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The invention relates to improvements in ma 
chines for the preparation of control devices of 
the kind adapted for use in accounting machines, 
computing machines, variable printing machines, 
or the like. 

Control devices adapted for uses of this char 
acter generally include cards or control areas 
wherein coded representations of the desired 
control data are provided by suitable physical 
deformation, such as perforating, of the cards 
in accordance with a selected positional code. 
Such control devices are usually passed sequen 
tially to the machine to be controlled so that 
each control device effects the predetermined 
operation of the machine in accordance with the 
'coded control data carried thereby. In many 
instances, the control device may be employed 
to carry coded representations of letters or 
Words; while in other instances the coded data, 
carried by the control device represent numeri 
cal control data. When the coded representa 
tions represent numerical data, this data may 
be used in various ways, as for example, to set 
up the represented numerical data, as one of the 
factors to be employed in a computing Operation 
of a computing machine. 

Control devices of this general character may 
be in the form of So-called Hollerith or POWers 
cards or may be formed as a part of a printing 
and control-device of the general character illus 
trated and claimed in Gollwitzer Patent No. 
2,132,412. In control devices of the general char 
acter, disclosed in that patent, the control data, 
holes or perforations are formed on but a prede 
termined portion of the complete device, other or 
remaining portions or areas of the device being 
employed to carry. a printing plate and an index or 
name-address visual caption card, the printing 
plate bearing embossed printing characters to 
be utilized in a printing machine while the cap 
tion or index card bears an impression from the 
printing plate, and the coded representations of 
various control data or index data, may be formed 
in such predetermined portion of the complete 
device with the machine of the present invention. 

In the preparation of devices of this general 
character, the data representing perforations 
are formed upon a series of control devices in 
Succession, Such data, being taken from a suit 
able list. The preparation of the control de 
Vices involves the reading of the desired data, 
pertaining to a particular control device from 
the list, and the formation of coded physical 
representations of the control data upon the con 
trol device. An important object of the present 

5 

O 

5 

selector, areas of control devices. 

invention is, therefore, to facilitate the forma 
tion of such data, on control devices and the 
like and a related object is to provide a machine 
embodying structural characteristics particu 
larly intended to facilitate the formation of 
"coded index or selecting and control data upon 
control devices of the general character above 
described. 
Another"object is to enable a machine for form 

ing the "desired control data and index. data, on 
control devices of this general character to be 
so constructed that the inherent operating cycle 
of the machine is such as to promote efficient 
and accurate operations by the operator. 
'The present invention includes an arrange 

'ment of punch elements selectively operable to 
'produce perforations representative of the de 
sired data in the control and in the index, or Obviously, 

20 repeated use of these punch elements necessi 

25 
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'tates occasional grinding of such elements so as 
to insure the formation of "clean cut perforations 
in the control device because, should such perfo 
rations be irregular or be improperly formed, 
'the-accuracy of: a machine, such as a 'computing 
machine, in "Which the control devices are Sub 
sequently used, may be seriously impaired. 
is, therefore, another object of the present in 

30 vention to enable the elements of the punching 

unit: for sharpening or other repair. Without dis 

It 

means to be removed easily and quickly as a 

mantling-the-machine or any substantial portion 
thereof, as has been the customary requirement 
of earlier machines of this general character, 
and to-enable the punch assembly to be easily 
and quickly remounted and adjusted as a unit 
to insure proper performance of the required 
perforating. Operations. 
'Punching machiness of a kind intended for 

use in producing perforations in ran indeX area, 
or a, control area of control devices upon: Selec 
tive, manipulation of control keys frequently in 
volves a complicated mechanical organization of 
a kind which is, costly to manufacture and as 

... semble; and because of its numerous operating 
parts, such machines are in many instances sub 
ject to possible break-downs - due to improper 
adjustment of the inter-connected parts. It is, 
therefore, another object of the present inven 
tion to provide...a punching machine of this char 
acter, wherein a simple organization of elements 
is employed to transmitmotion from the control 
keys directly to means controlling selection of 
the punch or punches. 

Still another object of the invention is to pro 
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vide a new and improved punching machine of 
the kind exemplified herein and in which ma 
chine operation is instituted upon selective ma 
nipulation of a selected key thereon- and wherein 
means are set automatically each time a key is 
actuated to initiate machine operation, to pre 
vent continued operation of the machine after 
it has completed a cycle of operation even 
though the key initially actuated to start said 
cycle of operation is retained in a machine-op 
erating position; and a related object is to so... . 
construct such a machine that an operated se- . 
lecting key must be returned to its normal posi 
tion before another cycle of 
may be instituted. . . . . . 

Another object of the invention is to provide 
a machine of the aforesaid character that is 
operative not only to produce coded representa 
tions of digits on a control area in a control de 
vice but also to produce representations of coded 
identifying or classification data to identify items 
or devices having certain characteristics in com 
0. 

provide a punching machine of the kind exempli 
fied herein and which has reciprocable punches 
freely guided in a punch block for positive move 
ment downwardly to effect a punching operation 
only when a selector element is positioned there 
above. and having means to insure proper posi 
tioning of all of said punches at the completion 
of a cycle of machine, oneration so as to enable 
movement of such selector elements as are se 

- lected nreparatnrv to instituting annther onerat 
ing cycle and thereby cause nunching operation 
of any of Said punches in an efficient and accurate 
name. : . . . : . . . 
It will he manifest that in a machine such as 

... that to which the present inventinn pertains, 
- wherein a niluralitv of onerative mechanisms are 

- provided and whose various onerations are inter 
- related in the course of a cvcle of machine orera 
tion. it is essential that the time of operation of 
the various mechanism he closelv controlled so 
as to insure proper operation of the variotis mech 
anisms and also to enable operation of the var 
ious mechanisms so as to enable accurate per 
formance of the machine. 
object of the invention to provide a machine of 
the kind having various mechanisms operable in 
timed relation to one another upon actuation of 
control means through operation of a selected 
operating element. - - 

As has been stated hereinabove, control means 
on control devices may be conveniently. repre 
sented by perforations and to this end a punch 
ing mechanism is provided for producing such 
perforations, and hence additional objects of this 
invention are to provide novel mechanism for 
producing control and selector perforations in 
control devices and the like: to enable such a 
punching mechanism to be key controlled; to 
prevent actuation of keys in the keyboard while. 
one of such keys is in an operative position: to 
insure against undesirable repeated operation of 
the punch means: to enable selection and opera 
tion of punches of the punching means in a sim 

machine operation 
- . . . . - 5 

Hence. it is another 

20 

Another feature of the present invention is to 
25 
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taken substantially on line 6-f6 of Fig. 14; 

ple and expeditious manner; to positively return, 
the punch operating arrangement to inoperative 70. 
positions after a punching operation; and to pro 

- vide a punching mechanism of simple and eco 
nomical construction 
Operation. . . . . . . . . . . . . . . . . . . 

Other objects of the invention are to employ a 
and efficient and positive 

75 

2,397,112 
one-revolution clutch structure for controlling 
the operation of various operating mechanisms 
which is accurately and positively controlled by 
the employment of novel electrical controls; to 
initiate operation of Such controls by Switches 
controlled by operation of certain of the operat 
ing mechanisms; and to arrange the control 
;SWitches So as to make their operation to effect 
actuation of the clutch inter-dependent upon 
proper operation of the means controlling opera 
tion of the machine. - 

Other and further objects of the present inven 
tion will be apparent from the following descrip 
tion and claims and are illustrated in the accom 
panying drawings, which by way of illustration 
show preferred embodiments and principles 
thereof of what I now considered to be the best 
mode in which I have contemplated applying 
these principles. Other embodiments of the in 
vention utilizing the same or equivalent principles 
may be made by those skilled in the art without 
departing from the present invention and the 
purview of the appended claims. 

In the drawings: 
Fig. 1 is a front elevational view of a 

embodying features of the invention; 
Fig. 2 is a front elevational view of a control de 

vice which is adapted to be formed through the 
use of the machine of the present invention; 

Fig. 3 is an enlarged sectional detail view taken 
on line 3-3 of Fig. 2; 

Fig. 4 is a view illustrating the five element 
positional code which is employed in the present 
machine for representation of numerical data; 

Fig. 5 is a plan sectional view of the machine of 

machine 

the present, invention, as taken substantially on . 
line 5-5 of Fig.1, to show the internal elements 
thereof; - 

Fig. 6 is a front elevational view of the machine 
showing the housing in section so as to expose the 
mechanism contained therein; 

Fig. 7 is an end elevational view of the machine 
taken partially in section as viewed on line T-7 
of Fig. 6; - - 

Fig. 8 is a fragmentary sectional detail view 
taken on line 8-8 of Fig. 7; - . 

Fig. 9 is a rear elevational view of the machine 
as taken partially in section online 9-9 of Fig. 7; 

Fig. 10 is an end elevational view of the ma 
chine taken partially in section on line 0-fo of 
Fig.11 is a sectional detail view taken on line 

... ff-ff of Fig. 10; 
Fig. 12 is a sectional detail view taken online 

f2-2 of Fig. 11; - -- - ". . . . 

Fig. 13 is a view similar to 
parts of the mechanism in an 
justed position; 

Fig. 14 is a sectional detail view similar to 
Figs. 11 and 13, showing the parts in a different 

Fig. 11, showing 
operationally d 

' position as attained during machine operation; 
Fig. 15 is a vertical sectional detail view taken 

on line 15- 5 of Fig. 14; 
Fig. 16 is a horizontal sectional detail view 

Fig. 17 is a sectional detail view taken on line f7-ft of Fig. 15; 
; Fig. 18 is a detail perspective view of one of the 
Selector or interposer bars; - - 

Fig. 19 is a horizontal sectional detail view - 
taken substantially on line 9-9 of Fig. 7; 

Fig. 20 is a vertical sectional detail view taken 
on line 20-20 of Fig.19; . . . . . . 

Fig. 21 is a vertical Sectional detail view similar 
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: operation of the machine illustrated in Figs., 41 
7 to:47, inclusive. 

to Fig. 20 showing other parts of the key mech 
-anism in an actuated position: and taken on line 
2-2 of Fig. 19; 

Fig. 22 is a vertical sectional detail view of the 
key-mechanism taken on line. 22-22-of Fig.:i9; 

Fig. 23 is a sectional detail view taken: Online 
23- 23 of Fig.22; 

Fig. 24 is a horizontal sectional detail view of 
the carriage upon which the work Such as a con 
trol device is mounted during the perforating 
operation, the view being. taken online 24-24 of 
Fig. 6, and a control device being shown in po 
sition on the carriage; 

Fig.25 is a sectional detail view taken. Online 
25-25 of Fig. 24; 

Fig. 26 is a sectional detail view takeni' online 
26-26 of Fig.24; 

Fig.27 is a fragmentary detail view of: a por 
tion of the mechanism shown in Fig. 24, but 
showing the parts in a control device releasing 
position; 

Fig. 28 is a horizontal sectional detail view of 
the carriage tabulating mechanism taken Sub 
stantially on line 28-28 of Fig. 6; 

Fig. 29 is a sectional detail: view taken. Online 
29-29 of Fig. 28; 

Fig. 30 is a sectional detail view taken on line 
39-30 of Fig. 29: 

Fig. 31 is a detail view taken online 3-3 
of Fig. 29; 

Fig. 32 is a vertical sectional view taken sub 
stantially on line 32-32 of Fig. 28; 

Fig. 33 is a sectional detail view taken online 
33-33 of Fig. 28; 

Fig. 34 is a wiring diagram showing the inter 
lock control circuit to prevent machine; actua 
tion beyond one cycle of operation; 

Fig. 35 is a fragmentary rear elevational: view 
of the machine substantially like that shown in 
Fig. 9, but showing the parts thereof, in a differ 
ent position assumed during machine. Operation; 

Fig. 36 is a fragmentary elevational details view 
of the safety switch illustrated in Fig.:35, but 
showing it locked in an open or circuit inter 
rupting position; 

Fig. 37 is a sectional detail view taken on line 
37-37 of Fig. 35 showing parts of the mecha 
nism in elevation; 

Fig. 38 is a sectional detail view taken. Online 
38-38 of Fig. 37, showing the clutch locked in its 
disengaged position; 

Fig. 39 is a sectional detail view, like Fig. 38 
but showing the clutch engaged and in the early 
portion of its one-revolution operation; 

Fig. 40 is a fragmentary elevational view of 
the clutch mechanism, viewed substantially along 
line 40-4 of Fig. 37; 

Fig. 41 is a fragmentary front elevational view 
of the mechanism of a machine, similar to the 
disclosure of Fig. 6 but showing a modified form 
of construction of various of the parts thereof, 
Some of which are shown in section; 

Fig. 42 is a top plan view of what may be 
termed the standard and punch cradle. operating 
-mechanism of the structure, shown in Fig. 41; 

Fig. 43 is a vertical Sectional detail view taken 
Substantially on line 43-43 of Fig. 41; 

Fig. 44 is a detail Sectional view taken online 
44-44 of Fig. 41; 

Fig. 45 is a horizontal sectional detail view 
taken on line 45-45 of Fig. 41; 

Fig. 46 is a vertical sectional detail view taken 
on line 45-46 of Fig. 41; and 

Fig. 47 is a view illustrating a five element 
angular positional code which is employed in the 

0. 
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The machine generally 
In the forms chosen for disclosure herein, the 

invention is embodied in: a punching or perforat 
ing machine 5 enclosed within a two piece hous 
ing comprising lower housing Section 52 and an 
upper housing Section 53. The machine has a 
punching position or station 54 adjacent its front 
wall, past which a control device 55 is shifted 
with a step-by-step movement. So as to have phys 
ical representations of the desired index or Se 
lecting data, and control of the data formed 
thereon. The formation of the selecting data, 
and of the control data, on the control device. 55 
is, in the present instance, performed by a 
punching mechanism, the principal parts of 
which are arranged at the punching position or 
station 54 and all of which parts are preferably 
enclosed within the housing 52-53. Operation 
of the punching mechanism and of the machine 
is controlled by means of selective keys contained 
in a keyboard, as at 55, located on the front-side 
of the housing section, 52. 

The control device 

While the machine of the present invention 
and the principles involved therein may be ap 
plied to the formation of many different types of 
control devices, the machine of the present in 
vention is particularly adapted and designed for 
the formation of coded numerical control data, 
and of selectively positioned classification data, 
useful as identifying means to facilitate auto 
matically performed sorting, Selecting and other 
operations in respect to the control devices 55 as 
well as control operation in connection with the 
machines in which Such control devices are used. 
In addition to the control functions of these con 
trol devices, they are adapted to be used in print 
ing operations. 
The control device. 55, for Which the present 

machine 5f. is particularly designed and adapted, 
is illustrated in detail in Figs, 2 and 3 of the draw 
ings and is of the construction somewhat like 
that shown in United States Patent No. 2,132,412, 
dated October 11, 1938. The control device 55 
herein shown is illustrated and described in my 
copending application Serial No. 583,050, filed 
March 16, 1945. The control device 55 is in 
a functional sense divided into several areas or 
sections, one of which constitutes a printing 
means; a second, the index or selecting means or 
area; and a third, the control means or control 
area. In the particular form herein disclosed, 
each device 55 comprises a carrier or frame 57 
formed from sheet metal. Means is provided on 
the lower portion of the frame 57 for removably 
retaining a metallic printing strip or plate 58 on 
One face of the frame 5. Such means in 
clude a bead 59 formed by reversely curling the 
lower edge of the frame, , and this bead 59 en 
gages the lower edge of the printing plate 58. A 
plurality of aligned retaining devices 6 are 

: formed on the frame 57 to overlie the upper edge 
of the plate 58. Yieldable, depressible tongues 62 
are formed in the frame 57 to releasably engage 
the end, edges of the printing plate 58. 
The frame 57 has a reversely bent flange or 

bead 63 along its upper edge, which cooperates 
With retaining, devices. 64 struck from the frame 
to removably secure an index or selecting card 65 
in position along the upper marginal area of the 
frame, 57. The portion of the frame 57 inter 
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mediate the printing plate 58 and the selecting 
card 65 constitutes the control area of the device 
and is provided with a control card 66 which is 
retained thereon by retaining devices 6 struck 
from the body of the frame. 
The printing plate 58, prior to its mounting on 

the frame 5T, has printing characters 68 em 
bossed thereon so that the printing of data, such 
as the name and address indicated may be per 
formed through the use of the printing plate 58. 
Other data may, of course, be embossed on the 
printing plate as desired, and such embossing, op 
erations may be performed with an embossing 
machine, such as for example, that illustrated in 
the patent to Joseph S. Duncan, No. 1,518,904, 
patented Dec. 9, 1924. 
The control area, that includes the card 66 is, as 

previously explained, adapted to have formed 
thereon mechanical or physical representations of 
information or data which may serve to control 
the operation of different types of mechanism. 

