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Patented Oct. 31, 1944 2,361,859 

UNITED STATES PATENT of FICE 
2,361,859 

SLIDE CARD TRANSLATOR, 

Rudolph F. Mallina, Hastings on Hudson, N. Y., 
assignor to Bell Telephone Laboratories, Incor 
porated, New York, N.Y., a corporation of New 
York 

Application November 9, 1943, Serial No. 509,564 
(C. 179-18) 6 Claims. 

This invention relates to improvements in 
"card' translaters of the type disclosed in the 
Copending application of G. R. Stilbitz, Serial 
No. 485,734, filed May 5, 1943. 
One of the objects of the invention is to pro 

vide a card translator of the character described 
which will be comparatively simple in construc 
tion, easy in operation, compact in form and 
inexpensive to build, and which may be operated 
to Select the cards as desired in a much more 
accurate and expeditious manner than has here 
tofore been possible with apparatus of this kind. 
Another object of the invention is a transla 

tor of the character described in which the cards 
contained within the supporting apparatus may 
be easily and reliably removed therefrom, or re 
placed by other cards, through the simple expe 
dient of operating a hinged pressure pad that 
normally rests upon the card stack, said pressure 
pad having also the additional function of nor 
mally holding the cards securely in place in 
Stacked relationship within the supporting appa 
ratuS. 
Another object of the invention is to provide a 

translator of the character described in which the 
notches on the different cards may be altered 
without necessitating any changes in the con 
Struction of the translator itself and without 
complicating its method of operation, thereby 
making the apparatus adaptable for a variety of 
uses in which translators of this kind may be 
employed. 
A further object of the invention is to provide 

a translator of the character described which will 
provide a Suitable housing for a greater number 
of cards, and make possible a more rapid, re 
liable and accurate selection thereof in a smaller 
and more simply constructed apparatus than has 
heretofore been possible. 
With the above-mentioned and other objects in 

view, the invention consists in the novel con 
Struction and combination of parts hereinafter 
described, illustrated in the accompanying draw 
ings and Set forth in the claims appended here 
to, it being understood that various changes in 
the form, proportion, size and minor details of 
construction within the scope of the claims may 
be resorted to without departure from the spirit 
of the invention or sacrificing any of the advan 
tages thereof. 

Referring to the drawings: 
Fig. 1 is a front view of the translator taken 

along the section line f-f of Fig. 2; 
Fig. 2 is a plan view of the translator; 
Fig. 3 is also a front view of the translator, 
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taken along the section line 3-3 Of Fig. 2, and 
shows the translator in an operated position 
subsequent to the selection of a card; 

Fig. 4 shows a side view of the "read' magnet 
and the manner in which the “read' bars are 
hinged to the armature thereof; 

Fig. 5 is a cross-section of a preferred coh 
struction of a part of the "select' and “read' 
bars; 

Fig. 6 shows a cross-section of a part of the 
two card guides; 

Fig. 7 isometrically shows the manner in which 
the read bars are mounted and the relation of 
the mounting means to one of the reset magnets 
and the right card guide; 

Fig. 8 shows a perspective view of the left card 
guide, read bar and read magnet Support; 

Fig. 9 shows a select bar in relation to its 
controlling select magnet; while 

Fig. 10 shows the detailed construction of the 
read bar. 

Before proceeding with the detailed descrip 
tion of the invention, it may be well to remark 
that the translator shown and described in the 
above-mentioned copending application of G. R. 
Stibitz comprises a structure adapted to support 
a plurality of cards each notched along the top 
and bottom edges thereof according to a code 
of paired wide and narrow notches to indicate 
certain items of information and Some arbitrary 
or actual translation thereof, also in code of 
paired wide and narrow notches. The cards are 
Stacked together in the same Sense With the 
notches forming grooves of varying widths. Over 
each groove is disposed a controllable bar which 
is adapted to fit into the narrow portion of the 
groove, and when the translation of a particular 
item of information is desired, bars are selec 
tively inserted into those grooves formed by the 
notches that denote the items of information 
which are determined by the wide notches On 
the information or “select' side of the card that 
contains the desired translation. Since the num 
ber of wide notches and their distribution along 
the information edges of a, card are individual 
to the card, and since the bars are adapted to fit 
the grooves formed by the narrow notches, it 
follows that the bars which are inserted into 
grooves determined by the wide notches of a 
particular card will cause all cards to be locked 
against sidewise movement except the One whose 
wide notches determined the bars to be inserted, 
an operation which leaves this one card free to 
move Sideways out of the stack by the difference 
between a wide and narrow notch. Means are 

  



2 2,361,859 
provided for pulling the selected card partially 
out of the stack by the amount indicated, and 
this partial withdrawal of the card will cause 
the unnotched spaces between the narrow notches 
that comprise the translation record of the card 
thus selected to “cover up' the aligned narrow 
notches of the unmoved cards on each side of the 
selected card while the wide notches on Said 
card forming part of its translation record will 
either reduce aligned wide notches on the othel 
cards to the width of narrow notches or, if they 
are narrow notches in the first instance, will 
leave their width unaffected. An attempt is then 
made to insert a controllable bar in each of the 
grooves formed by the translation records of the 
cards in the stack, but the only grooves that 
will be penetrated by the bars are those which 
were not blocked by narrow notches in the trans 
lation record of the card moved Out; that is, those 
bars which are disposed Over the grooves marked 
by wide notches of the translation record of this 
card. These bars, upon entering the grooves, 
each close a pair of contacts, and the combi 
nation of separate electric circuits closed there 
through will provide the electrical equivalent 
of the arbitrary or correlated translation re 
corded by the wide notches on the translation 
record Of the Selected card, 
In the translator which constitutes my inven 

