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5 Claims. (C. 200-46) 
... lyiy invention relates to apparatus and methods 
for the manufacture of perforated records, and 
more particularly to a selector system for the 
Selective actuation of perforating means used in 
the manufacture of such records, which records 
inay be used for instance for the Selective ener 
gization of the lamps of a sign display device. 
In thy Copending application Ser. No. 549,078 

filed on July 6, 193i, of which the present appli 
Cation is a division, I have described a method and 
apparatus by means of which perforated records 
COrresponding to a prearranged text can be pro 
duced in a very simple manner and at a very high 
rate of speed. 
The present application relates to the novel 

electrical and mechanical means for the control 
of the perforating machines and while the use of 
the present invention is primarily described in 
connection with the apparatus of said original 
application, various novel features of my inven 
tion may have a more general application. 
The various objects of my invention appear as 

the Specification progresses and will be more 
specifically pointed out in the appended claims. 

In the drawings which form part of this specifi 
cation, 

Figure is a plan view of the contact selector 
with its drive mechanism and the circuit-break 
ers of a control apparatus according to the inven 
tion adapted to be used, for instance, in connec 
tion with a record-punching apparatus, as de 
scribed in my prior application. 

Fig. 2 is a side elevation of the apparatus shown 
in Fig. 1. 

Fig. 3 is an enlarged view of part of the appara 
tus shown in Fig. 2, also showing schematically 
a punch, an electro-pneumatic valve and its cir 
cuit controlled by a selector contact finger. 

Fig. 4 is a fragmentary perspective view of one 
end of the selecting platform, also showing a por 
tion of a type letter with the platen, and a con 
tactor finger of the Selector. 

Fig. 5 is a schematic diagram showing the con 
trol and actuation of two electro-pneumatic 
valves from their respective contact fingers. 

Fig. 6 is a plan view of one form of pattern for 
a type Word. 

Fig. 7 is a sectional elevation of Fig. 6. 
Fig. 8 is a plan. view of a group of individual 

type letters. 
Fig. 9 is a sectional elevation of one letter of th 

group of Fig. 8. 
Fig. 10 is a plan view of a group of individual 

type letters representing the same characters as 
those of Fig. 8, but having another construction. 

the selector device. 
fully described in my above referred to applica 

'ing bent portion 13'. 

Fig. 11 is a sectional elevation of one letter 
of the group of Fig. 10. 

Fig. 12 is a partial plan view of a set-up of 
type letters on a platen. 

Fig. 13 is a plan view of a platen with set-up 
characters and the set-up tray. 

Fig. 14 is an end view of Fig. 13. 
Fig. 15 is a portion of the record reproduced 

from the pattern of Fig. 16. 
Fig. 16 is a portion of a pattern showing design 

types and types in staggered arrangement. 
My apparatus comprises a selector device co 

Operating With Suitable patterns and also pro 
vided with control means in the form of circuit 
breakers to control further apparatus. 
The selector device is preferably synchronized 

with such further apparatus, for instance with 
a punching device as described in my above 
Original application by means of which a paper 
roll is selectively punched to obtain perforated 
records corresponding to the pattern fed through 

Such a punching device is 

tion and in the present application only Such 
portions thereof will be described and illustrated 
as are necessary for the full understanding of 
the operation of the devices forming part of the 
present invention. 
The general principle of operation of my Se 

lector device in connection with a punching de- 3 
vice is shown in Fig. 5. 
Two patterns P1 and P2 of the type more 

fully described later on, consist of a metallic 
base 20 and having raised conductive portions or 
contacts 15 giving the outline of the desired let 
ter or design and being provided with an insu 
lating top coating 14. 
The patterns are placed side by side (and not 

on top of one another as is ShoWn in Fig. 5 mere 
ly for the sake of clarity) in a manner later to 
be described, on the selector device and are 
moved past corresponding contact spring 13 hav 

Cooperating with the se 
lector device is a rotating circuit-breaker or 
circuit-breakers 5. To each contact spring 13 is 
connected the coil 11 of an electro-pneumatic 
punch actuating valve A and the devices A are 
selectively energized through selective energiza 
tion of the coil 11 by means of circuits con 
trolled by the moving patterns, selector contacts 
13 and circuit-breaker 5. 
The circuit-breaker 5 comprises a rotating disc 