- This data may be represented in the control area 
or card 66 by positional arrangement of holes or 
perforations 69 therein, as for example, in ac 
cordance with the five element columnar code 
illustrated in Fig. 4 of the drawings. 
The index or selecting area that includes the 

card 65 similarly is adapted to have formed 
thereon mechanical or physical representations 
of information or data which may facilitate the 
sorting, selecting or other similar indexing opera 
tions. Accordingly, the index or selector card 65 
preferably is imprinted or otherwise impressed, 
as indicated in Fig. 2, with a series of numerals consecutively arranged, preferably in two rows, 
and extending longitudinally along the entire 
length thereof, each of which numerals is repre 
sentative of a station or index identification, and 
they, such numbers if are spaced apart distances 
along the length of said card corresponding to the 
spacing between columnar rows of holes 69 to be 

... performed in the control card 66. 
While the frame 57 beneath the index or select 

ing card 65 may be initially formed as an imper 
forate metal sheet, like the area of the frame 57. 
beneath the control card 66, so that index open 
ings must be punched simultaneously through 
both the card.65 and the frame 57 in the prepa 
ration of the index or selecting card, it has been 
found that the need for adjustment of the punch 
ing mechanism is minimized and the useful life 
of the punches is prolonged by providing open 
ings 72 in the frame 57, as best shown in Fig. 3, 
at all the possible positions at which openings or 
holes may be punched in the formation of the re-i. 
quired index means. Thus, it will be seen that 
the area of the frame 57 lying in back of the 
index or selecting card 65 is provided with two 
longitudinally extending rows of openings 72, Fig. 
3, Spaced to correspond to the spacing between 
the index numbers on the face of the index 
or selecting card. The use of such holes 2 will 
minimize the wear on the punches used to per 
form holes in the card 65. 

It should be noted further, that the area of 
the frame 5 T lying beneath the control card 66 
also may be provided with rows of holes corre 
Sponding to the potential positions of data-rep 
resenting holes which may be formed in the con 
tirol card 66 thereby to minimize wear on the 
punches used to perform such holes. Thus, 
where the control device is adapted to bear repre 
Sentations of five-order number, five horizontally 
extending rows of openings (not shown) may be 
initially formed in the frame 57 during the manu 

: 60 
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-facture thereof so as to provide the openings for 
the purpose aforesaid, properly positioned to cor 
respond to the coded positions of the control per 
forations to be formed in the control card 66. 

5 Data representations in accordance with this five 
order arrangement of control perforations may be 
selectively formed in the control area, by the 
punching mechanism 54 of the machine of this 
invention, and the selection of the punches in 
said mechanism is determined in accordance with 
the code illustrated in Fig. 4. . . . . . 
By referring to Fig. 4, it will be noted that this 

code provides for five potential positions in each 
vertical column at which perforations may be 
made. If a perforation is made in a column in 
the lowermost of any of such five potential posi 
tions indicated, as well as at the uppermost of 
such positions, then the digit '1' is represented. 
However, if a perforation is made in such lower 
most position and no perforation is made in the 
uppermost position, the digit '2' is represented. 
To continue, if perforations are located respec 
tively in the next to the lowest and in the upper 
position in a column, the digit '3' is represented, 
but the omission of a perforation at the upper 
most position affords a representation of the digit 
“4.” The digit “5” is represented by perforations 
in the medial position and the uppermost poten 
tial position in a given column, but the Omission 
of a perforation at the uppermost position with 
a perforation at the medial position, affords a 
representation of the digit “6.' Perforations in 
the next to the uppermost and in the uppermost 
positions in a single column represent the digit 
“7,' but a perforation in this next to the upper 
most position in the absence of a perforation in 
the uppermost position affords a representation. 
of the digit "8.” A perforation in only the upper 
most position of a column affords a representa 
tion of the digit "9.’ Only the significant digits 
are represented by perforations and the absence 
of a perforation in any particular column de 
notes f0. 
The particular positional and columnar rela 

tion of the several characters of the control data, 
on the control card 66 is, of course, predetermined 
by the construction and relation of the means 
provided to sense the control area in the ma 
chines which with the control devices are to be . 
used. In any event, it is usually desirable that 
the control data be located in a predetermined 
tabular or columnar relation on the control area, 
of the control card and that the same sequence 
of characters be maintained in the control area. 
as is present in the control data represented on 
the list from which the control data is taken. 
As a matter of convenience in checking or 

verifying the control data after the formation 
thereof, the control data are preferably arranged 
so that a Worker, while holding the device 55 in a 
position to read the numbers 7 on the index or 
selecting card 65, may verify the successive char 
acters of the control data by reading from left 
to right in the same sequence as these characters 
normally appear on the list. Accordingly, the 
right hand character of such control data should 
be located in a predetermined columnar relation 
adjacent to the right-hand edge of the control 
card, as viewed in Fig. 2, such right-hand colum 
nar relation or position constituting the "units' 
order position in those instances where the con 
trol data is numerical in character. With this 
columnar positioning, the calculating or other 
machine with which the control device is sub 
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sequently used is properly operated and Con 
trolled. . 
As mentioned hereinbefore, the production of 

the coded perforations in the control device is 
effected in the present machine at the punching 
station 54. At this station, punching mechanisril 
is provided to effect selective punching of the 
control device while said device is fed in a step 
by-step movement past, the punching station. 

The punching mechanism. 
The punching mechanism D of the present 

machine which operates upon the control device, 
55 at the punching station. 54, is located within 
the upper section 53 of the housing with its O 
ative punching elements exposed for Operation 
on the control device closely adjacent to the front. 
wall of said housing. Thus, the housing Section 
53 is formed with a narrow, horizontally elon 
gated opening 8, Fig. 1, extended acroSS its en 
tire front wall. The punching mechanism is car 
ried upon the upper portion of a standard 32 
mounted within the housing 52-53, which frame 
is secured at its lower end to a machine base 83, 
as by machine Screws 84 which extend upwardly 
through the base and engage in the standard, as 
best shown in Fig. 10. The standard 82 is gen 
erally platelike in form and is disposed in a Ver 
tical plane lying perpendicular to the front of 

s 

the machine. The standard 82 has a horizontal : 
slot 85 formed therein in substantial alignment 
with the housing opening 8. So as to extend rear. 
wardly from said opening, so that the slot. 85 
constitutes a throat into which a control device 
55 may extend so as to position the index or 
selecting area and the control area thereof be 
tween male and female elements of punches. P 
(Fig. 11), which are supported, in a manner to 
be described presently, on the standard 82. 

Since the code for which the present ma 
chine is adapted contains five characters or 
elements and the index or selecting card 65 is 
arranged to have characters or elements formed 
therein in two rows, only seven of the punches 
P (Figs. 11 to 16 inclusive) are utilized, and if 
desired those punches that are not to be used 
may be eliminated. These punches are disposed 
in a vertical plane extending from front to rear 
of the machine and just to the right of the stand 
ard 82 as viewed in Fig. 11, and the vertically 
reciprocable male elements 86 of said punches P 
are guided for such vertical movement in guide 
holes in a guide-block 87 secured to a die-block 
88 mounted upon the right-hand (Fig. 11) face 
of the standard 82 in the region of throat 85. 
The die-block 88 includes complemental female 
elements or die-openings 89 for the male ele 
ments 86. S. 

In order to facilitate and simplify the manu 
facture, use and upkeep of the punches, the guide 
block 87 and the die-block 88 are rigidly but sep 
arably related as a part of assembly that may be 
mounted in or removed from its operative position 
on the standard 82. Accordingly, the guide 
block 87 is secured to the die-block 88 by means 
Such as a machine Screw 9 (Fig. 17) Which ex 
tends through the guide-block 8 and is threaded 
into the die-block 88, and to accurately relate 
the two blocks 87 and 88, a pair of dowel pins 9' 
are extended therebetween parallel to the Screw 
9t. This assembly of the two blocks is rested 
upon a shoulder 90 formed on the side face of 
standard 82 and is then removably secured in 
place by machine screws 92, one of which is lo 
cated at each end of the die-block 88 so as to 
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insure a firm mounting for the assembly in proper 
horizontal alignment with the throat 85. The 
location of the assembly on the shoulder 90 is 
accurately and easily determined by a relatively 
short dowel pin. 98' disposed on the shoulder 90 
in an upstanding relationship as shown in Fig. 
15, and this dowel pin or locating pin is arranged 
to be received within the lower end portion of 
the bore in which one of the pins 9 is disposed. 
The portions of the guide-block 87 and die-block 
88 that are disposed opposite or beside the throat 
85 are formed on their opposed faces to afford a 
throat 94 extending for a suitable distance in 
wardly of their forwardly disposed ends So that 
the throat 96 is disposed in substantial register 
with the throat 85. The edges of the guide-block 
27, and the die-block 88 that define the throat 
95 are preferably tapered or beveled as at 93, and 
the upper face of the die-block 88 is so formed 
as to lie in a single plane, thereby simplifying and 
facilitating the grinding of this face when sharp 
ening of the edges of the die, openings is 89 re 
quired. The control devices 55 are Supported at 
the punching station 54 in the elongated Opening 
94 and in proper relation to the punches P and 
are advanced through the required step-by-step 
movements by means of a carriage 95 (FigS. 1 
and 24) which is supported and guided, in a man 
ner to be described presently, for movement along 
the opening 8 in the machine housing. 
The malie elements 86 of the punches P are 

supported and reciprocated in the guide-block 
87, as best shown in Figs. i.i. to 14, by means in 
cluding a bell-crank. 96 mounted on a pivot 91 
carried in bearing lugs 98 which project to the 
left (as viewed in Fig. 11), from the Standard 82. 
The bellcrank 96 has an arm 99 projecting to the 
right in Fig. 11 through an opening of in the 
standard 82, and at its projecting end the arm 99 
has a bearing portion 2 normally disposed Sub 
stantially over the guide-block 87. On the pro 
jecting bearing portion f(2, the arm 99 carries 
a depending. Supporting cradle 3 that is pivot-. 
ally mounted in the bearing portion fo2 on a 
bearing pin 4 disposed parallel to the pivot pin. 
97. The cradle (3 has substantially triangu 
larly shaped depending side walls G5 connected 
by a separately formed and hardened, tie-bar 
i06 located in substantial alignment with the 
bearing 4 and spaced therebelow a consider 
able distance. The tie bar 06 has its ends dis 
posed in slots G5 formed in the inner surfaces 
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of the walls. 95, and a bolt 05'' is passed 
through the walls. G5 and the tie-bar 106 to hold 
the parts in the desired rigid relationship. The 
lowermost end portions of the depending side 
walls, i.e5, below the tie-bar f06, are formed on 
opposed inside faces with horizontally extending 
grooves fol (Fig. 15) into, which the end edges 
of a retractor-bar (28 are inserted by sliding said 
retractor-bar into said groove from the right 
hand side of the depending portions, as viewed in 
Fig. 14. The retractor-bar f08 is thus firmly 
Supported in the side walls 5 of the cradle 103 
and is movable vertically in unison therewith. 
The retractor-bar. 08 has a plurality of holes 

therein, each to receive one of the male punch 
elements 86 of the punches-P. As best shown in 
Figs; 11 to 16, each of the male elements of the 
punch includes a substantially flat head 09 
which rests upon the top surface of the retractor 
bar 08 to limit downward movement of the male 
elements. 86 and to thereby support said elements 
in the cradle 03. Thus, it will be evident that 
in an idle operation of the machine, when the 
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bell-crank 96 is rocked in a clockwise direction, 
Fig. 11, upon operation of mechanism to be de 
scribed presently, so as to lower the cradle FO3, 
the male elements 86 of the punches will be 
-stopped upon engaging a control device 55 and 
the cradle C3 With its tie-bar - 06 and retractor 
bari 08 will idle downwardly along the male ele 
ments' 86 so that said male punch elements are 
ineffective to perform a punching operation. 
When punching action of the male elements'86 

of the punches is desired, suitable initerposers or 
blocking means are interposed between the heads 
f09 of one or more of the male elements'86 and 
the tie-bar 06-of-the-cradle fo3. Such blocking 
action or selecting action is attained in the pres 
ent machine by means of a plurality of agen 
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erally horizontal selector bars f-fi, each having 
a blocking head portion f-12 normally extending 
slightly over and resting on the tops of the heads 
109, as best indicated in Fig. 11. There is one 
selector bar for each male punch element :86, 
and they are entirely supported and guided for 
the requisite sliding movement within the cradle 
2-03, the selector-bars i? in the present instance 
being supported loosely in Said cradle between 
the side walls f05 thereof by a supporting plate 
f-3 firmly secured at its end to the bottoms of 
the side Walls --05 of said cradle, as by Screws. 4. 
When a selected male punch element 86 is to be 
operated through a punching stroke, a related 
Selector bar if is moved to the left in Fig. 11 
to locate its blocking head -portion f2 in an 
active blocking position over the male element 
head 99, as illustrated in Fig. 13. Such posi 
tioning of a selector bar is disposes its blocking 
head 12 beneath the tie-bar -06. As a conse 
quence, downward-movement of the cradle 103 
in the manner described hereinabove, will result 
in the transmission of downward notion from 
the tie-bar f06 to the selected male element 86 
so as to thereby cause the male element $86 to 
perform a perforating operation upon which 
ever card 65 or .66 is disposed therebeneath. The 
waste or slug resulting from perforation of a card 
passes downwardly through the die-block open 
ings 89 into a waste chamber 5 formed in the 
Standard 82. - 

Under some circumstances, vibration of the 
machine may tend to cause:upward displacement 
of the male elements -86 into positions wherein 
sliding movement of the selector bars into a 
punch actuating position would be prevented. It 
further might occur under certain circumstances 
of use that the free sliding male elements 86 of 
the punches may stick or bind in the retractor 
bar f08 When the cradle 03 is returned to its 
elevated position after a downward or punching 
stroke. To avoid such action, a plate if 6 (Fig. 
15) is secured to right hand the face of the stand 
ard 82 as viewed in Fig. 11, directly in back of 
the cradle 03, preferably by means of screws it 
which extend through vertical slots 8 in said 
plate and are threaded into the standard 82. 
This plate 116 has an intermediate portion of its 
upper marginal edge, which portion is of a length 
corresponding to and in alignment with the width 
of the cradle 03, folded downwardly into a sub 
stantially horizontal plane to provide a lip If 9 
(Fig. 16) lying between the sidewalls fos of the 
cradle above the end edge portions of the heads 
09 of said male elements 86. The plate f-f6 is 

adjustably secured by the screws fit so as to be 
readily adjusted vertically, when and if required, 
into such position that the lip 9 normally is 
abutted by the top surface of the heads fo9 of 
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uppermost position, as shown in Fig.11. Henc 
the lip 19 becomes effective, at the end of each 
perforating operation, to limit upward movement 
of all of the male elements 86.soas to move the 
heads 109 into engagement with the upper face 
of the retractor-bar f08. Thus proper clearance 
is assured between the upper faces of the heads 
09 and the lower face of the bar 106 So that any 

one or all of the selector bars - may be moved 
readily into an effective position beneath the tie 
bari 06 when this is desired in the next machine 
cycle. The plate f6 also carries a pair of guide 
brackets 120, each of which embraces one of the 
marginal edges ofthe cradle side walls fo5 so as 
to insure its movement in a vertical plane during 
machine operation. Adjustment of the plate? f6 
also enables adjustment and repositioning of the 
cradle fo3, and the male elements 86 carried 
thereby, with respect to the guide-block '87 and 
die-block 89 because in use it frequently becomes 
necessary to sharpen the male elements 86 as 
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by grinding, which grinding obviously shortens 
the male elements, thus necessitating a lowering 
of the entire assembly for efficient performance. 
When such grinding or replacement of the male 
elements 86 is necessary, it is a simple matter to 
remove the screws 92 securing the die-block 88 
to the standard, whereupon said die-block and 
its attached guide-block 87 may belifted as a unit 
to disengage the same from the dowel 90', after 
which the die-block and guide-block may be 
moved to the right in Fig. 14. Inasmuch as the 
male elements 86 of the punches P are guided in 
the guide-block and accordingly must be removed 
therewith as a unit, the retractor-plate fo8 is 
withdrawn edgewise from its engagement with 
the grooves for in the sidewalls of the cradleif O3, 
thus carrying the male elements 86 out of the 
cradle f O3. The male elements may be then eas 
ily withdrawn from the guide-block 87 and re 
tractor-plate fo8 for such grinding or other re 
pair or even replacement as may be required. 
The selector bars f are normally retained in 

aninoperative position, as shown in Fig.11, or in 
an operative position, as shown in Fig.13, prefer 
ably by means of a comb Spring 2 firmly se 
cured along one edge to a cross-bar 22 on the 
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cradle fo3, as by screws 23, which comb spring 
has a plurality of fingers, each formed at its end 
with an engaging portion 24 to selectively en 
gage in one or the other of a pair of notches 25 
(Fig. 18) formed in the top surface of an en 
largement -26 on the rear end of the selector bar 
ff. - - - - - -- . . . . . . 