tion, the code notches are all on one edge of the 
card instead of being paired on opposite edges 
thereof, and the 'select' bars, that is, the bars 
which are instrumental in Selecting the various 
cards, are normally inserted in the grooves 
formed by the wide and narrow notches that 
constitute the Select codes. This automatically 
locks all the cards in stacked relationship. In 
selecting a particular card, the select bars, in 
stead of being selectively inserted in the grooves 
determined by the wide notches in the Select 
record of the card to be selected, are selectively 
withdrawn from the grooves determined by the 
narrow notches thereof, thus leaving undisturbed 
those bars which are normally in the grooves 
determined by the wide notches. Since each 
card is held locked by the bars against the ten 
sion of a Spring individual to each card, the 
Withdrawal of the bars from the grooves deter 
mined by the narrow notches on the card to be 
Selected frees the latter card to the pull of its 
own spring, the latter moving the card out of the 
stack by the difference between a wide and nar 
row notch. The card thus selected blocks, by 
means of the narrow notches of its select record, 
the grooves determined by its narrow notches 
and leaves unblocked the grooves determined by 
its wide notches. A normally operated "read' 
magnet that controls a 'read' bar individual to 
each groove formed by the notches of the vari 
OuS translation records is then deenergized to 
release the bars in an attempt to cause each bar 
to become intruded into its own groove and, of 
course, the grooves which have been covered 
up by the unnotched portion of the edge follow 
ing each narrow notch in the selected card will 
block the intrusion of the associated bars, leav 
ing only those bars free to intrude which are 
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disposed Over grooves determined by the wide . 
notches in the translation record of the selected 70 
card. Each read bar is provided with a ever 
which, when the bar is fully inserted into its 
associated groove, operates to close a pair of con 
tacts through which a working circuit may be 
closed, the number of such circuits, correspond 75 

ing to the number of intruded bars, indicating 
the translation recorded on the selected card. 

In restoring the translator mechanism to nor 
mal, the read bars are withdrawn from their 
respective grooves by the operation of the read 
magnet. A pair of reset magnets are then op 
erated to push the selected card back into the 
card stack against the tension of its individual 
spring. The select bars previously withdrawn 
from their respective grooves during the selec 
tion operation are then released for reinsertion 
therein, whereupon all the cards are then locked 
in their normal unselected position. - 
As will be readily understood, the size of the 

translator mechanism will depend upon the total 
number of cards to be accommodated thereby, 
the length of the cards and the character of 
the select and reading codes to be used there 
on. To illustrate the general principle of Con 
struction and operation exemplified by my in 
vention, I have chosen to illustrate the same by 
a device adapted to accommodate. One-hundred 
cards, each notched along one edge according 
to a code indication of two numbers, the One set 
of two numbers designating the card itself and 
the other set of two numbers designating the 
translation individual to the card. The code 
adopted is the "binary' code which is described 
and illustrated in the above-mentioned Copend 
ing application of Stiblitz and comprises a pair 
of wide and narrow notches for each binary 
place, a wide notch followed by a narrow notch, 
for example, designating the binary digit 1 and 
a narrow notch followed by a wide notch desig 
nating the binary digit 0. Since the one-hun 
dred cards may be assumed to have the decimal 
numbers 00 to 99, each such number will have 
its equivalent of seven binary digits, each such 
digit (0 to 1) being indicated along the edge 
of the card by a pair of wide and narrow notches 
according to the above assumed position of these 
notches. Thus each card will have a 'select' 
code comprising fourteen notches, wide and nar 
row according to the indicated number, to form 
fourteen grooves of varying widths when the 
cards are stacked in the same sense. 
The number which represents the "output' or 

"translation' record notched on a card will de 
pend, of course, upon the character of the in 
formation to be translated and upon the number 
of binary digits required to represent this trans 
lation. Where, for example, each item of in 
formation for each of the hundred cards may 
be designated by a two-digit decimal number, 
seven binary digits or fourteen pairs of wide and 
narrow notches will be sufficient to provide this 
translation. Where, on the other hand, the 
translation requires more than two decimal 
digits, corresponding increases in the binary 
code thereof will be required. In the present 
embodiment of the invention described hereun 
der by way of example, it is assumed that the 
translation of the information may be repre 
sented in terms of two-digit decimal numbers 
which require the equivalent of a seven-digit 
binary number each necessitating fourteen wide 
and narrow notches along the edge of the card. 
It should be understood, however, that no limita 
tion of any kind is intended by the illustrative 
example as to the number of cards that can be 
handled by the translator or the number of bi 
nary digits that should be used either for the 
"input' or "output' record except to note that, 
as the binary digits are increased and the grooves 
formed by the notches indicating these digits 

  



2,861,859 
are correspondingly increased, additional select 
and read bars and controlling equipment there 
for will be necessary. 

Referring, now, to the various figures of the 
drawings, which show one specific structure emi 
bodying the principles of the invention as above 
outlined and in which the same reference numer 
als in each of the figures designate the same 
parts, a card, designated by the numeral , is a 
long metallic member, rectangular in form which 
is provided with a group of fourteen wide and 
narrow notches along the left bottom edge and 
another group of fourteen wide and narrow 
notches along the right bottom edge, both groups 
of notches being separated from each other by an 
unnotched portion of the card. The left group 
of notches comprising seven binary digits, desig 
nates the card itself or "input' as it shall herein 
after be called, while the right group of notches, 
also comprising seven binary digits, designates 
the information or "output' or "translation' as it 
shall hereinafter be called, which the card is 
intended to convey. Since it is assumed that the 
input and output entries on each card will be 
designated by an equal number of binary digits, 
each card i is, of course, made up of the same 
number of notches. Further, each card is formed 
with a spring rest 4 on its lower edge to the right 
of the input group of notches and with a detent 5 
projecting outwardly from the middle of its right 
end, said detent 5 serving as a butt for pushing 
the card back into the stack subsequent to its 
selection as more particularly described herein 
after. 
As shown in Fig. 2, the hundred cards are 

divided into five groups of twenty cards each, 
with each group further subdivided into four sub 
groups of five cards each. As shown more par 
ticularly in the other figures, each card is sup 
ported upon and within two card guides, the left 
card guide 2 and the right card guide 3. The left 
guide 2 is a long, rectangular box-like structure 
which is Secured to or made integral with the 
upper end of the upright portion 9 of the support 
20 (Fig. 8). The guide is provided with vertical, 
exposed compartments, or slots, divided by the 
partitions 5 in equally spaced groups of four, 
each group being separated by the block 8 and 
with each compartment capable of slidably ac 
commodating five cards therein. The slots are 
slightly deeper than the width of the cards so as 
to cause the top edges of the latter to be clear of 
the tops of the slotS. 
The right guide 3 is supported at its two ends 

