enter the product 
in said accumulator, each of the aforesaid four 
means being correlatable for control by Said 
analyzing means and normally ineffective for 
control over said accumulator actuating mecha 
nism; calculation selecting means, means con 
trolled by said selecting means for rendering any 
one of the aforesaid four means effective and to 
cause the selected one of the four means to be 
operatively correlated with the analyzing means, 
means whereby Said Selecting means causes the 
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analyzing means to analyze data to be added or 
subtracted once only when the adding or sub 
tracting means are selected for operation and 
causes the analyzing means to repeatedly ana 
lyze the data on a card when the multiplying 
means or dividing means are selected for opera 
tion. 

56. In a tabulating machine which is provided 
with one calculating means for effecting under 
control of a card one type of calculating operation 
and another calculating means for effecting 
under control of a card another type of calculat 
ing operation, the combination with a plurality of 
card operated levers, of selecting means for select 
ing for operation the desired calculating means 
and a related card operated lever, and means con 
trolled by each of said card operated levers to 
cause the operation of the selected and correlated 
Calculating means. 
5. In a tabulating machine capable of selec 

tively effecting cross totalizing, multiplying or 
dividing calculations, in combination, analyzing 
means for analyzing data to be calculated on a 
single tabulating card, an accumulator for re 
ceiving the result of said calculations, accumu 
lator actuating mechanism; accumulator actu 
ating controlling means intermediate said ana 
lyzing means and the accumulator actuating. 
mechanism for variably controlling the actuating 
mechanism according to which type of calcula 
tion is to be performed and comprising, means 
for causing said actuating mechanism to enter a 
plurality of values represented on a single tabu 
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lating card additively or subtractively in said ac 
Cumulator, dividing means for Causing Said actu 
ating mechanism to enter a quotient result in said 
accumulator and multiplying means to enter a 
product in said accumulator, each of the afore 
said three means being correlatable for control 
by said analyzing means and normally ineffective 
for control over said accumulator actuating 
mechanism; a calculation selecting means, means 
controlled by said selecting means to render any 
of the aforesaid three means effective and to 
cause the selected means to be cooperatively cor 
related with the analyzing means and the ac 
cumulator actuating mechanism, means con 
trolled by said accumulator for recording on the 
same card which previously controlled the 
Selected one of the aforesaid three means the 
result of the calculation performed thereby and 
common means controlled by means independent 
ly operable in each of the aforesaid three means 
and each operable with the related one of the 
means of the aforesaid three means for causing 
an automatic operation of the recording means. 

58. In a card controlled calculating machine 
which is selectively capahle of effecting cross 
totalizing, multiplying or dividing calculations, in 
combination, analyzing means for analyzing rep 
resentations of two values to be calculated and 
designated on the same tabulating card, an ac 
cumulator for receiving the result of any calcul 
lation, accumulator actuating mechanism; an ac 
cumulator actuating controlling means inter 
mediate the analyzing means and the accumula 
tor actuating mechanism for variably controlling 
the actuating mechanism according to which type 
of calculation is to be performed and comprising, 
means for effecting a cross-totalizing of two 
values on the same tabulating card and for causing 
said actuating mechanism to enter the result in 
said accumulator, dividing means for causing said 
actuating mechanism to enter a quotient result in 
said accumulator, and multiplying means for 
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causing said actuating means to enter a product 
in said accumulator, each of the aforesaid three 
means being correlatable for control by said ana 
lyzing means and normally ineffective for control 
over said accumulator actuating mechanism; 
calculation selecting means comprising a plu 
rality of manually set control devices, and means 

- controlled by each selected control device to 
render the selected one of the three aforesaid 
means comprising the accumulator actuating 
controlling mechanism effective and causing the 
selected means to be cooperatively correlated with 
the accumulator actuating means and the ana 
lyzing means. 

59. In a tabulating machine having separate 
computing means for performing different types 
of Computations, in combination, means for ana 
lyzing designations on a card representing two 
factors involved in different types of computa 
tions, means for selecting either of said com 
puting means for operation, means for feeding a 
card to and past said analyzing means, and means 
rendered effective by said selecting means when 
the latter is positioned for selection of either of 
said computing means for rendering the feeding 
means ineffective to feed the card when the latter 
is in operative relationship with the analyzing 
means. w , 

60. In a tabulating machine having a calcu 
lating means for effecting one type of calculating 
operation and another calculating means for ef 
fecting another type of calculating operation, 
analyzing devices for controlling either of said 
calculating means, means for repeatedly recipro 
cating said analyzing means, card feeding means 
for feeding a card to and past said analyzing 
means, a plurality of manipulative means selec 
tively settable for selecting for operation the 
desired calculating means, and means rendered 
effective by any one of said manipulative means 
when set for selecting the related calculating 
means for causing operation of the analyzing 
reciprocating means and stopping of the card 
feed. 