The punch operating means 
The male elements 86 of the punches Pare"op 

erated through a punching stroke and an idle 
stroke by force supplied to the other arm 27 of 
the bell-crank 96. This arm 27 of the bellcrank 
is in the present instance formed as an individ 
ual element separate from the arm 99 and, as 
best shown in Figs. 5, 9 and 10, it includes a cross 
headportion 28 having one-end pivotally mount 
ed on the pin 97. The bell crank-arm 99 is in 
tegral with an elongated tubular body portion 
P29 (Fig. 5) that surrounds and is supported on 
the pivot pin '97, and a second arm 3 extend 
ing eutwardly from the sleeve or body portion 29 
in a direction substantially opposite to the direc 
tion in which the arm 99 extends. The arm 31 
is in substantial face to face abutment with the 
cross-head "f 28 on the bellicrank arm f 27. The 
free end of the arm 29 issuitably enlarged, as 
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at 32, and is provided with an arcuate slot 33, as 
best shown in Fig. 12, through which a bolt 34 is 
extended and which bolt is securely anchored in 
an end of the cross-head 28 so that when the nut 
35 on said bolt is tightened, the two-piece bell 
crank constitutes, for all practical purposes, a 
one-piece device operable to transmit motion 
from the arm 27 to the arm 99 without lost no 
tion of any kind. 
The purpose of the two-part construction of the 

bell crank 96 is to provide for accurate and pre 
cise adjustment Of the vertical location of the 
stroke of the cradle 03, as may be necessitated 
by the condition of the male elements 86 carried 
therein. Accordingly, should the male elements 
86 be substantially shortened through wear or 
grinding, it may become necessary that the cra 
dle f O3 be positioned normally slightly lower than 
the position aSSumed by said cradle when the ele 
ments were of their original length. To accom 
plish this, the angular relationship of the arms 
99 and 27 of the bell crank 96 is varied to suit 
such conditions by adjustment of said arms at 
their adjustable connection by means of bolt 34, 
thereby to compensate for such wear of the 
punches. Extreme accuracy may be attained in 
such adjustment by providing a set screw 36 on 
the arm 3 in position to abut against the bolt 
134, thereby to afford positive means for moving 
and Setting of the arm 3 relative to the cross 
head 28 prior to the final tightening of the bolt 
34. 
Actuating power is supplied to the arm 27 

of the bell crank 96 at the lower end of Said arm 
and this power is derived, in the present instance, 
from an eccentric f37 carried firmly on a shaft 
38 which is rotated during machine operation 
through one complete cycle of rotation in a 
manner and by means to be described in detail 
hereinafter. To this end, the lower end of the 
arm 27 has one end of a bifurcated member 
39 pivoted thereto, as at 4, and at its 
other end the member 39 is formed to afford 
an annular strap portion which is fitted Snug 
ly over the eccentric 37, as best shown in Figs. 
0 and 11. When the machine is in a nor 
mal inoperative position with the cradle O3 ele 
wated, as shown in Fig. 11, the member 39 is 
disposed in a substantially horizontal plane With 
the center of the eccentric 37 in such plane and 
to the right of the shaft 38. 

During machine operation, the shaft is rotated 
in a counterclockwise direction, as viewed in Fig. 
ii, whereupon the eccentric 37 moves upwardly 
over to the left side of said shaft, as illustrated 
in Fig. 13, to thereby impart a rocking motion to 
the bell crank 96. This notion causes the free 
end of the bell crank arm 99 to move down 
wardly to lower the cradle 03 and the parts car 
ried thereby so as to perform a punching Oper 
ation. It will thus be obvious that in each Com 
plete revolution of the shaft 38 the cradle 03 
moves through a complete operative cycle in 
which the cradle 03 is first moved downwardly 
and is then returned to its initial elevated posi 
tion. 
As has been noted hereinbefore, the male ele 

ments 86 of the punches P that may be selected 
to perform a perforating operation upon a card 
65 or 66 in a control device 55 are rendered effec 
tive by the blocking action of the interposer or 
blocking heads 2 of the selector bars ff. The 
selector bars are moved into such a blocking 
position selectively upon actuation of manually 
operated means to be described presently, and 
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7 
such selector bars as are selected to effect posi 
tive Operation of related male elements 86 will 
remain in such effective blocking position until 
positive restoring movement is applied thereto. 
Accordingly, positive means are provided in the 
present machine to return such of the selector 
bars from their effective blocking positions to 
their ineffective positions near the completion of 
a punching cycle. 
As best indicated in Figs. 10 to 14 inclusive, 

the standard 82 is provided with a pair of ears 
42 on the face opposite that upon which the 
cradle fo3 is mounted, which ears provide a 
journal for a rock shaft 43. A collar 44 is firm 
ly secured on the shaft f43 and this collar 44 
has an arm 45 secured thereto as by welding. 
The arm 45 extends upwardly and terminates 
at its upper end in an ear 46 disposed opposite 
the opening 0 in the standard 82. The ear 
46 is extended freely through an opening 47 

in a pusher plate 48, which plate extends for 
Wardly from said arm 45 through the opening 
0 and has its forward end turned downwardly, 

as at 49, and then horizontally, as at f 5, so 
as to dispose its free forward edge in such a plane 
as to be capable of abutment with the adjacent 
vertical faces of the enlarged portions 26 on 
the selector bars i. The free forward end of 
the pusher plate 48 is supported in such a posi 
tion as described hereinabove, by having its mar 
gins rested on pins f52, Figs. 11 and 15, secured 
one in each side wall fo5 of the cradle 03 and 
extending inwardly therefrom. A spring 53, 
having one end anchored as at 54 to the arm 45 
and its other end secured to an ear 55 on the 
pusher plate 48, normally retains said plate in 
contact With the pins 52. 
The shaft 43 carries a second collar 56 (Fig. 

10) having an arm 57 secured thereto, as by 
welding, which arm extends downwardly and has 
its lower free end formed with a flat portion 58 
afforded by bending the metal of the arm 57 
Substantially at right angles to the plane of said 
arm. The flattened portion 58 of the arm 57 
normally rests against the periphery of a collar 
59 firmly secured on the driven shaft 38 and is 
adapted to be moved a Way from said collar late 
in the cycle of machine operation. So as to actu 
ate the pusher plate 48 through a restoring oper 
ation. 
The pusher plate f48 is illustrated in Fig. 11 

in what might be termed the withdrawn or in 
effective position which it occupies when the 
cradle (3 is in the elevated position. The push 
er plate f48 remains in this withdrawn or in 
effective position during that portion of a ma-. 
chine cycle when the cradle 03 is moving down 
Wardly to effect perforation of the control de 
vice, and as the cradle 103 is being retracted in 
an upward direction and is approaching its ele 
wated position, a protuberance or cam element in 
the form of a round headed Stud 6t) carried on 
the collar 59. moves into engagement with the 
flat portion 58 of the arm 57. Thus the stud 
6 acts to rock the arm 57 about its pivot 43 

in a clockwise direction, as indicated in Fig. 14, 
to thereby cause the arm 45 to rock in a for 
wardly direction so as to move the pusher plate 
48 forwardly against the shoulder of any of 
the selector bars which may have been in 
an effective position during the punching oper 
tion. By the time the cradle O3 reaches its up 
permost position, all of the selector bars Will 
have been restored to their initial inoperative 
positions and as soon as the pusher plate 48 
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has accomplished its purpose in restoring the 
selector bars if f as aforesaid, the studilfo passes 
out from beneath the flat portion f:58 of lever 
'57, thereby permitting said ever to again re 
Sume its normal position against the collar 59 
and thus withdraw the pusher plate 48 into the 
position illustrated in Fig.11. Thus, the selec 
tor bars are conditioned for the next select 
ing operation of the selector bar selection means, 
which Will be described presently. - - 

The punch carriage 
During operation of the machine, the carriage 

95 is shifted from one position to another longi 
tudinally across the front of the machine and 
within the opening 8i with a step-by-step action 
and, novel means are provided for operating, 
guiding and controlling the carriage during such 
movement. The carriage 95, as herein shown, 
is supported and guided on a guide rod 6?, Fig.6, 
and comprises an elongated rectangular bar 62, 
Figs. 6, 24 and 32, secured substantially midway 
between its ends to a supporting base f3, as by 
screws, 64. The supporting base i? 63 is slidable 
upon the guide rod if and is formed integral 
With a horizontally extending rider 65, disposed 
below the guide rod f6f and terminating at one 
end in an upWardly extending bearing portion 
66 also slidable upon the guide rod 61. The 
end of the rider 65 carrying the bearing portion. 
66 has a downwardly extending yoke 6, best 
shown in Fig. 37, which straddles a square bar fib8 
Supported at one of its ends in a bearing f69 
formed integral with and extending forwardly 
from the standard 82, and at its other endin a 
bracket 70 secured to the base 83, as by bolts. 
lf. The upper end of the bracket 70 terminates 
in a journal 72 in which one end of the guide 
rod 6 is mounted firmly as by a set-screw 73. 
The other end of the guide rod 6 ? is fitted into 
a bearing boss 74 formed on an end of an ex 
tension f75 projecting from the side of said 
Standard 82 upon which the cradle fo3 is sup 
ported. The Square bar f68 is provided at regu 
larly Spaced intervals on both its top and bot-. 
ton Surfaces with transverse parallel notches 

6, Fig. 6, the spacing of such notches being 
equal to the Spacing of the columns on the con 
trol area in Which perforations are to be made. 
The notches 16 are adapted to receive a tabular 
stop 77 to be abutted by the yoke f 6 so as to 
limit movement of the carriage 95 when the latter 
is shifted to the right, as viewed in Fig. 6, thus to 
determine the first or left hand column in which 
the first perforation is to be formed. The tabu 
lar stop f. provides means easily adjustable for 
enabling the carriage 95 to be initially positioned 
at a Selected location for production of the first 
control perforation that may be reduired in a 
Control device 55. It should be noted at this time 
that the number of notches 76 in the square 
bar 68 corresponds with the number of poten 
tial columnar positions on the control areas of 
the control device so as to enable the carriage to 
be set initially in any one of a plurality of posi 
tions as may be required. 
In order that a control device 55 may be easily 

and quickly mounted on the carriage 95 and be 
properly and accurately positioned firmly there 
On during a punching operation; and further, 
that it may be released and removed readily from 
the carriage, means such as is best shown in Figs. 
24 to 27 inclusive, may be provided for mounting 
and positioning the control device on the car 
riage. As herein shown such means are of the 
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general character shown and claimed in the Benes Paten, No. 2,265332, patented Decembers. 
1941. Thus the carriage bar f62 is provided with 
a pair of Spaced rearwardly extending guide ele 
merits fle-and 79 between and in which a con 
trol: device 55 may be extended and supported. 
Theiguide element is is provided on its inwardly 
disposed edge with a groove 8 and a pair of 
rollers 82 are mounted on vertical axes in said 
guide-element and extendslightly into the groove 
8 at points spaced apart from front to rear of 

- the guide element f8. These rollers 82 facili 
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tate: the insertion and removal of the left end 
edge of the-control device 55 into and out of the 
groove f8 sas-viewed-in-Fig. 24. The other guide 
element - 79 preferably is of a hollow construc 
tion and is formed. With a groove if 83 on its in 
Wardly-disposed-edge. 

Et will be observed that each control device 55 
is provided with a notch 84 formed in its right 
hand edge, as viewed in Figs. .24 and 27. This 
notch 84 preferably is located adjacent the sub 
Stantial - center of the right-hand end edge of 
the control device and it is utilized in assuring 
proper positioning andlocking of the control de 
Vice-on the carriage 95. This desired positioning 
is attained by means-of -a -dog - 85 pivoted at 86. 
within the hollow guide element 79. The free 
end of the dog -85 is pointed as at 87 and by 
engagement of this point with the notch 84 the 
control device;55 is positioned properly and ac 
curately in a direction from front to rear of the 
machine. By pressing the point 87 'firmly into 
the notch 84, the other or left-hand edge of the 
control device 55 is pressed accurately and firm 
ly against the guide rollers 82 so that the control 
device is also accurately positioned in an endwise 
direction. 

Operative engagement of the dog 85 with the 
control device 55 is effected by means of a cam 
Surface 90 formed on a slidable plunger 89 
Inounted for movement within the hollow guide 
element 19 in a direction extending from front 
to rear of the machine. The cam surface f 90 is 
So formed that in movement of the plunger for 
Wardly of the machine from the position shown in: 
Fig.27 to the position shown in Fig. 24, it engages 
a complemental cam surface 88 on the dog i.a5 
adjacent the point 81-so as to urge the dog in a 
clockwise direction about its pivot 86 and to 
Wards its operative engaging relation to the con 
trol-device which is to be positioned thereby. The 
plunger-189 is-normally urged in a forward direc 
tion by means such as: a spring 9 (Fig. 25) -se 
cured at one end to a pin. 92 mounted firmly in 
the plunger 89 and extending downwardly 
through a slot 93 in the guide element 79. The 
other end-of-the Spring 9 f is secured firmly to a 
pin 194 depending from the bottom wall of the 
guide element 79-adjacent the horizontal bar 62. 

Normally, when the carriage 95 is unloaded, the 
plunger-89 is locked in its retracted or rearward 
position, Fig. 27, by a lug 195 carried-on a pivoted 
lever 96, this lug 95 being engageable with a 
sloping latch surface 197 formed on the plunger 
89. The lever 96 is in the nature of a bell 
Crankpivoted on the guide element 79 by a pivot 
pin 98 firmly-anchored in an ear 99-extending 
transversely outwardly beyond the side wall of 
the guide element. ii. 9, as best illustrated in Figs. 
25 and 26. The lug 195 is, as shown, formed on 
one arm of the lever 96 and the other arm 20 
of the lever 96 extends from the pivot -98 into 
the hollow body of the guide element 19 and out 
through the edge having guide slot -83 therein. 
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This extending end of the arm 20 is operatively 
positioned in the path of the control device 55 
when such control device is being inserted into 
the slots 8 and 83 by means of a downwardly 
extending lug 202 (Fig. 26). The arm 20 is 
urged normally to the forward position shown in 
Fig. 27 by means of a spring 203 secured at one 
end to a lug 294 formed on the lever 96 and at 
its other end to an ear 205 provided at the rear 
most end edge of the guide element 9. When 
the carriage is unloaded, the parts occupy sub 
stantially the position illustrated in Fig. 27. 
When a frame or control device 55 is inserted 

into the guide slots 8 and 83 and moved rear 
wardly on the carriage 95, the lug 202 is engaged 
by the control device in its rearward movement, 
Fig. 27, and the arm 20 is thereby rotated about 
its pivot 98 in a clockwise direction so as to re 
lease the plunger 89 and permit forward move 
ment of the plunger by its actuating spring 9. 
As the plunger 89 moves forwardly, its cam 90 
acts upon the opposed calm 88 of the dog 85 and 
holds the point 87 of the dog against the end 
edge of the control device as the movement of the 
control devices continues rearwardly from the po 
sition shown in Fig.27 into the position shown in 
Fig. 24. When the control device has been shifted 
to the position of Fig. 24, the point 87 of the dog 
25 moves immediately into the notch 84 so as 

to prevent further rearward movement of the 
control device and accurately position the con 
trol device on the carriage 95. The point 87 of 
the dog 85 thereafter holds the control device 55 
in place on the carriage 95 against the constantly 
exerted forwardly directed force applied to the 
control device by the arm 20 and its spring 203. 
After completion of the desired punching op 

erations, the control device 55 may be released 
and discharged from the carriage 95 merely by 
rearward actuation of the plunger 89, and to fa 
cilitate such actuation of the plunger, a finger 
piece 206 is provided on the forward end of the 
plunger, which finger-piece extends somewhat 
beyond the front wall of the housing 53 substan 
tially in the plane of the front wall portion of 
the housing part 52. In the rearward releasing 
movement of the plunger 89, the cam 9) is 
moved rearwardly from the active position of 
Fig. 23 to the inactive position of Fig. 26 with 
the result that the dog of 85 is free to move in a 
counterclockwise direction. Inasmuch as the 
arm 2 of the bellcrank lever 96 exerts a con 
stant forwardly directed force upon the rear edge 
of the control device 55, release of the dog 85 by 
the cam 90 causes the sloping surface of the 
notch 84 to exert a camming action upon the 
dog 85. The control device 55 is thereby re 
leased from the retarding action of the dog 85 
and the spring actuated arm 2) f imparts an un 
loading action to the control device 55 so as to 
move the control device to the exposed or for 
wardly extending relation to the carriage 95. 
as shown in Fig. 27, whereupon the control de 
vice may easily be grasped and withdrawn by the 
operator. This unloading action takes place 
quite rapidly so that the counterclockwise move 
ment of the lever 20 positions the lug 95 there 
on in the forward path of the retarding shoulder 
f97 and as a result, the plunger 89, upon release 
thereof by the operator. moves forwardly for a 
Short distance until its shoulder 97 engages the 
lug 95 so that the plunger f 89 is locked in a 
rearward position as an incident of the unload 
ing of a control device 55 and the carriage mech 
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anism is thereby conditioned for the next loading 
operation. ; - 
The carriage 95 is normally biased in a left 

hand direction, as shown in Fig. 6, by means 
Such as a Spring biased rotative, device 297 which 
has a flexible connecting tape 208 extending 
therefrom and connected to the bar i 65 as by a 
fastening device 299. The biasing action of the 
Spring device 20, upon the carriage 95 is con 
trolled by an escapement mechanism, best shown 
in Figs. 32 and 33, so that during a punching op 
eration the carriage 95 is maintained station 
aly and upon completion of the punching oper 
ation is advanced in an amount equal to the de 
sired columnar spacing of the physical represen 
tations of the various digits of the control data. 
AS previously mentioned herein, the carriage 
may be shifted to the right against the tension 
of the Spring device 207. (Fig. 6) by a manual 
fingerpiece 2fO which is secured to the top face 
of the carriage bar. 62 and the columnar position 
to which the carriage is shifted in a right-hand 
direction is controlled by the tabulating stop 77. 
Visual means is provided to indicate the colum 
nar position to which the carriage may be shift 
ed or the position occupied during any step of 
machine Operation by providing an indicator 
pointer 2ff, preferably at the right-hand end of 
the carriage bar 62, which pointer extends for 
wardly of said bar 62 and overlies an indicating 
Scale 22 mounted on the inclined portion 23 
at the upper end of the lower housing portion 52. 
The carriage 95 is maintained in the set posi 
tion by the escapement mechanism heretofore 
referred to. . . 
The controlled Step-by-step advancing move 

ment of the carriage 95 after the completion of 
a punching operation is attained through opera 
tion of the drive shaft: 38, and such rotation of 
the shaft 38 during Operation of the machine is 
utilized to actuate the escapement mechanism 
that is best illustrated in Figs. 6, 32 and 33. The 
shaft 38 carries a pair of cam elements 214 and 
2 5. The cam element 214 cooperates with a 
pawl 26 pivoted at 27 to the Wing extension 
175 of the standard 82. A second pawl 218 is 
similarly pivoted at 27 and this pawl co-acts 
with the cam element 25. Referring particu 
larly to Fig. 32, it will be noted that the bottom 
edge of the rider bar f65 is provided with a plu 
rality of ratchet teeth 2 f9 formed of the proper 
size and spaced apart distances equal to the col 
lumnar spacing of the potential perforations to 
be performed in the control device 55. The pawl 
26 has a pointed projection 22 at the upper end 
of an offset 222 in said pawl while a can follower 
portion 223 is formed on the free end of the pawl 
26. A spring 224, anchored to the standard 82, 
as at 225, tends to urge the pawl 26 upwardly 
to retain its can follower portion 223 in normal 
surface engagement with the cam 24 So that 
when the cam follower portion 223 is rested. On 
the low dwell surface of the cam 24, the pro 
jection 22 engages one of the teeth of the ratch 
et 29 so as to thereby prevent the carriage from 
moving to the left under tension of the Spring ele 
ment 207 hereinbefore described. 
The other pawl 218, Fig. 33, has a correspond 

ing pointed projection 226 midway of its length 
and this projection 226 normally lies to the front 
of the pointed projection 22 but is out of align 
ment when viewed from front to rear of the 
machine, Fig. 6, a distance equal to substantially 
one-half the spacing of the teeth of the ratchet 

This pointed projection 226 is normally bi 
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ased for engagement with the teeth of the rack 
by means of a spring 227 anchored to it at one 
end and anchored at its other end, as at 228, 
to the standard 82. The free end of said pawl 
28 has a cam follower: 229 normally held in con 
tact with the face of the cam element 215. The 
relationship of the two cams 244 and 2.5 is such 
that when the pointed end 226 of the pawl 2 3 
is normally engaged with the teeth of the ratchet 
2 9, the pointed end 22 of the pawl 26 is held 
out of engagement therewith. Accordingly, it will 
be observed that when the follower portion 229 
of the pawl 225 rests in the depression 23 of 
cam. 25, the follower portion 223 of pawl 2? 6 is 
riding from the brief high dwell 232 of its related 
calm 24. . 

