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The present invention relates to perforaid rec 
ord controlled machines and more particularly to 
perforated record card controlled tabulating ma 
chines. 

It is the main object of the invention to in 
crease the capacity of perforated records So that 
upon the same card space a larger number of 
perforations of distinct values may be represented 
and that the register and/or printer actuating 
mechanism may be controlled accordingly. 
A further object is to provide means for Selec 

tively controlling entry of numbers represented 
by hole combinations in one or two digital Orders 
of said register and/or printer actuating mecha 
S. 
Another object is to provide a translator for 

hole combinations adapted to control Selectively 
in one or two digital orders of said mechanism by 
a hole combination. 
Another object of the invention is to provide in 

a machine a limited number of translators adapt 
ed to translate hole combinations, representing 
either a decimal or duodecimal Single value, and 
means to connect said translators at Will With the 
analyzing means of any record column and with 
any digital order of said mechanism. 
Other objects and advantages of the invention 

will be seen from the Specification and claims and 
the drawings which show a preferred embodiment 
of the invention. 
TThe invention relates more particularly to ma 
chines controlled by perforated records wherein 
a single record column comprises combinational 
perforations representing either a decimal or duo 
decimal Single value and wherein a plural denom 
inational order register and/or printer actuating 
mechanism is under the control of said perfo 
rations; means are provided in said machine re 
Sponsive to the controlling perforations of a 
record column for selectively controlling one or 
two digital Orders of the mechanism and means 
for controlling the one digital order in accordance 
with the units digit of Said value and for al 
ways controlling a single unit in the digital order 
of the next higher denomination when said single 
value is a duodecimal number. 

It has already been suggested to control One 
or two digital orders of a mechanism by so called 
“overpunched' record columns. However, in 
such 'overpunched' record cards the record co 
umn proper and the “overpunched' area are 
each punched according to the single hole system 
and, moreover, a Separate digital order of the 
mechanism is coordinated to each, the record 
column proper and said overpunched area. The 
provision of perforations in a single column rep 
resenting a decimal or duodecimal value has also 
already been suggested as well as the control of 
machinery by such record columns; however, in 

60 Said prior machines only a single. digital order 

(CI. 235-92) 
of the mechanism is always controlled by perfo 
rations having either a decimal or duodecimal 
value. 
The invention may be used in connection with 

accumulating means or printing means or with 
both means simultaneously, and for controlling 
Said means differentially timed impulses are pref 
erably used. 
The invention may also be carried out in con 

nection. With machines adapted to analyze the 
perforations while the records are in motion past 
the analyzing means and preferably a single an 
alyzing brush for a single record column is used 
for Said purpose. 

Since in machines of the type referred to trans 
lator means for the hole combinations are usually 
provided, said means for selectively controlling 
numbers into One or two digital Orders of the 
mechanism may be preferably responsive to the 
adjustment of Said translator means. 
Now the practical advantages of the invention 

Will be explained more in detail: 
The known hole combinational systems require 

at least four hole positions for the distinct repre 
Sentation of controlling characters correspond 
ing to the numerals 0 to 9. Now, four hole posi 
tions permit the representation of more control 
ling characters than are absolutely necessary for 
the numeral 0 to 9; as is known, 15 distinct 
hole combinations may be represented within 
four hole positions so that in addition to the ten 
hole combinations used for the representation 
Cf the numerals 0 to 9 five other hole combina 
tional characters may be represented within the 
same hole positions; these five hole combinations 
may be used for the representation of the numer 
als 10 to 14. For instance, if upon a record card 
there are four hole combinational columns pro 
vided, normally only numbers of four digital Or 
ders may be represented within said column, i. e., 
the highest numbers which can be represented is 
9999. If now hole combinations are used repre 
senting the characters 10 to 14, upon correspond 
ing perforations in the thousand denomination, 
the following numbers may be represented by 
perforations within only four record columns: 
If the thousand 
denomination is 
punched with a 
hole combination There may be represented representing: Within four record columns: 

the numbers 10,000 to 10,999 
the numbers 11,000 to 11,999 
the numbers 12,000 to 12,999 
the numbers 13,000 to 13,999 
the numbers 14,000 to 14,999 