by the top of the two bracket members 9 and 9" 
(Figs. 2 and 7), each of the latter forming a part 
of the restoring magnet Supporting framework as 
explained hereinafter. The guide , like the 
guide 2, comprises four groups of compartments, 
or slots, which are divided off by partitions. 5 
spaced equally as those of guide 2 and similarly 
separated by the blocks 8. The slots of guide 3, 
however, differ from those of guide 2 in that they 
are open at each end to permit the horizontal 
passage of the cards therethrough, the guide 
itself being simply a rectangular block secured by 
screws or other suitable means to the top of the 
bracket members 9 and 9”. Further, the groups 
of slots in guide 3 and the individual slots of the 
groups are so spaced that, when the guide 3 is 
secured to the brackets, corresponding slots on 
both guide 2 and guide 3 will be in horizontal and 
vertical alignment. The cards that rest in the 
slots will, therefore, be substantially "free" and 

5 

O 

30 

40 

45 

6 

60 

65 

70 

3 
grooves. Thus when the cards are inserted in 
the corresponding slots of the guides 2 and 3, they 
will form five card stacks Separated from each 
other by the spaces between the separating blocks 
8. Since the cards are all to be inserted in the 
various slots in the same sense with their respec 
tive notched edges on the bottom, and since the 
cards are pushed horizontally into the left guide 
2 until their respective left edges abut against the 
closed end of said guide, it is evident that the 
cards will thus be arranged into five separate 
Stacks of twenty cards each with the notches 
thereof forming aligned grooves that traverse 
the entire five Stacks. 
To the base member 0 are suitably secured a 

number of Select magnets 6 and 7 which con 
trol as many Select bars 23 to effect a selection of 
any one of the cards in any one of the groups. 
AS Stated above, the quantity of select controlling 
equipment provided for the translator depends 
upon the number of cards. When one-hundred 
cards are used with each card identified by a 
decimal number 00-99 and the binary code is 
applied for each of these numbers, seven binary 
digits or fourteen select notches will be required 
in each card to form as many grooves. Hence in 
the present embodiment of the invention which 
illustrates a translator using one-hundred cards 
notched in the binary representation of two deci 
mal digits, fourteen Select magnets divided into 
two groups of Seven magnets each are provided. 
The Seven magnets f of one group are mounted 
Within the Support 9 in equally Spaced relation 
with the cores thereof secured to the base 20, 
flush or substantially so, with the right flange 24, 
the support 9 being so mounted on the base to 
that the front and rear Select bar SupportS or 
ears 22 and 22", respectively, will fall within the 
left edge of said base. Secured to the base to in 
magnetic contact with the flange 24 is the L 
shaped magnetic member 8 which is of the same 
length and width as fange 24, and on the base of 
Said member 8 are Secured the Seven select mag 
nets 6 of the second group. These magnets are 
equally spaced in relation to each other and to 
the magnets f so that corresponding magnets in 
each of the two groups will form horizontally dis 
posed pairs of magnets fl-6 as shown in Fig. 2. 
The upright 9 is provided at each of its upper 

ends with a pair of aligned apertured ears, name 
ly, the front ears 22 and the back ears 22'. These 
ears provide apertures for the pivots that will 
Support the Select bars 23 in the manner indi 
cated hereinafter, and the slotted space between 
each pair of ears, while equal for both pairs, will 
be determined by the number of select bars pro 
vided for the translator. N 

Each select magnet f T and 6 controls a U 
shaped select bar 23 (see Fig. 9) which, at the 
end of One croSS member (the rear cross member 
in the present embodiment of the invention) is 
provided with a downwardly extending lever por 
tion, a hole 25 being provided at the end of the 
rear CrOSS member, and a similar aligned hole 
being provided at the end of the forward cross 
member. Each select bar 23 is formed with an 
armature 28 having a rounded portion to engage 
the core of its controlling magnet f 7 or 6 and 
a rectangular portion to engage the top edge of 
the magnet supporting member 24 or 8. The 
location of the armature along the main member 
of the bar and whether the curved portion thereof 
will be to the right or to the left of said main 
member will depend, of course, upon the location 

the notches thereon will form aligned horizontal of the associated magnet upon either the member 

  



4. 
9 or the member 8, as will be apparent from 

Figs. 1 and 2. Along the upper edge of the bar 
is welded or otherwise suitably Secured thereto a 
thin strip. 26 of a thickness which is slightly leSS 
than the width of a narrow notch. On the cards. 
The strip is secured to the bar so as to leave a 
portion of it exposed which is slightly greater 
than the depth of the notch So that, When the 
bar is lifted into the groove formed by a column 
of notches, this exposed portion may fully and 
frsely be intru:ded into the groove. It is obvious 
that while the bar has to have Sufficient thickneSS 
to insure rigidity, the fact that a thin Strip 26 
can be mounted thereon for intrusion into a 
groove means that the notches can be made Small 
er and thus reduce the length of the Cards. But 
the use of the strip 26 may be dispensed with and 
the top edge of the bar inserted in the groove 
if, for any reason, Small notches are undesirable, 
the “narrow' notch of a card being dimensioned, 
in this case, to be slightly Wider than the thick 
neSS Of the bar, 
The bars 23 of which fourteen are provided in 

he present embodiment of the invention, are of 
progressively diminishing dimensions, the largest, 
for control by the last magnet 6 of the Outer 
row of Select magnetS 6, having its main and two 
croSS members proportioned. So that said croSS 
menbers will fit Within the extreme front and 
rear slots encompassed within the pairs of ears 
22 and 22 the aligned holes 25 in said cross 
members being in alignment with the holes in 
Said ears. With the outer bar so adjusted be 
tween the two slots, the main member of the bar 
will come directly underneath the fourteenth 
grOOve formed by the extreme right-hand Select 
notches of the card Stacks. 
On the other hand, the Smallest bar 23 which 