The shaft 138 is so arranged as to make one 
complete revolution each time the punching ap 
paratus is actuated to perform a punching Opera 
tion. Immediately upon completion of the 
punching operation, the carriage 95, carrying the 
control device, is advanced a distance equal to 
the columnar spacing of the perforations to be 
performed therein and this is effected automat 
ically by the cam, pawl and ratchet arrangement 
just described. If it be assumed that a punch 
ing operation has just been effected and that the 
shaft 38 has completed a major part of its 
complete cycle or rotation and has assumed the 
position shown in Fig. 33, the cam follower por 
tion 229 is, upon continued rotation of Said Shaft 
in the direction of the arrow, moved downwardly 
as it passes out of the dwell 23, thus carrying 

riage through the 

O 

5 

2) 

25 

3. 

its pointed end 226 out of engagement with the . 
tooth of the rack 2 9, whereupon the rack 2-9, 35 
and the carriage 95 of which it is a part, moves 
to the left in Figs. 32 and 33. At the time when 
this occurs, the follower 223 on the other pawl 26 
has moved onto the low dwell of its related can 
214 to thereby position its pointed end 22 in the 
path of the tooth succeeding the one just dis 
engaged by the pointed-end 226 of pawl 28. Ac 
cordingly, when the carriage 95 moves to the left, 
the next succeeding tooth is engaged by the 
pointed end 22 to thereby stop further move 
ment of the carriage. The movement of the car 
riage just described is equal to one-half the col 
umnar spacing on the control device. It should 
be understood, of course, that during the period 
of rotation of the shaft just prior to its assum 
ing the position illustrated in Figs. 32 and 33, 
the cam follower .223 was resting upon the low 
dwell of its cam. 2.f4 and that the cam follower 
229 was resting on the high dwell of its can 
2.5. Thus, the carriage 95 was advanced a 
distance equal to one-half the distance be 
tween the columnar position by the reversal 
of the engagement of the pointed ends 22 
and 226 with the ratchet 2 f9. As a consequence 
of such action of the pawls 2-6 and 28, the con 
trol. device 55 is now positioned to be again per 
forated in the next, column of the control area. 
The pawl and ratchet mechanism for advancing 

the carriage to the left in a step-by-step motion 
is utilized primarily when the coded perfora 
tions are being formed in consecutive columns of 
the control area or card 66 of the control de 
vice 55. However, in the forming of index per 
forations in the selecting card 65 such perfora 
tions 232 may be disposed at widely spaced points 
along the selecting area, or card 65. For ex 
ample, as shown in Fig. 2, a perforation 232 has 
been formed at the first columnar position in the 
index or selecting card 65 and that no other per 
forations have been formed in the selecting card 
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until substantially the greater portion of the con- - 
trol device has been advanced through thema 
chine, the next perforation appearing in Fig.2 
being that indicated at 232. To facilitate such 
formation of the index perforations 232, means 
are provided in the present device to enable the 
operator to tabulate the movement of the car 

operation of a single tabulat 
ing element. . . . . - - - - - - 

To accomplish this in the present machine, a 
tabulating key 233 is provided on the keyboard 
56. This tabulating key 233, Fig. 19, is carried 
on the forward end of a lever 234 which extends 
rearwardly from the front of the machine and 
is secured by means such as a 'collar 235 to One 
end of a stud shaft 236. The shaft 236 is jour 
nalled in bosses 237 formed on opposite faces of 
the wall of the standard 82, and on the left side 
of the wall a collar 238 is fixed on the extending 
end of the shaft 236. The collar 238 carries an 
arm 239 which is positioned with relation to the 
key lever 234 so as to extend upwardly asbestin 
dicated in Fig. 37. The free upper end of the arm 
239 is turned substantially at right angles to the 
plane of its lower end and said turned end portion 
carries an adjustable contact screw 24 which may 
be locked in any adjusted position by a lock nut 
242. The forwardly extending end of the con 
tact screw 24 bears against the rear end of a 
movable element 243 of a stop mechanism: 244 
that forms part of the carriage tabulating 
e3S. . . . . . 

In Figs. 28 to 32 inclusive, it will be noted that 
the rider bar 65 has a rectangular block 245 
suitably secured on its front face, and this block 
and the rider bar 65 are, in the present instance, 
provided with two rows of equally spaced holes 
246 which extend from front to rear through 
both of said parts. There are thirteen holes in 
each of the two rows illustrated, and the holes 
in each row are in substantial vertical alignment 
one with the other. The holes 246 in each row 
are spaced apart a distance equal to the colum: 
nar spacing employed on the control device 55. 
and such holes serve to accommodate means for 
cooperating with the stop mechanism 244 so as 
to stop movement of the carriage 95, in a left 
hand direction as viewed in Figs. 28 and 32, and 
hold said carriage in such position that a punch 
ing operation may be performed at a selected co 
lumnar position on the control device. . . . . . 

In attaining this result, a pin 24 is inserted 
in a selected one of the holes 246, and as best 
shown in Figs. 29 and 32, the pin 247 is inserted 
in the ninth hole 246 in the bottom row of holes, 
and its end extends rearwardly beyond the back 
face of the rider bar f65. When in this position, 
the extended end of the pin 24, is in horizontal 
alignment with a plunger member 248 constitut 
ing one of a pair of plungers reciprocably mount 
ed in the stop mechanism 244. The plunger 248 
and its companion plunger. 248, which is ar 
ranged thereabove in Vectical alignment. there 
with, are mounted within a casing 249 Constitut 
ing a part of the slidable element 2A3 arranged 
within the body 25 of the stop mechanism 244. 
The casing 249 extends normally rearwardly to 
the rear of said housing and a cover plate 252 
is firmly secured on its rear end. The plate 252 
is formed with spaced holes through which shaft 
portions 253 formed on each of the plungers. 243 
and 248' extend. Said shaft portions are thread 
ed on their projecting ends to receive lock nuts 
254 so as to limit forward movement of the 
plungers 248 and 248 with respect to the casing 
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249. The plungers 248 and 248 are, however, 
normally held in their forwardmost position rel 
ative to the containing casing 249 by springs 255, 
one of Which is arranged around the shaft por 
tion 253 of each plunger so as to bear against the 
inside face of the end plate 252 and the ends 
of the plungers 248 and 248. The casing 249 
and the plungers 248 and 248' contained therein 
are normally held in a withdrawn position, that 
is, in Such position that the front ends of the 
plungers 248 and 248 are substantially flush 

... with the front face of the body 25f, by means 
... of a spring 256 anchored at one end to the end 
plate 252 and at its other end to a pin. 257 (Fig. 
28) carried on the standard 82. 
The lower plunger 248 is intended to be made 

effective to be engaged by the stop pin 24 when 
...the carriage:is released during a tabulating oper 
ation. Accordingly, when the tabulating, key 
lever 234 is depressed momentarily, the shaft 236 

- upon which it is secured is rotated in a clockwise 
direction, as viewed in Fig. 37, so that the adjust 
able screw 24 carried on the lever 239 is urged 
against the plate 252 to thereby move the casing 
249 and its contained plungers 248 and 248 for 
wardly to dispose the front end portions of said 
plungers in the path of any pins 247 which may 
be extending rearwardly from the rider bar 65. 
Of course, movement. Of the carriage upon op 

eration of the tabulating key, 233 cannot be ef 
fected unless the escapement mechanism of the 
carriage is rendered ineffective, and such release 
is effected by the tabulating key 233. Thus, the 
pawl 213 of the escapement mechanism is pro 
vided, as best shown in Figs. 6 and 33, with an 
auxiliary element 258 in the form of an L-shaped 
lever pivoted also at 27 and detachably secured, 
as by a screw 259 to the lever 2 8 so as to be mov 
able in unison therewith. The element 258 in 
cludes a horizontally extending end portion 26 
which projects into the path of movement of the 
tabulating key lever 234 so as to be engaged by 
said lever when the latter is depressed to thereby 
cause the point 226 of the pawl 28 to be with 
drawn from its engagement with the ratchet teeth 
29; whereupon the carriage is freed so as to be 
moved to the left during a tabulating operation 
independently of the escapement mechanism. 

Inasmuch as there are only one-half as many 
holes. 248 in the rider bar 65 and block 245 as 
there are columnar positions in the control device, 
said holes receive such pins 247 as are required, 
in either the upper or lower rows of holes to in 
sure proper columnar positioning of the control 
device, and the plungers 248 and 248' are ar 
ranged to have different controlling actions such 
as to afford a number of possible tabular positions 
that is equal to the number of columnar positions 
on the control devices 55. Hence, the plungers 
248 and 248 are suitably formed on their for 
ward ends, which are engaged by said stop pins, 
to enable a pin in the lower row to stop move 
ment of the carriage a distance advanced one 
columnar row ahead of the columnar row at 
Which the carriage Would be stopped were a pin 
arranged in the corresponding hole in the upper 
row of holes. 
Thus, as shown in Figs, 30 and 31, the front 

end of the lower plunger 248 is suitably cut 
away to provide a shoulder 262 spaced from the 
corresponding side face of the upper plunger a 
distance equal to one columnar spacing. The 
uppermost plunger 243' which is arranged for. 
engagement by Such pins as may be inserted in 
the upper row of holes. 246 is similarly cut away 
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on its front end, but in this instance the cut 
away portion is on the opposite side to that 
from which the lower pin Was cut, said cut-away 
portion being indicated at 263. The upper 
plunger 248 is effective to stop movement of the 
carriage when a stop pin 247 in the upper row 
of holes (Fig. 32) contacts its side face, which 
face is, as Suggested hereinabove, spaced in ad 
Wance of the shoulder 262 a distance equal to 
the desired columnar spacing of the perfora 
tions. While it is contemplated that the tabu 
lating means will be employed principally when 
index perforations 232 are being formed, such 
tabulating means may, of course, be utilized to 
position the carriage when coded perforations 69 
are being formed in the control area, or card 
66. Thus, in the present disclosure, the stoppin 
24' is shown as being located in a position for 
effecting tabular spacing of the carriage to the 
desired position for the formation of the coded 
perforations 69, Fig. 2, in the control area, 66 
of the control device 55 after, formation of the 
last index hole 232’. 
The tabulating pins 247 preferably are formed 

with heads: 264 which abut against the front 
face of the rider bar block 245 to limit the in 
sertion of said pins, and their inadvertent re 
moval is prevented by means such as a cover 
plate 265, Figs. 28 and 29, arranged over said 
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block 245 and pivoted at 266 for movement about 
Said pivot vertically so as to expose all of the 
holes 246 when in open position and completely 
cover the front of the block, 245 when in closed 
position. A notch . 26 provided on its lower 
edge adjacent its free end is engaged over a lock 
pin 268 to retain it in place. . . It should be ap 
parent at this time that any number of pins 
24 may be arranged-selectively in the holes 246 
So that the carriage 95 may be tabulated to in 
any desired columnar position or positions with 
relation to the punching mechanism. 

Coded punch selection 
For the purpose of selectively determining the 

particular punches P which are to be operated 
during each cycle of the punching mechanism, 
the key board 56 includes a plurality of control 
keys 269 and index. or selecting keys 27, the 
actuation of Which controls the positioning of 
the related selector bars . As best shown in 
Fig. 19, there are nine keys 269 pertaining to 
the several significant digits from '1' to '9' in 
clusive, a key 272 pertaining to 'zero' and a pair 
of keys 27 . . The keys 27 pertain to the con 
trol of the punches P. utilized to perform perfo 
rations in the index, or selecting card 65 and 
the keys 269 are utilized to control actuation 
of the punches. P. for performing the perfora 
tions in the control card, 66. The “Zero' key 
22 has its primary use in the present device 
in effecting an idling stroke in the punching 
means So aS. to space the carriage 95 one space 
to the left when the representation of “Zero' is 
required or in the event of inaccurate initial 
setting or tabulating of the carriage. 
The numbered keys 269 are carried on the 

forward ends of key supporting levers 273 and 
said levers extend rearwardly in a generally 
horizontal direction and are pivotally supported 
upon a common mounting shaft, 274 in the de 
sired Spaced relation to each other. The shaft 
24 is rested in a longitudinal channel 275 
formed on the top surface of a supporting brack 
et 276 which is secured to a mounting plate 277, 
as by bolts 278, firmly supported at its ends on 
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bosses 279 formed on and extending upwardly 
from the machine base 83. Headed screWS 28 
retain the shaft 274 in the channel 275. It 
should be noted at this time that the levers 
273, carrying the odd numbered keys, that is, ". 
the keys numbered 1, 3, 5,7 and 9, extend rear 
wardly a greater distance beyond their pivotal 
smounting at 274 than the levers 273 supporting 
the even numbered keyes. 2, 4, 6 and 8. A rela 
-tively; wide bail 282, having downwardly turned 
end walls 283, extends across and is Spaced from 
the tops of the rear portions of all of the key 
levers 273, and its end walls 283 are pivotally 
mounted upon the sends of the shaft:274. The 
end wall 283 of the bail lying adjacent to the 
lever, 273 bearing the number '9' key is 
elongated to extend forwardly for a consider 
table distance, as best illustrated at 280 in 
Figs. 19 and 21, for a purpose to be described 
presently. This bail 282 has its rearmost edge 
turned downwardly, as at 284, and said 'edge 
normally rests upon the top edges of the rear 
wardly extending ends of the elongated leVers 
273 containing the odd number keys. Gne or 
more springs 285, Fig. 21, are attached to the 
rear edge of the bail 282, as at 286, and to an 
eyelet 287 mounted in the base 83 to normally 
urge said bail downwardly about its pivot 274 so 
as to normally retain the odd-numbered keyle 
wers 273 biased in their normal substantially 
horizontal position. Tt should be apparent at 
-this time that upon depression manually of any 
of the odd-numbered keys so as to cause their 
key levers 273 to swing downwardly about their 
pivot 274, the rearwardly extending ends there 
on are carried upwardly against the bail 282 
to cause said bail to be tilted in a counterclock 
wise direction, as best illustrated in Figs. 21 to 
23, for a purpose to be explained hereinafter. 
Springs 288, Fig. 21, are connected to the rear 
ends of the short key levers 273 carrying the 
even numbers, and to the plate 27 to normally 
retain said levers in their horizontally disposed 
elevated position. The index keys 27 are 
mounted on the forward ends of levers 289 also 
pivoted on the shaft 274, and these levers are of 
a length equal to the length of the even num 
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'one anothersso asto block depression of any of the 
remaining key levers. - - - . . 

When anyone of the:keys.269, numbered 1 to 9, 
or the index keys 27 f is depressed, it must serve. 
to cause actuation of the punching means in 
accordance with the code in Fig. 4. and to accom 
plish this purpose, means is provided for causing 

O 

appropriate actuation of the proper selector:bars 
iii. To this enda plurality of transmitting levers. 
297, Figs. 19 and 22, are mounted on the shaft 214 
for actuation by certain of the key supporting 
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levers 273. For the purpose of differentiating 
correlated punches, selector bars" if and trans 
mitting levers 297 which are operable as a unit 
during a punching operation, said elements will. 
be further identified by adding differentiating 
letters a, b, c, d and e to the reference numerals 
designating these various parts. Thus, the for 
wardmost male element of the five punches P 
which are to be rendered effective in performing 
perforations corresponding to the selected code of 
Fig. 4, will be designated 86a (Fig. 16) and the 
fifth male element utilized in performing said. 
coded perforations will be designated 86e and the 
intermediate punches will be designated 
ilar letters in appropriate order. . . . . . 
Upon referring again to Fig. 19 it will be seen 

that the transmitting lever 297a is mounted on 

with sim 

the shaft 274 and projects forwardly therefrom 
between the levers 213 of the “1” key and the "2" 
key; the transmitting lever 297 b is mounted on 
said shaft between the '3' key and the “4” key 
in the same manner; the transmitting lever 29Tc 
is mounted between the “5” key and the “6” key; 
the transmitting lever 297 d is mounted between 
the “7” key and the '8' key. The '9' key, which 
'is operated to effect actuation of a selector oar 

for control operation of the 5th male element 
86e of the punches P, cooperates with the for 
ward extension 280 on the bail 282, hence no 
transmitting element is associated therewith. 

