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OR THE LIKE 
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In Great Britain August 3, 1944 

(C. 29-6.) 14 Claims. 

This invention relates to means for use in 
separating fiat sheets, cards, tallies, checks, or 
ders, documents or the like (hereinafter for the 
sake of brevity referred to as cards), of known 
kind in which each card is provided adjacent to 
One or more of its edges with perforations SO 
placed that they may be opened out to the edge 
of the card, the several perforations on all the 
cards being so placed as to coincide with one 
another when the cards are stacked together, 
so that by stacking the said cards and working 
a rod, wire or other separating implement 
through any coinciding set of perforations, the 
cards in which these perforations have in every 
case been opened out may be separated from the 
remainder of the cards, the perforations of which 
remainder have not been so opened out; and in 
which, by the appropriate grouping, numbering 
and combination of these perforations in fields, 
a smaller number of perforations is necessary 
than the number of digits, numbers of classi 
fications (hereinafter for the sake of brevity 
referred to as digits) that may be distinguished 
or represented in each field, the coding in such 
cases being known as “condensed coding.' Any 
digit requiring the slotting out of more than one 
perforation will be known as a compound digit 
in order to distinguish it from a single digit 
which requires the slotting of one perforation 
only within each field. 

It will be understood that in the case of a 
stack of cards with only single digits and a cor 
responding opened outperforation the cards bear 
ing one digit will be left behind when a rod is 
passed through the stack and lifted to raise all 
the other cards which are not opened out at 
that digit. In one typical condensed code there 
are four perforations numbered 7, 4, 2, 1 and lo 
cated in that order. The single digit cards for 
7, 4, 2 or 1 are notched or opened out only at the 
respective numbered perforation. The con 
pound digit cards are opened out at two of the 
single digits. For instance a 9 card is opened out 
at 7 and 2, an 8 at 7 and 1, a 6 at 4 and 2, a 5 at 
4 and 1, and 3 at 2 and 1. It will thus be evident 
that one perforation of a single rod cannot seg 
regate any particular cards because there will 
be left behind not only the single digit cards but 
also the compound digit cards in which the said 
single digit is compounded with another. 
One aim of this invention is to provide a means 

capable of completely segregating, at one opera 
tion, any compound digit in any field. . 
An object of the invention is to provide in 

strument means which comprises a plurality of 
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rods, needles or Wires or the like of Such number 
and spacing, or capable of being SO Spaced, that 
there is a group of needles of number and Spac 
ing corresponding to the number and Spacing of 
the opened out apertures for each compound digit. 
In order that the invention may be clearly 

understood the following more Specific embodi 
Inents will now be described with reference to 
the accompanying drawings in which: 

Fig. 1 shows a well known type of card with 
condensed coding. 

Figs. 2 and 3 are respectively front and side 
elevations of a rack for the cards. 

FigS, 4 and 5 are front and side elevations of 
a Sorting mechanism. 

Fig. 6 ShoWS a pneumatic power arrangement 
for actuating the Sorting mechanism of Figs. 4. 
and 5. 

Fig. 7 is Sectional view to a larger scale of the 
piston and cylinder of said pneumatic arrange 
ment. 

Fig. 8 is a modified form of the arrangement in 
Fig. 4. 
As shown in Fig. 1 the card may have the per 

forations divided into “fields' of four A, B, C and 
SO. On representing units, tens, hundreds and so on 
and each four holes in any field singly represent 
the digitS 7, 4, 2 and 1 and in the manner already 
described jointly give the compound digits 9, 8, 
6, 5 and 3. The fields in the card shown are 
notched to give the numeral 631. 