It will be clearly seen that without any in 
Crease in Card space the capacity of a record field 

the number 10 
the number 11 
the number 12 
the number 13 
the number 14 
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having a predetermined number of record col 
umns may be increased for about 50%, and de 
pending upon the number of record fields upon a 
card explgited in such a way, the capacity of the 
whole card is correspondingly increased. Such 
hole arrangements are of practical importance 
and may be applied if there do not occur so 
many numbers that provision of a further record 
Column is absolutely necessary; this is for in 
stance the case if an insurance business has more 
than 10,000 but not more than 14,999 policies, or 
if as month designation the numbers “11” and 
“12' (November and December) are used which 
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require usually two. record columns; however, 
according to the present invention the numbers. 
11 and 12, may be represented in a single hole 
combinational record Column; Or if amounts 
reaching five denominations but not exceeding 
the number 14,999 can occur, only 4 record col 
umns must be provided upon the card for the 
amount data. Since in practice Such duodecimal 
numbers occur only in a limited number of col 
umns of a card, only a limited number of devices 
adapted to control selectively one or two digital 
orders of the register and/or printer mechanism 
must be provided, and these devices may prefer 
ably be connected selectively to the analyzing 
means of any hole combinational column and 
also selectively to any of the various digital or 
ders of Said mechanism. . 
In accordance with the present invention, the 

hole combination is adapted to effect control in 
One or two digital Orders depending upon the 
meaning of said hole combination, and provision 
is made that the control is automatically effected 
according to the amount as well as to the denomi 
nation. If, for instance, a hole combination hav 
ing the meaning '8' is analyzed, only the digital 
Order corresponding to the respective record col 
lumn is controlled accordingly. If, however, in 
the same Column of another card a hole combi 
nation should occur representing the numeral 
"14', digital order of the mechanism will be auto 
matically controlled in accordance with the value 
“4” corresponding to this column and control ac 
cording to the value '1' Will be effected in the 
digital order of the next higher denomination. 
The present invention provides also detecting 

means adapted to determine whether the an 
alyzed hole combination belongs to the group of 
characters of 0 to 9 or to the group of charac 
ters of 10 to 14, in order to determine whether 
control in One or two digital orders of the mecha 
nism must be effected. In the latter case, two 
digital orders of the mechanism will be auto 
matically Set under the Control of the hole com 
bination. When a translator mechanism is used 
för the hole combinations, provision is made to 
translate each hole combination at first into a 
Single value, and the detecting means will then 
determine to which group this single value be 
longs, and depending upon the result of said de 
tecting operation one or two digital orders of the 
mechanism will be controlled by the translator. 
A preferred embodiment of the invention will 

now be described in connection with the accom 
panying drawings: 

Fig. 1 shows the diagram of a hole combina 
tional record card controlled tabulating machine 
with a translator mechanism and a digital order 
of an accumulatiri, and printing mechanism con 
trolled by said translator. 

Fig.2 shows a special translator mechanism be 
ing provided for record columns in which hole 
combinations of a duodecimal value may occur, 

2,064,482 
and this figure shows the electrical means serv 
ing for the control of two digital orders of the 
mechanism by a single hole combinational col 

. 
Fig. 3 shows the perforation code according to 

which the hole combinations are provided in the 
reCOrd cards. 

Fig. 4 shows a record card with hole combina 
tions, said card having in the extreme left record 
column a perforation representing a duedecimal 
number. 

Fig. 1 shows the circuit diagram of a tabulat 
ing machine for the hole combinations which are 
translated by a translator mechanism into single 
impulses. The cards are gripped one by one 
by means of a knife from a stack of cards and 
are moved downwardly between the feed rollers 
2 and are fed by the latter between the contact 

plate f3 and the analyzing brush f4 for a record 
Column. In the drawings Only a single analyzing 
brush 4 and the translator mechanism coordi 
nated to Said brush is shown, though, of course, 
for each record colunt the same arrangement is 
necessary. The machine is started for operation 
by closing the start -contact 6, thereby estab 
lishing a current circuit over the tabulator motor 
f5 and relay 7, and upon energization of motor 
relay a stick circuit for the tabulator motor 
5 will be established over the armature of relay 
f7 and cam contact 8, the latter being closed 
after the motor has started for Operation. The 
cards are then fed by the feed knife and feed 
rollers 2 downwardly and will close the card 
contact 2'. The known can contacts 9 serve 
to establisi) a current circuit to the card contact 
2 and to control energization of relays 2) and 
2. The contacts close only if the card passes 
beneath the brushes and consequently also the 
relays 29, 2 will only be energized during the 
same period and by means of the armature of 
relay 2 the contact plate 3 will be connected 
only during the same time period to the con 
tacts 9 as long as the succeeding cards keep the 
contact 2' closed. The contacts under the con 
trol of relay 20 and contact 8 open therefore 
Once in each machine cycle, however not simul 
taneously but with a certain time difference so 
that the current circuit of the motor 5 will 
normally always be maintained over one of the 
two contacts. If, however, the last card has 
passed at 2, due to the contact 2 now re 
maining open, the relays 20 and 2 will no 
longer remain energized, and the contact of re 
lay 20 will open if the contact 8 opens so that 
the motor circuit will be interrupted and the 
machine will be stopped. Each analyzing brush 
4 may be connected on a plug board by a wire 