6 of insulating material in which are embodied 
two peripherally located short contact segments 
7-7 interconnected by an embedded connector 
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2 
8. Two oppositely located contact brushes or 
springs 4 and 9 cooperate with the rotating disc. 
The energizing circuit of the coil 11 comprises 

a battery or other suitable source of electric 
supply 1, a Switch 3, and preferably interposed 
between the two is a fuse 2. 
The same circuit is also illustrated on the 

right-hand side of Fig. 3, where also the punch 
ing means actuated by the electro-pneumatic 
valves A are also shown. These punching means, 
as Will later be more fully described, upon ener 
gization of their respective electro-pneumatic 
Valves A, perforate the advancing paper sheet 
69 to provide them with perforations corre 
sponding to the disposition of the contact 15 
of the advancing patterns. - 

It should be noted that my means later to be 
described, rotation of the disc 6 of the circuit 
breaker 5, the advance of the paper 69 and the 
advance of the patterns P1 and P2 are so inter 
locked that the disc 6 will complete one full revo 
lution between the time that a contact finger 
13 contacts with two Successively spaced con 
tacts 15, and that the paper 69 will be advanced 
the distance corresponding to the progress of 
the pattern. It should also be understood that 
if desired other fixed relations between the ro 
tation of the circuit Figure 5, the advance of 
the pattern and the advance of the paper, may 
be provided. 

It should be further noted that the contact 
Segments 7-7 of the circuit-breaker are SO dis 
posed and proportioned relative to the advance 
of the pattern that the circuits of the coil 11 
are made and broken at the circuit-breakers 5 
instead of the contacts 13-15. The number of 
electro-pneumatic valves A which are provided 
On the punch, corresponds to the maximum num 
ber of contacts 15 which may appear in a single 
line and if the number of valves A is sufficiently 
large a plurality of circuit-breakers 5 is pro 
vided, which groupwise control the electro-pneu 
matic valves A and is more fully described in 
my above referred to application. 
From the above it will be seen that the coil 11 

will be energized when its respective selector 
contact 13 contacts with the corresponding con 
tact 15 of the pattern, but the circuit will be 
established only while the circuit-breaker 5 is 
closed, and that the burning of the contacts 13 
and 15 is prevented as the circuit is closed and 
opened at the circuit-breaker 5. 
The energizing circuit of the coil 11 thus estab 

lished may be traced as follows: from coil 11 
to the contact finger 13 and its bent end 13', to 
contact 15, base 20, conductor 21, battery 1, fuse 
2, Switch 3, contact spring 4, contacting Seg 
ments 7-8-7, contact Spring 9, conductor 10 
back to coil 11. 
As also appears from Fig. 5, while the circuit 

breaker 5 closes the circuit of both electro-pneu 
matic valves. A shown, only the magnet corre 
sponding to pattern P2 is energized, as the circuit 
of the other magnet is broken at its pattern. 
As the punching apparatus does not form a 

part of my present invention, its full descrip 
tion and illustration is deemed unnecessary and 
it should be here merely stated that when the 
magnet 11 of an electro-pneumatic valve A is 
energized, it causes attraction of a plunger 25 
which thereby, as shown on the right side of 
Fig. 3 through admission of air through the in 

- terconnecting paSSages 43 and 48 into a chamber 
46 causes the depression of a lever 51 pivoted 
at 52. The free end of lever 51 carries a punch 
63 which, when thus depressed, causes the per 

1978,967 
foration of the paper 69, passing between a lower 
and upper guide block 66 and 64 respectively. 
When a magnet is not energized its punch re 

tracts within the guide box 64 and does not in 
terfere with the passage of the paper. 
The selector device which is shown in Figs. 

1 and 2 will be described later. I shall first 
proceed in describing a preferred form of pat 
terns. 
Such patterns comprise conductive and insu 

lating portions, and preferably form types the 
conductive portions of which consist of individ 
ual contact points or contact strips suitably ar 
ranged in groups to define characters Or designs, 
whereby the corresponding perforations obtained 
by the punching apparatus on the paper record 
reproduce these characters or designs essentially 
in the same form. 
To form the patterns the types are preferably 

prearranged or Set-up in proper disposition to 
constitute Successive lines of a text or the ele 
ments of a design, and for this purpose I use a 
base platen of insulating material adapted to 
carry a convenient number of type lines and 
make provision for the continuous Successive feed 
of the patterns, so that the resulting perforated 
roll, if desired, may carry an uninterrupted text 
or a design of any desired length. 

