Feb. 15, 1938. " W. W. LASKER 2,108,681

CONVERTING AND ;TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 1
44 7
W\ /2
'l o @ -
a2
HEAD 10
50 e 33
Q «]
103 /

INTERMEDIATE 11

PUNCH 12
WITNESSES " Jnventor
: z : Ly e W fonble
N F g-le o
’ N .
LA f e Clifas Af, HHbooar
Gttorney




2,108,681

W. W. LASKER
CONVERTING AND TRANSLATING PUNCH

Feb. 15, 1938.

38 Sheets-Sheet 2

Filed July 18, 1933

HEAD 10

INT 11

—i
A\ ¥ D

o D5
l:w—.vlu‘é

PUNCH 12

3Inventor

Wdlinan W. farkirr

Ly
Cleline

WITNESSES

Qttorney



Feb. 15, 1938. W. W. LASKER 2,108,681
. CONVERTING AND TRANSLATING PUNCH .
Filed July 18, 1933 38 Sheets-Sheet 3

1”“\.
s

HEAD.lO.

Jnventor

W ipuee Wiy

bc?u,c» Dot

Qttorney

»



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 . 38 Sheets—Sheet 4

Ol O]

<

WITNESSES ‘ : Snventor
, . W itiom W el

Z A\l )
o @W\/K-\ Clrdce A, fritbinm
‘ dttorneg

“n



By

“a

Feb. 15, 1938,

37

59

WITNESSES

4

W. W. LASKER
CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933

| S |

[ {]

2,108,681 .

38 Sheets—Sheet 5

" S
P~ ) ot .
l"" r—
\\
N
!
1
H
7 {
Y O‘ g
Y
{f)
o
N ©
. )
©
. v i
©
-
‘© l
] -+
[H

N\

3nnent6;-
Wittian. W- Logher

b

Qttorney



ty

Feb. 15, 1938. W. W. LASKER - 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 ' 38 Sheets—Sheet 6

7
7 AN
—| X
/ T < va o
ASCTCTTTTTIT e T
3/ 7 JsxesTRoTT ] o X T T
X 77 yecsrereceeenT] Y e B
Y/ m
= Mo [l = 3 \H:—.:::
_______ L_f-] i it i R e |
/ N ™~ R S
I,: i .
0 I N
) ~ . 'U N 3
o Vo i i «)\
- I” i i ]} ¥
T lol b1
o Ripi Tl o ‘
b4 X T ~
© i
~ Il ik
;1
~ o
~ i‘ll 9|
©
Q ~
ry

WITNESSES l_,n__l ‘ : Snventor

., - : Wlliom WoLaoker

Cttorney



Feb. 15, 1938. 'W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 7

51

g
o~

.....

i~

39\——-’ L

R

WITNESSES '

. JInventor
’ . Wellionn W Lo cher
' ’
Gttorney



- 2,108,681

. 38 Sheets-Sheet 8

./I\II g
Wi
A4 Y/

R

N

4!

SInventor

Williown W Lol

L7

Cittorney

(T 4/4@*

W. W. LASKER -
CONVERTING AND TRANSLATING PUNCH

Feb. 15, 1938.

Filed July 18, 1933

WITNESSES



W. W. LASKER
CONVERTING AND TRANSLATING PUNCH

Feb. 15, 1938.

2,108,681

'38 Sheets-Sheet 9

Filed July 18, 1933

A iy

.

)i gt
7 ™ m

740

A%%zzzz_

Jnventor

VW Wann W Lok

L7

cAA~4/m{;;4

Cttorney



Feb. 15, 1938. 'W. W. LASKER . 2,108,681
. CONVERTING AND TRANSLATING PUNCH '
Filed July 18, 1933 38 Sheets-Sheet 10

E._’/////
]

i/

(ﬁ\///%@//f—— = //// RS /_/////////

- f:‘\_y.:g_ )
O/

E\———

=,

JInventor

A TRS S )
&

Clidawo A Frllooon

Gttorney




Feb. 15, 1938. W. W.LASKER 2,108,681
CONVERTING AND TRANSLATING PUNCH
Filed July 18, 1933 38 Sheets-Sheet 11

b
X
>y
. J
=)
A
A
N
Q
' N
1]
WITNESSES INVENTOR
; . . Willon- V- Loehir
N ) : Ly '

AT TORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH
Filed July 18, 1933 ‘38 Sheets-Sheet 12

0
o

e

@

Ii/

/i
7 S .
\;‘} TR

L+
. .‘7/’//,.

/ &\\\\\3@\\
| T W

WITNESSES . ZInventor
S, 3 Bt W hacker
' : 3 = )
WN : D N : ’ ‘
Y N T AR\ = (¥ U
) " 72 T \\‘ .
» o % » @ " Qttorney



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 13

WITNESSES

. Inpentor
Witdiommn Wolocher
' z '

Gitorney



Feb. 15, 1938. W. W. LASKER 2,108,681
CONVERTING AND TRANSLATING PUNCH :
Filed July 18, 1933 38 Sheets-Sheet 14

‘ ‘ [ m——yre === ™

N
(@ 3
129
T h
1-A37 |
// @
it} P
> m@
SIS 4 J
- B
124 125
131
:@ 6’ 1@
129 Jnpentor
17
Uedeo H Priltiione

Cittorney



Feb. 15, 1938.

WITNESSES
4 '

W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH
Filed July 18, 1933 38 Sheets-Sheet 15

116

121 122 Jnventor
W tioan W Linctosm

4y
Cabor A Nt

Qttorney



Feb. 15,1938. . = = w. w. LASKER 2,108,681
. CONVERTING AND TRANSLATING PUNCH )
Filed July 18, 1933 38 Sheets~Sheet 16

WITNESSES JInventor
o - 4

S @;wdi(a\ SYNIRPTY v

" (ttorney



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 - 38 Sheets-Sheet 17

WITNESSES ‘ Jnpentor
7 v , Witlio W Lok,
WA\I

S X 4

Gttorney



Feb. 15, 1938, W. W. LASKER ‘ 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 18
HEAD BASE, .
AGHY STOPS MACHINE STAPS g
I carmcLedn J9Q
2
I oF ﬂ%muﬁ n
[
N
I 8
D1E gownN §
l cARD §
R HES / TARI'-%ﬁ
124 / @
£). ECY g
TO MOME DORI ®
N Q
W
[ b
caro clearlor 3 2
EIERT [ R [ Q
ouLs ‘;"\ g EI
€ 48
u
ENTERS SRIAMBER plns de E\ % 3
| N
dfetsed |
Y 17
{ i3
PU‘%HE B
\START} PERFAORATING 8
R Ping REUrFASEHD o
D
et | | 0
PUNCHES 2
-TOUGH CARD 0
PINS START UF] B Q
SET UP MADE u o
- N CARDHREACHES )
< STOP P
2 ¢ <
4 CARD STOP. [qV]
Y IOSES ] °
carlp pifieks ulP B R Y R 3 RN I FERR RS VR A (‘ R I N [
MACHINE ISTOPE, . X N L . ; MAéN| E" ror 8 o led
1 [ ® M :
g
N
{ st s cARD ENTERS CHAMR] a «
] ) < o
> o
n @
prt
I 0 o
] CAR[D REACHES STOR ®
/ 0
7 &
N
PIiNS [BEGIN TO NIOVE CQOWN, cARD ENTERS |F.R I Ie)
i &
[}
Q
. [
| 0
} o
Z v )
1 o
1 9
ICARD ENTERS CHAMBER .
= ] o
OP i ¢
CARD PICKS UP) H
1 )
T
\ Y
.
Q
{ u
carD ENTERS Flr . g
PUNGHES | Too! ..ch.ARP_a -
P
PlNSFSTART e H @
= a \ g Jnventor
ET NUFP MADE I N .
¢ W ilhooin V. Lachier
. ?
u cARD STAP C1LSED) by
a . .
" g 4l YA
2 RO [PICKS| UP.
£| MACHING STARTS MPACHINE STARTS,)

Cttorney



U

Feb. 15, 1938. W. W. LASKER

CONVERTING AND TRANSLATING PUNCH
~Filed July 18, 1933

S SUBSTITUTION TO

SUBSTITUTION TO CORRECT
To DESIRED CARD.

WITNESSES

2,108,681

38 Sheets-Sheet 19

INVENTOR ~
Vihione W foodar

L7'
e H, I

AT TORNEY



2,108,681

W. W. LASKER

CONVERTING AND TRANSLATING PUNCH

Feb. 15, 1938. -

38 Sheets-Sheet 20

Filed July 18, 1933

92
12

BEGBEEREEEEE ffI~e2

144

SL

ity
i

N !
gUugopouooouy

| 3 i
oz L (ERER AR EGE RW_ g
B TN . m% =
o SRR &3 .3
Ty
7_
T = 174!
9z'bd
d_,_
@
6L
@ v
sl i

HE

gooproguuuaoa

ATTORNEY




Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

J’_‘H x

4+ y/ou —@ 283

Filed July 18, 1933 38 Sheets-Sheet 21

WITNESSES S I::i:S.ZB. INVEI;ITOR
s 0 > W Ao, V- Lothity
ﬂzmma&u o ,
Ctedr H. Kidttiom

Mw/t«
ATTORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING- AND TRANSLATING PUNCH
© Filed July 18, 1933 38 Sheets-Sheet 22

152 153

15

“;f‘ L

l ] nnEnQ ./l;ss
INBRLELE N quw/m

¢ [ 154

l7§\§\ -F:E.35
19
Y 7
2 SI0Y] ) 1477
22 STNRNRNFRARFITTSY

Hnrnhhiho ~ INVENTOR
5 V.dliom M-
24

T . M &
—FI-——E33 Colos M FrHon.

ATTORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681
‘ CONVERTING AND TRANSLATING PUNCH )
Filed July 18, 1933 .38 Sheets-Sheet 23

75
16 14
\mmzzzmmmz'/
LU
R

A
. E // \\’ /,
157 / ¥ 162

168

WITNESSES INVENTOR
W i W - Sochy

A ]
7WM by >
D—Vwe‘ftr\-v\/k-k ' pades /// e ’
ATTORNEY




Feb. 15, 1938. W. W. LASKER - 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets—Sheet 24
.__Onanononnonn
75
oliolic|ojio]
14
= 16
| {_L. =
© 00\" e Ed uLT,
239 (6) 2
A AAANNN
S TI0000H =
(o) =t \ I .

%LJ - , % RIC
i 178 -
173 A 22, '8 N
b 2IEET T
r 177 7 \ 7
7 R
1816 A Ty
179 175176 2! 2
e gy &
T\7g T VY
T —J
L S—
8282 e e, (-
169 | I
o LiL L L L
IR
4 LHH } mF“
i .40.
WITNESSES INVENTOR
MMZ W itliomne W Lachey
. ]

' AT TORNEY




Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 25

Q(‘l*

D
=\\\\0®
\\\
——\ R 80
b sé’/’—/-’—"r-—-).&\}“‘ /\\\\///{// A
\y

Pl le
/“‘ \

/

\\I‘- \ \ \ v\\g\\\\?\\\\\\\ W g
QOx

m 7
2\ B SRS \b\:
. /\\\ p‘{\\{{\\\\ ‘\‘"IA«‘ P} \\\\\ %
=N & ~ \ ( \ - i \
\\_ D ,\‘\":& \ “\ 2 ) \\\\\\\\\
——-—‘1: a‘\I—&\ 3 /0
Y \ \
o \ S Sy \\
\ 3
{
WITNESSES INVENTOR
. . W Bl VY- Lare e
WN . |
mu,v'@ka& Ot N A blinn

AT TORNEY



W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933

Feb. 15, 1938.

38 Sheets-Sheet 26

nonnaon
§/75
16 . 14
N\ A
AN
ne
E I .E .42
] -
i “ 184 Ny 164
7163
00 Ve) 165
/ NT
/
183 g8 [[LEL_LI %/ VS
186 : 162
s JTlgs ) N85 [
03 192 N9l y,
1 166
| —
19 _]F,lg
= ":., [HHK
L LUHUULULLL] 24
2 caba T
|
!
1C
L=
]
A L { &
F'3.42
188 167
168
@) O
103 L2 TNVENTOR
\ 19t W ol W Loahtr
T el PEdugN / ~| by
o O & o} @) @) o] Cltlows Aot
) - AT TORNEY




Feb. 15, 1938. W. W. LASKER 2,108,681
CONVERTING AND TRANSLATING PUNCH
Filed July 18, 1933 38 Sheets-Sheet 27

annn . annn

e

\ 16
S 202 %

TNERN
*——‘% HRF—= = $
T LLLILL 203_| =r - o
lQS% _N_ % 105
19 /- i} Ll.m-l—l-—‘-r' 196 /
e 201 201
197 e 2 /
e 97T e
A LN, i
198 -t 19871 Lllll-108#
Fi 43 {
- uZﬁ'H — oo M) | |11 1907
20241 B i

W]
7 s9e9eTIsy

g 999 8

11
)
YHOnn oo

Coangmn reEs 6
W T B

WITNESSES INVENTOR
W\J | 3:5&44 I :.EEJ.43 Wihbimr V7 - oo
b 3
A

AT TORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING. AND TRANSLATING PUNCH

Filed .Iulv 18, 1933 38 Sh}eets—Sheet 28

ABGD

/[

12345678910111213415
ABACABADABCAABA
B CCB DDDBCCBHB

C DDDC

D

) — st
O=0=0=(
0 0 0 6) (0 g g)__ (0 D
P P P
12 16
WITNESSES "—‘53048 INVENTOR

AT TORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH
Filed July 18, 1933 38 Sheets—Sheet 29

nonpnoannn

OOonnonongq
) 75 » § §/75

r JVM
N ]
Tﬂ%ﬁ |

ggiﬂﬂf e

18

|

= -

-T' I i 1o

i SBINNISEE

Toougogooaauy

WITNESSES —FES‘E'O —ES'49 INVENTOR

Wtlloan W Lachor

I .Z'
! R - * [7 /'/_
Dreofrafos Crkor St
' ‘ ATTORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681
CONVERTING AND TRANSLATING PUNCH }
Filed July 18, 1933 38 Sheets—Sheet 30

%//Aﬁﬁzﬂaﬂmﬂa?:'A' d
N

= AL

.lh-nul,l'll

R bad kd¥s

1 T‘W‘i‘i‘l !‘é‘%&
mu| q“_' e
Jﬂrnnnmn qn ta

e T

= | TEg-s2

|
|

103,

| [
N

J/

244 [ BRL8SS0E8888 A 244 HINEISNNN
' . 26
0] O
6]
O ) -0
WITNESSES o INVENTOR
Woias W Lok

M o
oo Ctlar 4. HHan
ATTORNEY



Feb. 15, 1938. W. W. LASKER
’ CONVERTING AND TRANSLATING PUNCH
Filed July 18,1933

2,108,681

38 Sheets-Sheet 31

o
, wn =N
0 'rQ g,’"\\
i KNG
2 - .
|'H 0 ©
) ~
7T A
¢ -l-/r— // X N
NG NS )
"8 B u TR Ay /I
< >, 3 _ \\ i /
e ) N g \
M o Nz )
_ L] o S S 4 )
= L s S - 3 )
= el g
A |
o) A CHREN
g g N © 3
BA S = .—_-_——_ d
&
o Q
) ¢ R
E o s
Bl _
- Al @ ©
{ v 2 Ry
o k.
oY o )z |
n 3 €
/ 3 f
3 3 |
©
T
N
©
< b} e
< )
N
©
3 AN
|
)
WITNESSES 5 INVENTOR
7(,5 ’ o m Wk W+ foelar
a L
Clodane H. Fthoorne

W#QM/K-;

AT TORNEY



W. W. LASKER

CONVERTING AND TRANSLATING PUNCH

Feb. 15, 1938.

2,108,681

38 Sheets-Shoet 32

Filed July 18, 1933

(51

cebz]

3 e

\
Kt

/05 XA )

A VA VACAVAVAYAVAVA Y

/NN ,///u/

©

ECDCC

6L

INVENTOR

Witliowm W Locdir

4

29

132

WITNESSES

7%

Clihen 3 Pl

o—uvvk—\

ATTORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 33

593
\\:J/
LFLF\FHFLH.EH%
WITNESSES INVENTOR
' .56 Wit Wi
o, L
. . et 4 it

AT TORNEY



Feb. 15, 1938. W. W. LASKER

CONVERTING AND TRANSLATING PUNCH

2,108,681

Filed July 18, 1933 38 Sheets-Sheet 34

nnonnNOoo0onnon  —ses

T T T EHE
_ il
©)o @ ] ] B85
Gz L] " © {
o |G a1 34 > \
388 — D 7 3s8 \
o~ aTT @ T ( ‘ \
— : Qo1 ) @) |
2 laog N\ o i - ‘ R
cm PR i o P9
Ela> ! a ! T By
; g= — :
4 130 C | Ql - T
o= ! L L8l < <
E ) \ (0N IDI ! aes 389
(6~ T o &)
6 NOR S | ’ 1- i - 73 H
N \ | ! % H
FiG=ilsee | QR il T
— : Lo @).0); | a3
[Bf ao g v a- I - - 7 ’:’2)‘
. [ '.‘\ ; ; i
pl&o@, 2 )
VA TN — @7 o
386 \& 395 —i - o ) 393
| 1 /£
: \ i ©) |
—— iy !
| o ol o o
! 3
/02
38l
39
[ ]
WITNESSES Fz .57 INVENTOR
HoMomelng — A

R

147
Ebdn It

ATTORNEY



Feb. 15, 1938. W. W. LASKER 2,108,681
CONVERTING AND TRANSLATING PUNCH
Filed July 18, 1933 38 Sheets~Sheet 35

236~

¥
I e g
A (3 P —
a) (&
.58
WITNESSES - INVENTOR
HpAvneloals b
67
Clidosn . DBl

AT TORNEY



Feb. 15, 1938.

‘455

W. W. LASKER 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 36
B s 9 s 2 ™
< < < g <

456

INVENTOR

WITNESSES

Wilkson W foker

I
Aidwn AL e

© ©
T <

ATTORNEY



Feb. 15, 1938.

W. W. LASKER

2,108,681
CONVERTING AND TRANSLATING PUNCH
~ Filed July 18, 1933

38 Sheets~Sheet 37

39
487

486

e
: @
A
\
=)
il

A 3\ b o
& AR g
= 8 .
e
IS G: N v . B
g y a QR ey gt = =I] 7
e
(2
0 b
3
< 0 A\ I/ /
]
. Q
< v ‘r/\
0 ,
q < <
o o
q -
LY e OO = ~ DNEAY
\\ ] NN AV ) .
\\ \ < __—
© 7 \ .
) @ \(03‘_/ ) g
b < W15 - ©
1 S~y -5 © o
{l * < O w A
W ®) \ A1 +
n ) W | N
! M -
X i 3 " o §
Q\: ! b \ N @ ]
W : i\ < ™ -
& == W .
0 b Q
9 Q
B -] ")
D)

21
522
=3

0

o
o A

WITNESSES Y ; -—-\\. INVENTOR

' ' / wo\
HoAuvacling \
te
W‘@vvuk&

Witlioon . Lo iheper

Cudeang O It
ATTORNEY



Feb. 15, 1938. | W. W. LASKER “ 2,108,681

CONVERTING AND TRANSLATING PUNCH

Filed July 18, 1933 38 Sheets-Sheet 38

"\(\\\\\\\\\\\\\\\
T
A

WITNESSES INVENTOR
Wolkin W Locher

g ] '
o 9 g ot it
M\«-O‘v@-\,«/\/‘(& L1

— AT TORNEY



Patented Feb. 15, 1938

UNITED STATES

2,108,681

PATENT OFFICE

2,108,681
CONVERTING AND TRANSLATING
PUNCH

Willlam W. Lasker, Brooklyn, N. ¥., assignor to
Remington Rand Inc., Buffalo, N. Y., a corpo-

ration of Delaware

Application July 18, 1933, Serial No. 680,922

20 Claims.

The present invention relates generally to
translating punches, and particularly to a trans-
lating punch adapted to produce cards perforated
according to a desired code from cards perfo-

5 rated according to another code.

In the tabulator art, a number of types of tab-
ulators have been developed, but each type of
tabulator can be used only with cards perforated
according to a particular code. Thus, there are
as many codes for recording data on punched
cards as there are types of tabulators. The use
of these various codes has seriously limited the
utility of any one type of tabulator, especially
when the tabulator user changes from one type
5 of tabulator to another. In this case, he has one
set of cards perforated according to the code us-
able in the new tabulator and another set per-
forated according to a different code usable only
with the tabulator formerly in his possession.
Similarly, other tabulator users may be in the
same position.

It is, therefore, evident that a large number of
tabulator users may collectively have cards per-
forated according to all the various existing codes,
although any given tabulator user may have only
two sets of cards in his possession, one set per-
forated according to a code that can be used
with his tabulator and another set perforated
according to a code that cannot be so used.

1If, .n this situation, any tabulator user of this
group desires a report taken from both of the
sets of cards in his possession, it is evident that
he cannot obtain it with a tabulator operable
only on cards perforated according to a single
code. It is thus desirable to provide a tabulat-
ing punch capable of producing one set of cards
perforated according to any desired code from
other cards perforated according to another code.
Such a machine may be supplied to any tabu-
lator user to enable him to convert all of the cards
in his possession into cards that can be used with
his particular type of tabulator.

The translating punch of the present inven-
tion is designed to perform the function just
mentioned. It is provided with interchangeable
translator units by means of which the machine
can be conditioned to translate data from cards
perforated according to any given code into any
desired code, and then punch this data or modi-
fications of this data in other cards. The proper
translator units are inserted at the factory and
then the translating punch is supplied to each
tabulator user long enough to enable him to con-
vert all of the cards in his possession into other
cards that can be used in his particular type of
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tabulator. When all of the cards in his posses-
slon are thus converted, he is able to supply a
report covering all of his cards. Thereafter, the
translating punch can be used successively for
the same purpose by the remaining tabulator &
users of the group.