In FigS. 2 and 3 there is shown a suitable rack 
for the cards which consists of a base 4, a side 
5 and a back 7. It may be of relatively heavy 

construction. So that it will not move inadvertent 
ly under the needling action and/or it may be 
held in guides 5 as described later. . 
In Figs. 4 and 5 the apparatus comprises a 

holder which consists of a member 8 which has 
at least four elongated holes 9 corresponding 
to the hole spacing in the stack 6 of cards which 
are located in a rack as above described. The two 
Outer holes have latera, SlotS 2 and the inner 
holes have vertical SotS 2 . These holes and 
slots slidably and frictionally accommodate the 
four needles 22 which have operating handies 23 
which project out through the slots 28, 2. The 
lower part of the member 8 is of V-shape and 
rests in two V-shaped cradles 24 and it is pro 
vided with a central bridge or handle 25 which 
at its rear end has a V-shaped part 26 of similar 
cross shape to the part 8 and having four cor 
responding holes for the needles and which fits 
into a support cradle 27 similar to the cradles 24. 
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The member 8 and part 26 have guide pins 28 
Slidably engaging the cradles 24 and 2. CroSS 
members 29 are provided on the member 8 and 
part 26 and are interconnected by lateral bridge 
members 30. 
With this arrangement any one or more of the 

needles may be pushed inwards to engage the 
cards and the part 26, the other needles remain 
ing inoperative but in correct alignment ready to 
be pushed into operative position if required. 
When the appropriate needles have been insert 
ed the holder is raised, preferably by means of 
the bridge 25, the guide pins ensuring a parallel, 
Vertical movement, and shaken or vibrated so 
that the appropriate cards will fall out. For 
instance if the appropriate needles are passed 
through perforations 4 and 2 all cards will fall 
out that are notched at these perforations to 
represent the compound digit 6. In similar man 
ner a Single needle may be used to separate out 
single digit cards after all the compound digit 
cards have been separated out. The lateral 
bridge members 30, which may be adjustable lat 
erally Or Vertically, Serve to prevent the cards 
tilting too much when being shaken and they also 
facilitiate Separation if the tops of cards are 
slightly tapped against the members 30 during 
the shaking and vibration of the cards. 

The card rack is adapted for relative lateral 
movement with reference to the holder so that 
the needles can be used in any desired 'field' on 
the cards, To this end the rack may be slidable 
on the table 5 between guides 5. 
This arrangement has the advantage that in 

Segregating cards into numerical order, for ex 
ample, there will always be one needle at least 
through the cards, holding then in position, so 
that the cards and the perforations therein Will 
always be properly aligned for the next needling 
operation. For example, after Sorting out the 9 
digits cards which is done by using the needles 
and 2 these needles will be left in position until 

needle is inserted. Needle 2 can then be With 
drawn and the cards are already properly needled 
and ready for sorting out digit 8. To sort out 
digit 7 needle is Withdrawn leaving needle 
in position. In this way there will always be at 
least one needle in position in the cards until all 
digits have been completely Sorted out from 9 
to 1. So that the cards will always be found to be 
in alignment. 
The last described arrangement may be 

adapted for power operation, as shown in Figs. 
6 and 7. The bridge member 25 is attached to 
a piston rod 3 connected to a piston 32 in a 
cylinder 33 having air conduits 34 and 35 con 
nected to a manually operable change over valve 
36 which is connected by conduit 3 to a reducing 
and relief valve 38 in turn connected to a source 
of air under pressure. This valve need not be 
further described as it is of Well known type and 
acts as a variable combined reducing and relief 
valve. The rod 3 has a flange 39 adapted to co 
Operate with a ball release valve 4 which is no 
mally closed by the Spring 4f. At the top of the 
cylinder there is a compression Spring 42. 
The valve 36 which may simply be any suitable 

two-Way valve enables air to be Supplied to the 
bottom of the cylinder or cut off therefrom in 
Which case it transfers from the botton to the 
top of the piston and allows the latter to fall. 
If the air is Supplied to the bottom the piston is 
raised until the fange 39 opens the valve 40 by 
the pin 40A and allows the air to escape where 
upon the weight of the piston and associated 
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parts and the Spring 42 cause it to move down 
until the valve 40 again closes and the air pres 
Sure again raises the piston. Thus the piston 
is Vibrated so long as pressure is supplied below 
the piston and the cards are shaken out. The 
Valve 36 may also be moved to a neutral position 
So that the piston can be held in any desired 
position. The numeral 60 denotes an adjustable 
needle valve whereby the periodicity of vibra 
tion may be altered. 
The arrangement in Fig. 8 is similar to that 