Fig. 13 illustrates Such a pattern platen 209, 
which for the set-up of the types is placed in a 
set-up tray 206. The set-up tray 206 comprises 
a suitable base 206' of wood or other material, 
and is provided on its sides and top with retain 
ing walls 207, illustrated as angle pieces. 
The platen 209 is preferably a thin but strong : 

sheet of insulating material; for instance, it may 
be a bakelite sheet. 
The platen 209 is provided. On each side, near 

the edge, with a row of guide holes 210. Between 
the two rows of holes 210 are horizontal rows of 3 
Smaller holes 211, the latter forming a rectangul 
lar hole system substantially covering the whole 
platen. However, horizontal and vertical spac 
ing of the perforations 211 need not be equal, such 
spacing being determined by considerations later 30 
to be discussed. 
The base 206 is provided With longitudinal 

grooves 208 adapted to align with the vertical 
rows of holes 211, and provide clearance for lo 
cating pins 226 of the type later more fully de 
scribed. 

Figs. 8 and 9 illustrate one form of a type 220, 
which consists of a metallic plate or base 224, 
provided with embossings 222. The base 224 is 
covered on its upper Surface and On its edges with 
an insulating coating 14, whereas the top surface 
of the embossings 222 are not coated and form 
the metallic contact surfaces 15. The contact 
points 15 defining the characters are selected 
from an imaginary rectangular point System in 
which the unit spacing is the same vertically 
and horizontally. . 
The base 224 is provided with a number of 

metallic pins 226 projecting downward there 
from, these pins being soldered or otherwise af 
fixed to the base, preferably by having conical 
heads 226' which are disposed in the impressions 
225 (see Fig. 7) formed under the embossings 
222. As a rule two pins 226 suffice for a type, one 
at the top and the other at the bottom thereof, i 
preferably located diagonally opposite each 
other. 
The number and disposition of the embossings 

222 and thus of the contacts 15 of a type, is such 
that their arrangement conforms to the desired 
character or design. A succession of characters 
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forming simple or oft-recurring words or sylla 
bles may be combined on a single base, and an 
example of such combination is shown in Figs. 
6 and 7. 
A modified form of type is shown in Figs. 10 

and 11 in which Successive embossings in the 
Same horizontal and vertical lines are replaced 
by rectangular raised strips 222' with their con 
tact surfaces 15' conductive over their entirety. 

It should be noted that in view of the coopera 
tive arrangement of the circuit-breakers 5 and 
fingers 13 relative to the pattern, as will later 
appear, only those portions of the contact sur 
faces 15' are operatively effective which corre 
spond to respective contact points. 15 of the types 
of Fig. 8, such effective portions being indicated 
in cross-hatching on the second letter of the 
group of Fig. 10. 
The type letters may be made in various ways. 

For instance, by stamping them out of thin metal 
sheets or by casting same of suitable metal. The 
types shown in Fig. 10 are especially well adapted 
for casting. When the types are cast the pins 
226 are preferably integral with the type. For 
the insulating layer of the type I prefer to use 
apanning or insulating enamels. 
For proper horizontal and vertical spacing of 

the types, margins are provided around the con 
tours of the characters of said types. For in 
stance, if it is desired to have a minimum of 
three spaces between adjacent characters of a 
line and a minimum of four spaces between the 
characters of two successive lines-the spaces 
being expressed in distances between the center 
points of two adjacent contacts 15-the types (as 
shown in Fig. 8) are provided at the top, at the 
botton and at the left side of the character With 
a margin of two spaces, whereas at the right side 
the margin is one space. Similar margins are 
provided on the types of Fig. 10 and on the com 
binations of Fig. 6. 

It is evident that other spacings can be pro 
vided by a suitable selection of the margins. 
The holes 211 of the pattern plate 209, which 

are retaining holes for the pins 226 of the types 
and rectangularly cover the platen as described 
in connection with Fig. 13, have preferably a 
horizontal spacing of one space (as above de 
fined) and a vertical spacing of two spaces. 

; Should the vertical spacing be reduced to a sin 
gle space, the vertical margins or the types would 
"also have to be reduced to a single Space. 

It will be readily seen that the previously de 
scribed disposition of the locating pins 226 in 

5 sertion of the types on the platen 209 is easily 
accomplished, and at the same time if desired 
the whole perforated portion of the platen 209 
may be covered by a continuous text or design. 

It is obvious that the margins provided oin the 
types represent the minimum spacing between 
characters or lines and a more open spacing can 
be obtained by not adjacently placing the types. 
Nor is it necessary to form straight horizontal 
lines, but the types may be staggered as might be 
desirable in case of designs or to simulate va 
rious printed forms as shown in Fig. 16. 