In the process of obtaining cards perforated
according to a desired code from a card or cards
‘perforated according to another and different
code, it is often necessary to translate this given 10
code into either a single intermediate code or a
number of intermediate codes before obtaining
the desired code. The translation from one code
to another code, whether from the given or ini-
tial code to an intermediate code, from one inter- 15
mediate code to another, or from an intermediate
code to the desired or end code, may be termed
a “substitution”. Hence, in the process of ob-
taining cards perforated according to a desired
or end code from a card or cards perforated ac-
cording to a given or initial code, it may be nec-
essary to carry out a single substitution or a series
of substitutions. These substitutions are carried
out by a plurality of translator units interposed
between the sensing basket and the punch gags
of the translating punch. A number of such
translator baskets are used, and they are adapted
to be interchangeably associated with the trans-
lating punch. ‘The particular set of two trans-
lator baskets associated with the punch at any
given time is dependent upon the initial or given
code and the end or desired code.

The machine of the present invention is an ex-
tension of, and an improvement over, the ma-
chine disclosed in my co-pending application 25
S. N. 616,926, filed June 13, 1932, now Patent No.
2,004,208, granted June 11, 1935, and may be used
for all of the operations, which may be performed
by that machine, as well as a variety of other
operations beyond the capacity of that machine, 4,
including such operations as copying code cards
and simultaneously translating data from one
code to another; modifying the data by the in-
clusion of additional desired perforations or the
omission of undesired perforations, or groups of 45
perforations, or any desired change in the rela-
tive positions of the perforation fields, making
negative, reverse, or complementary cards, either
in the same code or during the translation from
code to code, and duplicating a single field of g0
perforations from one card in two or more places,
or in two or more forms, in another card.

It is the principal object ‘of the present inven-
tion automatically to translate punching desig-
nations from an initial code to a norm or stand- gg
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ard code and from this code to a desired end
code.

It is a further object to provide a translating
punch capable of sensing cards carrying data in
an initial card and of producing other cards car-
rying the same data or modified data in a desired
end code, with the position of the data on the
newly produced card in the same position or in
a different position on said card than the original
dats as originally copied on the sensed card.

It is another object to enable cards perforated
according to any one of a number of end codes
to be automatically obtained from cards perfo-
rated according to any one of a number of initial
codes.

It is another object to carry out successive sub-
stitutions until data recorded on one card in an
initial code is recorded on another card in a de-
sired end code.

It is a further object to carry out one or more
substitutions until data recorded on a card in an
initial code is translated into a norm or stand-
ard code, and then, if necessary, to continue the
substitutions until the data is automatically re-
corded on another card in a desired end code.

It is another object to carry out the successive
substitutions by means of a set of aligned and
detachable translator baskets.

It is an additional object to employ the well
known 45-code as the norm or standard code.

It is another object to enable data recorded on
one card in an initial code to be automatically
recorded on another card in an end code and the
data recorded on the latter card in a modified
form.

It is a further object to enable data recorded
on one card in an initial code to be converted into
complementary data and the complementary data
automatically recorded on another card in the
same code as the code of the original card.

It is another object to enable data recorded on
one card in a forty-five column code to be auto-
matically converted into complementary data in
the same code and the complementary data re-
corded on another card.

It is a further object to enable data recorded
on one card in a ninety column code te be auto-
matically converted into complementary data in
the same code and the complementary data re-
corded on another card.

It is a further object to enable data recdrded
on one card in one code to be automatically con-
verted into complementary data in the same code,
the complementary data recorded in a different
position on another card than the original data
occupied on the first card.

It is an additional object to enable data re-
corded on one card in an initial code to be auto-
matically recorded on another card in an end
code, with the data on the latter card occupying
a different position than the data occupied on
the first mentioned card.

Although the system of translating from an
initial to an end code has been described herein
in connection with a translating punch, it is to

be understood that the sets of detachable trans-

lator baskets, which effect this translation, can
be readily adapted for use with other machines,
with a tabulator, for example, as will be readily
understood when the following description and
the appended claims are considered in connection
with the accompanying drawings, wherein:

Fig. 1 is a view in front elevation of the im-
proved translating perforator of this invention.

Fig. 2 is a view in perspective of the interior
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members of the device of the invention with the
translating interponents removed.

Fig. 3 is a skeleton view, in perspective, of essen-
tial elements of the device of the invention.

Pig. 4 is a detail view, in side elevation, of the
retract members of Fig. 3, suitable for releasing
the gag members.

Fig. 5 is a side view, in section, through ap-
proximately the middle part of the top portion
of the improved punch, showing an auxiliary in-
terpreter basket and also the upper portion of
the intermediate interpreter members.

Fig. 6 is a side view, in section, through ap-
proximately the middle portion of the base mem-
ber of the improved translating punch, showing
also the lower portion of the intermediate inter-
preter members.

Fig. 7 is a view, in section, of the front eleva-
tion of the head member of the improved trans-
lating punch.

Fig. 8 is a similar view, in section, of the front
elevation of the base member of the punch.

Fig. 9 is a view, in perspective, of the head
member of the punch, showing the feeler pin
members and card handling members.

Fig. 10 is a view, in perspective, of the guiding
and operating mechanism of the sensing member
of the punch head.

Fig. 11 is a similar view, in perspective, of the
members of the other side of the head mechanism
from that shown in Fig. 10.

Fig. 12 is a perspective view of a typical inter-
preter or translator basket adapted to utilization
in the device of this invention.

Fig. 13 is a fragmentary view in perspective of
the top of the base portion of the punch mem-
bers, and the support mechanism for the trans-
lator basket members.

Fig. 14 is a detail view of a latch member for
the interpreter basket.

Fig. 15 is a fragmentary view in perspective
of an automafic card numbering mechanism
adapted to be included in the construction of the
punch.

Fig. 16 is a detail view in perspective of the
control member for disabling or enabling the
card sensing means in the supply magazines.

Fig. 17 is a front view partly in section of the
card presence sensing mechanism, driving clutch
member and automatic stop device.

Fig. 18 is a view of the clutch member in re-
lease position.

Fig. 19 is a front view in perspective of the
counter mechanism, and clutch release members.

Fig. 20 is a view in perspective of the retract
control mechanism.

Fig. 21 is a view in perspective of the number-
ing head mechanism.

Fig. 22 is a fragmentary view in perspective of
the operating elements of the machine adapted
to alternative disablement of the respective fields
of sensing pins for a 90 column field code card.

Fig. 23 is a similar view of an alternative pin
and latch member.

Fig. 24 is a timing diagram, showing the se-
quence of operation of the punch members.

Fig. 25 is a diagrammatic representation of a
series of substitutions according to this invention.

Fig. 26 is a fragmentary sectional view of the
sensing head, interpreter wires, translator mem-
bers, and gag members of the invention, arranged
to translate data from cards perforated accord-
ing to the 90 column code to produce cards hav-
ing the same data indicated by perforations ac-
cording to the normal or 45 column code.
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Pig. 27 is a diagrammatic representation of the
substitution required for the translation from 80
column to 45 column codes.

Fig. 28 is a perspective view of a sensing head
adapted to cooperate with 80 column cards having
rectangular perforations.

Fig. 28a Is a front view of the sensing pins of
the 80 column sensing head of Fig. 28.

Pig. 28V is a side view of the sensing pins of
the 80 column sensing of Fig. 28.

Pig. 29 is a diagrammatic representation of a
series of substitutions for translating from 80 col-
umn code to 45 column code.

Pig. 30 is a section in vertical elevation of a
sensing head, interpreter member, and punch
member, for converting from 80 column code to
45 column code.

Fig. 31 is a diagrammatic representation of a
series of substitutions for translating from 80
column code to 90 column code.

Fig. 32 is a sectional view in vertical elevation
of a sensing head, interpreter members, trans-
lator members, and punch gag members for con-
verting from 81 column code to 90 column code.

Tig. 32a is a detailed view showing the rela-
tion of two adjacent interpreter translator mem-
bers and the associated flag from the basket
{ia of Fig. 32. ‘

Fig. 33 1s a side view in section of the sensing
head, Interpreter and translator wires and punch
member, showing the members arranged for
translating from Tauschek code to 45 column or
normal code. .

Fig. 34 is a side view on a larger, scale of the
sensing pins of Fig. 33.

Fig. 35 is an end view of the sensing pin and
spring members shown in Fig. 33.

Fig. 36 is a front view, in section, of the sens-
ing pins, interponent members, translator mem-
bers and punch gag members of the device ar-
ranged for translation from 45 column to Lasker-
Woodruff code.

Pig. 37 is a diagrammatic representation of a
series of substitutions for translation from 45
column code to Lasker-Woodruff code.

PFig. 38 is a diagrammatic representation of a
duplex series of translations from one complex
code to another.

Fig. 39 is a fragmentary view in vertical sec-
tion of the card conveying mechanism, sensing
members, translator members and punch, adapt-
ed to the translation of code cards perforated ac-
cording to the 90 column or Lasker code to cards
perforated according to the Lasker-Woodruff
code.

Fig. 40 is a detail view of the interpreter mem-
ber for -translation from 90 column code to
Lasker-Woodruff code.

Fig. 41 is a perspective view, partly in section,
of a card supply magazine, picker knife, convey-
ing rolls, punch assembly, and receiving maga-
zine for cards of the Lasker-Woodruil type.

Pig. 42 is a fragmentary view in vertical sec~
tion of an embodiment for translating from
Lasker-Woodruff code to 45 column code.

Fig. 42a is an enlarged view of the slide mem-
ber 183 of Fig. 42, showing in greater detail the
swinging stop members.

Fig. 43 is a fragmentary view in vertical sec-
tion of an embodiment for translating from
Borel-Siemens-Halske to 45 column code.

Fig. 44 is a fragmentary view in vertical sec-
tion of an embodiment for translating from
Borel-Siemens-Halske to 90 column code.

.3

Fig. 45 15 a detailed view in section of a portion
of the device of Fig. 44.

Fig. 46 is a perspective view of the members
shown in Fig. 45.

Pig. 47 is a line diagram of the general case for
translating from multi-perforation code to nor-
mal code by means of floating levers.

Pig. 48 is a diagrammatic view of a general

- case embodiment for translating from four-unit

code to normal code.

Fig. 49 is an alternative embodiment for trans-
lating from Lasker-Woodruff code to 45 column
code.

Fig. 50 is an alternative embodiment for trans-
lating from 45 column to Lasker-Woodruff code.

Fig. 51 1s a fragmentary view in vertical ele-
vation of an embodiment for translating from
45 column code to 45 column complementary
code.

Fig. 52 is a fragmentary view in vertical sec-
tion of an embodiment for translating from 90
column to 90 column complementary code.

Fig. 53 is a view in vertical section of a punch
member and means for inserting a special per-
foration.

Fig. 54 is a perspective view of a special per-
foration inserting member.

Fig. 55 is a view in vertical section of an em-
bodiment adapted to the translation from five-
unit alphabetic code to 45 or 90 column alpha-
betic code.

Fig. 56 is a fragmentary view in vertical sec-
tion of an embodiment adapted to the conver-
sion of five-unit alphabetic code to a single ele-
ment code.

Fig. 57 is a side view partly in section of a
translator interpreter member having auxiliary
manually operable setting members.

Fig. 58 is a side view, partly in section, of a
form of connection to a printing interpreter.

Fig. 59 is a front view, in section, of a consoli-
dating interpreter mechanism.

Fig. 60 is a perspective view, partly in section,
of the translator member carrying mechanism.

Pig. 61 is a side view, partly in section, of the
spring lifting member for the interpreter sup-
porting mechanism, and

Fig. 62 is a view in perspective of an alterna-
tive form of clutch release mechanism.

Construction and operation in general

As previously stated, the invention is illustrated
in connection with a translating punch. Refer-
ring to Figs. 1 and 2, the machire, in connection
with which the invention is described, may be
divided, for purposes of description, into a head

‘section, designated by reference number 10; an

intermediate or interpreter section #f, and a
punch section {2.

The mechanism of the head section 10 is closely
similar to the sensing mechanism shown and de-
scribed in my copending application Serial No.
538,429, filed May 19, 1931,

The intermediate section {4 resembles general-
ly, although not in detail, the connection box or
multiple translator, which has been extensively
used in tabulating machines of the Powers type.
It consists, generally, of a frame, readily insert-
able and removable from the machine, in which
appropriate transiator members are positioned as
will be later described.

The punch mechanism 2 resembles generally
a punch device of the Powers type from which
the key members and translating carriage have
been removed.
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The essential method of operation of the ma-
chine may most conveniently be observed from
the diagrammatic showing of Fig. 3. As shown in
this figure, the head member may include a fleld
of sensing pins (4, which are mounted in a suit-
able frame and reciprocated downwardly and up-
wardly during each cycle of the operation of the
machine, These pins are adapted to cooperate
with the previously perforated data card 5,
which, for purposes of this disclosure, may be
considered as the first substitution of the original
data or information. The card member I§ is
positioned between the pair of perforated plates
16, constituting a card chamber, and conveyed
thereto and removed therefrom by mechanism,
which will be later described.

The card (5 is conveyed to the chamber (8,
while the pins (4 are in an elevated position.
Thereafter, the pins {4 in thelr frame are lowered
and certain of the pins find perforations in the
card 18 and pass therethrough. Those pins,
which find perforations and pass therethrough
are thereupon locked in the bottom position by
movement of the latching plates (T at an appro-
priate time in the cycle. Thereafter, continued

downward movement of the pins (4 will cause .

those which are held down by the latches (7 to
meet the upper end of the interpreter, interpo-
nent, or translator, members 18, Still further
downward movement causes movement of the
members 18, which movement is a still further
substitution, and by appropriate mechanical
means may be caused to represent an appropriate
translation. This movement causes a movement
of certain of the punch gags 19, which, in turn,
are latched down by the latching plates 21 in the
punch member 2. The latching action is ob-
tained by means of the springs 22. Thereafter
movement of the punch chamber plates 23 will
cause the punch members 24 to produce the de-
sired perforations in the secondary or copy card
25. Thereafter, the latch plates 21 are released
by the retract interponents 26 as a part of this
sequence of operations. The previously outlined
substitution steps are conducted to produce a
second card corresponding to, but different from,
an original card, the difference being such as is
produced by the predetermined law of operation
of the machine.

A number of different operations may be per-
formed by the machine, and, for purposes of de-
scription, the following outline based upon the
disclosure in my above mentioned co-pending ap-
plication, S. N. 616,926, now Patent No. 2,004,208,
is given.

The master or original card, which controls the
setting of the gags 19 may be held in the sensing
chamber 16 for a determinate plurality of recip-
rocations of the sensing mechanism, so that the
gags 19 will be set and reset for a corresponding
plurality of cycles, thus effecting the punching
of a corresponding number of cards, which may
be duplicates, and may correspond to, or may be
modified from, the card sensed by the pins 14.
Normally, the locking slides 21 are always re-
leased at the end of each cycle of operation by a
reciprocation of a universal retract bar 3i (Fig. 4)
operating on the cam portions of the retract in-
terponents 26. Or, one or more of the retract
interponents 26 may be turned out of the path of
the universal retract bar 81 as is diagrammatical-
ly indicated in Fig. 4, so that some, and only
some, of the locking slides 21 will be released by
the said retract bar. Therefore, if a gag (or
gags) 16 is depressed in those columns of the
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card corresponding to ineffective interponents, a
repetition of certain data may be punched in the
cards passing through the punching chamber,
even if the corresponding field (or flelds) in the
master control card is blank. It will also be un-
derstood that the translator or interpreter mem-
ber 18 of the intermediate component 11 may be
offset or transposed in various ways as will be
hereafter described.

It may be desirable to transpose the perfora-
tions, which occur in an upper 80 column field
to a lower 90 column fleld, when duplicating cards
such as those which may have been punched by
the device described in my co-pending applica-
tion, 8. N. 537,831, filed May 16, 1931.

It may also be desirable to transpose perfora-
tions representing debits and credits along with
the corresponding control holes of cards, such
as those fllustrated in the co-pending applica-
tion of Wegener, S. N. 504,336, flled Dec. 23, 1930.

It is obvious that a partially perforated card
may be fed into the sensing chamber 16, and cer-
tain of the gags (8 set; then the corresponding
retractor interponents 26 disabled, and, thereafter
a second master card may be fed into the sens-
ing chamber (8 to set other gags 19, and in this
way reproduce data which has been perforated on
a plurality of master cards.

A predetermined number counter, designated
generally as 27 (Figs. 1, 2 and 19), may be set to
a predetermined indication and the machine will
automatically operate to perforate duplicates or
substitutes of the card in the sensing chamber of
the head, until the pre-set number of duplicate
cards has been perforated,

The machine is started by depressing a trip
key 28 (Figs. 1, 2, 13 and 17). A depression of
this key releases the main driving clutch and the
machine will continue to operate until stopped
by another depressing of the start key 28, or by
an equivalent automatic operation controlled by
the usual presence-of-card detecting pins of the
card magazine, or by the predetermined number-
ing device 21. It may sometimes be desirable to
print consecutive numbers on the cards which
are being perforated. This numbering of the
cards may be effected by depressing the num-
bering key 29 (Figs. 1, 2 and 15).

It is sometimes desirable to set the gags 26
under the control of a master card, then hold
the gags in depressed position by disabling the
universal retract bar 31, particularly, when it is
desired to have many hundreds or thousands of
cards having identical characteristics. This may
be done by depressing the retract control key 32,
and shifting the presence-of-card sensing lever
33 (PFigs. 1, 2, 16 and 17). The lever 33 dis-
ables the card presence detecting pin of the
master card magazine, thus enabling the punch
to operate even if the master card magazine is
empty. ’ .

The multiple translator {1, as shown in Pig. 12,
is an interchangeable unit, as in the familiar
Powers tabulating machine, and special provi-
sion is made for readily interchanging differing
translators, as will be described in greater de-
tail hereinafter.

In outline, the multiple translator contains the
interponent wires, which transfer the substitu-
tions from the sensing pins {4 to the punch gags
19. The translator member may conveniently be
used in two sections, the upper basket f{a and
the main basket 11 (Figs. 5 and 7), and transla-
tions, transpositions, etc. of various sorts may
be produced in either or both of these upits;
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which translations thus occur in sequence and
may be utilized for the conversion of a set of
substitutions in one code to a norm, and there-
after from the norm to another code.

Both the upper and lower translator baskets
are readily removable and interchangeable, which
feature is an important element of the ‘device
of the invention. ) )

Framework

The framework of the machine may be of any
suitable form and material. For purposes of
illustration, the machine has been shown (Fig. 1)
as supported by a plurality of legs 34 attached
to a main base plate 35 (Figs. 1, 2, 6 and 8)

which supports the entire machine. The mecha~- .

nism of the base member is supported by and
carried by the usual side frames 36 attached to
the base 35; also carried by the frames 36 is a
supporting member for the blank card receiver
31 and the discharge receptacle 38 (Fig. 6).
Mounted on the side frame 36 are intermediate
frames 39 (Figs. 2, 5, 6, 7 and 8) which form
spacers for the positioning of the multiple trans-
lator {1, and for supporting the head member {0
of the machine. Carried by the frames 39 are
the side frames 41 of the head of the machine.
The said side frames 41 are bound together by
suitable ties and the said frames, like the frames
36, carry the master controlling card receptacle
42 (Figs. 2, 5 and 10) and the corresponding
discharge receptacle 43 (Fig. 5).

The entire framing, so far described, may be
protected or hidden by a suitable case shown in
Fig. 1. It is desirable to have access to a series
of latch controlling members 44 (see Figs. 1, 2, 3
and 9). To this end, the casing is provided with
a hinged top or lid 45. The case may also be
provided with shelves 50 for supporting desired
objects, such as stock cards, etc.

Interpreter member

The interpreter member 11 of Figs. 1, 2, 5, 6,
7 and 8 is shown in further detail in Fig. 12. As
shown in the figure, it consists essentially of a
frame member { | by which the interpreter basket
as a whole is identified. At the bottom of the
basket are flanges 94 as are elsewhere described,
which are adapted to fit into the rabbeted grooves
of the blocks 95, as shown in Figs. 1, 2, 6, 8 and
13. The interpreter wires {8 extend, as shown,
between the upper and lower plates of the basket
member {1 and finger latch members 102 -are
provided.

The interpreter shown in Fig. 12 is constructed
with the interpreter wires {8 extending verti-
cally from the upper face to the lower face of the
basket. This arrangement, however, is designed
only for the direct repetition or exact reproduc-
tion of code cards, and in the event that any
changes or translations are desired, the wires 18
take more or less devious and modified paths.
The wires may be led sidewise by the desired
amount to interchange the position of the fields.
They may also cooperate with blocks, floating
levers, transfer slides, etc., for the various trans-
lations required, and they may be replaced by
fixed stops of various types either in the basket
itself or below the basket for inserting constant
perferations for various purposes.

The auxiliary interpreter Ila, shown most
clearly in Figs. 5 and 17, also consists essentially
of g frame member {la by which the interpreter
basket as a whole is identified. It is provided
with two flanges having openings through which

5

screws 40 extend and secure the basket {ig to
the head frame 41, as shown most clearly in
Fig. 7. . The interpreter shown in Fig. 7 is con-
structed with the interpreter wires 18a extend-
ing vertically from the upper to the lower face
of this basket, while that shown in Fig. 5 is con-
structed with the interponents 18b extending in
the same manner between these faces. As stated
above, however, this arrangement is designed
only for the direct repetition or exact reproduc-
tion of code cards, and when translation of data
to a different code is desired, the interpreter
wires 18a and the interponents 18b are arranged
differently.

Muain driving mechanism

The main shaft of the machine may be driven
in any suiltable manner, such as by an electric
motor 46 (Fig. 2) for rotating the free member
41 of a clutch 48 (Figs. 2, 17 and 18). This
clutch may be of any suitable constructicn such
as, for example, that shown in my Patent No.
1,819,317, granted June 16, 1931. Cne member
of the clutch is fixed to the main shaft 49 for
operating the mechanism of the base component.

At one end of the said shaft 49 is attached a
sprocket wheel 5, which may be connected in a
suitable manner, such as by a silent chain 52, to
the sprocket wheel 63 (Figs. 2, 7, 8 and 11) fas-
tened to the main shaft 54 of the head of the
machine. The chain 52 passes over a tensioning
idler §5, rigidly attached to the shaft 56 (Figs.
2 and 19), which may be used for operating the
pre-set counter mechanism step by step. The two
main shafts 49 and 54 rotate in the same direc-
tion at equal speeds.