45 

bered key levers 273 so as not to engage the bail 
282 when depressed. These levers also are held 
in a normal substantially horizontal elevated 
position by springs 288 (Fig. 20) also connected 
to the plate 277. - - 

It will be evident that the key levers 273, and 
289, together with the lever carrying the "zero” 
key, are selectively depressible to effect such ma 
chine operation as is initiated thereby. The pres 
ent machine embodies means-effective upon de 
pression of any one of said key levers, to block 
the remaining key levers so as to prevent their 
being actuated. Such means, is best illustrated in 
Figs. 7 and 8 and it includes a plate 29, secured 
along the inside face of the front wall of the 
housing portion.52, as by rivets 292, having slotted 
recesses 293 through which the key-levers 23 and 
289 extend and in which said levers operate. A 
-dog 294 is pivoted on said plate:at its upper end, as 
-at 295, between each slot 293 and each dog has 
opposed slightly inclined shoulders 296 at their 
abutted lower ends which partially underlie a key 
lever when the latter is in its normal elevated 
position. Thus, when a key lever is depressed, the 
shoulders beneath said key lever are displaced to 
rock the related dogs in opposite directions and 
thereby force such remaining.dogs tightly against 
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The several transmitting levers 297 extend but a 
short distance rearwardly of the shaft 274 and 
are provided with springs 298 also connected to 
the plate 277, Fig. 22, which springs act upon the 
transmitting levers to bias their forward ends 
upwardly in a manner similar to the operation of ". 
springs 288. . . . 
As will hereinafter be described in detail, the 

transmitting levers. 297 and the bail extension 280 
are operable to actuate related selector bars. 
from their inactive position to an active position 
and provision is made for actuation of the trans 
mitting levers 297 by the related key levers 273 
in accordance with the code shown in Fig. 4. Ac 
cordingly, the forward end of each transmitting 
lever 297 is provided with a pair of lugs 30 and 
302, extending in opposite directions laterally 
therefrom, one of which underlies the related odd 
number key lever 213 and the other of which 
underlies the related even number key lever 
213. Thus, the transmitting lever 297 a has pro 
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70 

jecting lugs 30 and 302, as best shown in Figs. 6 
and 19, which underlie the lever 273 of the “1” 
key on the left-hand side and the lever 273 of the 
''2' key on the right-hand side. Similarly, the 
transmitting lever 297b has lugs 30 and 302 un 
derlying the supporting levers. 273 of the '3' key 
and the '4' key, Fig.22; the transmitting lever 
297c has lugs 30 and 302 underlying the leyers 
273 of the '7' key and of the '8' key. The lever 

75 

273 of the '9' key has a horizontally extending 
lug 303 extending therebeneath, which lug is 
formed on the forward end of the bail extension 
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280, Fig. 21. With this construction, the depres 
sion of an even numbered key merely causes ac 
tuation of its directly associated transmitting 
lever 297 through the medium of the related lug 
302 which underlies the Supporting lever of the 
depressed key. Further, depression of a key rep 
resenting an odd number 1, 3, 5 or 7 produces a 
similar actuation of the associated transmitting 
lever 297 through the related lug 30, and addi 
tionally functions through the action of its rear 
Wardly extended rear end upon the bail 282 to 
cause said bail to tilt upWardly about its pivot 24 
in the manner described hereinabove So as to 
cause its forward end of its extension 280 to be 
depressed. Similarly, depression of the lever 273 
carrying the '9' key Will act on Said bail to lower 
its extension 280. Thus, the actuation of the 
various transmitting levers 297 by the related 
number keys. 28 and actuation of the '9' key 
lever is effected in accordance with the five-unit 
number code of Fig. 4. 
The two “S' keys 27, best shown in Figs. 19 

and 20 are provided each to effect actuation of 
the related one of Selector bars for affording 
actuation of related male elements 86s of the 
punching mechanism P to effect formation of the 
holes in the index or Selecting card 65. These two 
'S' keys 27 are, as previously mentioned, each 
mounted upon a related lever 289, both pivoted at 
276, which levers are of a length corresponding to 
the lengths of the even numbered key levers 273 
So that their actuation does not impart movement 
to the bail 282. 
a lateral lug. 304 and 305 extending from their 
bottom edge in Substantial transverse alignment 
With the lugs 3 ? and 302 on the transmitting 
leverS 23. 
Operating movements are transmitted from the 

transmitting evers 298, the bail 282 and the 'S' 
key levers 289 to appropriate selector bars 
by means, including a plurality of Bowden cables 
366. Thus, as best shown in Figs. 6 and 19 to 22, 
the right-hand lug 302 of each transmitting lever 
29 and the lugs 304 and 305 on the 'S' levers, 
as well as the lug 303 on the bail extension 280 
each overlie one of a plurality of vertically slid 
able plungers 30, FigS. 6 and 20, mounted in Suit 
able bores in an enlargement 308 formed on and 
extending upwardly from the front edge of the 
base 83. . Each of the plungers 307 is operatively 
connected to a wire 309 of its Bowden cable 306. 
Each Bowden wire 309 extends through its enclos 
ing sheath to a point of operative connection with 
the appropriate selector bar if . In order to dis 
tinguish the several Bowden cables and indicate 
the male element 86 of the punches P with which 
it is associated, these cables are also designated 
by the use of the added characters a to e and S 
ands' in association with the reference numbers 
36. Thus, the seven Bowden cables that are re 
quired in this instance are lead downwardly from 
their connection in their enlargement 308 across 
the underside of the base 83 and then upwardly 
preferably at the rear corner thereof, as best 
shown in Fig. 5, and their sheaths thereof are 
secured by screws 3 in the cross-bar 22 of the 
cradle 3. The ends of the sheaths extend into 
bores in the cross-bar 2i and each bore has a 
plunger 312 therein which is secured to the end 
of the Wire 309 in the related Bowden cable 306 
and is movable thereWith When said Wire is actu 
ated by movement of the related plunger 307. 
The plungers 3 2 are, as best shown in Fig. 16. 
arranged to bear against the end of the related 
selector bar if so that when these plungers are 

These 'S' levers 289 each carry. 
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13 
moved inwardly upon actuation of the related 
key or keys, the related selector bar is shifted 
from the ineffective position shown in Fig. ll into 
the effective blocking position shown in Fig. l3. 
Accordingly, depression of, for example, the "3' 
key of the keyboard Will, as indicated in FigS. 
22 and 23, cause the bail 282 to tilt, thus de 
pressing the plungers 307 b and 30e, Fig. 21, to 
move the selector bars to and e, Fig. 16, into 
blocking position over the related male elements 
86b and 86e. Similarly, depression of an 'S' key 
will move the related selector bar it is into block 
ing position over the related malie element 86s. 
It should be noted at this time that the cradle 
3 contains a considerable number of male ele 

ments 85 and Selector bars if i and that only Such 
number of Selector bars as are required to effect 
the necessary perforations to perform the code 
of Fig. 4 and the index perforations, are opera 
tively associated with Bowden cables 306. Those 
not so a SSociated remain idle during all phases 
of machine operation and could, if desired, pe 
entirely omitted. 
The zero, key 272, which is best iliustrated in 

Fig. 19, is carried upon the end of a lever 33 
which also is pivoted upon the rod 274. Depres 
sion of this key does not actuate any of the Selec 
tor bai's ill inasmuch as a Zero is represented 
in the code of Fig. 4 by the absence of a perfora 
tion. This key, however, is utilized, as previously 
described, to effect movement of the carriage 
without the production of a perforation in the 
particular column momentarily located beneath. 
the punches P. Such movement of the carriage 
as is effected upon actuation of the Zero key is 
accomplished by actuation of the eScapement 
mechanism previously described. Since the es 
capement mechanism is actuated only during a 
cycle of machine operation, the Zero key is neceS 
sarily operatively effective in the same manner 
as the other control keys to institute Such opera 
tion. Accordingly, a croSSplate 34, FigS. 7 and 
19 to 22, extends laterally beneath each of the 
control key levers and is suitably Supported on 
the forwardly extending end of a pair of arms 
3 is pivoted at 36 to the bracket 276 so that Said 
plate 3 4 is moved downwardly about its pivot 
36 each time. a control key is depressed. On 
one of its ends the plate 34 carries a transversely 
projecting arm 34 a carrying a Switch element 
37, Fig. 19, normally held in a SWitch open posi 
tion while elevated but which, when lowered, 
closes an electrical circuit, Fig. 34, through a 
switch 3 8 to energize a Solenoid 39, FigS. 9 and 
35, Which controls and initiates operation of the 
machine. Such control is effected through clutch 
mechanism to be described hereinafter, whereby 
the driven shaft 38 is connected to a source of 
power so as to be rotated through. One revolution 
for each cycle of machine operation. The Sole 
noid 3 9 is carried within a suitable U-frame 32 
boited or otherwise secured as by a screw 322 to 
a bracket. 323 firmly mounted upon the standard 
82. The circuit between the Switch 38 and Sole 
noid 3:3 includes a Safety-switch generally indi 
cated at 324, the operation and purpose of which 
will be described presently. However, during nor 
mal manipulation of the machine, the solenoid 
Will be energized each time any of the control 
keys are depressed and When energized, it effects 
operation of the clutch mechanism to cause one 
cycle of machine operation. 

5 

The drive mechanism. 
As hereinabove noted, the drive shaft 38 is 



4. 
driven by power means from any suitable-source, . 
preferably through a belt. (not shown) operating 
upon a pulley 325. The clutch mechanism, best. 
shown in Figs. 37 to 40, is a one-revolution clutch 
and is carried on the shaft 38. When this clutch 
is actuated upon energizing the solenoid 39, Fig. 
9, the pulley 325, which normally idles on the 
shaft 38, is positively connected to said shaft so 
as to thereby cause the shaft to be rotated....The 
clutch may be of any preferred construction, but 
in the present instance it includes the pulley 325 
which is secured upon a collar 326 mounted for 
free rotation upon the shaft. 38 and preferably 
includes... anti-friction bearings 327. A control. 
member or sleeve 328 is telescoped over the pro 
jecting end of the collar 326 so as to have free 
rotation relative thereto, and said sleeve. extends 
rearwardly a considerable distance, as best shown 
in Fig. 37. A pin 329. extending radially through 
a cana slot 33 in the sleeve. 328, Fig. 40, serves 
to operatively connect the sleeve 328 with a driven 
clutch element 332 so that by relative rotation 
of the sleeve 328 and the driven clutch element 
332, the clutch element may be moved end Wise 
along the shaft 38 through clutch engaging and 
disengaging movements. The clutch element. 332 
is arranged entirely within the projecting end of 
the sleeve 328 and is mounted Snugly upon the 
shaft. 38. One face of the clutch element 332 
is provided with teeth 333 arranged for clutching 
engagement with teeth. 334 provided on the op 
posed end of the pulley collar 326, so that when 
said toothed faces are brought endwise into en 
gagement one with the other, in a manner to be. 
described hereinafter, the collar 326 will act as 
the driving element of the clutch and Willimpart 
rotation to the clutch element 332. In order that 
the clutch element 332 may be shifted longitudi 
nally along the shaft 38, the clutch element. 332 
is suitably recessed on its other face, as at 335, 
to receive one or more lugs or keys 336 formed 
on an opposed end face of a hub 337 Secured, 
as by a set screw 338, to the shaft 38. Thus, 
rotation of the driven clutch element 332 during 
meshing engagement of its teeth With the aSSO-. 
ciated teeth on the pulley collar 326, Will impart 
rotation to the hub. 337 and which rotation is 
transmitted directly to the shaft f38. . . . . . 
As previously noted, engagement, or control of 

the clutch is effected through operation of the 
solenoid 39. To accomplish this, suitable clutch 
control mechanism, best shown in FigS. 9 and 35 
to 40, is provided. Such mechanism includes a 
lever 339 pivotally secured at its upper end by a 
pin 34 to the lower end of the solenoid armature. 
362, and adjacent to its lower end the lever 339 
has an extension 343 in the form of a plate riv 
eted or otherwise Secured thereto in Such manner 
as to provide a shoulder 344, Fig. 38, adjacent its 
lower end. The extension plate 343 is disposed 
in a plane to align with the upper face of the 
control sleeve 328 of the clutch, and is biased 
so as to normally bear firmly against the adjacent 
side surface of the sleeve 328 by means such as 
a weight 345, Fig. 35, carried on the end of an 
arm 346 extending laterally from the pivoted 
upper-end of the arm 339. - - - - 
The clutch control mechanism also includes.a. 

pivoted stop lever 347 having one of its ends con 
nected, as best shown in Figs. 5 and 7, to a spacer 
collar 348 freely mounted upon a rearwardly ex 
tended stud 349 secured, as by a nut 35A, to a web 
of the standard 82. In the present instance, the 
lever 347 is attached to the-collar 348, as by a bolt 
352, having a washer 353 arranged above a spring 
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354 which normally bears against the top face. 
of the ever 347 to hold it'substantially rigid while 
permitting it to move relative to the collar 348 
during machine operation. The free end of the 
lever 347 rests upon the upper face of the icon 
trol sleeve. 328 and extends beyond-the topaxial 
plane of said sleeve.so as to normally overlie and 
rest upon the shoulder 344, as shown in Fig. 38. 
When the stop lever 345 is in this normal posi-. 
tion a slot 356 formed therein is so located as to 
be engageable by a radially projecting pin 355 
fixed on the controlsleeve 328. Suchiengagement. 
takes place in the course of the rotation of the 
sleeve 328 with the driven element. 332 of the 
clutch in the direction indicated in Fig. 38, and 
when this occurs, the control sleeve .328 is held . 
against rotation while rotative movement of the 
driven member 332 of the clutch continues. In 
the course of such rotative movement the pin 329. 
on the driven clutch member 332 moves along the 
angular portion of the can slot. 33, thereby to . 
impart endwise movement to the driven member 
332 to the left in Figs.37 and '40, thereby to sepa 
rate the teeth 333 from the teeth:334. The clutch. 
is thus disengaged by the action of the stop lever 
34 and the control sleeve 328. 
When the clutch is to be engaged, the arm 339 

is drawn upwardly by emergization of the solenoid 
39, and the lever 34 is carried upwardly about 
its resilient mounting from the position indicated 
in Fig. 38 into an elevated position illustrated in 
Fig. 39. When this occurs, a pin 355 becomes dis 
engaged from a slotted opening 356 in the lever. 
347, whereupon the sleeve 328 is permitted to ro 
tate in a clockwise direction in response to ten 
sion applied thereto in a manner to be more fully 
described presently. Such clockwise rotation of 
the sleeve 328 causes the cam slot 33 therein, 
Fig. 40, to-act upon the can pin 329 carried on 
the driven element 332 so as to thereby cause said 
element to move forwardly or to the right in Fig. 
37 to effect-engagement of its teeth 333 with the 
teeth 334 on the pulley collar 326. This engage 
ment thus affords a positive driving connection 
between the driven pulley 325 and the shaft 38. 
As the sleeve 328 continues in its clockwise 

movement, Figs. 38, and 39, the pin 355 carried 
thereby is moved toward and into engagement 
with the plate 343, thus causing said plate to be 
moved outwardly, as indicated in dotted lines in 
Fig. 39, thereby carrying the shoulder 344 out from 
beneath the end of the lever 347; whereupon, the 
spring 354 causes said lever to drop downwardly 
into its hermal position of rest against the top 
peripheral surface of the sleeve 328, thereby to 
condition the stop lever 347 for disengaging the 
clutch at the end of its one-revolution cycle as 
hereinbefore described. As soon as the solenoid 
39 is de-energized, the arm 339 is lowered and 
when the shoulder 344 reaches the level of the 
lower face of the lever 347, the weight 345 acts 
to pivot the arm 339 so that the shoulder 344. 
passes into position beneath the end of the stop 
lever 347. The mechanism is thus conditioned 
for instituting the next machine operation when 
this is desired. . . . . . . 

It is essential for accurate machine operation 
that the shaft f38 stop at precisely the same po 
sition at the completion of each operating cycle 
so that the parts of the machine are positioned 
for the institution of another cycle of operation. 
Accordingly, the hub 33:on-shaft 38, has a sub 
stantially circular fiange 351 secured thereon, as 
by welding, which flange is: provided with a shoul 

75 der. 358 on its periphery. The stud 349, Fig. 9, 
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has a rocker arm 359 mounted on its outer end, 
and this arm has a roller 36 on its free end 
which is biased against the periphery of the 
flange 357 by means of a spring 362 acting on the 
lever 359. It will be observed that the shoulder 
358 faces in what may be termed a reverse direc 
tion, and the location of the shoulder on the 
flange 357 is such that the roller 36 will be en 
gaged with the shoulder. 358 when the shaft 38 
is in the desired rest position. In attaining the 
accurate location of the shaft 138 in such a rest 
position, a spring 362A functions to urge the 
flange 357 and the shaft 38 in a reverse direc 
tion so as to urge the shoulder 358 into contact 
with the roller 36 . The spring 362A is connected 
at one end to a pin 363 on the flange 35 and at 
its other end to a radial pin 364 secured on the 
face of the control sleeve 328. It is this Spring 
362 which maintains the clutch sleeve biased in 
a forward direction, or clockwise as viewed in 
Fig. 38, thereby to cause the cam pin 329 to effec 
tively co-act with the cam slot 33 in the clutch 
sleeve when said sleeve is released by actuation 
of the Solenoid as previously described. Thus, 
when rotation of the control sleeve 328 is stopped 
by the stop lever 34, the continued rotative 
movement of the clutch mechanism pending con 
plete disengagement of the clutch, causes the 
spring 362A to be additionally tensioned. The lo 
cation of the cam slot 33 is such that the clutch 
becomes fully disengaged at Substantially the 
time when the shoulder 358 passes beneath the 
roller 36f, and after the roller has dropped into 
the shoulder the tensioned Spring 362A is opera 
tive to decelerate and stop shaft 38, and in this 
action the shoulder 358 may be moved into a 
slightly spaced relation with respect to the roller 
36. When and if such movement occurs, the 
tension of the spring 362A becomes immediately 
effective to return the shoulder 358 into engage 
ment with the roller 361, thereby to locate the 
shaft 38 accurately in the desired rest position. 