will be controlled by the first or frontmost select 
magnet 7 of the inner row of seven magnets, will 
have its main and two cross members propor 
tioned so that the latter will lie within the inner 
noSt Slots of the pair of ears 22 and 22 with the 
holes thereof in alignment with those of the ears 
and with the main member thereof coming direct 
ly underneath the first groove (counting from 
the left in Fig. 1) formed by the first select notch 
in each of the cards. The remaining twelve bars, 
disposed between the largest or outermost bar 
and the Smallest or innermost bar, are propor 
tioned for the location of their respective main 
memberS directly underneath the correlated 
grooves formed by the intermediate select notches 
On the cards, and for the location of the respec 
tive CrOSS members in the allocated slots therefor 
between the pairs of ears 22 and 22. These bars 
are freely supported by the pivot pins 28 and 28, 
the former pin traversing the aligned holes of the 
front CrOSS bar members between ears 22, and the 
latter traversing the holes of the rear cross bar 
members between the ears 22. 
The lower portion 25 of each of the select bars 

23 is acted upon by a spring 30 individual to each 
bar, each of Said Springs being secured by its bot 
ton end to the Outer surface of upright 9 and 
preSSing upon the portion 25 so as to keep bar 23 
under tension, thus applying to the latter a force 
tending to rotate it in the counter-clockwise di 
rection. Now when the one-hundred cards 
are grouped into the five stacks by placing then 
in their appropriate slots in the card guides 2 
and 3 as above set forth, the select notches form 
Select grooves of varying widths, also as above 
Set forth, With each groove directly over the edge 
26 of the select bar 23 allocated to the groove. 
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2,361,859 
Since the location of the card guides 2 and 3 (the 
former by its position in the upper inner side of 
upright 9 and the latter by the height of the 
bracket members 9 and 9') is determined with 
the view to providing but a slight clearance be 
tween the top edges of the bars and the lower 
edges of the cards when the intrusion edges 26 
have penetrated the full depth of the card 
notches, and since the bars are urged to move in 
a counter-clockwise direction by the action of 
their respective Springs 30 (the intrusion edges 
26 meanwhile being directly underneath their 
corresponding grooves), it follows that the edge 
26 of each bar will be fully intruded Within its 
own above disposed groove. Moreover, Since 
each card will have one or more narrow Select 
notches in its group of select notches, and since 
the thickness of the edges 26 of the intruded 
bars is slightly less than the width of the nar 
row notches, it further follows that, With the 
edges 26 of the Select bars 23 fully intruded into 
their corresponding grooves, each card Will be 
locked against any sidewise movement. 
To counteract the force of the bars (applied 

thereto by the Springs 30) in trying to lift the 
cards out of their respective slots in the card 
guides, a pressure pad 3 is provided which rests 
upon the top of the card stacks. This pad is a 
U-shaped element having an inverted T-shaped 
main member that runs at least the full length 
of the card Stacks, and two cross members which 
are hinged on and supported by the pins 28 and 
28' exterior to the Outer pairs of ears 22 and 22' 
by aligned apertures at the ends of Said CrOSS 
members. The pad 3 is thus adapted to swing 
counter-clockwise about the pins, and the length 
of its cross members preferably may be such as 
to cause the main member to rest upon the Stack 
at the COSS Center thereof, as Shown in Fig. 2, 
The Weight of the pad is Such that, When rest 
ing upon the card Stack, it will fully counteract 
the force of the select bars 23 to lift the cards 
Out of their guides 2 and 3. 

If it is now desired to change or replace a card 
, the pressure pad 3 is lifted off the card stacks 
by Swinging it to the left, Preferably it would be 
desirable under these circumstances first to en 
ergize all the Select magnets 6 and and there 
by Withdraw all the select bars 23 Out of their 
respective grooves. With the pressure pad of 
the card stack and the select magnets energized, 
the cards may be removed from the stack by lift 
ing then Vertically Out of their slots in the 
guides 2 and 3. The replacing cards may then 
be placed in the vacated positions, the pressure 
pad 3 SWung to the right into position of rest 
upon the Card Stack and the select magnets 
thereafter deenergized to cause their respective 
bars 23 again to be intruded within the select 
grOOWes. 
Mention has been made of the fact that each 

card is provided with a lug 4 on its lower right 
edge beyond the group of notches forming the 
translation part of the card record. Each of 
these lugs controls the moving one of a pair of 
SpringS 32 individual to each card, each of said 
pair of Springs being insulatedly clanped to the 
base plate O and protruding through suitable 
Openings therein. The lugs 4 on the several 
cards in each group of twenty cards are progres 
Sively staggered to the right beginning with the 
first card in each group, and the spring pairs 32 
individual to each card in a group of twenty are 
Similarly Staggered so as to bring the moving 
Spring of each pair into engagement with its con 
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trolling lug on the card. The springs are stag 
gered because the thickness of a card stack as 
sembly is much less than the width of all the 
associated springs, and if the latter were to be 
horizontally aligned perpendicularly to the cards, 
the space would be insufficient to accommodate 
all the springs. 

For each two groups of forty cards there is 
provided a double-edged staggered slot guide 33 
of insulating material, said guide being formed 
With twenty rectangular teeth along its front 
edge and twenty rectangular teeth along its back 
edge. The guide has a right vertical flange por 
tion Suitably apertured for attachment by screws 
to the underside of the right card guide 3, the 
left end of said guide being supported by screws 
upon the upright 34 which, in turn, is secured 
to the base plate to by screws or the like and is 
of Sufficient depth to support the two full guides 
33 and the half guide 35, each of the latter hav 
ing only twenty teeth along one edge for the 
twenty springs of the last or fifth group of cards, 
counting from the front. The tip of the mov 
ing spring of the pair 32 for each card normally 
rests against the left edge of the lug 4 and is ten 
Sioned to apply a force to the card that will tend 
to move the same to the right; that is, out of the 
stack. The Spring passes through an aligned 
slot in the guide 33 (or guide 35) and is limited 
in its movement by the right edge of the slot 
which the Spring Will engage when, on the asso 
ciated card being released for sidewise movement 
in the manner hereinafter shown, the spring 
moves in the direction of the applied tension. 
Since the movement of the card out of the Stack 
is controlled by the tension in the moving spring 
of the pair 32 and by the difference between a 
wide and narrow notch in its selection group of 
notches, the width of the slots in the Spring 
guides 33 is made no larger than this difference 
so that the spring will be limited in moving the 
card out any further than this distance. When, 
therefore, the spring engages the right edge of 
the spring slot 33 (or 35), the card will cease to 
move. The stationary Spring of the pair of 
springs 32 which is shorter than the moving 
spring (to cause the tip thereof to come below 
the guide 33) will then be engaged by the mov 
ing spring. An electric circuit completed 
through the two springs will indicate that the 
card controlled by the moving spring has been 
moved out of the stack; that is, that the card 
has been 'selected.' 
The selection of a card from a stack may now 