The main shaft 49 of the base is provided with
an eccentric 57 (Fig. 6) for oscillating the rocker
arm 58 for driving a picker 59 to feed blank cards
sequentially from the bottom of the weighted
stack in the stock magazine 31. A series of con-
tinuously rotating feed and skid rolls 61 is pro-
vided for feeding the cards into the punching
chamber 23, thence rearwardly, after the card
has been perforated, through a pair of continu-
ously rotating ejecting rolls 61 to a receiving
magazine 38. The entire series of rolls 6 are
geared to the shaft 49 and the upper roller of
each pair is held resiliently in contact with the
lower roller of the pair in the well known manner.

Attached to the main shaft 49 is a cam 62 for
rocking the spring pressed arm 63 for inter-
posing a card stop 64 at the proper time into the
path of the card in the punching chamber 23 so
that it will remain stationary during the perfo-
rating operation, and then withdrawing the said
card stop to permit the perforated card to be
ejected into the storage magazine 38 (Fig. 6).
The die block forming the bottom plate 23 of the
card chamber is caused to move upwardly, then
downwardly by means of a suitable cam fixed to
the shaft 49 in the manner well known in the
art, for the purpose of forcing the blank card
against certain punches 24, some of which are
held against movement by depressed gags 19 as
has been previously described hereinabove.

Also attached to the shaft 49 is a cam 6%
which is adapted to reciprocate a link 66 for oper-
ating the universal retractor bar 31 (Figs. 2, 4, 6
and 13). The operation of the link 66 is deter-
mined by the position of the retract control key
32, as will be described more fully hereinafter.
A shaft 61 (Figs. 2 and 15) is connected to the
main shaft 49 in a suitable manner, such as a
chain, for rocking a bell crank lever 68 to effect
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the printing of consecutive numbers on the perfo-
rated card.

Attached to the stub shaft 56 (Figs. 2 and 19)
is an eccentric 7| for reciprocating the link 712
for driving the predetermined numbering counter
step by step.

Head member

The main shaft 54 of the head component
member 0 is provided with a pair of cams 13
(PFigs. 2, 5,7, 10 and 11). The levers 14 are held
in contact with the cams 18 by pairs of stout
springs 16 PFigs. 2, 7,-10 and 11) anchored to a
stationary bar 17 at the extreme top of the ma-
chine. The tension of said springs 16, which
hold the levers 14 in contact with their cams,
tends to elevate the sensing head mechanism
frame 15. Also attached to said shaft 54 is a
gear 18 (Fig. 10) which drives the series of pairs
of feed rolls 19 (Fig. 7) through a train of spur
gears 80 shown in Figs. 2, 9, 10 and 11. The oper-
ation of the rolls 19 corresponds to the above de-
scribed rolls 61, and will not be further described.

Also attached to the shaft 54 is a cam 81 for
oscillating & spring pressed lever 82 (Figs. 2, 5,
9 and 11) which oscillates the card stop shaft 83
through a link and crank mechanism for posi-
tioning card stops 84 to temporarily hold a master
card in the sensing chamber of the head com-
ponent.

The card stop may be used as a fixed stop, as
shown, or a variable card stop, suitable for
changing the position which the card assumes,
may be used, as shown in my copending applica-
tion S. N. 637,401, filed October 12, 1932, A simi-
lar clamped slide may be used for adjusting the
stop, or various forms of adjusting means, oper-
able from a distance may be utilized.

Sensing mechanism

The sensing mechanism comprises a recipro-
catory pin box frame 15, having a pin 4 for
every possible perforation of a card; mounted for
slidable movement on a pair of guide standards
85 on opposite sides of the machine (¥igs. 2, 5, 7,
9, 10, 11 and 28). Each row of sensing pins {4 is
provided with a spring-pressed locking plate 1T.
(See also Fig. 3). Normally the pins (4 are
pressed downwardly solely by the light springs
surrounding their upper ends. While the sensing
box 15 is descending, the pins i4 search for perfo-
rations in the master card. The pins, which do
not find perforations, are restrained from further
movement. After those pins, which have found
perforations, have passed a predetermined dis-
tance through the card, the locking slides 1T are
released for a limited extent of horizontal move-
ment and lock the pins 14 in normal position
relatively to the moving frame 715. At this time
all pins t4 (Fig. 3), which have not found perfo-
rations, have their locking studs elevated beyond
the locking points of the plates 17. Continued
downward movement of the pins (4 forces the
interponents {8 downward against stronger
springs and causes the translators ila and { to
set the punch gags 19, corresponding to -the par-
ticular requirements of the multiple translators

between the sensing pins 14 and the gags 19.

In the event that there is no card in the
sensing chamber 6 to be read by the pins (4,
it is necessary to keep all the slides (7 disabled.
To this end, the sensing head is provided with a
pair of coarse sensing pins 86, which are adapted
to sense the presence of a card by contacting
with its extreme edges (Fig. 9). The pins 86 are
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guided in brackets fixed to the castings of the
sensing head 18, and their upper ends are bi-
furcated to receive light spring-pressed locking
levers 81.

If the ping are elevated, due to the presence of
a card, the locking levers 81 will be shifted out
of interfering position with corresponding rocker
arms 88, which, in turn, are attached to retract
bar shaft 88. The lower ends of the rocker arms
88 are connected by a bar or bail 91, which in
normal position holds all the locking slides 17
in the ineffective or extreme right hand position
by means of an arm 92 attached to said shaft
88, which, in turn, cooperates with the active
portion of a stationary cam 93. When the sens-
ing head descends a roller on arm 92 passes off
of the active or high portion of the stationary
cam 93, and onto the low portion shown In
dotted lines in Fig. 9, thus permitting springs 92a
to rock arm 92 and rotate shaft 89 in a clockwise
direction, thereby moving bail 91 away from the
ends of the slides 1T and permitting the springs
A4a to shift the slides {7 to their extreme left
hand or locking position. If, however, no card
is in the sensing chamber, the locking levers 81
are in-the path of a flange on the rockers 88,
thus holding bail 8 in normal position irrespec-
tive of the position of arm 92 with respect to the
stationary cam 93 and thereby preventing the
springs #4a from moving the slide {1 to their
extreme left hand or locking position.” In this
case, the pins {4 are not locked by the slides (7
when they are depressed by the lowering of the
sensing head 18. The springs {4a, which force
the pins |4, downwardly are much weaker than
the corresponding springs 18a (Fig. 3), which
hold the interponents 18 elevated, hence none of
the interponents are forced downward, and,
therefore, no gags 19 are set if there ls no card
in the sensing chamber. -

If desired, one or more of the slides {1 may
be positively held in normal retracted position by
means of the manipulative locking slides 44. (See
particularly Figs. 1, 2, 3 and 9.) The manipu-
lative devices 44 are used when it is desired to
disablz one or more columns of the sensing head
to prevent the repetition of data in a certain
field (or flelds) of the master card being sensed.
The corresponding pins (4, which find perfora-
tions, are unable to move the corresponding in-
terpcnents 18 downward for the reason given in
the last paragraph.

The above description covers the card handling
mechanism for operation on either standard
Powers type of cards, that is, the 45 column card
having twelve digit holes, or the 90 column card
of the same size, having 90 columns arranged for
a one and two hole perforation code. The dis-

“closure of Patent No. 2,004,208 upon which the

above description is based shows only a machine
adapted to straight duplication of standard Pow-
ers type of cards, the single machine bheing
equally well adapted to reproduction of 45 column
or 90 column cards.

However, by suitable modification, as suggest-

-ed in the above mentioned patent, a certain

amount of transposition of position of data in the
various flelds is obtainable, as well as the removal
or addition of data in the same code.

Thus, it may happen that the master card to
be sensed is perforated in the 90 column or Lasker
code, and perforated in both upper and lower
fields, and it may be desired to disable one or
the other, or both co-columnar fields. The con-
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grammatically illustrated in Figs. 22 and 23. It
will be seen in those figures that the slides are
provided in pairs for each column of pins, the
respective slides being located on opposite sides
of the column of pins, with latch openings occu-
pying only half of the length of each slide and
the blank portion of one slide in a position op-
posite the latch openings on the other slide. The
sensing pins 14 are arranged “right and left”;
that is to say, the locking pins of half the said
sensing pins extend in one direction and the re-
maining half have their locking pins extending
in the opposite direction. Thus the side pro-
trusions on the pins of half of those in a given
column are adapted to cooperate with the lock-
ing openings in one slide, and the side protrusions

“on the other half of the pins in & column co-

operate with the other slide. Thus the two slides
will lock any or all of the pins in & column, but
either or both of the slides may be held in non-
locking position by means of the members 44.
Portions of one of the locking slides 17 are cut
awsy to provide room for the springs and locking
slides of the other slide.

Interponents

The above described mechanism includes the
sensing head mechanism and the punch mecha-
nism, and in Figs. 3 and 12 is indicated & simple
connection or interponent system between the
sensing head and the punch mechanism. This
simple connection, however, is adapted only to
the duplication of cards, substantially without
change.

An essential portion of the present invention is
to be found in the construction and arrangement
of the interpreters or translator members, indi-
cated at 11 in Figs. 1, 5, 6, 8 and 12 and indi-
cated at 11a in Figs. 5and 7. The standard lower
translator described for straight duplication of
cards is shown in Fig. 12 and the standard upper
translator 1la arranged for straight duplication
of cards is shown in Pigs. 5 and 7. In the prior
art, multiple translator members or baskets for
tabulators have been developed to incorporate in-
terponent members arranged to transpose data
from one fleld to another, in the same code, and
also to duplicate data from one fleld on the card
to several fields on the tabulator head by the use
of Y wires as shown by Patent No. 1,884,072
granted October 25, 1932 to J. R. Merkle. Inter-
preter baskets of the type just mentioned form
part of the present invention, as do also the trans-
posing members of the type just referred to.

One of the lower multiple translators (i, is
shown in Pig. 12. These translators are arranged
so as to be interchangeable and thereby greatly
increase the utility and convenience of the punch.
The bottom of the multiple translator is pro-
vided with flanges 94 which fit into rabbeted
grooves of the blocks 95 (Figs. 1, 2, 6, 8, 12 and
13). The blocks 95 are slidably mounted on
frame supported screws 96, and are normally
urged upwardly by strong springs; but the said
blocks are normally held against the spring ten-
sion by resiliently urged locking slides 91, Figs.
13 and 14. Each locking slide 97 is provided with
a front, middle and rear slot, as shown in Fig. 14,
The rearward movement of each slide is limited
by a screw positioned in the rear slot and threaded
into the associated block 95. Each slide is nor-
mally locked to the associated screws 96 and the
two slides then hold the blocks 95 against the
tension of the spring 96a. Each slide has posi-
tioned in its first and middle slots a screw 96

7

which is provided with a shoulder at the proper
position on its shank. The edges defining the
rear end of these grooves on each slide are held
below the shoulder just mentioned by the tension
of a spring extending between a first pin extend-
ing through an opening in the slide and fixed to
the associated block 95 and a second pin fixed to
the slide. When it is desired to remove one of
the translators || a finger piece 98 is rocked up-
wardly and arms 99, fixed to the shaft 101 carry-
ing the finger piece 98, move rearwardly carry-
ing with them the locking slides 3T whereupon the
previously mentioned edges on the two locking
slides are moved out of the path of the shoulders
on the screws 86, thereby permitting the blocks
95 to be raised by the springs 96a; the heads of
these screws limiting the upward movement of
the blocks.
are elevated to the limit permitted by screws 96
the multiple translator || may be removed in
the ordinary way by the manually controlled
pinch latches 102 at the lower forward edge
thereof as is well understood in the art. When
a new multiple translator is slid into the machine
and locked by its pinch latches to the rabbeted
blocks 85 the lever (03 is depressed until the
previously mentioned edges of the locking slides
97 snap under the shoulders on the screws 96.
The lever 103 is fixed to a shaft 104 near the rear
of the machine, which shaft also carries a for-
wardly extending lever 105 remote from the lever
103 so that, when the shaft (04 is rocked by the
lever 103, the arm 105 thereon coacts with pro-
jections on the rabbeted slides 95 to force both of
them down simultaneously, thus locking the new
multiple translator into operative position.

The upper multiple translators |ia, as shown
in Figs. 5 and 7, are also arranged to be inter-
changeable. These translators are placed in the
machine before the lower translator 1 is put
into place, and as previously stated, are screwed
to the head frame 41. When the translator 11
has been detached from the machine, the screws
80 are loosened and the translator |la may then
be removed from the machine.

1t is desirable to prevent the machine from
being started before the multiple translators #f
and lia are in position in the intermediate sec-
tion of the machine. To effect this purpose, a
link 100 is provided which locks the starting but-
ton 28 whenever the translator {{ is not in po-
sition, thus making it impossible to start the
machine. The stem of the button 28 is pivoted to
the frame and is provided with a pin which
extends through a slot in the link 100. The link
100 is pivoted on one of the blocks 95. When
this block 95 is in its lowered position, the pin on
the stem of the key 28 is so positioned in the
slot in the link {00 that the plunger 11T can be
depressed far enough to start the machine.
When, however, the block 95 is raised, the pin
on the stem of the key rests against the front
end of the slot in the link 100 and the plunger
f1T cannot be depressed far enough to start the
machine,

Predetermined counter

The predetermined counter is best shown in
Fig. 19. It consists of a pair of ratchet discs
104, each of which is attached to one of a pair
of concentric sleeves 105, extending outwardly
to a pair of manually manipulative knobs or
dial buttons 106, so that eachh may be independ-
ently set to a predetermined position. One of
the discs 104 is provided with one hundred ratchet
teeth. The one hundredth tooth space is of sub-
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stantially double depth. The other disc is pro-
vided with about one dozen teeth. A scale plate
107 is provided having an opening for reading
the graduations on the hundred toothed disc,
and a pointer for indicating the position of the
other disc. The said discs 104 are held against
accidental displacement by a usual form. of
spring-pressed retaining pawl (68. A radius arm
109 carries a spring-pressed operating ratchet
ti1 for the discs 104. The radius arm 108 is
connected by a link 72 to an eccentric strap sur-
rounding an eccentric Tl attached to the idler
shaft 68 so that each time the idler shaft %6
makes a complete revolution (or what is the
same thing, one card is perforated) the hundred
toothed disc #04 is advanced one ratchet tooth,
and, when it has advanced an amount corre-
sponding to one hundred teeth, if it is set to 0,
or when it has advanced the number of teeth,
as 54, to which it is set, the actuating pawl falls
into the deep notch and the next rotation of

- shaft 56 advances both the ratchet discs one
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tooth simultaneously, and thereafter advances
the hundred tooth disc a single tooth at a time
until it has made a complete rotation. Thus, if
the hundred toothed disc has been set at 0, and
the twelve toothed disc at 8, the hundred toothed
disc will make eight complete revolutions and
the twelve toothed disc will be moved eight teeth.
When this has been accomplished both discs will
stop at 0. If, on the other hand, the hundred
toothed disc is set at 54, and the twelve toothed
disc at 9, the latter disc will move one tooth when
the former disc has moved fifty-four teeth.
Thereafter, the twelve toothed disc will move
one tooth only when the hundred toothed disc
has moved one hundred teeth. When the hun-
dred toothed disc has made one partial revolu-
tion and eight complete revolutions, the twelve
toothed disc will have moved from 9 to 0. In the
first mentioned setting of the discs, the twelve
toothed disc will arrive at 0, when eight hundred
cards have been punched, while in the second
sefting, the twelve toothed disc will arrive at 0
when eight-hundred and fifty-four cards have
been punched. When both discs 104 have been
rotated to their zero positions, the next operation
causes & projection 112 on the disc having the
fewer ratchet teeth to rock an offset bell crank
113 and an arm 1i3A connected to opposite ends
of a rock shaft to pull the core 114 of a Bowden
wire to disable the main driving clutch 48 thus
stopping the machine after a predetermined num-
ber of duplicate or substitute cards have been
perforated.

Trip key

In order to start operation of the machine the
trip key 28 (see Figs. 1, 2, 13 and 17) is depressed.
When it is desired to stop the machine the same
key 28 is again depressed. The machine is auto-
matically stopped if the stock cards in either
magazine 37 or 42 have become exhausted, or if a
predetermined number of cards have been per-
forated. The machine is driven through any
sultable form of clutch 48 (see Figs. 17 and 18).
The said clutch may be, for example, that dis-
closed in the patent to Lasker, No. 1,810,317,
granted June 16, 1931. The free member 471 of
the clutch 48 is normally held against rotation
by a buffered stop plunger (45, which in turn
is pivoted to the . top arm of a spring pressed
irregular cruciform lever 116, When the trip
key 28 is depressed, a stem integral therewith
and in the form of a bell crank (see-Fig. 13) de~-

~
e
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presses & spring pressed plunger {17 (see Fig.
17) which in turn shifts the wipe-slide 118 down-
wardly to rock the cruciform lever 11§, and when

_ the said lever 116 has been rocked by the wipe-
‘slide (18 a distance sufficient to withdraw the

buffered plunger 1i5, a pin ({9 thereon is en-
gaged by & notch on the spring pressed inverted
T-shaped lever 121 and is thereby held in shifted
position as is best shown in Fig. 18. Compari-
son of Figs. 17 and 18 shows that the bottom
end of the wipe-slide {18 is shifted slightly to-
wards the clutch 48, such shifting, however, be-
ing of an extent sufficient to cause the wipe-slide
118 to miss a projection on cruciform lever (16
when the trip key 28 is again depressed. An-
other depression of the key 28 will now cause the
lower end of wipe-slide 118 to contact with a
shelf or ledge on the inverted T-shaped locking
lever 121, The contact between members 118
and 121 causes the latter to be rocked slightly
clockwise, thus releasing the irregular cruciform
lever 116. It is thus seen that a first depression
of the key 28 will set. the machine into opera-
tion, and a second depression thereof will stop
the machine. -

The inverted T-shaped lever {21 carries a pin
122 extending perpendicular thereto which lies
in the path of a pivoted lever 123. The lever
123 has pivoted near its extreme end a feeling
plunger (24 for detecting the presence of stock
cards in the magazine 31. When the cards in
the said magazine 37 become exhausted, the feel-
ing plunger 124 attached to the lever 123 will
rise under the influence of a suitably located
spring 125, thus depressing the pin (22 attached
to inverted T-shaped lever {2f to release the
cruciform lever {16 and thus stop the machine.

Similarly, the upper or master card magszine
42 is provided with a spring urged lever 126, s
spring 127 therefor, and a sensing pin (28. The
lever 126 is connected through link 129 and a bell
crank mechanism {31 to a bell crank (32 beside
the lever 123 so that when the magazine 42 he-
comes exhausted the pin 122 on latch lever 124
will be rocked as before, and thus stop the ma-
chine. Sometimes it is desirable to permit the
machine to operate even after the magazine 42
is exhausted. This may be done by simply
holding the lever 126 in the position shown in
Fig, 17. A special key or lever 33 (see also Fig.
16), which has the form of an offset bell crank
pivoted in the casing of the machine, has a lat-
erally extending stud overlying the lever 126.
The key 33 as shown in Fig, 17, permits the
lever 126 to stop the machine. However, if it is
shifted counterclockwise, the stud thereon will
hold the lever 126 depressed, and thus disable
the sensing pin of the upper magazine 42. The
spring pressed plunger 33q¢ is provided on its
rear face with a pin (not shown) which is adapt-
ed to fit into two holes in the front plate, one of
which is shown to the left of key 33 and the other
of which is concealed by the key in Fig. 1; the
pin on the plunger cooperating with these holes
and enabling the key 33 to be locked in either
of its two positions. When the plunger 33a is
positioned in the right-hand hole, as shown in
Fig. 17, the punch is adapted to act as a repro-
ducing punch, that is, for each master card posi-
tioned in the head 'sensing chamber, another card
is punched. In this case the machine is stopped
when the master card magazine 42 becomes
empty. When the plunger 33¢ is positioned in
the left-hand hole, shown in Fig. 17, the punch
is adapted to act as a duplicating punch, that
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is, is adapted to produce a predetermined num-
ber of cards from a master card. In this case,
a single master card is placed in the card mag-
azine 42, and either the counting mechanism
stops the machine when the predetermined num-
ber of duplicate cards are punched, or the pin
§24 stops the machine if the card magazine 37
becomes empty before this number of duplicate
cards is punched. .

The core |i4 of the Bowden wire (Figs. 17 and
19) is connected in any sultable manner to the
stud on the inverted T-shaped latch member (21
so that when the core of the cable is drawn
downwardly (as viewed in Pig. 17) the machine
will be stopped as above described. The core ia
of the sald Bowden wire, as previously stated,
{s connected to the stopping lever | i3 of the pre-
determined counting mechanism shown in Fig.
19,
. Numbering mechanism

It 13 sometimes desirable to count the number
of cards which are perforated by the machine,
and to print consecutive serial numbers on the
cards just after they have been perforated. This
mechanism is in the nature of an optional at-
tachment and is similar to that fully shown and
described in the patent to Lasker No. 1,855,133,
granted April 9, 1932. This mechanism is best
shown in Figs. 2, 156 and 21. A numbering head
133 is carried by a sturdy rocker frame 134 which
is normally urged upwardly by a strong spring
(not shown). This frame is pivoted to the upper
plate of a printing chamber located just beyond
the pair of eject rolls 61 (see Fig. 2). When

5 the numbering attachment is included with the

machine, it will be understood that the receiving
magazine 38 (Fig. 6) is located beyond the print-
ing chamber as is well known in the art. Pivoted
near the supported numbering head {33 is a
spring urged hook 135, which . is normally en-
gaged by the bell crank 68, which, in turn, is
oscillated by a cam on the shaft 67 which rotates
in synchronism with the main shaft 49. There-
fore, every time that the mailn shaft and the
head shaft 67 complete a rotation, the hook 135
is drawn downwardly to impress the number at
printing position on the numbering head 133 on
to the edge of the card in the printing chamber.
Any suitable form of inking ribbon mechanism
may be associated with the numbering head 133.
Such mechanism is indicated generally as 136
(Fig. 2). :

Counter

The upper end of the spring pressed frame i34
is connected by a link 137 (Fig. 15) to a frame
supported offset bell crank 138, which, in turn,
is connected in any suitable manner to the crank
of a consecutive counting device 139. Therefore,
the consecutive counter i39 will be operated for
each and every rotation of the shaft 61 if the
hook 135 engages the arm of the crank 68. If it
is desired to disable the numbering mechanism
the key 29 (Figs. 1, 2 and 15) is depressed. The
stem of the key 29 extends rearwardly to a pivot
on a frame-supported offset bell crank (41, one
arm of which carries the spring pressed latch
142, so that, while the said key 29 is being de-
pressed, the latch (42 will snap under a projec-
tion on the hook 135, then continued movement
of the key 29 will disable the connection between
hook 135 and arm 68. There is a notch in the
stem of the key 29 for holding it in depressed
position. The actuating means for the number-
ing head 133 is shown in Fig. 21, and completely

o

described in my co-pending application, 8. N.
616,926, now Patent No. 2,004,208. This means
consists of a suitable crank fixed to the actuating
shaft of the numbering head, having a pin. which
fits into an elongated slot in a bracket 143 fas-
tened on top of the printing chamber. When the
spring pressed frame 134 is shifted upwardly and
downwardly during a printing operation, the
crank attached to the shaft of the numbering
head is oscillated to advance the units wheel of
the numbering head one step. Each numbering
head is provided with a plate for guiding and sup-
porting it in a pair of rabbeted grooves, as is
clearly illustrated In Fig. 21. If desired, the
numbering heads may be differently located on
the differing supporting plates, so that one num-
bering head will print its numbers near the mar-
gin of the perforated cards, and the other will
print its numbers further from the card margin,
A suitable snap lock, or clamping screw may be
used to lock any numbering head inserted into
the spring urged rocking frame 134.