Safety mechanism. 
When the punching apparatus is operated upon 

depression of any of the control keys 269, 27 and 
272 in the manner described hereinabove, the ma 
chine is intended to operate through but One 
cycle of operation. In Some instances of opera 
tion an inexperienced operator may inadvertently 
hold One of Said control keys depressed for a 
period of time exceeding time required to com 
plete the cycle of operation, with the result that, 
under ordinary conditions, the control switch 38 
Will be held in circuit closed position and the 
machine Operation would tend automatically to 
repeat itself, thus causing repeated operation of 
the punches P and the formation of an incorrect 
control device 55. Accordingly, means are pro 
vided in accordance with the present invention 
to actuate the Safety Switch 324 so as to open the 
control circuit and thereby prevent such inad 
vertent continuous operation of the apparatus 
even though a control key be retained in its de 
pressed machine actuating position for a time 
exceeding the time required for such machine 
operation. To this end, a lever 365, Figs. 19 and 
20, is provided as an extension of one of the arms 
35 supporting the plate 34. It will be noted 
that the lever 365 extends rearwardly of the key 
board mechanism and is pivotally connected at 
367 at its rearmost end to the lower end of a 
Substantially vertically disposed link. 366. The 
link 366 has an elongated slot 368 formed therein 
So as to terminate at 369 near the upper end of 
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the link, and an end of a latch element 37 ex 
tends through the slot 367 as shown in Figs. 9. 
35 and 36. As shown in these figures, it will be 
seen that the latch element 37 consists prefer 
ably of a strip of metal pivoted at 372 intermedi 
ate its ends as a lever on the standard 82 and 
having a block 373 of hardened steel adjustably 
secured on its forwardly extending end as by the 
Screw and slot connection 374. A spring 375 is 
connected at One of its ends to the upper end of 
the link 366 and at its other end to the adjacent 
end portion of the latch element 37 so as to nor 
mally bias the two members towards one another 
to thereby retain the latch element 37 in an 
uppermost pivoted position and to hold the link 
366 against a bearing surface 376 secured to and 
forming a part of the latch element 37. The 
block 373 is provided on its forward edge with a 
shoulder 377 intended to cooperate, under cer 
tain conditions of machine operation, with an 
edge 378 formed on the lower end of a rock arm 
379 firmly mounted at its upper end on the shaft 
43. The arm 39 is operated through a rock 

ing movement during each machine operation 
to rock from its inactive position shown in Figs. 
9 and 35 into an active position substantially as 
illustrated in Fig. 36. When the rock arm 379 
reaches the position illustrated in Fig. 36, said 
arm contacts an element 38 carried on the end 
of one of the blades 382 of the safety switch 324, 
to thereby move said switch blade 382 away from 
its contacting or Switch-closing engagement with 
the other switch plate 383 to thereby open the 
circuit to the solenoid 39. Such opening of the 
SWitch 324 takes place in each machine cycle 
after the solenoid .319 has accomplished its 
clutch operating function, and When the solenoid 
is thus de-energized, the arm 339 and the shoul 
der 344 return to their normal positions of Fig. 
38. 

If the control key which had been depressed 
to impart an Operating cycle to the machine has 
been released in the proper manner, the circuit 
to the solenoid 39 is, of course, broken through 
opening of the control switch 38, and under such 
circumstances, the momentary opening of the 
safety switch 324 is ineffective. However, should 
a control key be held in its depressed position 
to thereby retain the control switch 38 closed, 
the circuit to the solenoid 323 will be broken upon 
opening of the safety switch 324 in the manner 
described hereinabove. When said safety switch 
324 is thus opened through rocking of the arm 
379 into the position shown in Fig. 36, and While 
a key is held depressed, the latch element 37, 
Which is biased in a clockwise direction through 
action of the Spring 375 rocks clockwise so as to 
dispose the latching shoulder 377 into the path 
of the edge 378 of the rocker arm. 379. Should 
the key be released as in proper machine opera 
tion, the link 366 is again lowered through action 
of a spring 384, and the upper end 369 of the 
slot contacts the latch element 37 to thereby 
rock it in a counterclockwise direction to carry 
the latching shoulder 377 thereof out of the 
path of the rocker arm. 379, whereupon said arm 
may return to its inactive position, thus permit 
ting the safety switch to again close. However, 
should a control key be held depressed during 
the entire cycle of machine operation, the latch 
element 37 remains in its adjusted position so 
that its latching shoulder 377 effectively blocks 
the return movement of the rocker arm 379. Thus 
the safety switch 324 is held open so as to thereby 
prevent repeated machine operation. As soon as 
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such depressed key is permitted to return to its 
normal elevated position, the latch element 37 
is carried out of its blocking position, and the 
safety, switch is then permitted to close so as to 
again condition the machine for normal oper 
ation. . . . . . . . . . . 

Operation. 

In the use of the machine as hereinabove de 
scribed, the operator is provided with a plurality 
of control devices 55, which have previously been 
partially prepared in accordance with a list 
which also embodies the control data and the in 
dex or selecting data, which is to be formed upon 
each of the control devices through the use of 
the present machine. When the control devices 
are received by the operator of the present ma 
chine, the printing plate 58 has been embossed 
and mounted on the frame 57, as illustrated in 
Fig. 2, and the cards 65 and 66 have also been 
mounted upon the frame 57 in their proper rela 
tive positions. These partially formed control 
devices are received by the operator in drawers or 
stacks wherein the several control devices are 
arranged in an order which corresponds to the 
order of the corresponding names upon the list 
from which they were prepared so that the oper 
ator of the present machine may then take the 
first one of the partially formed control devices 
from the drawer or stack, and after placing it in 
the punch carriage 95, proceed with the format 
tion of the punched representations of the index 
or selecting data and control data which are 
found in the list opposite the corresponding name. 
When such a list and the corresponding group 

of control devices are received, the operator must 
first set the carriage resetting stop 77 and for 
this purpose the list is examined to determine 
what setting of the stop 77 will conform to the 
greatest proportion of control numbers found on 
the list. If, for example, it is found that the in 
dex or selecting number or numbers embraced in 
the list is such as to require the carriage in which 
the control. device is mounted to be shifted en 
tirely to the right, as in Fig. 6, then the resetting 
stop 77 is located on the bar 68 at the furthest 
right-hand pair of notches. 16. therein. The se 
lective tabulating mechanism, as illustrated in 
Figs. 28 to 32 inclusive, also is set or adjusted to 
regulate any tabulating: spacing. required by the 
control data or groups: of control data appearing 
on the list and to be formed in the control. de 
vice. When the carriage has been tabulated the 
pointer 2 will indicate the exact location of the 
control device carried on said carriage through 
its cooperative relationship with the scale. 242 
which bears, numbers complemental to the col 
unnar spacing employed on the index. and con 
trol areas of the control. devices. In the everat it 
is necessary to space the carriage one or more 
Spaces to the left after it has been initially posi 
ioned, as shown in Fig. 6, the operator depresses 
the tabulating key. 233, and the carriage will move 
to the left such. distance as is determined by the 
setting of a pin 247 in the tabulating mechanism 
of Eigs. 28 and 32. 
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ings illustrate the positions assumed by various 
parts of the control and punching mechanism re 
quired to perform the necessary punching opera 
tions during operation of the machine. . . . . . 
Assuming that the carriage 95. has been set at 

the extreme right-hand position shown in Fig. 6, 
the control device carried thereon is located with 
the first potential column aligned with the 
punches P so that manual depression of a selected 
“S' key 27, operates through a related Bowden 
cable 386s to set the related selector bar fifs to 
condition one of the male elements 86s. (Fig.15) 
for punching when the machine operates through 
its cycle of punching operation. In this instance 
the rear one of the selector keys 27 is pressed so 
that the machine will operate to perform the per 
foration 232, Fig. 2, in the top row of potential 
perforations in the index or selecting card: 65. 
Actuation of the rear 'S' key 27, causes the plate 
3f4, Fig. 19, to be moved downwardly to thereby 
close the control switch 38 and complete the cir 
cuit to the solenoid 39, thereby initiate a cycle 
of machine operation. Upon completion of the 
cycle of operation the operator then depresses the 
tabulator key 233, thus disengaging the escapes 
ment mechanism so that the carriage: may move 
to the left in Fig.6 until the previously set stop 

: pin 247, Fig. 32, strikes against the related stop 
3) 

33 

4) 

plunger 248 which, as herein shown, holds the 
carriage in Such a position as to locate the col 
umnar row of potential perforations such as-that 
containing the perforation numbered “45' on the 
index or selecting card 65 in punching position; 
whereupon, the other or forward 'S' key, 27 f is 
depressed so as to effect selection and actuation 
of the other punch 86s to form the desired per 
foration. 232, Fig. 2, in the second row in the 
index card in the number 45 position. 
After formation of the perforation 232’ in the 

number “45” position in the index card 65, the 
operator, may again, as in the present illustration, 
actuate the tabulator key 233 to again disen 
gage the escapement mechanism so as to enable 
the carriage to move further to the left until 
such time as the second stop pin 24.7’ located in 
the upper row of holes in the rider bar, 165 moves 
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in Fig. 2, the index card 65 on the control de 
vice. 55. has been illustrated as bearing punched 
representations of the index or selecting: numer 
als 1 and 45, and the control card, 66. has been 
illustrated, as bearing, punched; representations: of 
the control; number 45269. In describing; the op 
eration of the machine, the index or selecting 
numbers, and the control-number above noted will be employed as:by way of example-and-the-draw 
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against the related stop plunger 248. Thus, 
the carriage 95 is properly positioned for the 
punching pertaining to the "ten-thousands' 
order of the number 45269 to be represented on 
he control card 66. The operator then de 
presses the “4” key 269 which operates through 
the transmitting member 297b to impart move 
ment to the related Bowden cable 306b for set 
ting the related selector bar if b to block and 
condition the male punch element 86b for oper 
ation to form the perforation in the ten-thous 
sands column of the control card-in accord 
ance with the code indicated in Fig. 4. Actua 
tion of the “4” key also causes the plate 314 to 
be urged downwardly, thereby closing the con 
trol switch 318 for operating the punching mas 
chine-through one operating cycle. During this 
cycle of operation, the escapement mechanism, 
which also operates during operation in response 
to depression of an “S” key, is actuated after 
the completion of the actual punching opera 
tion to permit the carriage to move to the left 
in Fig. 6 a distance equal to the columnar spac 
ing. on the control device 55. Thus, the said con 
trol device is positioned with its “thousands' 
column located beneath the punches.P. - - 
The machine is now. conditioned to form: the 

perforation representative of the numeral '5? 
in the “thousands' column; Accordingly, the 
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operator will depress the '5' key 269 which 
operates through the transmission element 297c 
to actuate the associated Bowden cable 396c; 
whereupon, the related selector bar ?c, Fig. 16, 
is positioned to cause actuation of the related 
male punch element 86c when the machine oper 
ates through another cycle. Depression of the 
“5” key 269 also rocks the bail 282 so as to there 
by depress the forward end of its arm 280, Fig. 
21, and actuate the related Bowden cable 306e 0 
to render the male punch element 86e operative 
in unison with male element 86c and in accord 
ance with the code of Fig. 4. During this oper 
ation, the control switch 38 is again closed so 
as to effect the operation of the machine and 
actuation of the escapement mechanism, as de 
scribed hereinabove, whereupon the control de 
vice is advanced a distance equal to one column 
spacing to the left in Fig. 6 to position the "hun 
dreds' column beneath the punches P. Succes 
sive operation of the “2,' '6' and '9' keys 269 
causes successive operation of the related Bowden 
cables 306 c-d-e and selector bars c-d-e 
to render the selected punches effective to form 
perforations in the control card 66 in their cor 
rect columnar position in accordance with the 
code of Fig. 4. 
Should the numeral '0' be included in the se 

lected number to be represented on the con 
trol card 66, or should it be desired to effect col 
lumnar spacing of the carriage to the left for any 
reason whatsoever, the '0' key 272 is depressed. 
This key does not condition any punches for 
formation of a perforation, since the absence of 
a perforation denotes "zero". However, depres 
sion of the '0' key closes the control switch 38 
So as to thereby initiate a cycle of machine oper 
ation during which operation the escapement 
mechanism operates to enable the carriage to 
move to the left a distance equal to the columnar 
SpaCling. - 

Thus, it will be seen that upon completion of 
the manipulation of such number keys as are 
required to form the necessary perforations in 
the control card representative of the number 
or numbers to be represented thereon, the form 
ing of the control card is complete, and it may 
be withdrawn from the carriage upon being re 
leased from the holding mechanism of Fig. 24 
by momentarily depressing the release plunger 
89. ... ." w 

Alternative embodiment 
The control devices in which perforations are 

to be formed with the machine of the present in 
vention may take many different forms, and in 
Some instances, the efficient utilization of the 
different areas on a printing and control de 
vice may make it desirable to dispose the col 
unns in the control area in an acute angular 
relationship rather than in vertical relationship 
as hereinbefore discussed. One such printing 
and control device is illustrated and described in 
the copending application of Walter T. Gollwitzer, 
Ser. No. 478,378, filed March 8, 1943, and the 
machine of the present invention may be read 
ily and easily embodied so as to enable the col 
lumns in the control area to be disposed in such 
an acute angular relationship with respect to 
the control device. Thus, such an embodiment 
of the present invention is illustrated in Figs. 
41 to 47 of the drawings, and in this alterna 
tive embodiment of the invention the majority 
of the elements of the punching machine are the 
Sane as in the previously described embodiment 
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and are identified by the same reference char 
acters. 
In this alternative embodiment of the inven 

tion, however, revisions or changes have been em 
bodied in the elements of the guide block and die 
block as well as in the cradle and the related 
mechanism carried on or directly associated with 
the cradle. Thus, as will be evident in Figs. 41 
and 44, a die block 88a, and a guide block 87a are 
formed and associated in substantially the same 
manner as in the previously described embodi 
ment of the invention, and a relatively wide sup 
porting shoulder 90a is provided on the stand 
ard 82 for supporting the assembly or unit that 
is thus provided. It will be observed, however, 
in Fig. 41 of the drawings, that the die block 88a 
and the guide block 87a are relatively wide, and 
that the die openings 89a as well as the punches 
86a are located in a vertical plane that is dis 
posed at an acute angle to the path of the travel 
of the punch carriage. The particular angle at 
which the punches are thus disposed is best shown 
in Figs. 44 and 45 and this angle corresponds with 
the angle of inclination of the columns of the 
coded representation illustrated in Fig. 47. 
The male elements 86a of the punches have 

elongated narrow heads 09a that are disposed 
above a relatively wide retractor plate 108a, this 
stripper plate being mounted in horizontal slots 
fola in the side walls of the cradle 03a in sub 
stantially, the same manner as in the previously 
described embodiment of the invention. The 
Cradle. O3a is supported in the same manner as 
hereinbefore described, and the male punch ele 
ments 86a are returned in a downward direction 
With respect to the retractor plate 08a by an 
overhanging flange 9a of the same general char 
acter as in the previously described embodiment. 
It will be observed, however, that the flange 9a 
has an angularly disposed end edge 386, as is 
best shown in Fig. 45 of the drawings, so as to af 
ford clearance along the tops of the heads 09a 
for selecting movement of selector elements a 
that are mounted in the cradle fo3a. The cradle 
03a is generally similar to the cradle employed in 

the other embodiment of the invention, but is 
somewhat longer as will be evident in Figs. 41, 
42 and 45 so as to accommodate selector elements 
i? a of varying lengths as shown in Fig. 45. 
The outer or right-hand ends of the selector ele 
ments if a. are associated with Bowden cables 
306 in the same manner as in the other embodi 
ment, and enlarged portions 26a are provided at 
the outer ends in the same manner as herein 
before described for cooperation with a restoring 
member 48a that is of the same general form 
as in the other embodiment. 