I have found, especially in the case of types 
made of thin material, that the insulation. On 
the edges of the base 224 may wear off, and 
when such an exposed edge passes a contact 
finger 13, (assumed the above marginal dispo 
sition), the circuit of the corresponding electro 
pneumatic valve A is completed and undesired 
perforation is produced. Such occurrence can 
be prevented by so selecting the margins that the 

3. 
Side edges do not align with the contact fingers 
of the Selector 13, and the top and bottom edges 
paSS Said fingers at a time period when the cir 
cuit-breakers prevent completion of the electric 
circuits through the fingers 13. 

types having Such marginal arrangement are 
shown in Fig. 12. The margins are in this case 
One-half, One and a half, two and a half, etc. 
Spaces (as previously defined), thereby the side 
edges of the bases 224 are half-way between two 
Vertical rows of holes 211-which as later ap 
pears--also places these edges half-Way between 
two adjacent contact fingers 13. The top and 
bottom edges fall half a space from a horizontal 
row of holes 211, whereas as shall appear, the 
circuit-breakers 5 complete the circuits through 
the fingers 13 only at a time when a horizontal 
row of holes either aligns with fingers 13 or is 
Spaced from the fingers by one unit space. 
The selector device through which the patterns 

are fed for the selective energization of the elec 
tro-pneumatic valves A of the punching mecha 
inism, is shown in Figs. 1 and 2. The selector 
device comprises a table for the feeding of the 
patterns, a bank of contact fingers 13 for the se 
lection of the electro-pneumatic valves A and a 
drive for the advance of the pattern, which drive 
is also interconnected With the drive of the cir 
Cuit-breakers 5 and other circuit-breakers here 
after described, these circuit-breakers being pref 
erably arranged alongside of the selector device. 
The selector device comprises a base 135, which 

by means of four pedestals 169-169 and 
169-169' supports a platform 170 adapted to 
receive the platens 209. The platform approxi 
inates the length of the platen 209 and is sight 
ly Wider than the platen. It is provided with re 
taining walls 171-171, on each of its sides, which 
Walls also serve as guides for the platens as the 
latter are moved over the upper surface of the 
platform 170. 
The platform 170 is provided with grooves 180 

paralleling the retaining sides 171 thereof, the 
grooves being disposed to align with the vertical 
rows of holes 211 of the platen and provide clear 
ance for the locating pins 226 of the types 220 
projecting downwardly through the platen. The 
grooves 180 start at the incoming end of the 
platform 170 and terminate at a point 230 cor 
responding about to the center line of the ped 
estals 169 near the outgoing end of the platform. 
Carried by the extensions 181-181 of the ped 

estals 169-169 near the outgoing end of the 
platform 170 is provided-in a manner later more 
fully disclosed-a, bank of selector contact, fingers : 
13 arranged in a Single row across the platform. 
The contact fingers 13 are insulated from each 
other and their number and disposition corre 
sponds to that of the grooves 180, and thus align 
with the vertical rows of holes 211 of the platen : 
209 when the platen is placed on the platform. 
As previously explained, the spacing of the con 

tact points 15 is such that they all fall along 
vertical rows of holes 211; thus it will appear 
that as the pattern is advanced and the types : 
with their contact portions 5 pass under the 
contact fingers 13, the contacts 15 falling in any 
vertical row pass a selector contact 13 corre 
sponding to said 'OW and thus the bank of con 
tact fingers 13 explores all of the contact points 
15 or the entire operative area of the platen 209. 
The extensions 181-181 form bearings 181'- 

181 for pivots 182-182 of an insulating cross 
strip 183. On the top of the strip 183 and secured 
thereto is a Second insulating strip 184, between 
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4. 
which the Selector contacts 13 are properly spaced 
and clamped. The contacts 13 are thereby se 
curely held and insulated from each other. 
The selector contacts 13 are preferably resilient 

Springs which in their operative position slant 
towards the outgoing end of the platform at an 
angle of about 30. At their contacting ends 13' 
the Springs 13 are bent to an angle of about 45° 
and reduced in width. However, this Width still 
exceeds the diameter of the platen holes 211, pre 
Venting the springs from dropping in these holes. 
At their other ends the Springs 13 after passing 
with a horizontal portion 13', clamped between 
the insulating strips 183 and 184, are connected 
to conductors 12 leading to their respective elec 
tro-pneumatic valves A (see Figs. 3 and 5). 
The upper strip 184 is provided near its two 

ends with arms 186-186 Slanting towards the 
outgoing end of the platform at an angle of about 
45°, these arms supporting at their free ends a 
transverse rod 187 of insulating material under 
lying the contact springs 13. The rod 187 car 
ries insulating washers 145 which maintain the 
proper spacing between the free ends of adjacent 
contact Springs 13. A second rod 189 of insulat 
ing material is mounted between the arms 186 
*186 at their root adjacent to member 184, said rod 
189 bearing on the contacts 13 near the point 
where they emerge from the insulating strips 183 
and 184. The rod 189 provides and maintains the 
desired deflection and tension of the spring con 
tacts 13 and insures Such deflection and tension 
to be the same for the individual Springs. 