61. In a tabulating machine having a calculat 
ing means for effecting one type of calculating 
operation and another calculating means for ef 
fecting another type of calculating operation, 
analyzing devices for controlling either of said. 
calculating means, means for repeatedly recipro 
cating said analyzing means, card feeding means 
for feeding a card to and past said analyzing 
means, a plurality of manipulative means selec 
tively settable for selecting for operation the de 
sired calculating means, and common means 
rendered effective by any one of said manipulative 
means when set to select a related calculating 
means and including means operated by the card 
when it is operatively correlated with the ana 
lyzing devices for causing the operation of the 
analyzing reciprocating means and the stopping 
of the card feeding means. 

62. In a card controlled machine having sepa 
rate card controlled computing means for per 
forming different computations, common con 
putation result receiving, means, and common 
total taking means therefor, in combination, 
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means for selecting any one of said computing - 
means for operation means for causing an op 
eration of the total taking means, a plurality 
of means one in each of said computing means 
and each operated by the related computing 
means only when the latter is selected for opera 
tion for causing the operation of the means for 
causing, and means for rendering one of the plu 
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rality of means effective during the operation 
of the related computing means and including 
means rendered effective by the selecting means 
when the latter is set to select a computing means 
for Operation. 

63. A tabulating machine comprising, Card 
analyzing brushes, a frame carrying said brushes, 
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a spring urged member pivoted to said frame and 
contacting with said brushes, latching means for 
normally latching said member in a certain po 
sition to cause said member to hold the brushes 
out of contact with the card to be analyzed, 
card lever operated by the card to be analyzed, 
and electrical means rendered effective by said 
card lever for disabling said latching means to 
permit the brushes to contact with the card. 

64. In a tabulating machine, card analyzing 
brushes, a reciprocable carriage carrying said 
analyzing brushes, means for reciprocating said 
carriage, electromagnetic means and means con 
trolled thereby for holding said brushes out of 
contact with a card, means operable in timed 
relationship with said reciprocating means for 
transmitting a single electrical impulse to said 
electromagnetic means prior to a movement of 
the carriage in one direction to cause the holding 
means to be disabled to permit the brushes to 
contact with the card, and means for cerating 
said holding means prior to a movement of the 
carriage in the other direction to cause the 
brushes to be moved out of contact with the card 
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during the movement of the carriage in said 
other direction. 

65. In a tabulating machine, card analyzing 
brushes, a reciprocable carriage carrying said 
brushes, restraining means and means controlled 
thereby for holding said brushes out of contact 
with a card, a shaft, means controlled by move 
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ment of said shaft for causing said restraining 
means to be disabled prior to a movement of the 
carriage in one direction to permit the brushes 
to contact with the card, and means controlled 
by the movement of said shaft for causing the 
brush holding means to be restored to its initial 
position and effective to move the brushes out of 
contact with the card prior to a movement of the 
carriage in the other direction. 

66. In a tabulating machine, an accumulator, 
a total taking mechanism and a controlling cir 
cuit therefor, sets of interconnected contacts elec 
trically connectible in said circuit, card con 
trolled means for determining the position of 
said contacts, a plurality of manually set switch 
ing elements, one for each set of contacts, a 
pair of bus bars in said circuit, and switching 
devices each movable by the related element for 
selectively electrically connecting one or more 
sets of contacts in series between said bus bars. 

67. In a tabulating machine, an accumulator, 
item entering actuators therefor, a total taking 
mechanism for said accumulator, means for ana 
lyzing cards perforated in columns vertically and 
horizontally with each digit represented by a 
commensurate number of perforations in a ver 
tical column, means controlled by said analyzing 
means for effecting a step by step movement of 
Said actuators and each in accordance with the 
number of perforations in a correlated vertical 
column, and means including a plurality of de 
vices shiftable under control of said actuators 
for controlling the operation of said total taking 
mechanism, each of the last named devices being 
shiftable by the first step of movement of the re 
lated one of said actuators to prevent the oper 
ation of said total taking mechanism. 
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68. In a tabulating machine, means for ana 

lyzing perforated records, a plurality of sets of 
serially interconnected group control contacts, 
one set for each controlling record column, a total 
taking circuit for controlling the automatic op 
eration of total taking means and in which said 
sets of contacts are connectible in series, a plu 
rality of manually operable levers, one for each 
set of contacts, and a plurality of electrical 
switching means each moved by the related one 
of said levers for connecting one or more sets of 
contacts delimited by a pair of levers in series 
in Said total taking circuit, and means controlled 
by said analyzing means to control the position 
of the sets of contacts connected in said circuit, 

69. In a group control device, a total taking 
controlling circuit, a plurality of sets of contacts 
electrically connectible in said circuit, a plural 
ity of elements each manually settable from a 
normal position, a plurality of switching devices 
set by said settable elements, each switching de 
vice normally connecting adjacent sets of con 
tacts in Series, and by the setting of the related 
element from normal disconnecting adjacent sets 
of contacts, and means controlled by said switch 
ing devices for connecting a plurality of sets of 
contacts delimited by a pair of set elements in 
said total taking circuit. 