It will be observed, however, that the selecting 
members lic are of different lengths. So that 
the left-hand ends thereof as viewed in Fig. 45 
are disposed in what may be termed an echelon 
relationship so that each selecting member bears 
the same relationship to the head 09a of the 
male punch element with which it is associated. 
Thus when all of the selector elements a are 
in their restored or inactive positions, the left 
hand ends thereof rest upon the adjacent edges 
of the related heads 09a and are disposed just 
to the right of the stepped edge 387 of the tie 
bar 06d. When the selector elements if a. are 
thus located in their idle positions, the cradle 
f03a, may move downwardly through an idle 
stroke So that the stepped edge 09a moves down 
wardly past the adjacent ends of the punch heads, 
and hence the movement of the cradle 03 takes 
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place without actuation of any of the punch ele 
ments 86a. When actuation of any of the re 
lated control keys. 269 operates the related Bow 
den cables 306, the related selector members if a 
are moved beyond the adjacent step of the edge 
387 and into positions beneath the tie bar f06a, 
and when one or more selector elements iffa 
are thus positioned, an operation of the cradle 
f03a will result in operation of the related punch 
elements 86a through an operative punching 
stroke. . . . . . . . V 

From the foregoing description, it will be ap 
parent that the present invention facilitates the 
preparation of control devices and that this end 
is attained in such a manner as to insure maxi 
mum accuracy and speed. The machine provided 
by the present invention embodies an inherent 
mode of operation which requires the operator to 
follow a definite and predetermined sequence of 
movements and operations which are so corre 
lated as to promote speed and accuracy. It will 
also be evident that the machine of the present 
invention embodies. means for preventing inad 
vertent continuance of machine operation after 
the completion of one punching cycle, consequent 
ly, a control device 55 may be formed therein with 
speed and accuracy irrespective of the skill of 
the operator. It will also be apparent that the 

10 

2,897,112 
axis on said standard at one side thereof, and 
extended through such slot in a generally hori 
Zontal direction and beyond the other side sur 
face of the standard, actuating means disposed 
on said one side of said standard and operatively 
connected to said lever for imparting rocking. 
movement thereto, a punch supporting cradle 
pivotally suspended from the extended end of 
said lever and extended downwardly therefrom 
along: said other side of said standard, a punch 
and die unit mounted on the other side of said 
standard and including a plurality of headed 
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novel relationship of the various elements of the 
present apparatus. enables the punch selecting 
connections, between the keys and the selector 
elements to be materially simplified, and particu 
larly it is to be observed that the setting and re 
storing means for the selector elements are op 
eratively extended to the selector elements from 
opposite directions thereby to simplify.the struc 
ture of the machine as a whole. - 

It will also be evident that the present inven 
tion simplifies the work of the operator by its 
inclusion of means to automatically tabulate the 
machine to a selected position, such that manu 
all tabulating operations are minimized with the 
resultant increase in speed and accuracy. It 
will be evident further that the male elements 
86 of the punches P as well as the guide block 
and the die block may be quickly removed by 
the simple removal of the two screws 92. holding 
the die block. 88 to the standard 82, thereby 
increasing the efficiency and usefulness of the 
machine. ... The machine also is characterized by 
the inclusion of the adjustable stop plate 6 for 
the male elements, which enables the machine . 
to be easily and accurately adjusted to compen 
sate for any shortening in the required length 
of the male elements of the punches P resulting 
from grinding. Moreover, the upper face of the 
die block may be readily exposed for grinding or 
sharpening of the edges of the die openings, and 
all of the related operative parts may be readily 
adjusted and related to conform with changes 
of dimensions caused by such grinding of the 
die block or the punches. 
Thus, while I have illustrated and described 

selected embodiments of the invention, it is to 
be understood that it is capable of variation and 
modification and I therefore do not wish to be 
limited to the precise details set forth but de 
sire to avail myself of such changes and altera 
tions as fall within the purview of the following 
claims. - 
I claim: . " 
1. In a machine for forming control devices, 

a base affording an upstanding rigid standard 
having a slot extended therethrough adjacent to 
the upper end, a lever pivoted on...a horizontal 
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punches suspended from said cradle and mov 
able longitudinally with respect thereto, a tie 
bar: on said cradle disposed in an upwardly 
spaced relationship with respect to the heads of 
said punches, a plurality of selector elements, 
means, on said cradle supporting said selector 
elements with corresponding end portions of the 
several selector elements rested upon the heads, 
of said punches in positions such that said se 
lector elements may be moved longitudinally to 
ward said standard and into blocking positions 
between said tie bar and said heads, said se 
lector elements having shoulders formed thereon. 
in positions such that said shoulders face at all 
times toward said standard, a keyboard includ 
ing a plurality of individually operable keys, 
Bowden cable connections operatively connected 
at one end to said keys and extended to and 
supported at their other ends on said cradle, 
means on said cradle operatively associating said 
Bowden cables with said selector elements for 
pushing the same into such blocking positions, 
and restoring means for said selector, elements 
mounted in part on said one side of said stand 
ard and extended through said slot for engage 
ment with said shoulders of said selector ele 
ments to restore said selector elements to their 
normal positions. - 

2. In a machine for forming control devices, 
a base affording an upstanding rigid standard 
having a slot extended therethrough: adjacent 
to the upper end, a lever pivoted on a horizontal 
axis on said standard at one side thereof and 
extended through such slot. in a generally hori 
Zontal direction, and beyond the other side Sur 
face of the standard, actuating means disposed 
on said one side of said standard and operatively 
connected to said lever for imparting rocking 
movement, thereto, a punch supporting cradle 
pivotally suspended from the extended end of 
said lever and extended down Wardly therefrom 
along said other side of said standard, said 
standard being formed with an upwardly facing : 
shoulder on said other Side thereof in down 
wardly spaced relation with respect to said 
cradle, a punch and die unit mounted on said 
upWardly facing shoulder and including a plu 
rality... of headed punches, a retractor plate 
through which said punches extend, means on 
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said, cradle. affording a pair of upWardly facing 
shoulders upon which the end edges of said re 
tractor plate, are rested, a tie bar on said cradle 
disposed in an upwardly spaced relationship with 
respect...to the heads of said punches, a plurality 
of selector... elements, means on said 'cradle Sup 
porting said selector elements with correspond 
ing end portions of the several selector elements 
rested upon the heads of said punches in posi 
tions such that said selector elements may be 
moved longitudinally toward said standard and 

75 
into blocking positions between said tie bar and 
said heads, a keyboard including a plurality of 
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individually operable keys, means including 
Bowden cable connections operatively connected 
at one end to said keys and extended to and sup 
ported at their other ends. On said Cradle, means 
on said cradle operatively associating said 
Bowden cables with said selector elements for 
pushing the same into such blocking positions, 
and restoring means for said selector elements 
to restore the same to said normal inoperative 
positions. 

3. In a machine for forming control devices, 
a base affording an upstanding rigid standard 
having a slot extended therethrough adjacent 
to the upper end, a lever pivoted on a horizontal 
axis on said standard at one side thereof and 
extended through such slot in a generally horizon 
tal direction and beyond the other side surface 
of the standard, actuating means disposed on Said 
one side of said standard and operatively con 
nected to said lever for imparting rocking move 
ment thereto, a punch supporting cradle pivotally 
Suspended from the extended end of Said lever 
and extended downwardly therefrom along said 
other side of said standard, said standard being 
formed with an upwardly facing shoulder on Said 
other side thereof in downwardly spaced relation 
with respect to said cradle, a punch and die unit 
mounted on said upwardly facing shoulder and 
including a plurality of headed punches, a re 
tractor plate through which said punches extend, 
means on said cradle affording a pair of upwardly 
facing shoulders upon which the end edges of 
said retractor plate are rested, a tie bar on said 
cradle disposed in an upwardly spaced relation 
ship with respect to the heads of said punches, a 
plurality of selector elements, means on said 
cradle supporting said selector elements with cor 
responding end portions of the several selector 
elements rested upon the heads of said punches in 
positions such that said selector elements may be 
moved longtiudinally toward said standard and 
into blocking positions between said tie bar and 
said heads, said selector elements having shoul 
ders formed thereon facing toward said stand 
ard, a keyboard including a plurality of individ 
ually operable keys, means including Bowden 
cable connections operatively connected at one 
end to said keys and extended to and supported 
at their other ends on said cradle, means on said 
cradle operatively associating said Bowden caiples 
with said selector elements for pushing the same 
into such blocking positions, and restoring means 
for said selector elements mounted in part on 
said one side of said standard and extended 
through said slot for engagement with said shoul 
ders of said selector elements to restore said se 
lector elements to their normal positions. 

4. In a machine for forming control devices, a 
base affording an upstanding standard having a 
slot formed therethrough adjacent to its upper 
end, a rocking lever mounted on a horizontal axis 
on one side of said standard and extended 
through said slot to a point beyond the other side 
face of said standard, punching means including 
a punch and die assembly mounted on said other 
side of said standard, a punch supporting cradle 
pivotally suspended from the projecting end of 
said lever on said other side of said standard and 
operatively associated with said punch and die 
assembly, punch selecting means mounted on said 
cradle, a keyboard mounted on said base and op 
eratively aSSociated With Said punch Selecting 
means, means for restoring said punch selecting 
elements, and means for actuating said lever 
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19. 
through rocking movements comprising a main 
drive shaft mounted on said base on said one side 
of said standard, an arm operatively connected 
to said drive shaft for operation thereby through 
predetermined rocking movements, said arm be 
ing pivoted at its other end on the Same axis as 
said lever, and means forming an adjustable 
transmitting connection between said arm and 
said lever for rocking said lever and arranged 
by Such adjustable connection to adjust the loca 
tion of the rocking stroke imparted to said lever 
by Said arm. 

5. In a machine for forming control devices, a. 
base providing a narrow upstanding standard 
having a slot formed therein adjacent to the 
upper end thereof, a punch operating lever 
mounted on a horizontal pivot on one side of said 
standard and extended through said slot to a 
point beyond the other side face of said standard, 
and operating shaft disposed in a horizontal po 
sition on said one side of said standard, means 
forming an operative connection between said 
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shaft and said lever to impart rocking move 
ments to said lever, a punch and die assembly 
supported upon said standard on the other side 
thereof and beneath the extended end of said 
lever, a punch supporting cradle pivotally sus 
pended from said extended end of said lever and 
having a plurality of punches mounted therein 
and forming part of said punch and die assem 
bly, a keyboard including a plurality of keys, 
punch Selecting elements mounted on said cradle 
and operatively associated with said keys of said 
keyboard for movement from normal positions to 
active positions selectively through actuation of 
selected keys of said keyboard, a restoring rocker 
mounted on said one side of said standard and 
operatively associated with said drive shaft for 
operation through a rocking movement late in the 
cycle of rocking movement of said lever, a restor 
ing plate pivotally connected to said restoring 
rocker and extended therefrom through said slot 
and into said cradle, means on said cradle sup 
porting said restoring plate for sliding and piv 
otal movement with respect thereto, said select 
ing elements having shoulders thereon adapted 
for engagement by, said rocking plate to restore 
said selecting elements to their normal inactive 
positions. 

6. In a machine for forming control devices, a 
base providing a narrow upstanding standard, a 
punch operating rocker mounted on a horizontal 
pivot on one side of said standard and extended 
to a point beyond the other side face of said 
standard, an operating shaft disposed in a hori 
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Zontal position on said one side of said stand 
ard, means forming an operative connection be 
tween said shaft and said rocker to impart rock 
ing movements to. Said lever, a punch and die 
assembly supported upon said standard on the 
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other side thereof and beneath the extended end 
of said rocker, a punch supporting cradle pivot 
ally Suspended from Said extended end of Said 
rocker and having a plurality of punches mount 
ed therein and forming part of Said punch and 
die assembly, a keyboard including a plurality of 
keys, punch selecting elements mounted on said 
cradle and operatively associated with said keys 
of said keyboard for movement from normal po 
sitions to active positions selectively through ac 
tuation of selected keys of said keyboard, a re 
storing rocker mounted on said one side of said 
standard and operatively associated with said 
drive shaft for operation through a rocking 
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movement late in the cycle: of rocking movement 
of said lever, a restoring plate pivotally connect 
ed to said restoring rocker and extended...there 
from to the other side of said standard and into 
said cradle, means. On Said cradle Supporting Said 
restoring plate for sliding and pivotal movement 
with respect thereto, said selecting elementS haW 
ing-shoulders thereon adapted for engagement by 
said rocking plate to restore said selecting ele 
ments to their normal inactive positions. 

7. In a machine for forming controle devices, a 
base affording an upstanding Standard, a rock 
ing lever mounted on -a, horizontal axis on one 
side adjacent to the upper end of said standard 
and extended to a point beyond the other side 
face of said standard, punching means includ 
inga punch and die assembly-mounted on said 
other side of said standard, a punch Supporting 
cradle pivotally suspended from the projecting 
end of said lever, on said other side of said stand 
ard and operatively...associated with said punch 
and die assembly, punch selecting means mount 
ed., on said cradle, a keyboard mounted on, said 
base and operatively associated with said punch 
and die assembly, punch selecting; means mount 
ed-on said cradle, a keyboard mounted on said 
base and operatively associated with said punch 
selecting means, means for restoring said punch 
selecting elements, and means for actuating said. 
lever through rocking movements comprising a 
main drive shaft mounted on said base-on said 
one side of said standard, an arm operatively con 
nected to said drive shaft for operation thereby 
through predetermined rocking movements, said 
arm being pivoted at its other end on the same 
axis, as said lever, and means forming, an adjust 
able transmitting connection between said arm 
and said lever for rocking said lever and arranged 
by Such adjustable connection to adjust the lo 
cation of the rocking stroke imparted to said lever 
by said arm. 

8. In a machine of the character described for 
forming control devices, a plurality of punches, 
means for Supporting and automatically ad 
vancing a control device with relation to said 
punches, a common reciprocable actuator for 
said punches, a plurality of selector bars mount 
ed. On and carried by Said actuator and individ 
ually shiftable from normal inoperative positions 
on Said actuator to operative positions for ren 
dering. Said actuator operable selectively. With re 
Spect to said punches, said bars being wholly sup 
ported in said actuator, a plurality of selectively 
operable keys, transmitting elements associated 
with said keys for operation thereby, a plurality 
of Bowden cables operatively associated at corre 
Sponding ends with the respective transmitting 
elements, the other ends of said Bowden cables 
being extended to said actuator and being mount 
ed thereon for movement laterally with said ac 
tuator during reciprocation thereof, said other 
ends of said Bowden cables being operatively as 
Sociated with the respective selector bars for 
moving the same, said selector keys being opera 
ble to actuate their associated Bowden cables to 
move the related Selector bars to their operative 
positions, a control: element operable to initiate 
a cycle of Operation of said actuator upon actu 
ation of any one of Said keys, and means for 
restoring Said selector bars after operation of the 
Selected punches. 

9. In a machine for forming control devices 
with punched representations of desired control 
data in predetermined positional relationship on 
each control device, a base, a plurality of punches 
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2,897,112 
for selective operation to form coded data on a 
control device, a movable carriage: mounted on 
said base for positioning such control device: with 
relation to said punches, actuating means. for 
said punches including a cradle mounted on said 
base, a retractor plate supported on said: cradle 
for removal therefrom in a predetermined hori 
Zontal direction, said punches being Supported by 
Said stripper plate for removal: thereWith, a plus 
rality of selector elements carried within said 
cradle individually shiftable from normal: inop 
erative positions to operative:positions for ren 
dering said actuating means operable selectively 
with relation to said punches, a plurality of man 
ually actuable control keys, each operable selec 
tively, means operatively connecting the keys...to 
selected of said selector elements to impart moves 
ment to the selector elements into an operative 
position when the related keys are actuated, and 
guide means for said punches stationarily sup 
ported on said base and adapted for removal from 
said base by movement in said horizontal direc 
tion to thereby permit removal of said guide 
means, said retractor plate and said punches from - 
the machine as a unit. . . . . . . . . . . . . . 

10. A machine for forming control devices: with 
punched representations of desired control data, 
in selected positional relationships on such con 
trol device, said machine comprising a plurality 
of punches for selective operation to form coded 
data representing perforations in a control de 
vice, a movable carriage for positioning such con 
trol device with relation to said punches, actu 
ating means for Said punches including a cradle. 
in which said punches are removably supported, 
a plurality of selector elements mounted and 
guided solely on said cradle and individually 
shiftable from normal inoperative positions to 
operative positions for rendering said actuating 
means operable selectively with relation to said. 
punches, a plurality of manually actuable con 
trol keys each operable selectively, and a plural 
ity of Bowden cables having corresponding. ends 
operatively connected to the keys and having 
their other ends extended to and supported by 
said. Cradle and operatively connected to selected 
Selector elements to impart movement to such 
Selectors elements into an operative position when 
the keys are actuated. . . . . . . . . 

11. In a machine for forming control devices 
with punched representations of desired control 
data in Selected positional relationships on such 
control devices, a plurality of punches for selec 
tive operation to form coded data representa 
tions. On a control device, a movable carriage for 
positioning such control device with relation to 
said punches, actuating. means for said punches 
including a Cradle in which said punches are sup 
ported, a plurality of selector elements, mounted 
On Said Cradle and individually shiftable from 
normal inoperative positions to operative: posi 
tions for rendering said actuating means, oper 
ative selectively with relation: to said punches, a 
plurality of manually actuable control keys; each 
operable selectively, means,operatively connecting 
the keys to each of the selector elements to lim 
part movement to related of the selector ele 
ments into an operative position when the keys 
are actuated, and means mounted in part upon 
said cradle and operative to return said selector 
elements to their normal inoperative position. 