be advantageously described before proceeding to 
the description of the remaining elements of the 
translator, the manner in which the information 
recorded on a selected card is made available and 
the manner in which a Selected card is restored 
back into the stack. In the normal condition of 
the translator, the cards are all arranged in 
stacked groups to form as many "select' grooves 
as there are select notches in the different cards, 
there being the same number of select notches 
in each card, in this case, fourteen. The trans 
lation notches on the cards, that is, the group of 
notches to the right of the select notches that 
designate the information carried by the cards, 
also form grooves when the cards are arranged 
in stacked formation, there being, in this case, 
as many translation grooves as there are read 
ing notches, in this case, fourteen, since it has 
been assumed that the translation on each card 
may be designated by the binary representation 
of a two-digit number. The pressure pad 3 is 
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5 
resting upon the card stacks, and the select mag 
nets and 7 are deemergized, Under these 
conditions, each of the select bars 23 is tilted 
upward by its individual spring 30 until the top 
edge 28 of each bar is fully intruded into the se 
lect groove formed directly thereover. Since the . 
thickness of the edge 26 is slightly less than the 
Width of a narrow select notch, and since each 
card has seven Such narrow notches distributed 
among the total of fourteen (the remainder be 
ing wide notches), it is evident that, with the se 
lect bars 23 fully intruded into their respective 
Select grooves, the cards will be "locked' and 
thereby restrained by the bars from responding 
to the force applied to them by the tension of 
their respective springs of the pairs of springs 
32. To release any one of these cards so that the 
moving Spring of its pair 32 may impel the card 
to move to the right, the select magnets 6 and 

are energized in the combination indicated by 
the bars intruded into those select grooves which 
are determined by the narrow notches in the 
card to be selected. The energization of these 
magnets will attract their armatures 28 which 
are integral. With the bars, and since the bars 
are hinged on the ears 22 and 22', as before de 
Scribed, the bars will be rotated clockwise against 
the tension of their respective springs 30 until 
their respective edges 26 are withdrawn from 
the select grooves indicated and cleared entirely 
therefrom. The select bars which are now left 
in the grooves are only those determined by the 
"Wide' notches of the card to be selected, and 
since the number of these notches and their dis 
tribution in the group of fourteen are unique to 
this card, and since the thickness of the intrud 
ing edge 26 of each of these bars is slightly less 
than the width of a narrow notch, the card will 
no longer be locked but will be free to move to 
the right out of the stack under its force of the 
moving Spring of the pair 32 until the left edges 
of the wide notches engage the left surfaces of 
the edges 26 of the intruded bars; that is, the 
card Will be free to move to the right substan 
tially by the difference between a wide and a 
narrow notch. The moving spring of the pair 
32, pressing on the left edge of lug 4 of the card 
traversed only by bars which are intruded into 

- its wide notches, urges the card to the right, 
which moves out of its slot in the card guide 2 
and through the corresponding slot in card guide 
3, by a distance equal to the difference between 
a Wide and narrow notch, at which time the 
moving spring of the pair 32 engages the right 
edge of its slot in the guide member 33 (or 35 
depending on the stack from which the card is 
Selected) and further engages the stationary 
Spring of said pair 32. The card thus moved out 
is in a "selected' position, the other cards re 
maining locked against displacement by the in 
dividual moving spring of their respective pairs 
of Springs 32 because the still intruded select bars 
are also intruded into grooves which, while 
formed in part only by the wide notches of the 
Selected card, are also formed by the narrow 
notches of the other cards, leaving said other 
cards no Space between their respective wide and 
narrow notches that can be utilized by the indi 
vidual moving springs of their pairs of springs 32 
to move the cards out of the stack. 
AS previously stated, the displacement of a 

card out of the stack by the difference between 
a Wide and narrow select notch causes the nar 
row notches of translation grooves of the dis 
placed card to be "covered up,' while those which 

  



6 
include its wide notches will be reduced to the 
width of narrow notches, Now if an attempt 
were to be made to insert bars in all the trans 
lation grooves, the only ones that would get 
through would be those located below the grooves 
which include the wide translation notches of 
the selected card, since the most that could hap 
pen to these grooves by the movement of the 
selected card would be the reduction of their 
respective widths from those of wide notches to 
those of narrow notches. Since the translation 
record of a card is determined by the number 
and distribution of wide notches of its group of 
translation notches, a number and distribution 
which is unique to each card, it is obvious that 
the bars that would be inserted in the grooves 
determined by the wide notches of the selected 
card will designate its translation record. 
For each translation groove there is a "read' 

bar 36, fourteen such bars being provided in the 
present embodiment of the invention because of 
the existence of fourteen translation grooves, 
Each of these bars is a U-shaped structure that 
has aligned apertures at the ends of its opposite 
cross arms and includes, on the rear CrOSS arm, 
a downwardly extending lever 37. Underneath 
the main arm of the bar is a hooked portion 8 
that catches in an eyelet under the armature 39 
of the read magnet 40. The upper edge of a 
read bar, like the upper edge of a Select bar, car 
ries a thin edge 26' similar to the thin edge 26 
of the select bar, said former edge being coex 
tensive with the length of the translation grooves 
formed by all the card stacks. 
As in the case of the select bars 23, the read 

bars 36 are progressively dimensioned to fit freely, 
in spaced relation inside of the other, all of the 
bars being secured by the pins 4 and 4 to the 
bar supports 42 and 42', respectively, which, in 
turn, are secured to the upper portion of the bot 
tom of the front channel member and the rear 
channel member, respectively, of the reset mag 
net supports and '. Thus the bars are free 
to swing about these supports. 
The read magnet 40 which controls the opera 

tion of all the fourteen read bars 36 is vertically 
mounted upon the base 0 with its longitudinal 
axis preferably in line with the center of the 
translation group of notches. The magnet has a 
pivoted armature 39 which is of sufficient width 
to provide at its outer extremity an eyelet for 
each of the hooks 38 of the several read bars 36. 