in Fig. 4 except that the pins 28 are replaced by 
three piston rods 52 adapted for pneumatic op 
eration by the cylinders 33. The construction 
and Operation of the cylinders and pistons is the 
same as in Figs. 6 and 7 except that the piston 
rods, in addition to extending out at the cylinder 
top, are extended out beyond the foot of the cyl 
inders to carry the flanges 39 for operating the 
release valves 40A when the pistons are at the 
top of the stroke. 
With the arrangements described all digits can 

be Segregated in numerical order or all compound 
digits can be segregated in any desired order, 
after Which all single digits can also be segregated 
in any Order. Any compound digit can be segre 
gated without disturbing or without any risk of 
upsetting the order of the cards remaining in the 
batch from which they are segregated. 

In the following claims the term “card' or 
"cards' is intended also to include fiat sheets, 
tallies, checks, documents or the like of any ma 
terial which can be stacked. 
What I claim is: 
1. Means for separating cards from a stack of 

cards each card having a plurality of perfora 
tions along an edge and wherein single digits are 
presented by one perforation opened out to the 
edge of the card and compound digits are repre 
Sented by a plurality of perforations opened out 
to the edge of the card, said means comprising 
a plurality of needles of which the spacing is such 
that a plurality of needles can be presented which 
Correspond in Spacing to the Spacing of the 
opened perforations for any compound digit, 
holder means mounted for shaking movement in 
a plane parallel to the plane of the cards in the 
stack and provided with a plurality of elongated 
recesses for movably holding the needles for axial 
sliding movement of any one or more thereof and 
Spaced to correspond with the perforations for 
a range of digits in the cards so that any one nee 
dle or any plurality of needles can be axially 
moved in the holder means and passed through 
the stack for the separation of any single digit 
Cards or any compound digit cards and means 
for supporting the Stack with the card perfora 
tions in horizontal alignment with the recesses so 
as to receive the needle or needles, the recesses 
being of sufficient length to support substantially 
the whole length of the needles when the latter 
are Withdrawn from the Stack. 

2. Separating means as claimed in claim 1, 
having handle means whereby the holder means 
can be manually moved relative to the stack and 
Shaken to separate the cards. 

3. Separating means as claimed in claim 1, 
having power. means whereby the holder means 
can be moved vertically relative to the stack and 
shaken and guide means whereby the holder 
means is guided for the vertical movement. 

4. Separating means as claimed in claim 1, in 
which the needles are permanently but movably 
located, in the recesses in the holder means and 
have handle parts projecting therefrom out of 

  



5 
the slots whereby the needles can be slid to an 
inoperative position in which they are free of the 
stack and an operative position in which they en 
gage the Stack and means for raising and vibrat 
ing the holder means and the needles. S. 

5. Means for separating cards from a stack 
of cards each card having a plurality of perfora 
tions along an edge and wherein single digits are 
represented by one perforation opened out to the 
edge of the card and compound digits are repre 
sented by a plurality of perforations opened out 
to the edge of the card, said means comprising 
a plurality of needles of which the spacing is such 
that a plurality of needles can be presented 
which correspond in Spacing to the spacing of 
the opened perforations for any compound digit 
and holder means provided with a plurality of 
elongated guide recesses for slidably holding the 
needles and Spaced to correspond With the per 
forations for a range of digits in the cards so 
that any one needle or any plurality of needles 
can be inserted for the separation of any single 
digit cards or any compound digit cards, and 
power means for raising the holder means and 
needles to Separate the appropriate cards, the 
said guide recesses being of sufficient length to 
hold and Support the full length of the needles 
When Withdrawn from the Stack and so maintain 
them in alignment for reinsertion and firmly hold 
the needles during said raising movement, 