Beneath the insulating strips 183 and 184 and 
Sitably Secured thereto is a plate of insulating 
material which extends under the contact finger's 
13 approaching their contact points 13. The 
plate 194 is distanced from the platform by stops 
146, which provide for a proper clearance for the 
types; these stops also limit the downward move 
ment of the spring contacts 13. On the other 
side of the contact, points 13', near the Outgoing 
end of the platform 170, is provided a loosely 
mounted roller 173 Supported by short projecting 
shafts 174-174 journaled in open bearings 172'- 
172’ formed in two upward extensions 172-172 
of the retaining Walls 171-171. The bearings 
172'-172' freely support the roller permitting 
its easy rotation, upward displacement, as Well 
as its removal. 
The end of the shaft 182’ of the cross-member 

183 projects through its bearing 181' to carry a 
Worm gear 190. Mounted on the outside of Sup 
port extension 181 below the worm gear 190 and 
meshing with it is a worm 191 supported in bear 
ings 193-193. The worm 191 is provided with a 
shaft 195, the left end of which carries a knurled 
knob 192 through which rotative adjustment of 
the Unit comprising the contact fingers 13, strips 
183 and 184, rods 187 and 189 and the plate 194, 
about the shaft -182’ can be effected. Rota 
tion of the knob permits adjustment of the Con 
tact pressure exerted by the Springs 13, and also 
permits lifting of the unit out of its operative 
position. 
The outgoing end of the platform 170 (starting 

from a point, indicated as 230 on Figs. 6 and 7) is 
provided with a resilient contact system adapted 
to engage the pins 226 of the types. This contact 
system is shown in Fig. 4 and insures electric con 
nection between the pins 226 of the types and the 
base i70 while the types pass under the selector 
contactS 13. 

Upright metal strips 201 are provided in three 
Crosswise rows. The number of contact strips 
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201 per CrOSSwise row is. One less than the num 
ber of grooves provided on the platform 170 
whereby the corresponding strips of the three 
croSSwise rows align with each other; however, 
they do not form a continuation of the grooves 
180, but are Spaced centrally thereto. 
Associated with each strip 201 is a substantially 

U shaped Spring 203, the two legs 204 and 204' 
of which are parallel with the strip 201 and the 
central portion 205 of which is pinched to the 
incoming end of the strip 201. The two legs 204 
and 204' of two adjacent springs of the same 
crosswise row, contact with each other substan 
tially throughout their length and align with the 
corresponding groove 180. Such pair of spring 
legs 204 and 204 form a contact pair for the pins 
226 of the types. When such a pin 226 leaves its 
groove 180 it engages the contact pair aligning 
With this groove, whereby a wiping contact is 
established between the pin and the contact pair 
which is maintained during the passage of the 
pin 226 between the contact pair. 
The springs 203 of two successive strips 201 

overlap each other to such extent that the contact 
at a pin 226 is not broken when it passes from 
one contact pair to the next pair in advance. . 
While three successive rows of strips 201 and 

of corresponding springs 203 are shown, the num 
ber may be varied. However, it is advisable that 
when a type passes the selector contacts 13 at 
least two of its pins 226 should be simultaneously 
engaged by the spring contacts 203-203. 

For the advance of the platen 209 I provide, as 
shown in Figs. 1, 2 and 3, a toothed drum 141 
having its shaft 140 journaled in pedestal bear 
ings 134-134 supported on the base 135 beyond 
the Outgoing end of the platform. Thereby the 
platen 209 tangentially passes over the drum, 
and upon rotation of the drum its teeth 143 Suc 
cessively engage the guide holes 210 of the platen 
209. 
As the platen and its types leave the outgoing 

end of the platform 170 and pass over the drum 
141, the downwardly projecting pins 226 of the 
type occupy peripheral clearance grooves 142 
provided on the drum, said grooves being similar 
in size and . relative disposition to the grooves 
180 of the platform 170. 
One end of the shaft 140 (shown as the upper 

end on Fig. 1) is extended to carry a Worm gear 
133 adjustably affixed thereto and secured in its 
desired position by two lock nuts 147-147, be 
yond which the free end of the shaft is journaled 
in a third bearing 134" also supported on the 
common base 135. 
The Worm gear 133 is driven by means of a 

worn 132 of a driving shaft 130, the latter being 
journaled on its two ends in bearings 131-131 
affixed to the base 135. The shaft 130, near its 
center is provided with a Worm gear 129, driven 
by a Worm 128 provided on a shaft 126, which is 
journaled at One end in a bearing 127 mounted 
on the base 135, this shaft being that of an elec 
tric or other Suitable motor (not shown). As will 
appear, counter-clock Wise rotation of the motor 
shaft 126 produces through the worm 128, worm 
gear 129, shaft 130, worm 132 and Worm gear 133, 
a similar rotation of the drum 141, which when 
engaging With its teeth 143 the guide holes 210 
of a platen 209 provide for a continuous advance . 
of the pattern to and beyond the selector con 
tacts 13. A frame 240 is provided at the outgoing 
end of the platform beyond the drum 141 to re. 
ceive the patterns as they leave the Selector de 
Wice. 
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As the engagement of the holes 210 by the teeth 