For each read bar 36 there is provided a pair 
of contact Springs (see Fig. 3), a movable spring 
43 and a stationary spring 43', each pair of said 
Springs being vertically mounted upon the base 
member fo to the right of the lever 37 of the as 
sociated bar and protruding for external wiring 
connections through a suitable opening in said 
base member. The springs are so mounted upon 
the base member that each moving spring 43 can 
be moved in and out of engagement with its as 
Sociated stationary spring 43' by the oscillatory 
movement of lever 37 as the associated bar 36 is 
turned about the pins 4 and 41' by the operation 
of magnet 40. 

In the normal condition of the translator, that 
is, prior to the Selection of a card, the read mag 
net 40 is maintained in an energized condition. 
The armature 39, being drawn to the core of the 
magnet, acts upon the hooks 38 of each of the 
bars 36 suspended thereunder to turn said bars 
in a counter-clockwise direction about the pivot 
pins 4 and 4t'. Each bar, in so turning, clears 
its top edge 26' from the associated translation 
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2,861,859 
groove formed thereover by the card stacks, and 
further causes its lever portion to push spring 
43 out of engagement with stationary spring " 
as above noted. Now after a card has been 
selected in the manner heretofore described and 
said card has been moved out of the stack by the 
difference between a wide and narrow notch, the 
circuit of the read magnet 4 is opened and its 
armature 39 is caused to release. This release 
action of the armature tends to cause all the read 
bars 36 to turn in a clockwise direction about the 
pins 4 and 4 f', but the only ones that will suc 
ceed in doing so will be those that are located 
under read grooves which have not been covered 
up by the narrow notches in the translation rec 
ord of the selected card, since these are the only 
ones that will present no obstruction to the edges 
26.'; that is, the grooves that will be entered by 
the corresponding bars will be those determined 
by the wide notches of the selected card inasmuch 
as the bars under these grooves will have a clear 
space equal to the width of a narrow notch which 
the unnotched portion of the selected card will 
not have covered up. With the intrusion of a bar 
in the unblocked groove, the lever portion 
turns away from spring 48 causing said spring to 
engage the stationary spring 43. All the read 
bars 36 whose top edges 2' thus succeed in pene 
trating their respective unblocked grooves will, 
therefore, cause their respective pairs of contact 
springs 43 and 43’ to close, and since of the four 
teen pairs of such springs the pairs that close 
have been caused to close by the intrusion of 
read bars 3 into grooves marked by the wide 
notches in the translation record of the selected 
card, it follows that the operated spring pairs 
designate, in binary code, the information indi 
cated by the translation record of the selected 
card. It further follows that since the number 
and distribution of the wide notches in the trans 
lation group of notches are unique for each card, 
the selection of the different cards in the manner 
above described will thus cause a different COIn 
bination of read bars 8 to be intruded into the 
grooves for each selected card, followed, in turn, 
by the operation of different combinations of the 
spring pairs 43 and 48". Separate work circuits 
closed through each of said pairs of springs 
43-43' will provide the information of the trans 
lation record. These circuits may then be utilized 
for the purpose of the translator. 

It will be noted that secured to each of the L 
shaped channel members and f' is vertically 
mounted a reset magnet and f', respectively, 
the fortner magnet being located at the front 
and the latter magnet being located at the rear 
of the base plate O. Hinged at apertures 2 and 
f2' in the bases of said channel members is the 
reset armature 5 which is substantially rec 
tangular in shape except for the ends thereof 
which are reduced in width to clear the top cross 
members of brackets 9 and 9', said brackets ex 
tending outwardly sufficiently to provide a lim 
ited movement of said armature. The armature 
may normally be either in an operated or unop 
erated position. If it is in the operated position, 
it is up against the lugs 5 of all the cards in the 
different card stacks. Now when a card is se 
lected and moved out of its stack, its lug will 
push the arnature away, causing it to move 
slightly to the right until the reduced portions 
thereof abut against the inner sides of brackets 
9 and 9. When a selection operation is termi 
nated and a selected card is to be drawn back 
into the stack, the read magnet 40 is reenergized 
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to withdraw the intruded read bars 36 out of 
their respective grooves, in consequence of which 
the operated spring pairs 43 and 43' are disen 
gaged to open the work circuits. The circuit for 
each reset magnet 4 and 4' is then closed by 
any suitable means, whereupon the armature 45 
operates to press upon the lug 5 of the selected 
card, applying thereby a force that pushes thf: 
card back into the stack. Before releasing the 
reset magnets f4 and 4' the circuits of the op 
erated select magnets 6 and f are opened, caus 
ing their respective select bars 26 to be acted 
upon by their restoring springs 30, which tilt their 
respective bars 23 in the counterclockwise direc 
tion and cause their edges 26 to become inserted 
in the select grooves thereover, thus locking the 
cards. With the selected card again drawn back 
into the stack, the moving spring of its pair of 
springs 32 is disengaged from its stationary 
spring, and the former builds up tension to push 
the card out of the stack upon its next selection. 
The reset magnets f4 and f4' may now be re 
leased but the armature may remain against the 
array of lugs 5. With the read magnet 40 ener 
gized and the select magnets 6 and unener 
gized, the selection of another card may proceed 
in the manner already described. 
While I have described one specific embodi 

ment of my invention, it is understood that vari 
ous other embodiments thereof may be made by 
those skilled in the art without departing from 
the spirit of the invention as defined within the 
scope of the appended claims. 
What is claimed is: 
1. A slide card translator of the character de 