Retract key

When the predetermined counting mechanism
shown in Fig. 19 is set for operation, it is neces-
sary to disable the retract mechanism which op-
erates upon the retracting interponents 26 (Figs.
3 and 4). The retract mechanism (Figs. 2, 3,
6, 13 and 20) comprises a cam 144 attached to the

_main shaft 49, which is adapted to shift a strut

66 (Fig. 20) upwardly to rock a shaft 145, which
carries the retract bar 3f. The strut 66 has piv-
oted on its lower end a spring tensioned follower
through which the cam (44 actuates the strut.
The retract bar 31 wipes over the camming sur-
face of the retract interponents 26 (Fig. 4) to
shift the locking slides 2( against their springs
to release any gags {9 which may have been set
or depressed. It will be noted that the sensing
pin and punch gag locking slides are moved in
opposite directions in order to be set in their lock-
ing positions. This is the normal operation of
the machine, when each card fed through the
head {0 is duplicated by the punches in the base
12. When constructing a group of substitutes the
follower is shifted out of the path of the cam 144
by a sliding key 32, which has a notch embracing
the strut 66. The retract bar 31 is thus removed
from control of the cam (44. The key slide 82 is
resiliently held in either of the two positions, the
active and the inactive, by a suitably located
spring urged pawl! which is adapted to engage
either one of two notches in the edge of the key
stem.
Timing

The times at which the movements of the sens-
ing pins 14, the die 23, the master card {5, and
the blank card 25 occur, as they are punched are
shown diagrammatically in Fig. 24. The timing
diagram is really two super-imposed diagrams,
the one for the head 10, the other for the base
12. A cursory examination shows that the sens-
ing pins (4 and the die 23 have approximately
the same extents of movement but in opposite
directions with a phase difference of approxi-
mately 160° lag for the die. Similarly the move-
ment of the master card with respect to the
blank card to be perforated differs in phase by
approximately a 140° lag for the blank. The
timing diagram illustrates two complete cycles
of the machine as is indicated by the two series
of gbscissa running to 360°.

Following the master card, it is found that the
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card is picked from the stack after a movement
of about 10°. At about 110° the master card en-
ters the feed rolls 18, and reaches the sensing
chamber 18 at about 170°, While the card is still
moving the sensing pins 14 begin to move down-
wardly to sense the master card 18, but before
an appreciable movement of sald pins has oc-
curred, the card reaches the card stop (about
‘The card is then at rest and remains at
rest for a period of about 230°, After the card
has been at rest for about 40° the sensing pins
14, which have found perforations in the master
card, are locked and the continued downward
movement of said pins results in the setting and
latching of the gags 19 at about 60° of the second
cycle, The die starts upward to punch the blank
card shortly before the gags 19 are set. The
sensing pins {4 remain at rest in their lowest
position for a period of about 10° when they start
upward, and are released at about 110° of the
second cycle. The punches touch the blank card
shortly after the gags I8 have been set and
punching occurs shortly after the sensing pins
{4 have been released. At about 140° of the sec-
ond cycle, the card stop is withdrawn while the
pins {4 are still moving upwardly; the master
card is being fed into the eject rolis; and finally
the card clears the eject rolls at about 200° of the
second cycle slightly before the die reaches its
maximum eleyation. The blank card in the base
of the machine has very nearly the same sequence
of movements, except that it is lagging about
140° in phase. The die has approximately the
same timing as that of the sensing pins just de-
scribed, except that it lags approximately the
same 140° behind the sensing pins.

Two cards in both the head and base of the
machine are moved at the same time. This is
indicated at the top and bottom parts of the tim-
ing diagram, where a repetition of the described
timing occurs. Thus the legend “machine stops”’
occurs at 360° as well as at 0°. Inspection shows
that this and the other legends pertaining to the
card are retarded 360° in phase, so that one card
is being picked up and fed into the feeding rolls
while the other card is at rest in the sensing cham-
ber and, further that the second card enters the
sensing chamber very shortly after the card stop
has been withdrawn and the sensed card is being
fed to the ejecting rolls. Similarly the bottom
of the diagram shows the progress of a second
blank card which overlaps the progress of the
card which is in the punching chamber. This
overlapping of the progress of cards results in a
considerable increase in the work performed by
the machine,

‘Translator interponents

The previous description of the mechanism has
dealt broadly with two of the main elements,—
the sensing head member 108 and the punch mem-
ber 12, These members are adapted to be con-
nected and combined into a single operative unit
by an intermediary, which is the interponent sys-
tem, or multiple translators 1{ and fla. The
translator consists, as is shown in Fig. 12, of a
framework and a plurality of movable members
therein, extending between the top face and the
bottom face. The members at the top face are
adapted to receive substitutions consisting of
movements received from the sensing head, and
at the bottom face to transfer substitutions to
the punch member, and, what is an essential ele-
ment of the invention, to produce, in the course
of the passage through the member, g translating
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substitution of ‘such character that a substitu-
tion, received at the upper face in one code, is
delivered to the lower face in another code.

The transiator interponent {{ is supplemented
by an auxiliary interponent system {{a, as shown
in Fig. 5. Both of these members, as previously
stated, are adapted to ready removal from the
machine for replacement by other interponent
members. The method of removal of the inter-
ponent members, or translator baskets 1f and (iaq,
has been previously described.

The function of these various members and the
character of substitutions, which govern the de-
sign of that function, may most conveniently be
illustrated by reference to diagram in Pig. 25.
In this figure, a card “A” is indicated, in which
is located one or more perforations representing,
according to a selected code, some datum or item
of information, which is sensed in the usual way
to produce a substitution. This, as shown by the
dofted lines, is reduced to a norm as indicated by
the dotted plane B, which, for purposes of this
discussion is most conveniently regarded as a
single perforation, representing, according to its
location at one of ten different points, a desired
digit, there being for convenience and, according
to the custom in the art, 45 columns in which such
perforations may be located.

An actual card B; in the norm code, may be
punched, if desired, and used for further sub-
stitutions, but it {s usually more convenient mere-
ly to reduce the original code to the norm by
appropriate substitutions, consisting of move-
ments of translator wires, according to the normal
code. From this norm a further substitution and
translation may then be produced to convert to
the desired code, which may then be utilized to
obtain the punching of a card C, carrying the
same data or items of information in another
perforation code.

Translator system—90 columns to 45 columns

This principle is conveniently exemplified in
the combination of elements diagrammed in Fig.
27 and shown in Fig. 26. This figure shows the
upper feed rolls 19 as previously described (see
Pigs. 2,5, 7, 9, 10 and 11), the sensing head 78,
the sensing pins {4, the card chamber {8 and the
ordinary auxiliary interpreter basket {la. As in~
dicated, each column of sensing pins 14 may con-
tain twelve pins, thereby adapting the sensing
head to operation with the 90 column code as
further illustrated and described in connection
with Fig. 22. The auxiliary interponent basket
{1a is adapted to conduct a straight substitution
without modification of the movements produced
by the sensing pins {4 in response to the perfora-
tions in a card in the sensing chamber (6. The
usual blank card magazine (not shown), and feed
rolls, punch basket, etc., for the bottom or punch
member (2, as shown In Fig. 30, are likewise pro-
vided, but are not shown 'in Fig. 26 for obvious
reasons. A speclal system of gags (9 and latch
members 21 are provided as shown in Fig, 26,
three latch plates being provided for each column
of punch gags; there being two lower plates, one
being a front and the other a rear plate, each of
which is provided with locking cutouts associat-
ed with one-half of the punch gags in a column,
and an upper plate having locking cutouts as-
sociated with predetermined punch gags in the
column.

It may be noted that the 90 column code cards,
which are well described in my co-pending appli-
cation, S. N. 547,822, filed June 30, 1931, now
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Patent No. 2,044,120 granted June 16, 1936 will
record twice as much data as can be recorded on
the 45 column code cards. Accordingly, if more
than 45 columns of the master card are punched
to record information, a choice must be made
therefrom, which choice is limited to 45 columns
of data. However, the desired items of informa-
tion may be chosen from either the upper or lower
field.

The translator basket (i is especially ar-
ranged as indicated. The interpreter wires 148
may be connected to substitution receiving in-
terponent members at the top of the basket lead~
ing either to an upper fleld, or a lower fleld, in
the 90 column code card, as shown in Fig. 26,
and, as illustrated diagrammatically in Fig. 27.
Mention may be made of the fact that a 90 col-
umn code is shown in Fig. 2 of the patent to
Lebels, 1,780,884, issued November 4, 1930. In
Lebeis the bottom of Fig. 2 is the left-hand edge
of the card as normally read and the drawing
must be turned clockwise ninety degrees to read
it properly. However, in the 90 column code as
practiced in the United States the Lebeis code
is substantially inverted. Thus it is present
practice to use a single perforation in the first
level [the leftmost in the normal position of
Lebeis Fig. 21 to indicate a zero although zero
is seldom indicated; a single perforation in the
second level for the digit one; two perforations,
one in the second and the other in the sixth level
for the digit two; a single perforation in the
third level for the digit three; two perforations
one in the third and the other in the sixth level
for the digit four, etc. Thus, the 90 column code
consists of alternate single and double perfora-
tions for the significant digits.

It may be noted that the 90 column code does
not usually use perforations for the zero, but
that automatic zero stops are customarily pro-
vided in the tabulator to restrain the counting
sectors in the event that no digit stops are actu-
ated. However, most of the tabulators are also
provided with zero digit stops cooperating with
the tabulator sectors, which may be operated if a
zero hole for the 90 column code is punched.
This arrangement is of convenience, since it

may be used to eliminate digit perforations in a

column, this procedure requiring merely & per-
foration of the single zero hole. The transla-
tion from a zero perforation in the 90 column
code to a zero perforation in the 45 column code
may proceed as follows, although the 90 column
zero is not customarily perforated.

It may be noted that the first sensing pin in
the lower 90 column field, that is, the seventh of
the sensing pins 4 from the left in Fig. 26, is
adapted to convey its substitution through the
auxiliary basket lla to a translator wire in the
basket (1, which starts from the seventh posi~
tion from the left at the top of the translator
basket 11. The translator wire in this position
is then led to the third gag from the left in the
punch system (2. It will, therefore, be obvious
that, if a sense-able perforation occurs in the
first or zero position of the lower column field,
the corresponding sensing pin 14 will be depressed
to move the interponent wire as previously de-
scribed. Accordingly, by the above described sys-
tem of substitutions, it will depress the corre-
sponding translator wire leading to the zero po-
sition of the 45 column code as exemplified in the
punch mechanism. Movement of the translator
wire will then depress the gag {9 in the zero po-
sition and the gag is thereupon locked down by
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the front latch plate 2{, as shown by the solid
lines, and a hole is punched in the zero position
in the replacement card according to the normal
or 45 column code, whereatter the latch plates
are released by the retract member 26.

The digit 1 is represented in the 80 column
code in the lower field by a single hole in the fifth
level from the bottom. Accordingly, if the digit
1 is punched according to the 90 column code,
the eighth of the sensing pins (4 from the left
on Fig. 26 will Aind the perforation and depress
the interponent in the basket |la, thereby de-
pressing the corresponding interponent in the
basket (1 and depressing both the fourth and
fifth of the gags 19, that is, the gags representing
the digits 1 and 2 in the 45 column code, since
the translator wires are coupled together. It may
be noted that, when the retract interponents 26
are operated to release the gags {9, the pin on
the last gag 19 to the right, that is, is the nine
position, cooperating with the rear lower slide
21, assuming it had previously been held in de-
pressed position by the lower rear slide was al-
lowed to rise to the limit of its upward travel,
thereby engaging with a shelf portion of the slide
opening as shown by the dotted lines. By this
arrangement, the rear lower slide 2{ is held out
of action, and cannot latch down any of the gags
19 when the nine position gag is fully elevated.
Accordingly when the fourth and fifth of the
gags 19 are depressed, only the fourth is latched
down by the front lower slide 21, the fifth being
free to rise with the sensing pins {4. Accord-
ingly, only a hole in the 1 position is perforated
on the 45 column card.

If the digit 2 is recorded in the lower field
column of the 90 column card, there will be a
perforation corresponding to the eighth sensing
pin 14 from the left; also a perforation corre-
sponding to the twelfth sensing pin 14 from the
left. Accordingly, when the card is sensed, both
the eighth and twelfth of the interponent wires
in the basket tla will be moved downward for
the appropriate substitutions, resulting in move-
ment of the gags 19 in the 1 position, in the 2
position and in the 9 position. Since the gag in
the 9 position is pushed down, the lower front
latch plate 21 is disabled by the pin shown, there-
by preventing the latching down of the gag in
the one position. Likewise, the upper latch plate
2! is moved to the left by the movement of the
gag in the 2 position, thereby preventing the
latching down of the gag in the 9 position. Si-
multaneously, the rear lower slide 2{ is released
by movement of the pin in the twelfth gag off
of the shelf indicated and the rear lower slide
21 enabled so that the gag in the 2 position is
latched down by the back lower latch plate 21, as
indicated by the dotted lines. The gag in the
2 position, thus is the only one latched down and
only a hole in the 2 position is punched in the
45 column card.

It may be noted that under these conditions,
the twelfth of the gags 19, that is, the one in the
9 position, does not rise to its original position
when the sensing pins 14 rise. The pin on this
twelfth of the gags {9 is caught under the shelf
in the hole on the rear lower slide 24. However,
the twelfth gag (9 is slightly shorter than the
other gags, shorter by a sufficient amount so that
even though it is held slightly depressed, it does
not push its punch down low enough to be oper-
able. When the code hole has been punched,
the gags are all released by movement of the
latch slides through operation of the retract in-
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terponents 268, and the pin on the twelfth gag 19
returns to its full height of travel on the shelf
in the perforation and disables the rear lower
slide.

The 3 digit is represented by a single hole in
the ninth from the left position of the pins 14,
if it is in the lower field and it produces a single
perforation in the 3 position of the 45 column
card in a manner similar to that described for
the 1 position. ‘

A perforation for the 4 digit is produced in a
manner similar to that of the 2 digit. The other
digits are translated in similar manners, until
the 9 is reached. This consists of a hole in the
position of the twelfth sensing pin 14, and, ac-
cordingly, only the gag 19 in the 9 position is
pushed down. It is latched by the upper of the
latching plates 21, as indicated, and the proper
hole punched in the 45 column code card. .

The sequence of operations, as previously de-
scribed, may then be proceeded with, successive
cards being picked from the stack in the respec-
tive supply magazines, the previously punched
cards being sensed and discharged to the storage
magazine, the substitution produced by the sens-
ing pins being translated as described, conveyed
to the punch gags, the punch operated, and the
newly produced card discharged to the storage
magazines, all in a manner which will be obvious
from the preceding description.

Thus, the newly perforated card is the norm,
and the setting of the punch gags may be re-
garded as the plane of conversion to the norm,
as shown in Figs. 25 and 27.

Translator—80 column to 45 column

In an attempt to record a maximum amount of
information by perforations on a standard sized
card, certain of the workers in the fleld have
utilized a system in which a single narrow rec-
tangular perforation, in any one of ten positions,
indicates the desired digit. These perforations
occupy the usual vertical height on the card, but
are much narrower than the previously used
round perforations; making it possible to utilize
on the card 80 columns of single hole code.
This type of code may be converted into the stan-
dard 45 hole code by means of the present inven-
tion. For this purpose a special sensing head,
as shown in Fig. 28, is utilized.

This sensing head is, in general, closely similar
to that previously disclosed in Figs. 2, 5,7, 9, 10
and 11, but is modified in the number of rows
of sensing pins and in the character of perfor-
ations in the sensing chamber plates and in the
shape of the sensing pins. As shown in Fig, 28,
the respective metal sheets forming the top and
bottom of the sensing chamber 18 are perforated
with closely spaced rectangular openings, cor-
responding to the perforations in the 80 column
card, and the sensing pins 14 are then formed
with square tapered lower ends instead of the
usual tapered round ends of the ordinary sensing
head pins. It will thus be noticed that broadly
the essential change in the 80 column sensing
head over the 45 or 90 column sensing heads
lies in the modification in the shape of the sens-
ing pins and the modification in the perforations
in the sensing chamber plates 16 and the guide
plates forming part of the sensing head frame
15. The head frame 15 is similar to that previ-
ously described, and it is similarly guided on the
post 85 and lifted by springs (not shown) at-
tached to the cross bar T1.

Latch plates 7, in general, closely similar to
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those of the previously described embodiments,
are likewise provided. (They are, however, be-
hind the first row of sensing pins {4 and are not
clearly shown in Fig. 28.) A retract bar 91 is
likewise provided, carried upon a retract shaft
89 by means of bracket 88 as in the previously
described embodiment. This bar is operated by
a cam lever 82 cooperating with a stationary cam
as before described. A presence-of-card sensing
pin 88 is likewise provided to actuate the lever
87 for blocking out of operation the sensing pins
14 when no card is present in the sensing cham-
ber. The sensing head, as shown in Fig. 28, is
attached to the framework in the same way as is
described for the ordinary sensing head previ-
ously disclosed, and cooperates with the ordinary
card storage, card traversing, and card receiving
means, and a similar card stop 84 is utilized.
Since the 80 column card will also record more
data than can be recorded by the 45 column
card, it is necessary as before to select 45 columns
of the desired data to be reproduced and trans-

" lated. The substitutions involved are diagram-

matically represented in Fig. 29, and the machine
assemblage is shown in Fig. 30, in which the same
reference numbers indicate corresponding parts
to those previously described.

Pigs. 28a and 28b show the shape of the sensing
pins utilized in this embodiment. As indicated,
the pins are rectangular with the ends tapered
to a reduced section to insure that they enter
the rectangular perforations in the card properly.

In this embodiment, it is orly necessary that
the interponent members, either in the inter-
preter basket 11 or the auxiliary basket {la, be
arranged to meet the substitutions from the de-
sired column fields of the sensing pins I4. This

- may be done by minor adjustment or by inclina-

tion of the positions of the interponent wires in &
manner which will be obvious. Accordingly, the
sensing pins 14, which Aind perforations in the
undesired columns, may pass therethrough, but
do not meet interpreter wires to which to convey
their substitutions. The sensing pins 14, which
find perforations in the desired columns, then
meet interpreter wires and transfer their substi-
tutions thereto. The gags are set thereby and
latched down by the latch plates 21. Upon
operation of the die plate 24, the blank card,
which has been conveyed to the punching cham-
ber, is punched and, thereafter, ejected to the
storage magazine,

As before, the newly punched card is the norm,
and the setting of the gags may be regarded as
the plane of conversion to the norm.

Translating 80 column to 90 column code

It is, in many instances, undesirable to discard
any of the data from an 80 column card. Ac-
cordingly, the series of substitutions diagram-
matically shown in Fig. 30, may be utilized for
converting from 80 column to 90 column code.
This series of substitutions and translations may
conveniently be performed by the combination
of members shown in’ Fig. 32. In this figure, a
sensing head 15, as shown in Pigs. 2, 5, 7, 9, 10,
11, 26, 28 and 30, is utilized. (PFigure 32 shows
a sensing head structure which is similar to that
shown in Fig. 30, but in much greater detail,
since it shows the presence-of-card sensing pin
86, the latch plates {7, etc.)

Similar card storage, transferring and receiv-
ing members are provided as before described.

The 80 column card is conveyed to the sensing
chamber 16 and sensed by the pins 14. The pins
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{4, which find perforations in the card, pass
therethrough and meet the upper ends of the
transiator members 141 in the auxiliary inter-
preter basket !ia. As indicated, these inter-
preter members are adapted to convert the one
hole code of the 80 column card into the two
hole code of the 90 column card. The 90 column
card will, of course, receive and record all of the
data recordable on an 80 column card, but, as will
be obvious, the data must be distributed between
the upper and lower flelds of the 90 column card.
This may conveniently be done by offsetting the
translator members (41 in the basket fla, as
shown, the members from the different columns
being offset one way or the other as desired. (It
is, of course, possible to punch the same record
from & single column in two flelds in a 90 column
card. However, this is seldom required.)