6. Separating means as claimed in claim 5, in 
Which the power means comprises a piston and 
cylinder device connected to the holder means, 
a Source of air under preSSure and manual valve 
means whereby the piston and cylinder device 
can be operated to raise or lower the holder 
e3S 
7. Separating means as claimed in claim 5, in 

which the power means comprises a piston and 
cylinder device connected to the holder means, a 
source of air under pressure and manual valve 
means whereby the piston and cylinder device 
can be operated to raise or lower the holder means 
and means for vibrating the piston when it 
reaches the top position, Said vibrating means 
comprising a release valve normally spring-urged 
to closed position on the cylinder positioned to 
be opened automatically by the arrival of the pis 
ton at the top position and Spring means for urg 
ing the piston away from Said position. 

8. Separating means as claimed in claim 5, in 
Which the power means comprises a piston and 
cylinder device connected to the holder means, a 
source of air under pressure and manual valve 
means whereby the piston and cylinder device 
can be operated to raise or lower the holder 
means and means for vibrating the piston when 
it reaches the top position, said vibrating means 
comprising a release Valve normally Spring-urged 
to closed position on the cylinder located to be 
opened automatically by the arrival of the piston 
at the top position and spring means for urging 
the piston a Way from Said position, and adjust 
able valve means for adjusting the rate of Supply 
of air to the lower end of the piston to vary the 
periodicity of vibration. 

9. Means for Separating a card from a stack 
of cards each card having a plurality of perfora 
tions along an edge wherein Single digits are rep 
resented by one perforation opened out to the 
edge of the card and compound digits are rep 
resented by a plurality of perforations opened out 
to the edge of the card, Said means comprising a 
plurality of needles of which the spacing is such 
that a plurality of needles can be presented which 
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6 
correspond in spacing to the spacing of the 
opened perforations for any compound digit and 
holder means for the needles which is capable 
of movement relative to the stack to cause the 
needies when inserted through the stack to cause 
Separation of the card, said holder neans having 
elongated slots for slidably supporting the nee 
dles and of Such ength as to wholly support the 
needles when withdrawn from the stack. 

10. Means for Separating a card from a stack 
of cards each card having a plurality of perfora 
tions along an edge and wherein single digits are 
represented by one perforation opened out to the 
edge of the card and compound digits are rep 
resented by a plurality of perforations opered 
out to the edge of the card, said nines.ns compris 
ing a plurality of needles of which the spacing is 
such that a plurality of needles can be presented 
which correspond in Spacing to the spacing of 
the opened perforations for any conpoind digits 
and Single digits and holder means provided with 
a plurality of recesses for movably holding the 
needles and Spaced to correspond with the per 
forations for the range of digits in the cards so 
that any plurality of needles of desired spacing 
can be inserted for the separation of any card, 
said recesses being in the form of elongated slots 
enabling Sliding movement of the needles to a 
position in Which they project through the stack 
and a Withdrawn position in which they are whol 
ly Supported in the slots ready for insertion into 
the Stack. 

11. Means for separating cards from a stack 
of cards each card having a plurality of perfora 
tions along an edge and Wherein single digits are 
represented by one perforation opened out to the 
edge of the card and compound digits are repre 
Sented by a plurality of perforations opened out 
to the edge of the card, said means comprising 
a plurality of needles of which the spacing is such 
that a plurality of needles can be presented 
which correspond in spacing to the spacing of 
the opened perforations for any single or corn 
pound digits and holder means, provided with a 
plurality of recesses for movably holding the nee 
dles and Spaced to correspond with the perfora 
tions for the range of digits in the cards so that 
any needle or combination of needles of any de 
Sired spacing can be inserted for the separation 
of any desired card and power means for raising 
the holder means and needles to Separate the 
appropriate card, said recesses being in the form 
of elongated slots enabling sliding movement of 
the needles to a position in which they project 
through the stack and a withdrawn position in 
which they are supported in the slots ready for 
insertion into the stack. 