scribed comprising in combination a plurality of 
cards each having a plurality of wide and nar 
row notches along one edge thereof to record a 
designation characteristic of the card and an 
item of translation individual thereto, a base, 
two parallel supports mounted on opposite sides 
of said base, a slotted guide for said cards mount 
ed upon each of said supports for inserting said 
cards therebetween to form a stack whereby cor 
responding notches in each of the cards form 
grooves of varying widths that traverse the stack, 
means individual to each card for drawing the 
different cards out of the stack, bars normally 
inserted in the grooves formed by the desig 
nation characteristics of the cards for keeping 
said cards in the stack against the action of said 
individual means, and electromagnetic means in 
dividual to each bar for controlling the inser 
tion and withdrawal thereof from the associated 
groove, whereby the operation of said electro 
magnetic means in designated combinations to 
withdraw bars from the grooves that include the 
narrow notches of the designation characteristic 
of a card will cause said card to be acted upon 
by said means individual to the card for with 
drawal out of the stack within said guides by the 
difference between a wide and narrow notch, said 
card being restrained from further movement 
out of the stack by the bars in the grooves that 
include only the wide notches of its designation 
characteristic. 

2. A slide Card translator of the character de 
scribed comprising in combination a plurality of 
cards each having a plurality of wide and nar 
row notches along one edge thereof to record a 
designation characteristic of a card and an item 
of information individual thereto, a base, two 
parallel supports mounted on opposite sides of 
said base, a slotted guide for said cards mounted 
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7 
upon each of said supports for slidably holding 
individual cards in corresponding slots in each 
guide whereby said cards form stacks with 
grooves of varying widths traorsing the stacks, 
said grooves being formed by the wide and nar-'A' 
row notches that record the designations char 
acteristic of the cards and the items of trans 
lation individual thereto, means individual to 
each card for moving said card out of its stack, 
U-shaped select bars of a thickness slightly less 
than the width of a narrow notch normally in 
serted in the grooves formed by the designation 
characteristics of the cards for preventing said 
cards from being acted upon by said individual 
means, each of said select bars being pivotally 
mounted on one of said supports and kept in 
the inserted position by a spring individual to 
each bar, and an electromagnet for each of said 
select bars secured to said base for controlling 
the insertion and withdrawal of its associated 
bar from a groove, said electromagnet including 
an armature integral with the bar, whereby the 
energization of said electromagnet causes the bar 
to be withdrawn out of the groove against the 
restraining action of the spring individual to the 
bar and whereby the energization of said electro 
magnets in the combination indicated by the 
narrow notches of the designation characteristic 
of a particular card and the consequent with 
drawal of the associated bars out of their re 
spective grooves leaves said card free to be acted 
upon by said means individual to the card for 
withdrawing the same out of its stack within said 
guides by the difference between a wide and nar 
row notch, said card being restrained agains 
further displacement by the bars retained in the 
grooves which include the wide notches of its des. 
ignation characteristic. 

3. A slide card translator of the character de 
scribed comprising in combination a plurality of 
cards each having a plurality of wide and narrow 
notches along one edge thereof to record a desig 
nation characteristic of a card and an item of 
translation individual thereto, a base, a pair of 
parallel supports mounted on each side of said 
base, a slotted guide for said cards mounted upon 
each. One of said supports for slidably holding said 
cards in a plurality of aligned stacks, said cards 
forming grooves of varying widths traversing the 
stacks, said grooves being formed by the wide and 
narrow notches that record the designation char 
acteristic of the different cards and the items 
of translation individual thereto, a spring for each 
card Secured to said base, each of said cards hold 
ing its respective spring under tension when in 
a stack, U-shaped bars pivotally supported upon 
one of said supports normally inserted in the 
grooves formed by the designation characteristics 
of the cards for keeping said cards from moving 
Out of the stack under the tension of their respec 
tive individual springs, said bars being main 
tained in the inserted position by restraining 
springs individual to the bars and secured to the 
side of the support to which said bars are pivoted, 
and an electromagnet for each of said bars se 
cured to said base for, controlling the pivotal ac- . 
tion of said bars in and out of their associated 
grooves, said electromagnet including an arma 
ture integral with the bar, whereby the energiza 
tion of said electromagnet causes the bar to be 
withdrawn out of the groove against the action of 
the restraining spring individual to the bar, and 
whereby the energization of said magnets in the 
combination indicated by the narrow notches of 
the designation characteristic of a particular card 
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and the consequent withdrawal of the associated 
bars out of their respective grooves leave said card 
free to be acted upon by the tension of its indi 
vidual spring to cause said card to be noved out 
of the stack within said guides by the difference 
between a wide and narrow notch, said card be 
ing restrained against further movement by the 
bars retained in the grooves which include the 
wide notches of its designation characteristic. 

4. A slide card translator of the character de 
scribed comprising in combination a plurality of 
cards each having a plurality of wide and narrow 
notches along one edge thereof to record a desig 
nation characteristic of a card and an item of 
translation individual thereto, said wide, notches 
being twice the width of the narrow notches, a 
base, a pair of parallel SupportS, One mounted On 
each side of said base, a slotted guide for said 
cards secured to each one of Said two parallel Sup 
ports for slidably holding individual cards be- : 
tween corresponding slots in said guides, whereby 
said cards are disposed in stacked formation with 
grooves of varying widths traversing the stack 
formed by the wide and narrow notches that re 
cord the designation characteristics of the differ 
ent cards and the items of information individual 
thereto, means individual to each card for dis 
placing the card out of the stack, bars adapted to 
fit the width of a narrow notch normally inserted 
in the grooves formed by the designation char 
acteristics of the different cards, electromagnetic 
means for withdrawing said bars out of the 
grooves in the combination indicated by the nar 
row notches in the designation record of a par 
ticular card whereby said card is acted upon by 
said individual means for displacing Said card 
out of the stack by the difference between a wide 
and narrow notch and restrained against further 
displacement by the bars in the grooves indicated 
by the wide notches of the designation record, 
said card in being displaced out of the stack by 
the indicated amount blocking with the narrow 
notches of its translation record the correspond 
ing narrow notches of similar records in the two 
cards on either side thereof and reducing the wide 
notches on said cards to the width of narrow 
notches, a bar for each groove made by the wide 
and narrow notches of the translation records of 
said cards, an electromagnet for actuating said 
bars, the energization of said electromagnet caus- : 
ing Said bars to be out of their associated grooves 
and the deenergization of Said magnet causing 
only the bars associated with grooves unblocked 
by the selected card to be inserted in said grooves, 
and a set of Springs for each bar secured to said 
base, said Springs being adapted to close when the 
bar is in the groove and open when the bar is out 
Of the groove. 