22 with a commutator generally indicated at 23 
and coordinated to a translator for one digital 
Order of the illustrated mechanism; one trans 
lator and commutator mechanism is provided 
for each digital Order of the mechanism. The 
COmmutator includes a contact arm 24 and a 
contact strip 25 which latter is connected to the 
brush 4; the commutator is also provided with 
contact pieces 26 leading to the various trans 
lator magnets 27 which in turn are connected by 
a common line 28 to the left side TO of the cur 
rent source. The contact arm 24 rotates syn 
chronously with the card passage and encounters 
the contact pieces 26 in the same moments in 
which the hole positions of a record column pass 
under the brush 4 so that the magnets 27 will 
be energized in different combinations in accord 
ance with the perforations in the column. The 
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2,064,482 
meaning of the perforations is indicated in Fig. 
3; the hole positions are indicated by roman 
numerals and the magnets 27 (Fig. 1) under the 
control of said hole positions are designated by 
corresponding roman numerals. Each magnet 
2 has a bar 30, coordinated thereto Which is un 
der the control of the arnature of Said magnet; 
after energization of the magnet said bar will 
be arrested in its raised position in a known man 
ner by a pawl 3? so that depending upon the 
energization of the magnets 27 in different com 
binations one of the indicated current paths 
will be selected. The pawls 3 will be released 
at the end of the operating cycle by means of a 
bar 32 so that they are permitted to drop under 
the influence of their coordinated springs to the 
lower rest position shown in Fig. 1. This re 
lease is effected by a magnet 33 which receives 
current over the cam contact 34 shortly before 
the end of the operating cycle. If, therefore, a 
hole combination has passed under the brush 
4, the control bars 33 will be adjusted in differ 

ent positions and consequently a certain current 
circuit will have been selected from line 35 over 
the translator and One of the lines 38 to the Com 
mutator generally indicated at 36; as is well 
known and may also be seen from Fig. 1, only 
One of the ten lines 38 leading to the commutator 
36 will be selected. The commutator 36 is pro 
Vided With a rotating analyzing arm 3 adapted 
to connect the lines 38 terminating in the com 
mutator with the line 40. The analyzer 37 ro 
tates once during each machine cycle so that the 
lines 38 are analyzed by its pivotally mounted 
analyzing fingers twice in each cycle, i. e. Once 
during the first half of the rotation and once 
during the second half of the rotation of the 

The lines 38, however, are only 
Supplied with current during the Second half of 
the rotation and said current supply is controlled 
by the cam contacts 4. The line 40 may be con 
nected by a plug wire 52 with any registering 
magnet 42; one registering magnet 42 is co 
Crdinated to each digital order of the mechanism 
and all magnets are connected by a common line 
43 with the right hand line of the current source. 
Provision is made in such a way that until the 
end of the first half of the operating cycle analy 
Sis of the hole combinations in the various record 
columns is effected, and that during the second 
half of the operating cycle control through the 
commutator 36 is effected according to the an 
alyzed hole combination. The accumulating 
and/or printing mechanism may be constructed 
in any known way; in Fig. 1 a single digital or 
der of the mechanism is shown, said digital or 
der corresponding normally to a single record 
column; each digital order of the mechanism 
includes a control bar 44 provided with a toothed 
frame 45 and a set of type 46. During the sec 
Ond half of the Operating cycle all control bars 
44 are raised by a reciprocating frame 7 syn 
chronously with the analysis of the lines. 38 by 
the analyzer 37, and depending upon the selected 
line 38 the magnet 42 will receive differentially 
timed current impulses; accordingly, the pawl 
4T will be released, engaging thereby the teeth 
48 of the control bar 44 and arresting the same 
in the upward novement. At the end of the 
Operating cycle the type being in printing posi 
tion will be impelled by the type hammer 49 
against the printing platen 50 and before the 
return downward movement of the control bar 
44 the accumulator wheels 5 which are pivot 
ally mounted upon a frame and which have been 

3 
held disengaged from the toothed frame 45, will 
be rocked in engagement with said frame. Upon 
the return of the control bar 44 which takes 
place at the end of the machine cycle, the printed. 
amount corresponding to the meaning of the 
hole combination will be entered into the accu 
mulator wheel 5. Just the same as each ana 
lyzing brush 4 may be connected by a plug wire 
22 with any translator, each translator may be 
connected by a plug wire 52 with any digital 
order of the mechanism so that the arrange 
ment of the columns upon the record sheet fed 
over the printing platen 50 and of the accumu 
lator wheels may be entirely independent from 
the arrangement of the columns upon the record 
card. 