12. Means for Separating cards from a stack of 
cards each card having a plurality of perforations 
along an edge and wherein single digits are rep 
resented by One perforation opened out to the 
edge of the card and compound digits are repre 
Sented by a plurality of perforations opened out 
to the edge of the card, said means comprising a 
plurality of needles of which the spacing is such 
that a plurality of needles can be presented which 
correspond in Spacing to the spacing of the 
Opened perforations for any compound digit and 
holder means provided with a plurality of elon 
gated guide recesses for slidably holding the nee 
diles and Spaced to correspond with a few of the 
perforations, guide means for allowing lateral 
movement of the holder relatively to the cards 
So that the needles can be brought into register 
With and inserted into any corresponding nun 
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ber of the perforations along the entire card, and 
power means for raising the holder means and 
needles to separate the appropriate cards, the 
said guide recesses being of Sufficient length to 
hold and Support the full length of the needles 
when withdrawn from the stack and so maintain 
them in alignment for re-insertion and firmly 
hold the needles during said raising movement. 

13. Means for separating cards from a stack of 
-cards each card having a plurality of perfora 
tions along an edge and wherein single digits are 
represented by one perforation opened out to the 
edge of the card and compound digits are repre 
Sented by a plurality of perforations opened out 
to the edge of the card, Said means comprising a 
plurality of needles of which the Spacing is such 
that a plurality of needles can be presented which 
correspond in spacing to the spacing of the 
opened perforations for any compound digit and 
holder means provided with a plurality of elon 
gated guide recesses for slidably holding the nee 
dles and Spaced to correspond with the perfora 
tions for a range of digits in the cards so that 
any one needle or any plurality of needles can 
be inserted for the separation of any single digit 
cards or any compound digit cards, and power 
means for raising the holder means and needles 
to separate the appropriate cards, the said guide 
recesses being of sufficient length to hold and 
Support the full length of the needles when with 
drawn from the stack and so maintain them in 
alignment for re-insertion and firmly hold the 
needles during Said raising movement, said power 
means comprising a piston and cylinder device 
Connected to the holder means, a Source of air 
under pressure and manual valve means where 
by the piston and cylinder device can be operated 
to raise or lower the holder means and means for 
vibrating the piston when it reaches the top posi 
tion, said vibrating means comprising a release 
valve normally spring-urged to closed position on 
the cylinder located so as to be contacted by and 
opened by a part moving with the piston When 
the latter arrives at its top position and spring 
means for urging the piston away from said posi 
tion. 

14. Means for separating cards from a stack of 
cards each card having a plurality of perforations 
along an edge and wherein single digits are rep 
resented by one perforation opened out to the 

s 

() 

15 

20 

25 

30 

35 

40 

15 

50 

8 
edge of the card and compound digits are repre 
sented by a plurality of perforations opened out 
to the edge of the card, Said means comprising a 
plurality of needles of which the spacing is such 
that a plurality of needles can be presented which 
correspond in spacing to the spacing of the 
Opened perforations for any compound digit and 
holder means provided with a plurality of elon 
gated guide recesses for slidably holding the nee 
diles and Spaced to correspond with the perfora 
tions for a range of digits in the cards so that 
any one needle or any plurality of needles can be 
inserted for the separation of any single digit 
cards or any compound digit cards, and power 
means for raising the holder means and needles 
to Separate the appropriate cards, the said guide 
recesses being of Sufficient length to hold and 
support the full length of the needles when with 
drawn from the stack and So maintain them in 
alignment for re-insertion and firmly hold the 
needles during said raising movement, said power 
means comprising a piston and cylinder device 
connected to the holder means, a Source of air 
under pressure and manual valve means whereby 
the piston and cylinder device can be operated to 
raise or lower the holder means and means for 
vibrating the piston When it reaches the top po 
Sition, Said vibrating means comprising a release 
valve normally Spring-urged to closed position on 
the cylinder and located to be engaged and 
opened by the arrival of the piston at the top po 
sition and Spring means for urging the piston 
away from said position, and adjustable valve 
means for adjusting the rate of Supply of air to 
the lower end of the pistOn to vary the periodicity 
of vibration. 
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