5. A slide card translator of the character 
described comprising in combination a plurality 
of cards each having a plurality of wide and 
narrow notches along one edge thereof to record 
a designation characteristic of a card and an 
item of translation individual thereto, each of 
Said wide notches being twice the width of each 
of Said narrow notches, a base, a pair of parallel 
SupportS, one mounted on each side of said base, 
a slotted guide for said cards mounted upon 
each pair of Said supports for slidably holding 
the individual cards between corresponding slots 
in each guide whereby said cards form stacks 
With grooves of varying widths traversing the 
Stacks, said grooves being formed by the wide 
and narrow notches recording the designation 
characteristics of the different cards and the 
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items of translation individual thereto, means 
individual to each card for moving the card out 
of the stack, bars of a thickness slightly less 
than the width of a narrow notch normally in 
serted in the grooves formed by the designation 
characteristics of the different cards, electro 
magnetic means for withdrawing said bars out 
of the grooves in the combination indicated by 
the narrow notches in the designation charac 
teristic record of a particular card whereby said 
card is acted upon by said individual means to 
move it out of the stack within said guides and 
restrained against moving more than the differ 
ence between a wide and narrow notch by the 
bars retained in the grooves indicated by the 
wide notches in the designation characteristic 
record of said card, said card in moving out of 
the stack by the indicated amount blocking with 
the unnotched spaces following the narrow 
notches of its translation record and correspond 
ing narrow notches of similar records on the 
two cards on either side thereof and reducing 
the wide notches on said cards to the width of 
narrow notches, a U-shaped bar for each groove 
made by the wide and narrow notches of the 
translation records on said cards, each of said 
bars having a hooked portion on its cross reach 
and a downwardly projecting arm formed inte 
grally with one of the cross members thereof, 
said bars being pivotally supported on one of 
said parallel supports, an electromagnet for ac 
tuating said bars, said electromagnet including 
an armature formed with an eyelet for each bar 
on its under surface to engage loosely the hooked 
portion of the bar, whereby upon the energiza 
tion of the magnet the armature presses fully on 
said hooked portion to keep the top edge of 
the bar clear of its associated groove and where 
by upon the deenergization of said magnet all 
of said bars are tilted for insertion into their 
respective grooves, the bars underneath the un 
blocked grooves entering the same, and a pair 
of contact Springs for each bar Secured to said 
base and actuated by the projecting arm there 

; of, said contact Springs being closed by said 
projecting arms when their respective, bars enter 
their associated grooves and opened by said pro 
jeting arms when said bars remain outside of 
Said grooves. 

6. A slide card translator of the character de 
Scribed comprising in combination a plurality of 
cards each having a plurality of wide and narrow 
notches along one edge thereof to record a des 
ignation characteristic of a card and an item of 
translation individual thereto, each wide notch 
being twice the width of a narrow notch, a base, 
a pair of parallel supports, one mounted on each 
side of Said base, a slotted guide for said cards 
mounted upon each of said supports for slidably 
holding individual cards between corresponding 
slots in each guide, whereby said cards form 
stacks with grooves of varying widths travers 
ing the stacks with the wide and narrow notches 
that record the designation characteristics of 
the different cards and the items of translation 
individual thereto, means individual to each card 
for moving it out of its stack, select bars nor 
nally inserted in the grooves formed by the des 
ignation characteristics of the different cards, 
an electromagnet individual to each select bar 
for withdrawing the same out of the grooves, 
Said electromagnets upon energization in the 
combination indicated by the narrow notches in 
the designation characteristic record of a par 
ticular card causing bars to be withdrawn from   
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the grooves indicated by the narrow notches of 
said card and thereby releasing said card for 
displacement out of the stack under the action 
of said means individual to the card and re 
strained from further displacement than the dif 
ference between a wide and narrow notch by 
the bars retained in the grooves indicated by 
the wide notches in the designation character 
istic record of said card, said Card in being dis 
placed out of the stack by the indicated amount 
blocking with the unnotched spaces following 
the narrow notches of its item of translation 
record the corresponding narrow notches of simi 
lar records on the two cards adjacent there 
with and reducing the wide notches on said 
cards to the width of narrow notches, a U-shaped 
bar for each groove made by the Wide and nar 
row notches of the translation record on each 
card, each of sadd bars having a hooked portion 
on its cross reach and a downwardly project 
ing arm formed integrally with one of the cross 
members thereof, said bars being pivotally sup 
ported on one of Said parallel supports an elec 
tromagnet for actuating all of said bars, said 
electromagnet including an armature with an 
eyelet for each bar on its under surface to en 
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gage loosely the hooked portion of each bar, 
whereby upon the energization of said magnet 
the armature thereof presses fully on said hooked 
portions to keep the bars clear of their respec 
tive grooves and whereby upon the deemergiza 
tion of said magnet all of Said bars are tilted 
upward for insertion into their respective grooves, 
the bars underneath the unblocked grooves enter 
ing the same, a pair of contact springs for each 
bar secured to said base and actuated by the 
projecting arm thereof, said contact springs be 
ing closed by said projecting arm when the aSSO 
ciated bar enters its groove and opened by Said 
projecting arm, when the bar is outside of the 
groove, and a pair of reset magnets mounted 
upon the one of said supports to which said 
U-bars are pivotally mounted, an armature for 
said magnet coextensive in width to that of the 
card stack and adapted to engage the end por 
tion of a card when displaced out of the Stack, 
whereby the operation of said reset magnets Sub 
sequent to the operation of said electromagnet 
causes said armature to push the displaced card 
back into the stack, 

RUDOLPH. F. MALLINA, 

  