70. In a tabulating machine, a total taking cir 
Cult, a plurality of sets of group control contacts 
electrically connectible in said circuit, a plurality 
of manually operable means, each settable to an 
off-normal position, a plurality of switching 
means each movable by the setting of the re 
lated manually operable means to an off-normal 
position, and means controlled by said switching 
means for selectively connecting by the setting 
of a pair of manually operable means which are 
set to an off-normal, position a plurality of sets 
of contacts, delimited by the pair of manually 
operable means which are set, in said total tak 
ing circuit. 

1. A tabulating machine comprising a single 
card analyzing means for analyzing columns of 
record perforations arranged vertically and hori 
Zontally, each vertical column containing a num 
ber of perforations corresponding in number to 
the digit represented, a total taking controlling 
means, means controlled by said analyzing means 
for determining the presence or absence of per 
forations in the first-horizontal line of the record 
Columns analyzed, and means controlled by the 
last named means and rendered effective when 
the last named means determines that the record 
columns analyzed are imperforate along the first 
horizontal line for causing the operation of the 
total taking controlling means. 

72. In a tabulating machine, in combination, 
analyzing devices for electrically analyzing value 
representing perforations in the same field of 
cards of two different types, analyzing means to 
determine the presence of a special perforation 
in a card of one type, a pair of accumulators, 
magnets controlling entries in said accumula 
tors; an electrical switch comprising, two sets of 
stationary concentrically arranged electrical 
contacts, each set electrically connected to the 
magnets of the related accumulator, and a piv 
otally mounted rotatable set of electrical contacts 
electrically connected to said analyzing devices 
and shiftable from normal contact with one set 
of contacts to contact with the other set of con 
tacts to divert values into said accumulators se 
lectively; means controlled by said analyzing 
means and responsive to the presence of a special 
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perforation in a card of one type for shifting the 
rotatable set of contacts from normal contact 
with one set of contacts to contact with the other 
set of contacts, a pawl for holding the rotatable 
set of contacts in shifted position in contact with 
the other set of contacts, resilient means for re 
storing said rotatable set of contacts from 
shifted positipn into contact with the set of con 
tacts normally in contact therewith, and means 
effective after said set of rotatable contacts have 
been shifted to move the pawl to release the ro 
tatable set of contacts and permit the restoring 
means to be effective. 

73. In a tabulating machine, in combination, 
analyzing devices for electrically analyzing value 
representing perforations in the same field of 
cards of two different types, analyzing means to 
determine the presence of a special perforation in 
a card of one type, a pair of accumulators, mag 
nets controlling entries in said accumulators; an 
electrical switch comprising, two sets of station 
ary concentrically arranged electrical contacts 
electrically connected to the magnets of the re 
lated accumulator, and a pivotally mounted ro 
tatable set of electrical contacts electrically con 
nected to said analyzing devices and shiftable 
fron normal contact with one set of contacts to 
contact with the other set of contacts to divert 
values into said accumulators selectively; means 
controlled by said analyzing means and respon 
sive to the presence of a special perforation in a 
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card of one type for shifting the rotatable set of 
contacts from normal contact with one set of 
contacts to contact with the other set of contacts, 
a pawl for holding the rotatable set of contacts in 
shifted position to contact with the other set of 
contacts, resilient means for restoring said rotat 
able set of contacts from shifted position into 
contact with the set of contacts normally in con 
tact therewith, a card operated lever, and means 
controlled by said card lever to move the pawl 
to release the rotatable set of contacts and per 
mit the restoring means to be effective at the ter 
mination of an entry operation for one accumu 
lator. . 

74. In a tabulating machine, several sets of 
accumulator entry control contact elements, a set 
of contactfingers, cross adding control means for 
causing said contact fingers to contact in suc 
cession the several sets of contact elements when 
a correponding number of card fields of the same 
card are analyzed, means for analyzing a special 
designation of a card of one type, class selection 
control means controlled by said analyzing means 

* to cause the change of contact of said contact 
fingers from one of the two sets of contact ele 
ments to the other of the two sets of contact ele 
ments. When said special designation is analyzed, 
and settable means for selecting the cross adding 
control means or the class selection control means 
for operation. 

GUSTAV TAUSCHEK. 
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