If the digit 1 is indicated by the usual perfora-
tion in the 80 column card, the fourth of the
pins 14 from the left in Fig. 32, will find a per-
foration, pass therethrough, and depress the
second from the left of the translator members
141, thereby depressing the second of the inter-
preter wires 146, setting the second of the gags
{9 under the control of the latch plate 21, and
punching a hole by means of the punch 24, if
the perforation is to be recorded in the upper
column. Alternately, if it is to be recorded in the
lower column, the member 147 will be offset to
to the right and will depress the eighth of the
interpreter wires 146 to set the corresponding
gags 19 and punch 24 to punch the appropriate
hole in the lower fleld to indicate the digit 1.
If, however, a hole is punched in the 80 column
card to indicate the digit 2, the fifth of the sens-
ing pins 14 will find the perforation and depress
the third of the translator members 147. It will
be noted that this member is attached to a “flag”
149, (shown more clearly in Fig. 32a) which has
a slot cooperating with a pin on the second of
the members 147, and which also cooperates with
a second “flag” member 151, which is attached
to the last member (47 toward the right. There-
fore, when the fifth of the sensing pins [4 is
depressed to indicate the digit 2, it depresses, in
turn, the third member 148, which, being in con-
tact with the flag member 151, carries it down-
ward also. Simultaneously, the flag member 149,
cooperating with the pin on the second inter-
preter wire, carries it downward to set the second
of the gags 19. Simultaneously, the flag 151,
being attached to the interpreter wire at the ex-
treme right, carries down with it this particular
interpreter wire, setting the sixth gag 19 in effec-
tive position. Accordingly, when the punch is
operated, it makes two perforations in the card
to indicate the digit 2 according to the 90 column
code.

Similarly, a perforation indicating the digit 3,
in the third level, in the 80 column code card,
causes an actuation of the fourth of the members
147 by the sixth of the feeler pins 14 and a setting
of a single one of the gags 19, for producing a
perforation to indicate the digit 3 in the 90
column code, as will be obvious from the previous
description of the method of punching for the
digit 1.

Similarly, a perforation representing the digit
4 in the 80 column code causes the setting of two
of the gags 19 to indicate the digit 4 according to
the 90 column code, in a manner similar to that
described for the digit 2.

It may be noted that in Fig. 32 the mechanism
in the basket (la, consisting of the members 141,
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149 and 154, includes offset members for convey-
ing the substitution movements sidewise, ac-
cordingly as they are to actuate gag members
for punching in the upper or lower fields of the
00 column card. In Fig. 32, the unshaded
members, indicated as offset to the left, cause
the production of perforations in the upper field,
whereas the shaded members, indicated as offset
to the right, cause the production of perforations
in the lower flelds. The respective members,
which are offset to the left and to the right, are
indicated as cooperating with different columns
in the 80 column card. They may be formed in
sutch a manner as to convey the substitution
movements to columns in the respective upper
and lower flelds, having the column axes aligned;
or they may convey the substitution movements
to columns in the 90 column fleld which have
their axes parallel but displaced sidewise on the
card (that is, considering the card in its 45 or
single column or normal code aspect, the respec-
tive 90 column indicia may be positioned in the
same normal code column or in different normal
code columns). That is, adjacent columns of
80 column code may be positioned side by side
in a 90 column field, alternate groups or fields
from the 80 column card being put in upper or
lower 90 column flelds as desired, or the position
of the respective columns and fields of the 80
column card may be readjusted and repositioned
in the 90 column card to suit the exigencies of the
particular problem, as will be obvious from the
previous description, )

It may be noted that, in the course of the
sequence of substitutions, as described above, the
sensing pins in operating on the 80 column card,
in effect, substitute for it two 45 column code
planes, which are not quite filled out, and that
the two 45 column code planes are then trans-
1ated to 90 column code and combined on a single
90 column card. Thus, the series of substitutions
proceeds as before by way of the norm of the 45
column code, as it is shown in Fig. 31,

Translating 45 column to 90 column code

For translating 45 column code cards into 90
column code cards a similar structure may be
used. - For this purpose the previously described
sensing head, having 80 columns, as shown in
Fig. 28, is removed and replaced with the stand-
ard sensing head having 45 columns of sensing
pins (including, of course, a card chamber (6
as a portion of the sensing head), as shown in
Figs. 2, 5, 7, 9, 10 and 11. A similar interpreter
basket fla to that shown in Fig. 32 is used, but
one having 45 columns of translator members 147
instead of 80 columns, and having the translator
members offset to transfer for substitutions to
upper and lower fields in a 90 column code card
as desired.. In the operation of this embodiment,
an exactly similar sequence of operations to that
described in connection with the translation of
80 column code cards to 90 column code cards

"takes place.

In this instance, however, the original code is
the norm and the translation is made from the
norm as the original to the desired new code.

Translating Tauschek code to 45 column code

A perforation code, which has been somewhat
extensively used is that known as the Tauschek
code. This is in effect a counting-point code, the
digit 1 being represented by a single perforation
in the 1 position, the digit 2 being represented by
two perforations, respectively in the 1 and 2 po-
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sitions; the digit 3 by three perforations, respec-
tively in the 1, 2 and 3 positions, etc. This may
be compared to the normal 45 column code, by
the statement that it contains the appropriate
perforations in/the proper positions for the 45
column code and also additional perforations in
the positions of the lower digits. To convert this
code to the norm or 45 column code, it is required
only that the substitution for the perforations
corresponding to the lower digits be removed.
This may be accomplished by the construction of
the embodiment shown in Figs. 33 to 35, inclu-
sive. Since this translation is essentially the
removal of certain substitutions without further
modification or interchange, it is not outlined in
diagram of a substitution sequence of the type
shown in Fig. 25.

Referring to Flg. 33, the punch members 24,
gags 18, latch plate 21 and translator interponent
baskets 1la and {1, are provided as before. Like-
wise, & card chamber 16, as in previously de-
scribed embodiments, is provided. A special sens-
ing pin basket 18 is provided, having sensing pins
14 of extra length therein. The sensing pins (4
are provided with latch plates {71 (see Fig. 34)
and actuating mechanism as previously described
and as shown diagrammatically in Fig. 32. The
sensing pins have top extensions 152, as shown
in Figs. 33, 34 and 35.

The sensing pin tops are notched as indicated
and spring catch plate members (53 are provided,
cooperating with the notches in the sensing pin
tops. As shown in the drawings, the catch plate
springs 158 are provided with cam portions (54
particularly as shown in Fig. 35, adapted to co-
operate with the lower margins of the notches
in the sensing pin tops 152. As shown in Fig. 34,
each of the spring tongues in the spring plate
is offset above the cam member (54 by an amount
equal to the distance of separation of successive
pins (for sensing successive digits in a single col-
umn). The springs are likewise provided with
curved top catch members 155, as shown in de-
tail in Fig. 35.

In the operation of this embodiment, the card
perforated according to the Tauschek code may
be inserted by the usual card conveying means
in the sensing chamber 16. The sensing pins are
lowered to the card, and, In terms of the 45
column code, the significant perforation is the
one in the highest digit position. It will be noted
that all of the pins 4, corresponding to the
higher digit positions than this, are held up by
the card, and the pin at the significant digit po-
sition and all the pins for lower digit positions
find perforations and pass therethrough. . How-
ever, in passing through, the significant digit pin
drops downward and the notch passes below the
cam portion 154, permitting the catch end of the
spring to pass inward to the median plane of the
pin column. This brings the upper end or catch
member 155 into the notch 152 on the next lower
pin and the pin is thereby prevented from de-
scending more than a small amount, which, how-
ever, is sufficient to release its spring and catch
the next lower pin, etc. The latch members i1
are provided with special clearance so that the
pins {4 are not latched down in spite of this small
amount of movement. Accordingly, only the one
significant feeler pin 14 descends sufficiently to
be latched down and to contact with the inter-
ponent wires in the baskets {{a and (1, and one
only of the gags 19 is set. It is, of course, obvi-
ous that the spring member 153 is attached to a
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stationary plate above the sensing pin basket 18,
- As before, the code of the first card is thus con-
verted to the norm, and a second card perforated
according to the requirements of that norm,
which as above described is the normal 45 column
code,

Translating Tauschek code to 90 column code

The previously described embodiment converts
the Tauschek code to 45 column code, A sim-
ple modification of the system of Fig. 33 will per-

~mit a translation from Tauschek code to 90 col-

umn code. The translator basket {lq, shown in
Fig. 33, need merely be replaced by translator
basket fla of the embodiment of Fig. 32. It may
be noted that the plane of conversion to the norm
or 45 column code may be located immediately
below the card pocket 16 of Fig. 33, and that the
substitutions produced in this plane are adapted
to be transferred to translating interponent
members similar to members 141 of Fig. 32,
thereby translating the norm or 45 column code
to 90 column code, which may be offset in & simi-
lar manner to that shown in Fig. 32 to insert the
desired data in eifher upper or lower fields in the
90 column code card. In view of the simplicity
of this modification of the showing of Fig. 33, it
does not appear necessary to show it in a sepa-
rate figure since the figure would differ from
that of Fig. 32 only by the addition of the top
extensions of the sensing pins {4 shown as 152
In Fig. 33, and by the addition of the springs 153.

By this means a translation is made from the
Tauschek code via the normal or 45 column code
to the 90 column code. Similarly, others of the
subsequently described translator systems may
be incorporated in the interponent system to
produce still other embodiments adapted to other
types of translation.

Translating 45 column to Lasker-Woodrufl code

Another perforation code, which is frequently
used, is known as the Lasker-Woodruff code.
This perforation code, as most conveniently
shown in British Patent No. 378,571 of 1929, re-
quires two holes for each digit and uses six sig-
nificant positions. The code is most conveniently
produced by the use of a column of six punches

and a movable slide thereupon having a series of-

projections as shown in the British patent, or in
Fig. 36, the slide being movable into any one of ten
positions. Thus, in the first or zero position, two
of the projections meet the first and third punch
heads and punch corresponding holes. For the 1
position, the slide is moved onward one step,
the projections meet the second and fourth
punch heads and punch holes accordingly. The
digit 2 is represented by holes in the third and
fifth positions, and the digit 3 by holes in the
fourth and sixth positions. - For 4 the slide moves
one more step, but the first projection passes
beyond the punch column field, and a third pro-
jection meets the first punch. Accordingly, for
the digit 4, holes are punched in the first and
fifth position. For 5 the slide moves still further
and holes are punched in the first and second po-
sition; for 6 in the second and third position;
for 7 in the third and fourth position, etc., to 9.

The arrangement of members in the machine
of the invention as disclosed in Fig. 36 is adapt-
ed to the translation of 45 column code into the
Lasker-Woodruff code. In this embodiment, the
sensing pin basket 715, the sensing pins {4, the
card chamber 16, and the card conveying rolls
19 (not shown in this figure) are provided as
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before. An ordinary interponent basket fila
having merely straight normal interponent wires
is also provided. A special punch system is pro-
vided as shown iIn Fig. 36, having only six
punches in each column, but having the usual
conveying rolls 61. A special interpreter basket
it is also provided.

(It is, of course, obvious that it is more con-
venient and more satisfactory to provide a spe-
cial punch, punch chamber and conveying rolls,
as shownbin Fig. 41, although, of course, the ordi-
nary punch system may be used and only six
of the usual punches arranged to be utilized.)
It is also to be understood that a special card
traversing means (not shown) is provided suit-
able for feeding cards of the size used for the
Lasker-Woodruff code perforations.

The interpreter basket (i is equipped with
slides 156 having a single top button or stop 157
and the customary three projections 158 on the
under side of the slide {56. The projections on
the lower side of the slide cooperate with the
heads of the gag members 159, which, in turn,
operate the punch members 24. The upper stop
member 157 on the upper side of the slide 156
cooperates with the interpreter wires 161 in the
basket 1. Gear teeth are cut in the form of
racks on the tops of the slides 156 as shown.
These gear racks cooperate with gear teeth on
the sectors 162. These sectors are carried on a
shaft 163, mounted on the end cheeks of the
basket 11, and springs (64, one for each sector
and slide, are provided for drawing the sectors
forward. A universal bail 165 is likewise pro-
vided cooperating with all of the sectors as
shown, for returning the sectors and slides to
the original position. The bail 165 is actuated
by the pull rod 166, which, in turn, is operated
by a cam 167 and lever 168, as shown.

In the operation of this embodiment, the usual
45 column code card is conveyed to the sensing
chamber 16, the sensing head 15 actuated and

one of the sensing pins t4 finds a perloration

in the data column. Passing therethrough, it
depresses the interponent wire in the basket | la;
for the substitution sequence as previously de-
scribed; the interponent wire in the basket la,
in turn depressing one of the interpreter wires
{61 in the interpreter basket i1. When the sens-
ing head 15 is fully depressed, the cam (67 re-
leases the lever 168, the pull rod 166 rises, and
the bail 165 permits the rotation of the slides
156, whereupon the springs 164 puill the respec-
tive sectors 162 around the shaft 163 and draw
the slides 156 forward until the upper stop 157
strikes the lower end of the depressed translator
wire 161, thus bringing the projections 158 in
an appropriate location over the gags 189 to per-
mit the punching of the appropriate holes ac-
cording to the Lasker-Woodruff code, in substi-
tution for the perforations according to the 45
column code, or norm, of the card in the sensing
chamber. :

After the bail 165 has been released and the
slides permitted to travel until the stops meet
the depressed interpreter wires in the several
columns, the punch carriage is raised and the
new card punched according to the indicated
code. When the punching is completed, the cam
167 returns the lever 168, pull rod 166, and bail
165 to their original position, thereby restoring
the siides 196 in preparation for the sensing and
punching of another card.

It may be noted that this translation starts
from the norm or 45 column card and proceeds
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to a translation into a different code as shown in
Fig. 37. The plane of the norm or standard
substitution may be regarded as located at the
bottom of the interpreter wires 61 at the point
where the projection 57 makes contact.

Multiple translations

The above described transiations have been in-
dicated as made by the production of a series of
substitutions, which include a norm or 45 col-
umn code, but do not necessarily punch an actual
card according to the 45 column code. However,
the series of substitutions involving the various
translations may, if desired, be conducted by way
of the actual punching of a 45 column card, as
shown in Pig. 38. For instance, given the data
on & card punched according to the 80 column
code, a translation therefrom to 45 column code
may be made as above described and a 45 column
card punched. This card may then be utilized
for the translation of the data into another form
such as the Lasker-Woodruff code on still another
card by the device as above just disclosed. This
system of translation may be convenient for the
translation from one of the more complicated
codes to another of the more complicated codes,
and, obviously, may be varied to suit.

Translation from 90 column to Lasker-Woodruff
code

The previously described embodiment of Fig.
36 is adapted to the translation from 45 column
code to Lasker-Woodruff code and there has been
previously described means for converting from
90 column to 45 column code. These two con-
version systems may be used through the inter-
mediary of a 45 column code card for the trans-
lation from 90 column to Lasker-Woodruff code
as described in connection with Fig. 38. How-
ever, a much more satisfactory device for con-
verting from 90 column code to Lasker-Woodruff
code is shown in Figs. 39 and 40.

In the embodiment disclosed in those figures,
the usual sensing head 15, adapted to operation
with 90 column code cards, is provided, and co~
operating therewith a non-converting interpreter
basket {la and an interpreter basket 11 adapted
to convert the 90 column code substitution to 45
column code indications, which are then, in turn,
translated to Lasker-Woodruff code by a device
similar to that shown in Fig. 36.

Referring particularly to Fig. 39, the sensing
head 15 contains sensing pins 14, which cooper-
ate with the card chamber (6, and the inter-
ponent members in the interponent basket {la.
Below the interponent basket Ila is provided the
special interpreter basket i, which is shown in
further detail in Fig. 40. Below the translator
basket 11 is provided a special gag field 169, as
well as a special punch basket and card trav-
ersing equipment {Ti, suitable for the size of
cards used for the Lasker-Woodruff code. .

Referring to Fig. 40, the translator basket i
contains a series of columns of six interponent
members 172, supported in frames near the top
of the basket 11. Below the members 112 are
positioned, also in frames and guides, a series of
six interpreter members 173 to 118, inclusive. As
indicated in the drawings, these translator inter-
ponents are differently shaped, according to the
functions and position of each. Below the trans-
lator interponents 113 to 178, inclusive, are posi-
tioned the slides (79, each of which has an upper
stop member 181, and a series of bottom projec-
tions (82 arranged according to the require-
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ments of the Lasker-Woodruff code. The slides
119 have rack teeth formed on the upper edge as
described in connection with Fig. 36, which mesh
with sectors 162 mounted on a shaft 163 under
the control of a spring 184 as described in con-
nection with that figure. Likewise, a bail 168
operated by a pull rod 66 under the control of
a cam 161 and lever §68 is provided. A similar
punch gag fleld 169 is provided and similar punch
members 24.

In the operation of the device of this embodi-
ment, the interponent members (12 may be ar-
ranged to cooperate with either the upper or
lower field in the 80 column card, which is fed
into the sensing chamber (6 (Fig. 39). Upon ar-
rival at sensing position, the 90 column card is
sensed by the pins 14 and those pins which find
perforations transfer their substitutions to the
interponent in the basket 1la by movement
thereof. These interponents, in turn, transfer
their substitutions to the interpreter basket {1 by
depressing the translator interponents 172, If
zero is represented in the 90 column code, the
first of the translator interponents 113 is de-
pressed into the path of the stop member {81,
Thereafter, the cam 67 permits the lever arm 168

to rise, frecing the sectors 162 from the bail 165

and allowing the slides 179 to move under the
impulse of the spring 164. This movement is
small, and, accordingly the right hand pair of
projections 182 on the under side of the slide 179
engage with the first and third of the gage 169,
thereby blocking the first and third of the punches
24 and punching the appropriate two holes for
the zero indication.

If the digit 1 is represented in the 90 column
code card, the second translator member 174 is
depressed, but not the first. Accordingly, upon
the freeing of the sectors 162, the slide 179 moves
one unit further, bringing the first and second
of the projections 182 over the second and fourth
of the gags 189, thereafter punching the pair of
holes for the digit, according to the Lasker-
Woodruff code. When the digit 2 is represented,
in the 90 column code, the first and sixth of
the translator members 1712 are depressed, there-
by depressing the translator members {74 and
178. The depressing of member 78 releases the
pin 1718a from the shoulder of the plate which
normally holds it, as indicated in the drawings,
and permits the sequence, consisting of members
172 to 111, inclusive, to be moved by the shoulder
on the slide 179 towards the right by an amount
equal to one division, thereby permitting the slide
{19 to move one division further than when the
member 174 alone was depressed. In this way,
the projections 182 are brought over the third
and fifth of the gags 169 to punch the code for
the digit 2. The method of returning the trans-
lator members 174 to 118, inclusive, will be de-
scribed in connection with Pig, 44,

For the digit 3, the member (15 only is de-
prressed, and the slide moves to position the mem-
bers 182 over the fourth and sixth gags to punch
the code for the digit 3.

Similarly, for the digit 4, members {15 and
{18 are depressed and the slide {79 moves the
indicated number of divisions, bringing the third
of the projections 182 into play and carrying the
first beyond the gag field, to punch the appro-
priate pair of perforations by means of the first
and fifth punches.

Similarly, the depression of member {16 per-
mits the slide 179 to move still another division
further, bringing the third of the projections
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182 over the first and second of the gags to punch
the code for the digit 5. It may be noted that
the sixth of the gags (69 has a portion of the
head cut out and that the middle one of the
projections 182 is narrower than the others. This
is done to avoid the punching of an undesired
third hole when the digit 6 is represented, and is
possible because of the fact that the reduced width
of the middle projection enters the notch pro-
duced by the cutting away of part of the head of
the sixth gag as shown.

The code for the digits 6, 7 and 8 is punched
in a similar manner as will be obvious from in-
spection of the figures. The 90 column code uses
only a perforation at the nine point for the 9
digit, and accordingly only the member {18 is
depressed for 9. This permits the slide (19 to
make a full stroke until the stop 181 contacts
with the lower end of the member 118, thereby
bringing the left hand one of the three projec-
tions 182 over the two gags to the right, thus
yielding the desired codz perforations for the
digit 9. ’

It may be noted that in the embodiment shown
a zero or naught stop (13 is provided, but the
90 column code does not necessarily always use
perforations for the naughts, since the tabulator
head, with which the 90 column code cards are
adapted to be used, may frequently contain auto-
matic zero stops, which prevent movement of the
sectors when no perforation occurs in a given
column. The transfer system of the stop basket
of such tabulators may conveniently be applied
to the system of the present embodiment in a

manner which will be obvious. Such automatic :

zero stops may be arranged to prevent the punch-
ing of any code in the new card or may be ar-
ranged to permit the punching of the zero code
holes as desired.

Thus a similar series of substitutions and trans-
lations is produced to translate the code from
the 90 column card to reproduce the same data
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in the Lasker-Woodruff code on another card, '

and, as before, the procedure involves the trans-
lation from ohe card to a norm or 45 column
code and the translation from the norm to the
desired code; the plane of the norm being the
plane between the slide 179 and the translator
members 113 to 118, inclusive.

Lasker-Woodruff code card equipment

As shown in the above mentioned British pat-
ent, the Lasker-Woodruff code card may con-
veniently be substantially smaller than the stand-
ard 45 column normal code card and, accordingly,
a different type and size of card conveying mech-
anism is desirable for the punch system, as shown
at the bottom of Fig. 39. The details of this
modified construction will appear more fully from
Fig. 41.

Referring particularly to Fig. 41, the changes,
which are desirable for the handling of the smaller
size Lasker-Woodruff cards, consist essentially of
modifications in the contours and arrangements
of parts, as well as reduction in size. As shown,
a card magazine 254 is provided, which is of
smaller size than the usual card magazines shown
in Figs. 1, 2, 6 and 8. The magazines 254 con-
sist of right and left members of which the right
hand member only is shown in Fig. 41.- Because
of the reduced size of the cards, the loading and
handling is facilitated by the angular position in
which the cards are held, the stack being inclined
from the normal vertical position by the sloping
sides of the magazine members 254, as indicated.
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At the bottom of the magazine is provided & picker
knife 255, which is attached to a frame 286.
The frame 258 also has attached thereto a bot-
tom plate 251. The frame 286 is carried on guide
rods 258, which appear in the figure in the form
of screw heads, the extended body of which forms
the guide and carrying rods. The picker knife
and its frame are moved by & lever 258, cooperat-
ing with a square member, which is journaled
on & cross bar carried by the picker knife frame
258, as in previously described embodiments. The
lever 259 is actuated by an eccentric strap mem-

" ber 261, cooperating with an eccentric on the shaft
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262. A throat knife 263 is also provided at the
forward edge of the card magazine. The throat
knife is adjustable in a vertical direction by means
of the threaded bar and nuts indicated.