143 of the drum 141 only takes place after the 
head end of the platen 209 has left the platform 
170 and synchronism between the advance of the 

3 platen and the other apparatus is only established 
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through the drum 141, it is necessary that the 
first platen of a Series of platens be provided with 
a blank entering margin corresponding or slight 
ly exceeding a distance a, shown in Fig. 2, which 
is approximately the distance between the selec 
tor springs 13 and the engagement point of the 
teeth 143 with the guide holes 210. 
Once synchronism is established, additional 

platens do not require such blank margins, pro 
vided such platens are fed to follow the preced 
ing platens without interspace. 
The plate 194 and the roller 173 previously de 

scribed are provided to prevent the raising or 
rocking of the types as they engage the selector 
springs 13. 
The pivotal mounting of the unit carrying the 

contacts 13 previously described, provides besides 
adjustment of the contact pressure, easy access 
to the nest of contact Springs, for cleaning and 
inspection, after the contact carrying unit has 
been swung upwards. 
The open bearings 172-172 allowing easy re 

moval of the roller 173, further aid in making 
accessible the entire portion of the platform 170 
occupied by the nest of springs 203. 
The passage through the selector device of a 

pattern actuates, as before described, the punches 
63 to produce on the roll 69 a simulation of the 
characters of the pattern in which the type or 
designs of the pattern are defined by perfora 
tions. 
A perforated roll may in turn be used as a 

pattern for the repeated duplication of the origi 
nal, and for this purpose I prefer to make the 
perforated roll a duplicate of the original pat 
tern, not only in respect to the relative disposi 
tion of the guide holes 210 with the guide holes 
96, and the contact surfaces 15 of the types with 
the holes 99 produced thereby, but also in their 
actual size and spacing, so that when the roll 
69 is used as a pattern for duplication the per 
forations 99 forming the letters or designs of 
the new pattern present an organization of holes 
to the contact fingers 13, corresponding in size 
and disposition to the contact surfaces 15 of the 
original pattern. . 
In using a perforated roll as a pattern, for 

instance one as shown in Fig. 15, the contact 
fingers 13 contact directly through the pattern, 
i.e., through the perforations 99 of the roll 69, 
with the platform 170 and thus complete directly 
through the platform 170 the circuits of the se 
lected electro-pneumatic valves A. A thin metal 
plate (not shown) is placed over the platform 
170 covering the nest of springs 203 and presents 
a smooth conductive surface to the contact fin 
gerS 13. 
I provide beyond the entrance end of the plat 

form a spool. 179 adapted to receive the per 
forated roll to be duplicated, and a Second Spool 
165 in the rear thereof, which is driven by means 
later more fully described, and which serves to 
rewind the roll after its passage under the con 
tact fingers 13 and over the drum 141. 
The guide holes 96 of the paper record, for 

reasons more fully described in said above' re 
ferred to application, are disposed similarly to 
the guide holes 210 of the platen and therefore 
engage in the same way the teeth 143 of the drum 
14, as do the guide holes 210. 

Bearings 178 a 178 affixed to the base 135 at 
the entering end of the platform removably and 
loosely support the spool 179 by means of re 
tractable pivots 167'-167 carried by the knurled 
knobs 167-167. The spool 165 located about 
midway along the length of the base 135 is piv 
otally, and removably supported between pedesta. 
bearings 151 and 168; 
The pedestal bearing 168 is similar to, but lower 

than the bearing 178; while the bearing 151 is 
provided with an outward extension 151' support 
ing a shaft 150. The shaft 150 extends inwardly 
and on its end 157 it is provided with a trans 
verse pin 166 adapted to engage corresponding 
slots 166' in the ends of the spool. 
The spool 165 is driven from the drum 141 by 

means hereafter described, 
The shaft 150 extends beyond the bearing ex 

tension 151' and loosely carries on its extended 
portion a Sprocket 149, which however, does not 
Operatively engage the shaft 150. Attached to 
the Sprocket 149 by means of a tubular extension 
149' is a friction disc 152. Loosely carried by 
the shaft 150 is a friction washer 153 of fibre or 
other suitable material, interposed between the 
friction disc 152 and a Similar disc 154. The disc 
154 is provided with a collar 154'. A pin 160 en 
gages the collar 154' and a slot 160' provided 
along the shaft 150. The pin 160 thereby pre 
vents rotation of the disc relative to the shaft 
150, but at the same time permits lateral move 
ment of the disc 154 along said shaft. 
The outer end of the shaft 150 is threaded at 