12. In a machine for forming control devices 
With punched representations of the desired con 
trol data in predetermined positional relationship 
on such control devices, a plurality of punches for 

  



2,397,112 
Selective Operation to form coded data representa 
tions on a control device, a movable carriage for 
positioning such control device with relation to 
Said punches, actuating means for Said punches 
including a cradlehaving spaced side walls formed 
with horizontally aligned upwardly facing shoul 
ders on their adjacent faces, a retractor bar slid 
able horizontally between said side walls and sup 
ported on said shoulders, said retractor bar pro 
Viding a Support for Said punches, a plurality of 
Selector elements carried in said cradle individu 
ally shiftable from normal inoperative positions 
to operative positions for rendering said actuating 
means operable selectively with relation to said 
punches, a plurality of manually actuable control 
keys each operable Selectively, and means opera 
tively connecting the keys to each of selected Se 
lector elements to impart movement to such Selec 
tOr elements into an operative position. When the 
keys are actuated, - 

13. In a machine for forming control devices 
With punched representations of the desired con 
trol data, in predetermined positional relationship 
On each control device, a plurality of punches for 
Selective operation to form coded data on a con 
trol device, a movable carriage for positioning and 
advancing Such control device with relation to 
Said punches, actuating means for said punches 
including a cradle in which said punches are Sup 
ported, a stationary guide means slidably engaged 
by Said Cradle and effective to guide the same in 
its operating movements, a plurality of selector 
elements carried in said cradle and individually 
shiftable from normal inoperative positions to 
Operative positions for rendering Said actuating 
means operable Selectively With relation to said 
punches, means carried by Said guide means to 
limit upWard movement of the punches to thereby 
insure clearance for positioning movement of said 
Selector elements, a plurality of manually actuat 
able control keys each Operable. Selectively, and 
means operatively connecting the keys to the se 
lector elements to impart movement to the selec 
tor elements into an operative position. When the 
keys are actuated. 

14. In a machine for forming control devices 
with punched representations of the desired con 
trol data in predetermined positional relation 
ship on each control device, - a plurality of 
punches for selective operation to form coded 
data. On a control device, a movable carriage for 
positioning such control device With relation to 
said punches, actuating means for Said punches 
including a cradle in which said punches remov 
ably are Supported, stationary guide means for 
said cradle, a plurality of selector elements car 
ried in said cradle and individually shiftable from 
normal inoperative positions to Operative posi 
tions for rendering Said actuating means operable 
selectively with relation to said punches, and sta 
tionary means carried by Said guide means oper 
able to limit upward movement of the punches 
to thereby insure clearance for Said selector ele 
ments in the positioning movements thereof. 

15. In a machine for forming control devices 
with punched representations of the desired con 
trol data in predetermined positional relationship 
on each control device, a plurality of punches for 
Selective operation to form coded data on a con 
trol device, a movable carriage for positioning 
such control device with relation to said punches, 
actuating means for said punches including a 
cradle guided for vertical reciprocating move 
ment and in which said punches removably are 
supported, a plurality of selector elements carried 
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in Said cradle and individually shiftable from nor 
mal inoperative positions to Operative positions 
for rendering said actuating means operable Se 
lectively. With relation to Said punches, and ad 
Justable stop means operable to limit upward 
movement of Said punches to thereby insure 
proper clearance for movement of Said Selector 
elements to their operative positions. 

l6. In a machine for forming perforations in 
control devices and the lake, an upstanding nar 
roW standard having a horizontal clearance 
throat formed therein from one edge thereof, and 
having an upwardly facing die supporting shoul 
der formed. On one Side thereof beneath said . 
tnroat, a punch actuating member mounted and 
guided on Said one side of Said standard above 
Said throat for Vertical reciprocation, a guide 
block and a die block detacnably secured together 
to define a ciearance throat therebetween and 
Supported on Said shoulder With the two clear 
ance throats in Substantial registry, means de 
tachably holding said guide block and die block 
against the Side of Said standard and in position 
on said shoulder, a retractor plate, said retractor 
plate, Said die block and Said guide block having 
corresponding aligned sets of openings therein, a . 
pluralty of headed punches extended through the 
openings in Said stripper plate and Said guide 
block and having the heads whereof rested on said 
reui'actor plate, and means on Said punch actuat 
ing member alfording upWardly facing shoulders 
upon WIlch portions of Said, retractor plate are 
rested for removal in a direction away from said 
Standard. 

17. In a machine for forming control devices 
With data representing perforations therein, a 
standard, a cradle mounted for vertical recipro 
cating movement on Said Standard, punching 
means including male punch elementS carried in 
Said cradle and a die block for said elements 
mounted on said standard, an operating shaft, 
and means connecting said Shaft to Said cradle 
actuatabie to impart reciprocating motion to said 
cradle during an operating cycle of Said machine, 
Said means being adjustable to vary the normal 
position of the cradle relative to the die block. 

18. In a machine for forming control devices 
with punched representations of desired control 
data in predetermined positional relationship on 
each control. device, a standard, a reciprocable 
cradle, guide means on the Standard for the cra 
dle to guide the Cradle for vertical reciprocating 
movement, a plurality of punches including male 
elements removably Supported in Said cradle for 
lateral removal therefrom and a die block detach 
ably Secured to said Standard in position as to co 
Operate. With the male elements to effect a per 
forating operation, a guide, block through which 
Said male elements extend and firmly Secured on 
Said die block, Said die block and guide block be 
ing removable from the Standard as a unit so as 
to enable the male elements to be withdrawn 
from the cradle.: . . . . . . . . . 

l9. In a machine of the character described for 
forming control devices, a plurality of punches, a 
carriage for Supporting, and automatically ad 
vancing Such a device With relation to said 
punches, actuating means for said punches in 
cluding selector bars for rendering said actuating 
means operable Selectively with relation to said 
punches, nanually operable keys selectively actu 
atable to render said Selector bars effective, an 
escapement operable upon operation of the ma 
chine for controlling the advancing movement of 
the carriage, a tabulator key actuatable for ren 
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dering said escapement ineffective during ma-. 
Chine:Operation to enable said carriage to advance 
a distance. exceeding that effected during normal 
operation of the escapement, and selectively set 
table stop. means rendered... effective. when said 
tabulating key is actuated to limit the advance 
of said-carriage. . - - 

20. In a machine for forming control devices, 
punching mechanisms including a plurality of 
punches, a carriage upon which a control device 
may be mounted for a punching operation, a plu 
rality of manually actuable, control keys each 
Operable: Selectively upon said punches to form 
coded character representations on a control de 
vice corresponding to the actuated keys, means 
Operable to impart character spacing movement 
to Said carriage, -a, manually actuatable tabulator. 
key. -operable to render the character spacing 
means ineffective so as to enable the carriage 
to advance freely a distance exceeding that ef 
fected during normal operation of said character 
Spacing means; a-stop pin mounted at a selected 
position of adjustment on-and-movable with said 
Carriage, and means, actuatable. When the tabu 
lator key is actuated for movement into the path 
of Said-stop pin to halt and limit free movement 
of the carriage. . . . . . - - - - - : . . . . 

... 21. In a machine for forming control devices, 
punching mechanisms including a plurality of 
punches, a carriage. upon which a -control device 
may be mounted for a punching operation, a 
plurality of means operable selectively upon said 
punches to form: coded representations on a con 
trol device, means operable to impart character 
spacing - movement to said punch carriage, a 
manually actuatable tabulator key operable to 
render the character spacing means ineffective 
So as to enable the carriage to advance freely a 
distance exceeding that effected during normal 
operation of said character spacing means, a 
stop pin mounted at a. selected position of ad 
justment on and movable with-said carriage, and 
means rendered effective when the tabulator-key 
is actuated to be... engaged by a stop pin to. halt 
free movement of the carriage. , - - - - - - - 

22. In a machines of the character described for 
forming control devices, a plurality of punches, a 
Carriage for Supporting and automatically ad 
Vancing. Such ... a. device with... relation to said 
punches, actuating means for said punches-in- i. 
cluding means. ... for rendering said actuating 
means Operable selectively with relation to said 
punches, an escapement for controlling the ad 
Vancing. movement of the carriage, selectively op 
erable means for rendering said escapement in 
effective during. machine operation to enable said 
Carriage to advance: a distance exceeding. that 
effected during normal operation of the escape 
ment, a normally ineffective stop element, and a 
plurality of stop pins Selectively positioned on said 
Carriage, Said stop element being. rendered effec 
tive upon actuation...of said selectively operable 
means So as to be engaged by said pins: to limit 
the advance of Said carriage when said selectively 
Operable means is actuated. - - - - - - - - - - 

- 23. A machine for forming control devices, said 
machine comprising punching mechanisms in 
cluding a plurality of punches, a carriage upon 
which a control device may be mounted for a punching operation, a plurality of manually 
actuatable control keys each operable selectively 
upon Said punches to form. coded character 
representations on a control device corresponding 
to the actuated keys, means operable to impart 
character Spacing movement to said carriage, a 
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manually actuatable tabulator key operable to 
render the character spacing. means ineffect 
as to enable the carriage to advance freel 
tance: exceeding...that: effected during norm 
erations of said characterspacing...means; a-plu 
rality of stop pins mounted:at a selected position 
of adjustment on and movable with said carriage, 
said carriage having. mounting holes to receive 
said pins, the-holes being arranged in two-corres 
Sponding rows...disposed one above, the otherland 
being spaced apart horizontally in distances:equal 
to twice the Spacing Of...the character Spacing 
means, and a pair of stop members shiftable 
when the tabulator key is actuated formovement 
into the paths of stoppins in either row to:halt 
free movement of the carriage at a proper char 
acter spacing position, Said stop; members having 
differentially located abutment. SurfaceSSO) age 
ranged that stop pins disposed, one above the 
other will be engaged successively with said abuts 
ment surfaces to thereby stop the carriage in 
successive character spacing positions. . . . . . . 
24. In a machine for forming control devices. 

and the like, a. plurality of punches, actuating 
means for said, punches, key controlled, punch 
Selecting means including a plurality of select 
ing, keys and operable to select one's or more 
punches for operation in a cycle of the machine, 
means operable by any one of said keys; when 
actuated to institute a cycle of operation of said 
actuating means, and means operable jointly by 
said actuating means and any one of said keys 
when actuated to disable said last mentioned 
means. . . . . . . . . . . . . . . . . . . . . 
25. In a machine for forming, control devices 

and the like, a plurality of punches; single-cycle 
actuating means for said punches, key controlled 
punch selecting means including a plurality of 
selecting keys-and-operable to select one or more 
punches for operation in a cycle of the machine, 
starting means for said actuating means operable 
by actuation of any one of said keys: to initiate 
a single cycle operation of said actuating means, 
and disabling means, readered effective...jointly 
by said actuating means and any one-of-said keys 
when actuated to disable said:starting means and 
thereby prevent a second cycle of machine op 
eration when a key is not released prior to.com 
pletion of a machine cycle. 

26. In a machine for forming control devices, a 
plurality of punches, actuating means for said 
punches including a shaft rotatable through one 
revolution during each punching cycle, punch Se 
lecting means for selectively rendering...said ac 
tuating means operable upon said punches, said 
selecting means including a plurality of keys 
adapted to be depressed from a normal elevated 
position through a predetermined stroke, a nor 
mally disengaged one-revolution clutch effective 
When engaged to operatively connect the shaft 
With a power. Source, a solenoid effective. When 
energized to permit engagement of said clutch, 
an energizing circuit for said solenoid including 
a normally open-key-controlled switch-and a nor 
mally closed safety-switch, means operable when 
any of said keys are depressed effective to close 
the key-controlled switch to energize the solenoid 
and enable engagement of the clutch to rotate 
the shaft, means actuatable during the latter part 
of the rotating cycle of said shaft effective to mo 
mentarily open said safety switch, and meansef 
fective in the event that.-a-key is in depressed 
position when said safety is Ech is opened a latch said safety switch in such open position to 

  



2,897,112 
prevent energization of Said solenoid so long as 
such key remains in such depressed position. 

27. In a machine for forming control devices, a 
plurality of punches, actuating means for said 
punches inciuding a shaft rotatable through one 
revolution during each punching cycle, a normal 
ly disengaged one-revolution clutch effective 
When engaged to operatively connect the shaft 
With a power source, a Solenoid effective when 
energized to permit engagement of said clutch, an 
energizing circuit for said solenoid including a 
normally Open control SWitch and a normally 
closed safety switch, means actuatable to close the 
normally open SWitch to energize the Solenoid and 
enable the engagement of the clutch to rotate the 
shaft, means actuatable during rotation of said 
shaft to momentarily open said safety switch, and 
means effective should the normally open control 
switch be retained closed at the end bf a punch 
ing cycle to lock said safety switch in such open 
position. 

28. In a machine for forming control devices, a 
plurality of punches, actuating means for said 
punches including a shaft rotatable through one 
revolution during each punching cycle, punch Se 
lecting means for selectively rendering said actu 
ating means operable upon said punches, said se 
lecting means including a plurality of manually 
actuatable keys, a normally disengaged one-revo 
lution clutch effective when engaged to operative 
ly connect the shaft with a power source, a sole 
noid effective When energized to permit engage 
ment of Said clutch, an energizing circuit for said 
solenoid including a normally open key-controlled 
switch and a normally closed safety switch, 
means operable when any of said keys is actuated 
to close the key controlled switch to energize the 
Solenoid and enable engagement of the clutch to 
rotate the shaft, means operable during shaft 
rotation effective to momentarily open said safe 
ty Switch, normally ineffective latching means for 
latching Said Safety switch in its open position, 
and means operated by any one of said keys when 
actuated to yieldingly urge said latching means 
toward an effective latching relationship with 
respect to said safety switch. 

29. In a machine for forming control devices, a 
plurality of punches, actuating means for said 
punches including a shaft rotatable through one 
revolution during each punching cycle, a plural 
ity of control keys adapted to be depressed from 
a normal elevated position through a predeter 
mined stroke, a normally disengaged one-revo 
lution clutch effective when engaged to operative 
ly connect the shaft with a power source, a sole 
noid effective When energized to permit engage 
ment of Said clutch, an energizing circuit for said 
Solenoid including a normally open key-con 
trolled Switch and a normally closed safety switch, 
means operable when any of said keys are de 
preSSed to close the key-controlled Switch to en 
ergize the solenoid and enable engagement of the 
clutch to rotate the shaft, means actuatable dur 
ing rotation of said shaft to momentarily open 
said safety switch, and means effective should a 
control key be held depressed at the completion 
of a punching cycle to lock said safety switch in 
Such Open position so that the clutch will re 
main disengaged upon completion of such oper 
ating cycle. 

30. In a machine for forming control devices, 
a plurality of punches, actuating means for said 
punches including a shaft rotatable through one 
revolution during each punching cycle, a plurality 
of control keys, a normally disengaged one-rev 
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olution clutch effective when engaged to opera 
tively connect the shaft with a power source, a 
Solenoid effective when energized to permit en 
gagement of said clutch, an energizing circuit for 
said Solenoid including a normally open key-con 
trolled Switch and a normally closed safety switch, 
means operable when any of said keys are actu 
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ated to close the key-controlled SWitch to ener 
gize the solenoid and enable the engagement. Of 
the clutch to rotate the shaft, means actuatable 
during rotation of said shaft to momentarily open 
said safety switch, and means effective should 
a control key be held in Switch closing position 
at the completion of a punching cycle to re 
tain said safety switch in such open position. So 
that the clutch Will remain disengaged upon 
completion of such operating cycle, Said retain 
ing means being restorable automatically to its 
initial infective position upon release of Such 
key. 

31. In a machine for forming control devices, 
a plurality of punches, actuating means for Said 
punches including a rotatable shaft, punch se 
lecting means for selectively rendering said a,c- 
tuating means operable upon Said punches, a nor 
mally disengaged clutch effective when engaged 
to connect said shaft with a Source of power SO 
as to actuate such selected punches, a Solenoid 
operatively connected with said clutch, an ener 
gizing circuit for said solenoid, a normally open 
control switch in said circuit, manual means oper 
able to close said switch to energize the Solenoid 
and engage the clutch, means operable during the 
operation of said shaft to return the punch Se 
lecting means to an ineffective position, a nor 
mally closed switch in said circuit, means aSS0 
ciated with the means to render the punch Se 
lecting means ineffective operable to Open said 
second switch, and means controlled by actua 
tion of the control Switch closing means to lock 
said second SWitch open should such manual 
means be in actuated position at the completion 
of one cycle of operation. 

32. In a machine for forming control devices, 
means including a rotatable shaft to actuate 
said device, a normally disengaged clutch effec 
tive when engaged to connect said shaft with a 
source of power, a solenoid operatively connected 
with said clutch, a normally open energizing cir 
cuit for said solenoid, a manually depressible 
member actuatable to close a control switch in 
said circuit to energize the Solenoid and permit 
the clutch to engage, a second normally closed 
switch in said circuit, means operable during 
shaft rotation to open Said Second SWitch, a lever . 
operatively associated. With the depressible men 
ber, and latch means actuatable by said lever 
and effective to retain said second switch open 
should the depressible member be held depressed 
at the conclusion of the operating cycle of said 
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33. In a machine for forming control devices, 
a plurality of punches, actuating means for said 
punches including a rotatable shaft, a normally 
disengaged one-revolution clutch effective when 
engaged to connect said shaft with a source of 
power, a solenoid operatively connected with said 
clutch, a normally open energizing circuit for said 
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Solenoid, manual means operable to close said cir 
cuit to energize the solenoid and engage the 
clutch, means operable during rotation of said 
Shaft to Open a Switch in said circuit, and means 
operatively associated with the circuit closing 
means actuatable to retain said switch open to 
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prevent rotation of the shaft beyond one rev 
olution. - 

34. In a machine for forming control devices, 
a plurality of punches, actuating means for said 
punches including a rotatable shaft, a normally 
disengaged one-revolution clutch effective when 
engaged to connect said shaft with a source of 
power, a solenoid operatively connected with said 
clutch, an energizing circuit for said solenoid 
including a normally open switch, manual means 10 
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actuatable to close said switch to energize the 
solenoid and engage the clutch, means operable 
during rotation of said shaft to open momentarily 
a second switch in said circuit, and means oper 
atively associated with said manual means actu 
atable to prevent closing of said second switch 
should the first named switch remain closed at 
the completion of one revolution of the clutch. 

CARL J. HUEBER. 