Card conveying roils 264 are provided as shown,
mounted upon shafts as in the previously de-
scribed embodiments.

Adjacent to the card conveying rolls 264, the
punch members are positioned. These consist
of a die member 265, a stripper plate 266, and
punch members 261. The die plate 265 and
stripper plate 266 form the punch chamber and
are mounted on vertical guides for vertical re-
ciprocation by means of the cam 268, as previ-
ously described, through the agency of the lever
269. 'The punches 261 pass through a guide
plate 271, which is stationary in the punch frame,
and the head members of the punches 267 are
supported thereby against a downward pull from
the stripper plate 266 at the completion of the
punching operation. The punch members 267
correspond to the punches 24 as indicated in
Figs. 36, 39 and 40, and are in general similar.

Upon the guide plate 271 is positioned an-
other guide plate 272, and an intermediate guide
plate 273. The upper and intermediate guide
plates carry the special gags 169, as shown also
in Figs. 39 and 40. As indicated, the gags 163
are made with enlarged head portions, which
rest upon the upper surface of the plate 272, and
with reduced diameter body portions, which pass
through s locking plate 274. As indicated this
plate is formed with double drilled keyhole slots
such that the lower end of the gags can be in-
serted through the plate. Thereafter, when the
plate is moved sidewise, the smaller portions of
the holes are brought into register with the
center lines of the gags to prevent withdrawal
thereof.

Adjacent the punch chamber, formed of the
guide plate 265 and stripper plate 266, are po-
sitioned the eject rolls 275, and the receiving
magazine 216. '

iIn certain installations, it is desirable that
special perforations be included in the Lasker-
Woodruff code card to indicate certain special
data, particularly, when the card represents a
sale, to show whether the sale is of a certain
amount of bulk goods or is of a certain number
of unit articles. These perforations are most
conveniently obtained by means of the wires
277 and the associated punch gage members 218
as shown in Fig. 41. As indicated, these mem-
bers, when actuated, move into the path of cer-
tain of the punch members 267 to cause the
production of the desired special perforations.
The wires 211 are operated by manually actuable
levers (not shown), extending through the front
frame of the machine.

This construction thus provides a simple, con-
venient, compact and efficient card handling
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mechanism for cards of the Lasker-Woodruft
type.

Translating Lasker-Woodruff code to 45 column
code

An embodiment in many ways similar to the
embodiment of Figs. 39 and 40, which may be
utilized for the translation of Lasker-Woodruft
code to 45 column code is shown in Fig. 42.

" In this embodiment, the usual card conveying

members and sensing chamber (8 may be used
as before, and the usual type of sensing head
15, which, however, need have but six sensing
pins 14 in each column to cooperate with the
six position Lasker-Woodruff code. Below the
sensing chamber 16 is provided an ordinary inter-
ponent basket (la, which also need have but
six interponents in each column, although the
standard bhasket with twelve interponents may
be used if desired, since the extra interponents,
while they serve no particular function, do not
interfere with the operation of the device.

Below the interponent basket 1la is provided
a special translating interpreter basket 1. Be-
low the interpreter basket 11 is provided the
usual gag field 18. The latch plates 21 of the
previous embodiments may be omitted in this
instance, since they serve no useful function,
or they may merely be disabled. An auxiliary
gag basket below the gags 19 may be utilized
as shown, but it should contain no elevating
springs of the type shown in other embodiments
such as Fig. 30. The usual punch members 24
and card conveying rolls 61 are included in the
embodiment as well as the usual card storage
and receiving pockets. The card feed shown
in Fig. 41 is used in connection with the sensing
mechanism, as the Lasker-Woodruff cards re-
quire a special card feed mechanism.

The translator basket 1l contains a series of
special slide members (83. The slides 183 co-
operate with sector members 162 of the same
type as that shown in Figs. 39 and 40. The
sectors are mounted upon a shaft 163, and ten-
sion applied by springs (64. A bail member
165, pull rod 166, cam 67, and lever 168, are
provided in general similar to those shown in
Fig. 40.

The interpreter basket {{ contains interponent
wires 184, which may be positioned in the nor-
mal vertical position or may be bent to inter-
change fields in any desired fashion as has been
previously described. The slide members 183
each support a series of stop members 185, 186,
{87 and 188, respectively, pivoted as shown, on
pivoted levers 191, 192 and (93.. The slides (83
likewise have bottom projections 194 which are
adapted to cooperate with the tops of the gag
members (9.

In the operation of this modification, if a zero
is indicated in the column of the Lasker-Wood-
ruff code card in the sensing chamber 16, the
first and third of the sensing pins {4 will find
perforations and depress the first and third of
the interponents in the basket Iic and the first
and third of the translator wires 184. When the
wires have been fully depressed, the bail 165
is raised, releasing the sectors 162, which under
the urge of the springs 164 draw the slides 183
to the right. The stop member 185, being free
to move downward, will pass under the first of
the wires 184, by swinging the lever (9f and
raising the stop (86. However, when the stop
185 reaches the third of the wires 184 the stop
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184 and, since the two depressed wires just men-
tioned prevent the stops 185 and 186 from being
raised, neither can be depressed to pass under
the associated depressed translator wire. Ac-
cordingly, the slide {88 halts with the stops 188
and 186, respectively~in- contact with the first
and third of the translator wires (84, thereby
bringing the projection {94 over the third of the
gags 19. When the punch member described is
operated, al' of the gags 19 are free to rise ex-
cept the third, and, accordingly, the third pin
will punch & hole in the new card in the zero
position.

A similar action takes place for the digit 1,
when the second and fourth of the interpreter
wires 184 are depressed, to punch a hole in the
new card, indicating the digit 1. Iikewise, for
the digit 2, the third and fifth of the wires 84
are depressed, and for the digit 3 the fourth and
sixth of the wires 184 are depressed, each succes-
sive pair permitting the slide 183 to travel one
step further over the gags 19.

For the digit 4 the wires { and 5 are depressed
and, accordingly, two wires separated by a dis-
tance other than the distance of separation of
the stops 185 and 186 are depressed. According-
ly, the slide 183 will not be halted by the stops
185 and 186 working together. However, the
stop 186 and the stop 187 are separated by a
distance equal to the distance of separation of
the first and fifth of the wires 184, which accord-
ingly will cooperate to stop the slide 183 with
the projection 194 over the sixth gag 19 to punch
the code hole for the digit 4 in the new card.
The action which occurs in this instance is that
the stop 185 passes under the depressed first
translator wire (84, since none of the other three
stops are under depressed wires., Immediately
thereafter the stop 186 passes under the first
wire 184 because the third wire beneath which
the stop 185 is positioned at this time, is not de-
pressed and the stop 185 is free to rise. Simi-
larly, the stop (85 passes under the fifth wire,
which is depressed, since the third is not de-
pressed to catch the stop. 186. However, when
the stop 186 reaches the fifth wire, the stop 187
simultaneously reaches the first wire. Both be-
ing depressed, neither of the stops 186 and 181
can rise to permit the other to pass under the
respective depressed wires, and accordingly the
slide 183 is halted.

For the digit 6, the first and second of the wires
{84 are depressed and accordingly the slide is
not halted until the stops 181 and 188, which are
separated by a distance equal to the distance of
separation of the two depressed wires, reach the
two wires. This sequence of steps continues for
the remaining digits in the code.

When the gppropriate single hole has heen
punched in the new card, the sensing head re-
leases the depressed wires, which rise and there-
after the bail 165 is drawn downward by the
cam, lever and link system shown to move the
sector 162 and the slides 183 to their original
positions, whereupon the respective cards are re-
moved from the sensing and punching chambers
and replaced by other cards.

Translating Lasker-Woodruff to 90 column code

For translating from Lasker-Woodruff to 90
column code the Lasker-Woodruff code may be
translated to 45 column code and -the card
punched by the embodiment shown in Fig. 42,
after which the 45 column card may be converted
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to a 90 column code card by the device of the
embodiment shown in Fig. 32.

Alternatively, however, a system of members
similar to the basket f{a of Fig. 32 may be in-
serted in place of the gag members {8 and the
conversion produced directly from the 45 column
code plane at the top of the gags {8 to the 90
column code at the punches. In view of the
obviousness and simplicity of this conversion,
I.tl:; embodiment is not formally shown in a draw-

It is to be understood that in both of the
above mentioned cases where the basket {la of
Fig. 32 is employed, this basket is provided with
45 columns of translator members (41,

Translating Borel-Siemens-Halske code to 45
column code

The Borel-Siemens-Halske code is a typical
four position muiltiple perforation code. This
code may conveniently be translated to 45 col-
umn code by the embodiment of the device shown
in Fig. 43. In this embodiment, the usual sens-
ing head 185, with sensing pins {4 and the sensing
chamber 16 is provided, as previously disclosed,
but it need be equipped with only four sensing
pins in each column.

Below the sensing chamber 18 is positioned a
special interpreter basket 1iq, below which, in
turn, is positioned the usual translator basket
it, which may merely reproduce the fields or
may reproduce any desired interchange of fields,
as is well known in the art. The bottom ends of
the wires in the translator basket i1 cooperate
with the punch gags 19, each column of which
is equipped with a special set of latch plates 21,
as shown. The usual retract interponents 26
are provided, as shown, and also the usual punch
basket and card traversing mechanism, as pre-
viously disclosed. The special translator basket
Ia is equipped with a plurality of spaced wires,
cooperating with floating levers, as shown.

In the operation of this embodiment, the digit
1 of the Borel code is represented by a single hole
perforation at the first level or top of the four
points in the column. Accordingly, when the
digit 1 is sensed in the chamber 1§ only the left
hand one of the sensing pins |4 finds a perfora-
tion. The pin depresses the left hand translator
wire 195, which, in turn, depresses the inter-
ponent in the basket 11 to depress the left hand
one of the gags 19 (the eleven and twelve gags
being omitted), which is latched down by the
plate 21, and a perforation punched in the one po-
sition in the 45 column code.

The digit 2 is represented in the Borel code by
a single perforation at the second level in the
code column. Accordingly, when the digit 2 is
sensed by the pins (4, the second pin finds the
perforation, passes therethrough, depresses the
second from the left of the wires 195, which,
in turn, depresses the second of the translator
wires in the basket {t to depress the second of the
gags (9, which likewise is latched down by the
upper of the slides 21 to punch a perforation
in the 2 position on the 45 column code card.

The digit 3 is represented in the Borel-Siemens-
Halske code by two perforations, respectively in
the first and second levels in the column. Ac-
cordingly, when the digit 3 is sensed, the first and
second from the left of the pins (4 in the Pig.
46 are depressed simultaneously, thereby depress-
ing both the first and second from the left of the
wires 195, the first and second of the translator
wires in the basket 11 and the first and second
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of the gags (9. However, the floating lever 186
is likewise depressed at both ends and carres
with it the wires 197, which depresses the third
from the left in the basket {{, and the third gag
from the left. This gag cannot be latched by
the upper one of the slides 21, but is latched by
the middle slide 21, and in so doing & pin on the
third gag cooperates with a cam slot in the top
slide 21 to displace it so that neither the first
nor the second from the left of the gags 19 can
be latched down by the top slide 21. Accordingly,
s perforation is punched in the 3 position only
in the 45 column code.

Similarly, the digit 4 in the Borel-Siemens-
Halske code is represented by a single perforation
at the third level, and accordingly the third irom
the left of the sensing pins {4 will find the perfo-
ration when the digit four is sensed to depress
the third of the wires 195, which, in turn, de-
presses the fourth of the translator wires in the
basket 11, and the fourth of the gags 19, which
is latched down as shown by the top slide 21, to
permit the punching of & hole in the four position
of the 45 column code.

The digit 5 is represented in the Borel-Siemens-

Halske code by perforations in the first and third ,

levels and accordingly when the code for the
digit 5 is sensed by the pins (4, the first and
third of the pins find perforations and depress
the first and third of the wires 195, which, In
turn, carry down with them both ends of the
floating lever {98, which, in turn, depresses a
wire 198a and thereby the fifth of the translator
wires in the basket |1 and the fifth of the gags 9.
Simultaneously, however, the first and fourth of
the wires in the basket I1 and gags |9 are also
depressed. Accordingly, the fifth gag is latched
down by the middle one of the slides 21, and a
cam pin thereon acting on a cam slot in the
upper of the slides 21 displaces it to prevent the
latching down of the first and fourth gags.
Accordingly, only a perforation in the § position
is punched in the 45 column code.

Similarly, the digit 6 in this code is representéd
by two perforations, respectively in the second
and third levels. Accordingly, the second and
third of the pins 14 find perforations, pass there-
through, and depress the second and third of the
wires 195. These wires depress the appropriate
wires in the basket I{ as shown and the second
and fourth of the gags 19, and, simultaneously,
depress both ends of the floating lever (99 to
depress a wire 198a and thereby the sixth of

the translator wires in the basket If, and the

sixth of the gags 19. This sixth gag likewise
is latched down by the second of the slides 21 and
a cam pin thereon likewise cooperates with a
camming slot, which disables the uppermost of
the slides 21 to prevent the latching down of the
first and fourth of the gags 19. Accordingly, a
hole is punched in the sixth position of the 45
column code card.

The digit 7 is represented in the code under
consideration by three perforations in the first,
second and third levels, and, accordingly, when
the digit 7 is sensed by the pins (4, the first,
second and third of the pins find perforations,
pass therethrough and depress the first, second
and third of the wires 195, thereby depressing
directly also the first, second and fourth of the
wires at the bottom of the basket 1l and the
gags 19, thereunder, depressing also the third of
the wires in the basket bottom and the gags
thereunder through the floating lever (96, the
fifth of the wires and the gags thereunder
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through the floating lever (88, and the sixth of
the wires and gag thereunder through the float-
ing lever 199. Simultaneously, however, both
ends of the floating lever 2081 are carrled down-
ward, the right hand end by means of the third of
the wires 195, and the left hand by means of
the wire connected to the floating lever 186,
1leading to the third position in the 45 column
code. The lever* 201 being depressed, depresses
also the wire connected thereto leading to the
seventh position, thereby depressing the seventh
of the wires in the basket ({, and the seventh of
the gags 19. Since the first, second and third of
the wires 195 have depressed the first, second
and fourth gags, the slide 21 must be disabled to
prevent punching of undesired holes, which is
done by a pin on the seventh gag cooperating
with a cam slot in the slide 2f. Similarly the
third, fifth and sixth of the wires and gags have
been depressed, by their respective floating levers,
so the second of the slides 21 must be disabled
to prevent punching in such positions. This is
accomplished by a second pin on the seventh gag
19 cooperating with a cam slot on the second of
the slides 21, and the seventh gag is latched down
by the lowermost of the slides 2 f, thereby punch-
ing a perforation only in the seventh position of
the 45 column code.

The 8 digit is represented by a single hole in
the fourth position of the Borel-Siemens-Halske
code and the method of translation and punching
will be obvious from the drawings.

The 9 digit is represented in the Borel-Siemens-
Halske code by perforations in the first and
fourth positions, and the method of translation
for the 9 digit will also be obvious from the draw-
ings and the preceding explanation.

Thus the Borel-Siemens-Halske code is trans-
lated to the 45 column norm and, accordingly,
in a manner generally similar to those previously
described.

Translating Borel-Siemens-Halske code to 90
column code

The translation of Borel-Siemens-Halske code
to 90 column code may be accomplished by the
device as shown in Figs. 44, 45, and 46. In this
embodiment, as before, the usual sensing basket
15, sensing pins {4, and sensing chamber i16 are
provided with but four sensing pins 14 to each
column, if desired. A translator basket iia is
provided, containing translator wires [95 as in
the embodiment of Fig. 46 and also a similar
system of floating levers 196 to 201, inclusive.
A special translator basket Il is also provided
and the usual system of gag members (9, latch-
ing slides 21 and retract interponents 26, as
shown. The special translator basket fla is
provided with intermediate columns of special
interponents 202, as shown in greater detail in
Figs. 45 and 46.

As shown, these consist of interponent wires
202, each having a wedge shaped projection 203
and a loosely surrounding, wedge shaped jacket
member 208, The function of these mermbers will
be apparent when the method of operation is
described. The basket Il is equipped with the
interponent and “flag” system for translating
from 45 column to 90 column, as shown, and as
described in connection with Fig. 32. It may be
mentioned here that neither in the construction
shown in Fig. 43 or Fig. 44 are zero perforations
punched in the cards.

In the operation of this embodiment, the digit
1 is represented in the Borel-Siemens-Halske
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code by a single hole in the top level of the col-
umn. Accordingly, the first from the left of the
sensing pins 14 finds a perforation, passes there-
through, and depresses the first of the wires
198 to depress, in turn, the first of the inter-
ponents 202, and the first of the translator
members 141, which, in turn, depresses the
first of the gags #9 in the upper or lower fleld,
according as the translator members are offset

to the right or left, thereby punching the ap-

propriate single hole for the digit 1.

The digit 2 is represented in this code by a
single perforation in the second level. Accord-
ingly, when the digit 2 is sensed, the second of
the pins 4 finds & perforation, passes there-
through, and depresses the second of the wires
195, thereby depressing the second of the inter-
ponent members 147 to carry downward the flag
149. The flag 149, cooperating with the indi-
cated pin upon the first of the members 147, car-
ries it downward to set the first of the gags {8
in its field. Simultaneously, the “flag” (49 acts
with the “flag” 1581, thereby carrying down the
last of the interponent members 147 to set the
gag in the lowest or nine position in its respec-
tive fleld, thereby indicating the digit 2. Simul-
taneously, the movement of the second of the
interponents 202 causes its wedge member 203
to cooperate with the jacket member 204 on the
first of the interponents 202, causing it to move
sidewise by an amount sufficient to displace the
upper end of the first of the interponents 202
from under the lower end of the first of the
wires (985.

In the case of the digit 2, this displacing ac-
tion is not significant.

For the digit 3, the Borel-Siemens-Halske
code provides perforations in the first and sec-
ond positions, which are found by the first and
second of the sensing pins (8, which pass there-
through and depress the first and second of the
translator wires 185. These carry with them the
floating lever 196 and depress the wire 197.
Thus the first, second and third of the inter-
ponents 202 are depressed. However, the de-
pression of the third of the interponent wires
202 causes its wedge member 203 to co-act with
the jacket wedge 204 on the second of the mem-
bers 202, thereby displacing it sidewise and si-
multaneously displacing sidewise the first and
second of the wires 202, and freeing them from
the first and second of the wires 195. Accord-
ingly, only the third of the members {47 is de-
pressed to depress the second .of the gags 19
in the chosen fleld. '

Similarly, the digit 4 is represented by a sin-
gle hole in the third level of the Borel-Siemens-
Halske code, and, when the digit 4 is sensed, the
third of the wires 195 is depressed, carrying down
the fourth of the interponents 202, displacing

‘the first, second and third thereof sidewise from

under their respective translator wires, depress-
ing only the fourth of the translator members
141, to punch the appropriate holes in the sec-
ond and ninth positions for the digit 4 in the
90 column code.

Similarly, the digit 5 in this code is represent-
ed by perforations in the first and third posi-
tions. Accordingly, when this digit is sensed by
the pins 14, the first, and third of the wires 195
are depressed, carrying with them the levers 198
and depressing the fifth of the interponent
members 202, thereby displacing sidewise the
preceding four of the interponents 202 and de-
pressing only the fifth of the members {41, to
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set a gag 19 in the third position for the perfora-
tion of the single hole for the digit 5, according
to the 90 column code.

The remaining digits are sensed in a similar
manner to that described in connection with Fig.
43 and the Borel-Siemens-Halske code is con-
vertedtothenormor 45 column code, at the plane
of the bottom ends of the interponent members
-202, by a- series of translating substitutions.
‘Thereafter, the 45 column code is converted to a
90 column code by a second series of translating
substitutions.

This embodiment demonstrates as clearly as
any the method of utilizing translating substi-
tutions to convert from a complicated code to
the norm, and from the norm to another com-
plicated code.

General translaling systems

The system of wires and floating levers de-
scribed in Figs. 43 and 44 is applicable to the
general case of the translation of any multi-
hole code into the 45 hole or normal code or
into the 90 column code. For instance, a num-
ber of codes have been proposed by workers in
ythe art, such as the Peirce 4-unit code of Pat-
ent No. 1,245,500; the 4-unit code of Peirce Pat-
ent No. 1,219,765; the 4-unit code of Peirce Pat-
ent No. 1,260,706; the 4-unit code of Peirce Pat-
ent No. 1,506,383; the 4-unit code of Peirce Pat-
ent No, 1,741,201; the 4-unit code of Peirce Pat-
ent No. 1,236,475; the 4-unit codes of Goldberg
Patents Nos. 1,761,662 and 1,818,473. These
codes may all be translated to other codes by
means of the embodiments of the device of this
invention similar to that disclosed in Figs. 46
and 47 by modifications of the translator wires
and of the floating levers, which will be obvious.

Similarly, a number of five unit codes have
been proposed such as that of the Peirce Patent
No. 1,316,461 and the Goldberg Patent No.
1,716,662. These codes lkewise are readily
translatable into 45 column or normal code, or
into 90 column code by modification of the struc-
ture of Figs. 46 and 47, which will be obvious in
the light of the description of those figures,
since it requires merely the addition of other
translator wires and floating levers.

The general case for such translations is shown
diagrammatically in Fig. 47. Given four units
of a code, sixteen combinations are possible,
starting with the first combination as none of
the spaces perforated or none of the wires de-
pressed, efc., and continuing with the various
combinations indicated in the fligure. As will be
evident from the various figures, any desired
arrangement of code elements can be made to
indicate any desired digit merely by choice of the

-way in which the wires are bent, and by proper
position of the floating levers. All of the wires
can be put into two planes, regardless of the
point to which they are extended. Accordingly,
any desired four unit or five unit code can be
translated to the same type of normal code such
as the 45 column code, from  which any other
translation can be made.