150' to receive a nut 164, which bears a washer 
164' between which and the disc 154 is interposed 
a spring 1.62 pressing against the disc 154 and 
thus against the washer 153 and the disc 152. 
Adjustable frictional engagement between the 
disc 152 and its sprocket 149, and the shaft 150 
(through engagement of the pin 160 of disc 154 
with the slot 160 of said shaft) and its trans 
verse pin 166 is thus established, the friction de 
pending upon the adjustment of the spring ten 
Sion. 
A sprocket 144 is fixedly mounted on the shaft 

140 of the drum 141, between the pedestal bear 
ings 134 and 134", said Sprocket being larger in 
diameter than the sprocket 149 carried by the 
shaft 150. The sprocket 149 is driven from the 
sprocket 144 by means of a chain 148 at a rate 
inversely proportional to the sprocket diameters. 
As the paper is wound up on the roll 165 the 

outside diameter of the spool increases due to 
the successive layers of the paper wound thereon. 
Should the speed of the shaft 150 be kept at a 
constant ratio relative to the speed of the shaft 
140, the increasing diameter of the paper wound 
on the spool 165 would tend to tear the paper as 
it is unwound from the drum 141. To maintain 
the advance of the paper constant, a slip is pro 
vided between the sprocket 149 and the shaft 
150 by the means previously described, whereby 
such slip prevents tearing of the paper. 
The circuit-breakers 5 previously described are 

carried by the shaft 130 on its portion extending 
beyond the worm-gear 129 toward the incom 
ing end of the selector. Beside the circuit 
breakers 5 of which four are shown, three fur 
ther circuit-breakers 5', 37, and 82, are carried 
by the shaft 130, the latter two circuit-breakers 
being of double width. 
The circuit-breakers 82, 5 and 37 control elec 

tro-pneumatic magnets of the punching device 
which on their turn cause the Synchronized ad 
vance, stoppage and guide perforation of the pa 
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6. 
per record as is fully described in my above re 
ferred to application. 

It should be well understood that circuit 
breakers or other circuit control devices having 
other functions can be synchronized with the 
Selector device should the latter be used. With 
other apparatus, than the punching device of my 
previously referred to application. 
From the foregoing it appears that the common 

shaft 130 serves to drive the circuit-breakers as 
well as the drum 141. The rate of advance of 
the pattern is determined by the rate or rotation 
of the drum 141, and the rate of advance and 
perforation of the paper roll in the punching 
apparatus, as is more fully described in my above 
referred to application, is determined by the 
rate of rotation of the circuit-breakers. Thus, 
the rates of advance of the pattern and of the 
paper are properly Synchronized, although the 
advance of the pattern is continuous While the 
advance of the paper is intermittent. . . . 

: To simplify the use of punched records as pat 
terns I prefer not only to maintain a fixed rela 
tion between the advance of the pattern and that 
of the paper, but also to make the steps of ad 
Wance equal. 
To produce a perforated record from a pattern, 

a roll of paper or similar material is passed 
through punch blocks 64-66. 
The pattern from which the record is to be 

punched is set up on the set-up tray 206, where 
by a platen. 209 is placed on the tray and the 
types set up according to the text or design re 
quired, quite similarly to type-setting for printing. 

3. The pins 226 of the types thereby engage the 
holes. 211 of the platen 209 and secure the types 
on the platen. - - - - - 

The first pattern, as previously explained, is 
provided with a head margin and is placed. On 
the platform 170, and manually advanced to and 
beyond the selector springs 13 until the guide 
holes 210 engage the corresponding teeth. 143 of 
the drum 141. 