Another translating system, which may be re-
garded as another form of the general case is
shown in Fig. 48. In this figure, the plurality of
slides A, B, C and D are provided upon which
are mounted a plurality of discs as shown, the
discs on all but the top slides being provided with
center slots which cooperate with flattened pins
as indicated to allow the discs a considerable
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bars, but to limit the relative movement in a
direction parallel to the length of the bars., Like-
wise, a series of digital pins P—I(, P—2, etc., to
P—18 are provided as shown. Appropriate move-

ments of the slides A, B and C can then be uti- -

lized to block or depress any single one of the
pins, P, and no more than one pin is blocked or
depressed in any possible combination setting of
the slides A, B, C and D.

The slides are to be positioned at one or the
other of their paths of travel, although, for the
sake of symmetry all are shown in mid positions.

As will be obvious, when all four slides are
moved to the left, pin P—{ will be blocked or
depressed. If slide D alone is moved to the right,
pin P—2 will be blocked or depressed. If slide C
is moved to the right, pin P—3 or P—4 will be
blocked or depressed according to the position of
slide D.

As will be obvious, the position of slide A will
determine whether the right or left hand half
of the field of the pins P is chosen. Similarly the
position of slide B will determine whether the
right or left hand half of the half field of pins
selected by slide A is selected. Similarly slide C
may select the right or left hand half of the
quarter field of pins selected by slides A and B.

The general case embodiments of Figs. 47 and
48 provide means for translation from a complex
code to a simple code, which is the equivalent of
the 45 column norm previously discussed, since
only a single pin is depressed or a single move-
ment controlled from the code indications. The
principal and essential difference is to be found in
the fact that the two embodiments adapted to
the general case complete the translation of the
code providing a translation into a single element
of each of the sixteen possibilities in the code.

Alternative translations from Lasker-Woodruff
to 45. column code

The theory upon which the structure of Figs.
43, 44 and 47 is based may be utilized in the con-
struction of an alternative system for translating
from the Lasker-Woodruff to normal code as
shown in Fig. 49. The Lasker-Woodruff code uses
two perforations for each digit, and uses no single
hole code elements, and no three or more hole ele-
ment combinations.

In this embodiment the usual sensing head 15,
feeler pins 14, sensing chamber 16, and inter-
ponent basket lla, may be used as indicated.
The translator basket 11 is equipped with six
translator wires 205, which, as shown, extend
from the upper face of the basket 11 to meet the
interponents from the bottom face of the basket
f1a, but do not extend to or through the lower
face of the basket f1.

The lower face of the basket [f contains the
usual ten interponent wires, each wire being con-
nected to the mid point or pivot of one of the
floating levers 206, and each of the floating levers
206 being pivoted to two of the wires 205 as indi-
cated. The choice of wires connected to the
respective floating levers is set by the character of
the Lasker-Woodruff code as indicated.

The method of operation is, in general, similar
to the method of operation previously disclosed,
the Lasker-Woodruff code card being sensed in
the chamber 16, by the pins 14, which transfer
their substitutions through the basket {la to the
wires {1, which being depressed in pairs, will de-
press, in turn, the appropriate sensing wires to
depress the gags 19, which are latched by the

21

latch plates 21, after which the new card is
punched as previously described.

Thus the same system of translations to a norm
is conducted as previously outlined.

Alternative translation from 45 column to
Lasker-Woodruff code

As previously noted, each digit is represented in
the Lasker-Woodruff code by two perforations.
Accordingly, a simple translation from 45 column
code to Lasker-Woodruff code is obtainable by an
embodiment {llustrated in Flg. 50, in which the
usual sensing basket 15 is provided with feeler
pins 14, and sensing chamber 6. The feeler pins
which find perforations, transfer the substitutions
to the interponents in the auxiliary basket fla,
from which they are transferred to the wires 207
in the basket 11 as shown. The wires 207 have
attached thereto the respective flags 208, each
flag being adapted to cooperate with the appro-
priate pair of the wires 209. Accordingly, the sub-
stitutions, transferred to the single wires 201, are
translated by the flags 208 to substitutions con-
sisting of the depression of pairs of wires 209,
which, in turn, depress the gags 19, which are
latched by the latch plates 21, and cause the
appropriate punching of the code card.

In this embodiment the translation is thus
from a norm or 45 column code or to a more com-
plicated code, specifically the Lasker-Woodruft
code.

Translation to complemeniary punchings

The operation of subtraction by an adding ma-
chine is most conveniently performed by the
addition of complementals, (and the provision
for the so-called “fugitive 1”’). Accordingly, in-
stances arise in which it is desirable to convert
the digital data on the card into the numerical
complements of the indicated digits. Such a
translation is conveniently obtainable by the em-
bodiments of Figs. 51 to 54, inclusive.

In the embodiment of Fig. 51, which is adapted
to the translation of 45 column code digits to the
complementals, the usual sensing head 15 is pro-
vided in which are mounted the usual sensing pins
t4, cooperating with the sensing chamber (86,
as in previously described embodiments. Card
traversing and conveying rolls 719 are also pro-
vided as well as the various sensing head auto-
matic mechanisms previously described. The
sensing pins 14 cooperate with the interponents
in the usual secondary interponent basket 1fa.

The usual type of punch mechanism is also
provided and includes a punch plate or die 23
and punch members 24, which are actuated by
gags 19 under the control of latch plates 21.
The usual card conveying rolls 6i and retract
interponents 26 are provided as in previously
described embodiments.

The interponent basket §1 is provided with
special translator wires 243, which, as indicated,
are arranged so that substitutions received in the
zero position at the top of the basket are con-
veyed to the 9 position at the bottom; from the
1 position at the top to the 8 position at the bot-
tom; from the 2 position at the top to the 7 posi-
tion at the bottom, etc., until substitutions in the
9 position at the top are conveyed to the zero po-
sition at the bottom. This produces the appro-
priate complement conversions.

There is also required means for inserting the
fugitive 1. When a tabulator is adapted to sub-
traction by means of complementals, it is also
provided with means for tripping the tens carry-
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ing device in the units column in the adding sec-~
tors. This member ordinarily is inoperative,
since there are ordinarily no tens to be carried
to the units. Accordingly, a special trip wire is
provided in the tabulator, which is adapted to
be operated by a special perforation on the card.
This perforation may be placed in any convenient
location, according to the arrangement of the
data, in the card columns, although the usual
place is in the units column of the complemental
field. In translating from normal digits to com-
plementals the required special hole for tripping
the tens carrying member in the units column
may be Inserted by the device which is shown
in further detail in Figs. 53 and 54.

In Fig. 53, a section of the punch mechanism
of the translating machine is shown, which is,
in general, similar to that of Fig. 6, to which has
been added means for inserting a special perfora-
tion as disclosed in my co-pending application,
Serial No. 588,863, filed Jan. 26, 1932.

As shown, this consists of a member 244, which
may be provided in only one column or may be
provided in more than one column (see Fig. 56),
depending upon the number of complemental
flelds. As shown in particular detail in Fig. 54,
this member consists of a C-shaped piece adapted
to enclose partially the auxiliary gag basket 248§,
The member has a bottom projection 246 and a
series of bottom depressions for a click spring
247. These depressions cooperate with a comb
spring 247 to hold the C-shaped piece in posi-
tion. The comb spring 247 is carried upon a
cross rail 248, which is attached to the frame of
the machine as indicated. :

In the operation of this embodiment, the com-
plemental translator basket 11, as described, is
inserted between the sensing head and the punch
mechanism previously described, and the gag
block member 244 moved forward to the appro-
priate place in the appropriate column to block
the desired punch for the production of the re-
quired special hole.

The original or master card is then conveyed
to the sensing chamber 16, sensed by the pins 14,
one of which finds a perforation and depresses an
interponent in the basket fla. This, in turn,
depresses one of the translating interponents 243,
which conveys the substitutions as previously de-
scribed to a complemental position at the bottom
of the basket 11 to depress the complemental gag
9, which is latched down by the plate 21. There-
after movement of the punch chamber causes the
perforation of the card with the appropriate hole
in the complemental position and also the neces-
sary auxiliary hole produced by a punch which is
blocked by the projection 246 as will be obvious.

It may be noted that this translation is from
one type of norm to another type of norm.

Translating 90 column code to 90 column comple-
mental code

For the translation from 90 column code to 90
column complemental code, the embodiment of
Fig. 52 may be utilized. This is in general simi-
lar to the embodiment disclosed in Fig. 51 and
previously described for the translation of 45 col-
lumn code to complemental, except. for the
difference in translator basket required by the
difference in code.

It may be noted that the 90 column code does
not utilize perforations to indicate zero, the
zeros being left unperforated, and, accordingly,
in the conversion to the complementals for sub-
traction, means must he provided for inserting
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the appropriate perforation to indicate the com-
plemental nine on the complemental or subtrac-
tion card, whenever there is no perforation in the
original card. This arrangement is also required
on account of the operation of the automatic zero
stops in the tabulator mechanism through which
the cards may subsequently be run, for otherwise
it would be necessary to disable the zero stops in
the complemental or subtraction fields.

- Also the complement of the digit 1, which is
represented by a single hole in the ordinary 90
column code must be represented in the comple-
mental code for subtraction by the indicia of the
digit 8, that is, two perforations respectively
in the lowest and next lowest levels of the field
column. Likewise, the digit 2 is represented in
the usual 90 column code by two perforations,
whereas the complemental for subtraction must
be represented by the single perforation of the or-
dinary 7 digit, that is, one perforation in the next
to the lowest level in the field column. The other
digits are represented by complementals in a
manner, which will be obvious, each single code
hole having for its complemental a two hole in-
dicia and each two hole indicia having a single
hole indicia except the 9, which, having zero for
its complement, preferably is represented by no
perforations in the complemental card.

The requirements of the code conversian as
above outlined are conveniently met by the ar-
rangement shown in Fig. 52, in which the basket
{1 contains the interchanging interponent wires,
and a reversing lever and special interponent
wire between the respective bottom level positions
of the respective code column fields.

In the construction of the translating inter-
ponent members 249 in the basket 11, of Fig. 52,
the translator wire leading to the second level of
the code field on the upper face of the basket,
that is, the wire movable in response to the in-
dicia for the digit 1 is led to the next to the lowest
level in the code column in the lower face, to the
position of the indicia representing the digit 7 in
the normal code. Similarly, the translator wire
from the third level in the upper face, actuatable
in response to indicia for the digit 3 is led to
the third from the bottom level in the code col-
umn fleld at the lower face. Likewise, the wire
from the fourth level in the upper face is led to
the third level in the lower face and from the
fifth level in the upper face to the second level
in the lower face of the interponent basket f{.
In addition, the translating interponent wire 25(
is led from the bottom level at the top face to the
bottom level in the lower face through the inter-
medium of a reversing lever member 252 as
shown.

As indicated, this arrangement of translator

_wires is provided for both upper and lower fields,
if subtraction in both fields is desired. Alterna~
tively, the wires 247 may be conveyed from a
lower field in one card to an upper fleld in
another card and vice versa. Also the position of
the complemental fields may be varied in location
on the new card with respect to the location on
the original card in any desired manner as will be
obvious from the previous description. likewise,
the complemental conversion may be produced in
certain only of the flelds or may be produced
simultaneously with a non-translating or non-
converting reproduction of the record from the
ordinary card in other fields, causing the new card
both to add and subtract the same data in differ-
ent flelds.
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Likewise a member 244, in general similar to
the member 244, shown and described in connec-
tion with Fig. 51, may be provided for blocking
the appropriate gag to produce the perforation
which releases the tens carrying member in the
units column, and introduces the fugitive one as
previously described when the cards are run
through a tabulator. The member 244 may be
similar to that shown in Fig. 51, or it may be
provided with an extended portion adapted to
block a gag in the lower field as indicated by the
dotted lines, if such is desired. Alternatively, a
special perforation in an upper fleld may be uti-
lized to operate the tabulator trip wire for a lower
fleld if such is convenient. :

In the operation of this embodiment, an orig-
inal card or master card may be conveyed by the
rolls 719 to the sensing chamber 18 and sensed
by the pins 4. One or more of the pins in a
given column may find a perforation, pass there-
through, and depress the interponent in the
basket 1{a. In the event that none of the pins 14
find perforations, as would be the case when
zero or naught was indicated in the column, the
spring 253 forces down the lower portion of the
9 position translating member to set a gag 19 in
the 9 position, which gag is locked down by the
slide 21 and the appropriate perforation produced
by a punch 24 in the 9 position, to be comple-
mental to the zero or naught. .

If the digit 1 is represented in the original card
the pins {4 find a perforation in the one position
and depress the appropriate sequence of inter-
ponents to set a gag 19 in the seven position.
Seven, however, is not the complement of one.
But, simultaneously, the pin i4 in the 9 position
does not find a perforation, and, accordingly, the
spring 253 depresses the bottom of the 9 position
wire and sets a gag 19 in the 9 positon, as well,
thus indicating the digit 8, which is the proper
complement of the digit 1.

Similarly, if a digit 2 is indicated in the original
card, the pins i4 in the 1 and in the 9 position
find perforations and depress interponent mem-
bers for the appropriate substitutions. As before,
depression of the interponents in the 1 position
sets a gag in the 7 position. However, depression
of the top of the translator wire 249 in the 9 posi-
tion moves the levers 252 and elevates the bottom
of the translator member 249 in the 9 position to
prevent the setting of a gag 19 in the 9 position,

thus producing the appropriate code perforations

for 7, which is the proper complement for 2.
Other digits in the code column are translated
by a similar sequence of operations, which will
be obvious from an inspection of the drawings.
Fig. 52 shows the complemental translations
as being made between similarly positioned flelds
on the master and copy cards. If desired, it is,
of course, convenient to interchange the position
of the translator wires to transfer the comple-
mental translations from an upper fleld in the
master card to a lower fleld in the copy card, or
vice versa, or to transfer the relative positions
sidewise or sidewise and crosswise of the copy
card. i
In addition, by the use of Y-wires in & manner
which will be obvious in the light of the prior art,
a single field of usual code in the master card
may be reproduced in two flelds in the copy card,
one of the flelds being in the usual code to repre-
sent the usual numbers, the other being trans-
lated into the complementals as above described.
Thus the translation may be conducted in cer-

23

tain fields and not in others, according to the
requirements of the particular record problem.
It may be noted that in this instance it is more

convenient to make the translation directly from.

one complex code to another complex code with-
out passing through the 45 column norm.

It may be noted that to remove this interponent.

basket (1, as described in connection with Figs.
12, 13 and 14, the nine wire 248 must be with-
drawn. This is most conveniently obtained by
an auxiliary bail within the basket which is ar-
ranged to rotate all of the levers 252 to withdraw
the respective ends of the wires to the level of

‘the remaining wires in order that no interfer-

ence may be occasioned with the gags and aux-
illary interponent basket {ia.

Reduced perforation spacing

In the operation of tabulating machinery, it
has been customary to equip certain of the tabu--

lator sectors with letter type, rather than num-
ber type, in order to.record in letters or words
some of the coded data on cards. The use of
‘such alphabetical sectors with the 45 column code
cards is shown in my co-pending application Ser.
No. 576,992, filed Nov, 24, 1931. Likewise, the 90
column code may conveniently be used for alpha-
betical printings in similar manner to that shown
in my co-pending application Ser. No. 674,820,
filed June 8, 1933.

Various other codes have been used for alpha-
betical recordings, such as shown, for instance,
in my copending application, 8. N, 616,927, filed
June 13, 1932, for Addressing machines, now Pat-
ent No, 2,027,916, issued January 14, 1936. In
this application there is disclosed a perforated
card in which a series of flelds of five unit code
are used for recording alphabetical data, together
with 45 column code for the recording of nu-
merical data. The perforations in the alpha-
betical code are much more closely spaced than
has been the practice with the standard codes,
and this spacing may, if desired, be applied to
other code cards such as the Lasker-Woodruff,
the 90 column code and others elsewhere de-

scribed, and, when so applied, permits the re-.

cording of more data in a given space than is
possible with the usual perforation spacing. Ac-
cordingly, the sensing head and punch members
of the device of this invention may be modified
in their spacing to co-act with cards having the
suggested reduced spacing.

Alphabetical translations

In my above mentioned. co-pending application
S. N. 616,927, there is disclosed a tabulator card
system using a five position code of perforations
for the recording of alphabetic characters, which
code is in general similar to the telegraphic five
unit code. A translation from this code to that
representing the alphabetic characters as shown
in my co-pending. application Ser. No. 576,992,
or to the 90 column code representing alphabetic
characters, may be obtained by the embodiment
of the device of this invention, as shown in Fig. 55.

Broadly, this embodiment utilizes a dcuble
sensing procedure, which is applied thrcugh the
agency of a series of perforated slides, which
slides are controlled by the card code perfo-
rations. '

In detail, as is shown in the Fig. 58, the usual
sensing head 15 with feeler pins 14 cooperating
with a sensing chamber 16 is provided as in pre-
vious embodiments, together with card conveying
rolls 19. As indicated, less than the usual num-
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ber of sensing pins (4 may be utilized for the five

perforation code; five pins per column only need

be provided,

Below the sensing chamber (6 and the sensing
pins 4 there are provided a series of interponent
wires 281, which are bent and passed through a
gulde plate 282. The interponent wires 28( are
mounted within an interponent basket {{a, which
is adapted to be interchangeable with the pre-
viously described suxiliary interponent basket
tia. The guide plate 282 is also attached to the
basket frame. TUpon the bottom plate 283 of the
basket tia are provided a series of five slides 284
as shown. These slides are arranged to cooper-
ate with the lower ends of the interponent wires
281 and are moved toward those wires by a series
of comb springs 285 and are retracted against the
pressure of the springs by a lever member 286,
which is operated by a cam 287 on the shaft 54.
Above the slides 284 is positioned a second feeler
pin basket 288, in which are carried a series of
feeler pins 289. Underneath the plate 283 of the
basket {la is positioned the usual interponent
basket {{. In the present embodiment, this is
indicated as containing merely simple straight
interponent wires, but obviously other types of
baskets for translating or interchanging of var-
ious flelds may be utilized.

The sensing head 15 is attached to the levers
14, cooperating with the cams 713, and similar
levers and cams are provided for the operation
of the sensing basket 288. These levers are not
shown but are mounted upon the same shafts.
A set of slides 284 is provided for each column
of feeler pins, and the slides are perforated with

holes according to the requirements of the trans-

lating problem.

In the operation of this embodiment the master
or original card is conveyed from the magazine
42 to the sensing chamber 18 by the rolls 19.
When the frame 75 is depressed, certain of the
pins 14 find the perforations in the card and pass
therethrough to depress certain of the wires 281.
The lower ends of these wires are thus brought
downward into the path of the ends of the slides
284. When the wires 281 are fully depressed, the
lever 286 is released by its cam 287, and the slides
allowed to move under the impulse of the springs
285. Accordingly, some of the slides are allowed
to move under such of the wires 281 as are not
depressed, whereas such of the wires as are de-
pressed prevent movement of the corresponding
slides. Accordingly, the register of the holes in
the slides is adjusted according to the reading
of the code column upon the card. When the
slides 284 are fully released, the pin basket 288
is depressed to permit the pins 289 to find aligned
holes in the set of slides 284. Such of the pins
289 as find holes in the slides, pass therethrough,
and depress interponents in the basket if, to set
gags in the base member 2 as previously de-
seribed.

It may be noted that latch plates are unneces-
sary in the basket 288, since the springs 291 may
be made sufficiently strong to set the gags directly.
This is possible because of the fact that the slides
184, being made of metal, will resist the required
aeavier spring pressure, which is not possible with
the cards in the sensing chamber 16.

The alphabetic code for 45 column cards utilizes
eleven of the perforations for the first eleven let-
ters of the alphabet, and utilizes the same eleven
hole positions plus a perforation in the twelfth
position for the remainder of the alphabet; as
outlined in the above mentioned co-pending ap-
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plication. Accordingly, the slides 284 are per-
forated to permit one or two of the pins 289 to
pass therethrough, according to the various set-
tings of the interponent wires 281 as determined

" by the five perforation code in the cards.

Thus a translation is conducted to the 45
column norm as previously outlined.

Translation from five-unit to 90 column codes

The same embodiment may be utilized for the
translation from five-unit code to 80 column code
by change of perforations in the slides 284. This
arrangement of perforations will be obvious to
those skilled in the art and need not be herein
disclosed in detail. As before, the resulting
translation may be distributed to upper or lower
90 column fields as desired by arrangement of
the wires in the interponent basket f({.

It will be obvious that the embodiment of Fig..

55 may be utilized’for substantially any desired
translation within a single column, since the ar-
rangement of the perforations in the slides in

‘the auxiliary translating basket (lg may be

varied to suit any desired code. That is, this
embodiment will translate between any desired
multi-perforation code and any other desired
multi-perforation or single perforation code, and
vice versa. Likewise, by the use of appropriate
sensing members, cards of any desired size may
be translated to the standard Powers tabulator
card, either in the 45 column form or the 90
column form, or to other forms of code cards.
Similarly, by the addition of appropriate convey-
ing members, as shown in the respective refer-
ences disclosing the code, any desired code on any
form of tape, ribbon, card, etc.,, may be trans-
lated to any other desired form of card, ribbon,
or tape. Or, if desired, the previously’disclosed
printing interpreter may be utilized to print upon
cards, tape or other receiving material the data
indicated by any given code.

It may be noted that this is the most flexible
of the several translating systems disclosed here-~
in,

General case

The system of Fig. 55 may be utilized as a
general case by the-arrangement as shown in
Fig. 56, in which the sensing pin basket 15, sens-

as before. Similar interponent wires 28{ are
provided in a suitable Interponent basket passing
through a guide 282 as before. Slides 291 are
provided under the control of the lever 286, and
springs 28% as in the embodiment of Fig. 58. A
sensing pin basket 288 containing sensing pins
289 is likewise provided. The sensing box 15 and
the sensing bhasket 288 are reciprocated in the
same manner as those in Fig. 58. In this in-
stance 32 sensing pins 289 may be provided to
take care of the 32 possible combinations from
the five-unit code, and the slides 281 may be
arranged in the usual manner of the standard
Borel - Siemens - Halske code analyzer. Inter-
ponent wires 282 are provided in an appropriate
interponent frame 293 as indicated. The wires
292 may be arranged for any desired interchange,
conversion or translation, which may be appro-
priate or desired according to the principles pre-
viously outlined. For instance, by appropriate
flags and Y-wires as previously disclosed the sub-
stitution conveyed by the pins 289 through the
slides 29{ to the wires 282 may be translated to
other substitutions according to other codes, as
may be desired, or may be conveyed directly to a
tabulator.
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Auzxiliary keyboard

Certain translation problems make it desirable
to add to the newly produced card certain addi-
tional data which may be substantially uniform
over a considerable run of copied cards. This
may comprise such data as dates, or identifying
numbers of various kinds, especially in the case
of transiations from 45 or 80 column cards to 90
column cards, as previously described. In such
translation instances, the 90 column card has
various unused flelds in which such sadditional
data may be placed. For this purpose the type
of translating basket shown in Pig., 57 may be
utilized. This translating basket member may
contain ‘any of the previously described trans-
lating systems and in addition the auxiliary
digital setting members indicated.

As shown in PFig. 57, a suitable base plate 381,
having the usual pinch latch members 102, may
be provided, to which is attached the frame por-
tion 383, and the top plate member 384, in which
are positioned the usual translating wires, ex-
tending between the top and bottom of the basket,
for any desired type of translation. In addition,
the basket contains a series of plate members 38%
as shown. The plate member 385 has at its for-
ward end a series of metal strips 386, forming
digital setting tabs adapted to manual manipula-
tion by the operator. As indicated, the strip
members 386 are carried upon pins or rivets loose-
1y mounted in slots in the plate member 385. To
cooperate with the tab members 386 there is pro-
vided a series of push rod members 3817, bell crank
lever members 388 and depressor members 389
as indicated. Below the depressor members 389
is provided a series of interponent members 391,
adapted to cooperate with the gags or set-bars
19 of the punch member (2. As indicated the
push rods 387 are carried on pins or rivets freely
slidable in slots in the plate 385, and on the ends
of the bell crank levers 388. The levers 388 are
journaled upon pins between the plate 385 and
the auxiliary plate 392 as indicated, and the de-
pressor members 389 are carried between the
other ends of the bell crank levers 388 and a guide
plate member 393. As indicated, the interponent
members 391 are positioned between the guide
plates 394 and are held at the upper limit of travel
by the springs shown.

The device as indicated is designed for opera-
tion according to the 90 column code; a code
which requires the punching of a hole in the 9
position for each of the even digits. In order to
provide for the setting of the appropriaste gag or
set-bar 19 for the even digits, the metal strip or
tab 386 operating the depressor in the 9 position
has attached thereto a plate member or flag 395,
which cooperates with a series of pin members
396 on the tabs for the even numbered digits.

In the operation of this device, the translator
basket is inserted in the slides 95 of Figs. 2 and 13,
and at the same time, the lock slide release
interponents 26 of the punch member 12, as
shown in Figs. 2, 3 and 4, are turned down to
prevent clearing of the set-up on the appropriate
set-bars (9. The operator may then push in the
appropriate tab to set the desired digit in the
appropriate column, which procedure depresses
the members 39{ and the desired set-bars for
the punching of the appropriate digital perfora-
tions. As previously explained, and indicated, the
setting of another set-bar releases a previously
depressed set-bar, thus permitting the simple
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changing of the setting on the set-bars merely
by manipulation of the desired tabs.

In the embodiment shown, the device is adapted
for the insertion of additional or auxiliary data
according to the 90 column code in an upper
field of the card. Alternatively, of course, the
device may be modified for the insertion of the
desired data in a lower field and equally obviously
the device may readily be modified for the setting
of the desired auxiliary data in a 45 column card
in ways which will be obvious.

As before, a simple sequence of substitutions
is utilized for the insertion of the desired data
at the appropriate position on the card.

Consolidating translator

Certain accounting problems, such, for in-
stance, as chain shoe store accounting, require
the perforation of cards in which the numbers
of goods of certain sizes of a given pattern are
indicated on separate cards, separate cards being
punched for each size, showing the style number,
size, quantity, and such other data as may be
desired. For certain of the accounting problems,
it is desirable that the total number of a given
style, regardless of sizes, be shown on a single
card for accumulation in the tabulator. For this
purpose the translating or consolidating inter-
preter shown in ¥Fig. 59 is conveniently utilized to
transfer data recorded in any one of a number
of fields to a single field.

The mechanism consists of a base member 94
closely similar to that of the translating inter-
preter shown in Fig. 12; a main frame member 1,
also similar and the usual pinch latch members
102, not shown. Within the frame {{ and pro-
jecting through the top plate 455 are provided
translator wires 456, in the usual manner. The
drawings show a section through the translating
interpreter, at, for instance, the second level, in
all of the 45 columns. It further shows a series
of 15 three-column fields, each field being adapt-
ed to record three digits, which may be a size
number or other desired insignia. Below the in-
terponent wires 456 are provided a series of three

transverse bar members 457, 458 and 459, which

are carried upon bell crank levers 461, as shown.
The other ends of the bell crank levers are tied
together by tie rod members 460. This construc-
tion provides a paraliel motion effect for the cross
bars 457, 458 and 459. All of the interponent
wires 456 for a given digit in the hundreds col-
umn of each of the fifteen fields contact with and
operate the cross bar 457. Similarly, the cor-
responding wires in the tens-column cooperate
with the cross bar 458 and the corresponding bars
in the units column, cooperating with the bars
459. 'There is provided one bar similar to 457
for each perforable position in any hundreds col-
umn, the same number corresponding to 458,
and the same number corresponding to 459. The
number of bars in each of the three sets may
be either ten or twelve, depending upon whether
the required data is punched in 45 or 90 column
code. Below the respective bars in any field level
are provided three interponent wires 462 corre-
sponding to the hundreds, tens and units col-
umns in a single field. Thus the hundreds col-
umn wire 462 is depressed by movement of the
bar 457 for the corresponding digit level in re-
sponse to depression of any wire 456 in the cor-
responding digit level of the hundreds column in
any of the fifteen fields. The tens wire 462 is
similarly depressed under corresponding condi-
tions in the tens column; the units wire 462 by
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corresponding conditions in the units column,
thus a record in any one of the fifteen flelds in
a card can be transferred as a similar record into
a single field without regard to the field position
in the original card. ’

It is not, of course, necessary that the fifteen
three-column flelds be combined into a single
three-column fleld on the reproduced card. Any
number of flelds, within the capacity of the card,
may be transposed to the desired point, and, if
the number of fields being transposed is less than
the capacity of the card to be copied, other data
may be transferred either unchanged or modi-
fled in form, character or position, by any of the
previously described translating systems.

Alternative translator basket mounting

The translator member {1 as shown in Fig. 12
is adapted to be removed from the punch mech-
anism and to be replaced by another. For this
purpose, the mechanism shown in Fig. 13 may be
utilized.

Alternatively, however, the mechanism shown
in Fig. 60 may be utilized for the production of
certain auxiliary benefits and operating conven-
iences in the punch mechanism. Slides 95, simi-
lar to those shown in Fig. 13, may be utilized for
the carrying of the translating basket (1. These
slides are mounted upon studs 481 as particu-
larly shown in Fig. 61. The guides 9% are pre-
vented from rising above the tops of the studs
481 by screws 482 set therein. The slides 95
are urged upward by springs 483 (only one
shown) and push rods 484 mounted in the base
of the punch mechanism. The slides 95 are
forced downward by toggle lever systems 485
upon opposite sides of the machine. The tog-
gle levers are actuated by links 486 and the
upper ends of the toggles are anchored to the
frame 39. The links 486 are moved by levers
487 mounted upon a shaft 488, which is rotated
by a lever 489 having a finger pad suitable for
manual operation. Stop members 490 are pro-
vided on each side of the basket cooperating
with each of the toggle members 485 to prevent
overthrow of the toggle levers and to hold the
guides 95 in position.

For the removal of a translator basket, the

lever 489 may be moved upward, thereby, through.

the mechanism just described, carrying upward
the slides 95. The latch members 102 are then
pulled toward the center, whereafter the trans-
lator basket may be drawn forward and removed.
A replacement basket may then be inserted In
the slides and pressed backward, until the latch
members 102 engage, whereafter the lever mem-
ber 489 may be depressed to bring the translator
basket into proper position.

Interlock

‘It is desirable that the punch mechanism be
prevented from operating when a translator bas-
ket is in raised position on the guides 85 and
accordingly an interlock mechanism is provided.
This consists of a rod member 492 having a pin
491 at its upper end adapted to cooperate with
a bell crank lever 493 to which the auxiliary trip
button 494 is connected. The link member 495
connecting the trip button 28 to the clutch mech-
anism is attached to the other end of the bell
crank lever 493. Accordingly, when the slide 95
is in raised position, the pin 491 engages the
lever 493 and prevents operation of either of the
trip buttons 28 or 494, thereby preventing oper-
ation of the punch.
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Alternative trip mechanism

The trip mechanism for controlling the opera-
tion of the machine is shown in substantial de-
tail in #igs. 17 and 18. An alternative form of
trip mechanism is shown in Pig. 62 for the actu-
ation of the clutch member 48 of Fig. 17. In
this embodiment the same stop lever (1§ is uti-
lized with a cushioning spring system thereunder
as shown. The lever {15 is carried upon a T-
shaped member 501, in general similar to the
member {16 of Figs. 17 and 18, the lever §0f being
supported upon a foundation plate member §13.
The lever {15 cooperates with the stop member
47 on the clutch 48 in a manner similar to that
previously described. The T-lever 501 is pivoted
upon a screw member 502 and carries upon the
shank an operating pin 503, upon which is piv-
oted a spring pressed lever 504 and pin §505. A
spring tensioned latch member 506 is pivoted
upon a pin 507 also supported in the plate 513
and adapted to cooperate with the pin 503 to
hold it in position such as to withdraw the stop
member {15 from the path of the member 41
on the clutch disk 48. The pull wire 509 is suit-

ably connected between the latch member 506 *

and the various automatic safety features pre-
viously described such as the supply magazine
feeler pins {24 and 128 shown in Pig. 17.

The latch member 506 has a side extension
upon which is pivoted a push rod member 51i
having a pin member 512 mounted thereon. A
rod member {17 is connected to the trip button
28 and carries on its lower end a swinging operat-
ing member 514 having notches in the opposite
sides and a biasing spring 515 tending to draw
it towards the left.

In the operation of this device, pressure upon
the trip button 28 or upon the alternative trip
button 494 depresses the rod {IT causing the
left-hand notch in the member 54 to engage
with the pin 503, thereby swinging the lever mem-
ber 501 clockwise and withdrawing the latch
member {15 from the path of the clutch member
41, thereby causing the clutch to engage and
the punch to begin operating. When the pres-
sure upon the button 28 is released, the rod 1117
rises and the member 5(4 is drawn upward. Si-
multaneously, it is thrown to the left by the spring
pressure acting through the lever 504, and the pin
505. At the point of maximum travel of the mem-
ber 514, the pin 503 is depressed to bring it under
the latch portion of the member 506 and ac-
cordingly upon withdrawal of the member 514 it
is held in released position.

Actuation of any of the automatic safety fea-
tures operates the latch member 506, drawing it
to the right, freeing the pin 503 and permitting
the latch member {15 to enter the path of travel
of the member 41 on the clutch plate 48, throw-
ing out the clutch and stopping the machine.

Alternatively, a second pressure upon the but-
ton 28 depresses the rod {17 and, since the mem-
ber 514 is pushed towards the right by the pin 505
on the spring pressed lever 504, causes the right-
hand notch upon the member 514 to engage the
pin 512 upon the rod 5ii, thereby also rotating
the latch member 506 to free the pin 503 entering
the latch member ({5 in the path of travel of
the clutch member 47 to stop the clutch and
halt the operation of the machine. )

This embodiment is somewhat more effective
and somewhat more certain in its operation than
the embodiment shown in Figs. 17 and 18 and
only slightly more complicated.
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Interponent release

In Fig. 60 the gag member or set bars I8 are
held down by latch plates 21 similar to those
shown diagrammatically in Fig. 3, and are dis-
engaged by the action of the interponents 26, (as
shown also in Fig. 3), through the agency of a
release bar 3{. A convenient means for actuat-
ing the bar 31 of Pig. 61 is shown in further
detail in Fig, 62 in which a-lever member 621
having an attached push rod 522 is shown for

‘the actuation of the shaft 148 and bar 31 (see

Pig. 20). The cam member (44 upon the shaft
49, as shown in Fig. 20, cooperates with the roller
member 523 carried upon a swinging arm 524 to
which is attached a pin member 625. The lever
522 is swung into or out of engagement with
the pin 526 by a lever member 526 which is
latched in a notch in the frame of the machine
as shown. This construction is substantially sim-
pler and more certain in its operation than the
embodiment of Fig. 20.

The system of this invention thus provides
means for translating from code to code, either
for the production of a new card carrying the
identical information from an old card in a dif-
ferent code, or carrying similar or corresponding
or analogous information modified in various
ways, or both modified and translated; or for
the translation of data from a card directly to a
tabulator operable upon a different code, or for
the production of a card in a different code than
the code in which the punch control mechanism
is designed to operate.

While there are above disclosed a considerable
number of embodiments of the device of this

invention, it is possible to produce still other em-~

bodiments utilizing the principles laid down with-
out departure from the inventive concept here-
in disclosed, and it is, therefore, desired that only
such limitations shall be imposed upon the ap-
pended claims as are stated therein or required
by the prior art,

I claim:

1. A translator mechanism comprising a frame
member having oppositely positioned parallel
faces, and movable members projecting there-
through, the members of one face being adapted
to be moved in accordance with code indications
and the members projecting from another face
being adapted to move and to move other mem-
bers in accordance with code indications, and a
mechanism therein for code translation compris-
ing members extending from alternate members
on one face to adjacent members on the other
face, and short members interposed between said
first mentioned members having thereon. flag
members adapted to cooperate with said first
mentioned members, and simultaneously to co-
operate with a flag member upon another of the
through members.

2. A translator mechanism comprising a frame
member having oppositely positioned parallel
faces, and movable members projecting there-
through, the members of one face being adapted
to be moved in accordance with code indications
and the members projecting from another face
being adapted to move and to move other mem-
bers in accordance with code indications, and a
mechanism therein for code translation com-
prising a plurality of members extending from
face to face of said frame adapted to be operated
by members coacting with single projections at
one face and to operate a plurality of members
at another face, and mechanism cooperating
therewith comprising pins and latching slides
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for holding in moved position one or the other
of the plurality of members moved according as
another member is, or is not, moved,.

3. A translating punch mechanism comprising
a card sensing mechanism, a card punching
mechanism, a removable translating interponent
member comprising a plurality of wires extend-
ing therethrough adapted to receive sensing
movements from a plurality of pins, and to de-
liver punch control movements to a different plu-
rality of pins cooperating with said punch mech-
anism, and pin members and locking slides in
said punch mechanism adapted to limit the lock-
ing of pins to a single pin according to the digit
indicated by the code sensed from the card.

4. In combination, means for sensing a card,
means for conveying movements corresponding
to sensing from said card to a translating mech-
anism, said translating mechanism comprising an
interchangeable frame member having members
adapted to be moved downward to projecting po-
sition therebelow, a cross slide adapted to co-
operate with downward projected members hav-
ing a stop mechanism on the upper portion, and
having a blocking member adapted to cooperate
with punch mechanism upon an opposite edge,
and a punch mechanism adapted to be controlled
thereby.

5. A card controlled translating punch for sta-
tistical cards comprising means for sensing a
control card having a plurality of index point po-
sitions arranged in rows and columns and carry-
ing data in an initial code, mechanism for trans-
lating the sensed data from the initial code which
data is indicated by perforations at certain of
said index point positions to represent symbols
such as digits and letters of the alphabet into an
end code, a punch for prodycing another card
carrying the same data in said end code, and
means for detachably mounting said translating
mechanism between the sensing means and the
punch whereby said mechanism may be removed
and replaced by a similar translating mechanism
having different symbol intercode translating
characteristics.

6. A card controlled translating punch com-
prising means for sensing a control card carry-
ing data in an initial code, a plurality of trans-
lating units for translating the sensed data from
the initial code into an end code, a punch for
producing another card carrying the data in said
end code, and means- for detachably mounting
said translating units between the sensing means
and the punch whereby said units may be re-
moved and replaced by similar translating units
having different intercode translating. character-
istics. ’

7. A card controlled translating punch, com-~
prising means for sensing a control card carry-
ing data in an initial code, mechanism for trans-
lating the sensed data from the initial code into
a norm or standard code and from this code into
a predetermined end code, a punch for producing
another card carrying the data in said end code,
and means for detachably mounting sald trans-
lating mechanism between the sensing means
and the punch whereby said mechanism may be
removed and replaced by a similar translating
mechanism having different infercode trans-
lating characteristics.

8. A card controlled translating punch com-
prising means for sensing a control card carry-
ing data in an initial code, mechanism for trans-
lating the sensed data from the initial code into
a norm or forty-five~column code and from this
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code into a predetermined end code, a punch for
producing another card carrying the data in said
end code, and means for detachably mounting
sald translating mechanism between the sensing
means and the punch whereby said mechanism
may be removed and replaced by a similar trans-
lating mechanism having different intercode
translating characteristics.

9. A card controlled translating punch com-
prising means for sensing a control card carry-
ing data in an initial code, a plurality of trans-
lating units for translating the sensed data from
the initial code to a norm or standard code and
from this code into a predetermined end code, a
punch for producing another card carrying the
data in said end code, and means for detachably
mounting said translating units between the
sensing means and the punch whereby said units
may be removed and replaced by similar units
having different intercode translating character-
istics.

10. A card controlled translating punch com-
prising means for sensing a control card carry-
ing data in an initial code, mechanism for trans-
lating the sensed data from the initial code into
an intermediate code, punch gags actuable in
accordance with the data in sald intermediate
code, a punch actuable in accordance with the
setting of the gags for producing another card
carrying the data in said end code, and means
for detachably mounting said translating mech-
anism between the sensing means and the punch
whereby said mechanism may be removed and
replaced by a similar translating mechanism hav-
ing different intercode translating characteris-
tics.

11, A card controlled translating punch com-
prising means for sensing a control card carrying
data in an initial code, a plurality of translating
units for successively translating the sensed data
from the initial code into a norm or standard
code and from this code into a predetermined
end code, a punch for producing another card
carrying the data in said end code, and means
for detachably mounting said translating units
between the sensing means and the punch where-
by said units may be removed and replaced by
other units having ‘different intercode trans-
lating characteristics. .

12, A card controlled translating punch com-
prising means for sensing a control card carrying
data in an initial code, mechanism for succes-
sively translating the sensed data from the initial
code into a norm or standard code card, from
this code into a predetermined end code, a punch
for producing another card carrying the data in
said end code, and means for detachably mount-
ing said translating mechanism between the
sensing means and the punch whereby said
mechanism may be removed and replaced by a
similar translating mechanism having different
intercode translating characteristics.

.13. A card controlled translating punch com-
prising sensing mechanism, a punch spaced from
sald sensing mechanism, and a plurality of me-
chanically interconnected translating units de-
tachably mounted in the space between the sens-
ing mechanism and the punch, one of said units
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being operatively associated with the sensing
mechanism and another with the punch.

14. A card controlled translating punch com-
prising sensing mcechanism, a punch spaced from
the sensing mechanism, a plurality of transiat-
ing units, means for detachably mounting said
units in the space between the sensing mechanism
and the punch whereby one of said units is
operatively associated with the sensing mecha-
nism, another is operatively associated with the
punch and the units are mechanically intercon-
nected with one another.

15. A translating unit comprising a basket hav-
ing columns of interpreter wires slidably mounted
in an upper plate and having the extreme in-
terpreter wires in each half column extending
through openings in a bottom plate, interponents
also extending through openings in the bottom
plate, said interponents being coupled together
in pairs and each of the remaining interpreter
wires being operatively associated with one of the
coupled pairs of interponents. .

16. The combination of a first translating unit
having a first and a second set of interpreter
wires, interconnections between the wires of the
two sets whereby the actuation of a wire in the
first set actuates a significant wire and other
wires in the second set, interponents individual
to the wires of the second set, means for pre-
venting the actuation of any interponent except
the significant interponent, a sccond translator
unit having a plurality of interpreter interpo-
nents and interconnections therebetween where-
by the actuation of an odd digit interponent
actuates a single interpreter interponent and the
actuation of an even digit interponent actuates
two interpreter interponents.

17. A translating unit comprising a basket
having a first set of interpreter wires extending
through openings in an upper plate and having
certain of said wires extending through openings
in a bottom plate, a second set of interpreter
wires certain of which also extend through open-
ings in said bottom plate, and interconnections
between the wires of the two sets whereby the
depression of certain of the interpreter wires of
the first set depresses the ends of these wires ex-
tending below the bottom plate and the depres-
sion of the remaining wires of the first set de-
presses the ends of the wires of the second set
extending below the bottom plate.

18. In a card controlled translating punch, the
combination of a plurality of mechanically inter-
connected translating units one of which is
adapted to translate from an initial code into an
intermediate code.

19. In a card controlled translating punch, the
combination of a plurality of mechanically inter-
connected translating units one of which is
adapted to translate from an initial code into a
norm or standard code, and another of which is
adapted to translate from the norm or standard
code -into a predetermined end code.

20. In a card controlled translating punch, the
combination of a plurality of mechanieally inter-
connected translating units one of which is
adapted to translate from an initial code into a
predetermined end code.

WILLIAM W. LASKER.
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CERTIFICATE OF CORRECTION.
Patent No, 2,108,681, February 15, 1938.
NILLIAM W. LASKER.

It is hereby cartified thet error appears in the printed specification
of the above numbered patent requiring correctioneas follows: Page 3, first
column, line 2}, for the reference numeral "81" read 80; page 8, first col-
wan, line 63, after "or® second occurrence, insert the words as previously
stated; page 16, first column, line 32, for "gage 169" read gags 169; page
17, f£irst column, line 65, for "gage" read gag; pege 20, second column,
1ine 45, for "Figs. 16 and 47" read Figs. L3 and Lli; page 23, second column,
line 71, for "Fig. 58" read Flg. 55; and that the sald Letters Patent
should be reaed with this correction therein that the same may conform to
the record of the case in the Patent Office. .

Signed and sealed this 6th day of September, A. D. 1928.

Henry Van Arsdale

(Seal) ‘ Acting Commissioner of Patents.