After such engagement, the pattern is ad 
5. vanced automatically through rotation of the 
drum 141. At the same-time the contacts 15 of 
the types pass under the selector contacts 13, 
and the circuits of the electro-pneumatic valves 
A are energized selectively during the closure of 
the circuit-breakers 5. The time of closure of the 
circuit-breakers 5, as stated, is such that the cir 
cuits of the electro-pneumatic valves A are both 
made and broken at the circuit-breakers 5 rather 
than at the contacts between 13 and 15. Energi 
zation of the selected electro-pneumatic valves A 
causes the corresponding punches 63 to perforate 
the paper 69, whereby the perforations. 99 so 
effected, correspond in disposition to that of the 
contacts 15 of the types. 
To provide proper adjustment for synchronism 

between the worm gear 133 and the circuit-break 
ers, the drum 141 is released from the shaft 130 
in the way previously described and rotated until 
it is properly synchronized with the circuit 
breakers, in which position it is secured. Thus 
the drum 141 and shaft 130 are again connected. 
In case it is desired to duplicate a record from 

a master record instead of a pattern, the master 
record is inserted on the spool 179 and threaded 
Over the platform 170 and through SpringS 13 
over the drum 141 and the take-up bobbin 165. In 
this case, as stated, a metal Strip is placed over 
the nest of contact springs 203 to complete the 
electric circuits, which are now established 
through the perforations 99 of the master record. 

1,978,967 
The guide holes 96thereby engage the teeth 143 
of the drum 141, and the advance of the master 
record and its cooperation with the other parts of 
the mechanism is the same as in the case of the 
pattern. 

It will be realized that my invention has various 
important advantages and permits, for instance, 
the perforation of records in a simple expedient 
Way. Well adapted for commercial production. 
Operating speeds as high as 300 to 400 lines of 
perforations per minute, can be thereby obtained, 
giving perfect records without any inaccuracies 
due to omitted, misplaced or undesired perfo 
rations. 
The Only operation requiring skill is the Set 

ting-up of the patterns, which is done much along 
the lines of regular type-setting. However, set 
ting-up by my method provides for much greater 
flexibility than regular type setting, as charac 
ters of any type and size may be intermingled and 
arranged in any desired spacing in straight or 
Staggered lines, and combined in any suitable 
Way With designs. 
No special skill is required for the feeding of 

the pattern onto the selector device and once en 
gagement of the teeth 143 of the drum 141. With 
the guide holes 210 of the first pattern is obtained, 
the subsequent patterns are simply fed in close 
Succession. Thereby types of the tailend line of 
a pattern may extend to the headend line of the 
Succeeding pattern. 
In case the record is made from a master rec 

ord, the operation is even simpler. In this case 
after the threading of the master record, the 
Whole operation is entirely automatic. . . . . . . . 

While I have described my invention in connec 
tion with Specific embodiments and as applied to 
a punching device as described in my prior appli 
cation, I do not wish to be limited to such emi 
bodiment and application and the appended 
claims should be construed as broad as permis 
sible in view of the prior art. 
What I claim as new and what I desire to se 

cure as Letters Patent is: - 
1. In a selector device for perforating records 

from a pattern provided With contacts, a plat 
form adapted to receive the pattern and means 
to advance Said pattern on the platform, Selector 
contacts arranged transversely in respect to the 
advance of the pattern and adapted to engage 
said pattern contacts, projections on said pat 
tern to provide electric connections between the 
pattern and the platform when the pattern passes 
the region of the selector contacts, and grooves 
in said platform for the clearance of Said projec 
tions before they enter Such region. 

2. In a pattern for selective perforation of rec 
ords, a type-carrying platen provided with a 
series of perforations and contact carrying blocks 
adapted to engage said perforations for the po 
sitioning of the contact blocks. Y 

3: In a device for selective perforation of rec 
ords, selector means comprising a bank of Selector 
contacts, a perforated platen provided with a . 
Series of perforations, metallic types provided 
with raised contact surfaces, and locating pins to 
engage Said perforations and position Said types 
relative to the platen, said selector contacts being 
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so dimensioned as not to protrude through the 45 
perforations of the platen. 

4. In an electric contacting system, projecting 
pins carried by traveling members and trans 
versely and longitudinally spaced substantially 
V-shaped contact Springs, two legs of adjacent 50 
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contact Springs engaging a pin as the member 
passes over the Springs, successive springs over 
lapping each other to provide for a substantially 
uninterrupted engagement of said contact pin 
With the contact springs. 

5. For the selective closure of the circuits of 
an electrically-controlled perforating machine, a 
Supporting structure and a bank of selector con 
tacts transversely disposed on said structure, a 
Carrier of insulating material adapted to be 
passed along said structure, metallic types pro 
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7 
vided with raised contact surfaces disposed on 
Said carrier and adapted to selectively close said 
circuits when contacting with cooperating selec 
tor contacts, a perforated record of insulating 
material adapted to pass along said structure and 
Said selector contacts interchangeably with said 
Calrier, and removable means for selectively clos 
ing said circuits through perforations of said 
record paSSing respective Selector contacts. 

FRANK. J. SPRAGUE. 
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