Fig. 3 illustrates the perforation code used in 
connection with the present invention. It will 
be seen that the numerals 0 to 9 are represented 
in the known way while the duodecimal numbers 
10 to 14 are also represented by distinct hole 
combinations within only four hole positions. 
The record card in Fig. 4 is punched in the reg 
ular Way, however, for purposes of illustration 
there is punched in the extreme left record col 
umn the number "13". The perforation of the 
numerals 10 to 14 may be effected with any 
known punching machine for hole combinations; 
it is only necessary to provide the machine with 
the required number of keys and to control the 
punch selectors by said keys in accordance with 
the perforation code in Fig. 3; since alteration 
or construction of a punching machine in the 
aforesaid way may easily be accomplished, no 
further reference thereto seems to be necessary 
herein. A mechanism adapted to be controlled 
by hole combinations of the type indicated will 
now be described more in detail in connection 
with Fig. 2. 
For the utilization of the above mentioned hole 
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combinations of duodecimal value there are only 
a limited number of special translators necessary 
depending upon the number of record columns 
of the card in which such hole combinations may 
occur. Since between the analyzing brushes and 
the translators on the one hand and the trans 
lators and the registering places on the other 
hand any selective connection may be estab 
lished, it is possible to connect the analyzing 
brushes of columns in which only. Ordinary hole 
combinations occur with regular translators and 
to connect the brushes of the columns in which 
also duodecimal hole combinations may occur 
with special translators according to the present 
invention, and connections to two digital orders 
of the registering mechanism may be made from 
each of the last mentioned translators. Such 
special translator. (which I will call in order to 
distinguish from the usual translators and also 
for reasons of clarity a 'duodecimal' translator) 
is shown diagrammatically in Fig. 2. It is now 
assumed that the analyzing brush 4 at the ex 
treme left shall analyze the record column at 
the extreme left in Fig. 4. The before mentioned 
brush 4 (Fig. 2) is connected by a plug wire with 
the commutator 23 of the usual construction. 
The commutator connects in the above described 

4, the magnets 27 are energized in different 
combinations. The magnets 27 will control their 
coordinated control bars 30 and the same will 
select a certain current path from the left side 
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manner the various magnets 27 one by one with . 
the brush 4 by means of arm 24 and depending 
upon the perforations passing under the brush 

35 to the right side of the translator lines. The 75 
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control bar 30 coordinated to the control magnet 
27-IV controls, however, contrarily to a regular 
translator as shown in Fig. 1, not only ten but 
fourteen lines, and depending upon the ener 
gization of the magnets 27 in different combina 
tions one of the lines 38 (corresponding to the 
numerals 0 to 9) or one of the lines 53 (corre 
sponding to the numerals 10 to 14) Will be ser 
lected. With each duodecimal translator is as 
sociated a regular analyzing commutator 36 and 
a regular analyzing commutator 54 to which, 
however, only in the “1” position a line 55 is 
connected. In place of this commutator also an 
Ordinary cam contact closing in the proper mo 
ment could be used; however, for reasons of Sim 
plicity the same standard parts are used in the 
commutator 54 as in the commutator 36. The 
lines 38 corresponding to the numerals 0 to 9 
lead in a similar manner as in Fig. 1 to the com 
mutator 36 and are analyzed as above described 
during the second half of the machine cycle by 
the analyzer 37. The lines 53, however, ter 
minate in contacts 56 which may be connected 
by means of shiftable contact plates 58, con 
trolled by the magnet 57, with lines 59. If the 
magnet 57 is instantaneously energized and if 
due to the stop pawl 3 the control bar 30' is 
held in raised position in a similar way as the 
magnets 27, the lines 53 will be connected with 
the lines 59. The lines 59 lead to the lines 38 
and provision is made that upon connection of 
line 53 with lines 59, corresponding lines will 
be connected, i. e. the '10' line 53 is then con 
nected to the '0' line 38, the “11' line 53 is con 
nected to the “1” line 38, the “12" line 53 to the 
''2' line 38, the “13’ line to the '3' line and the 
'14' line 53 is connected to the '4' line 38. The 
contact bar 30' of magnet 57 is also provided 
with a contact plate 60 controlling the connec 
tion of the line 6 leading to the cam contacts 
4 with the line 55. The contact strips 64 of 
the commutators 36 and 54 are now connected 
by the plug lines 52 with the magnets 42 ?which 
are adapted to control the bars 44 (Fig. 1) in 
two digital orders of the mechanism in the above 
described way. It will be seen that the selected 
magnets 42 are energized if a current circuit 
is closed through their coordinated commutators 
36 and 54 so that the respective digital orders 
Cf the mechanism are controlled accordingly 

However, before controlling of the mechanism 
can be effected i.e. before analysis of the com 
mutators 36 and 54, detecting means must at 
first determine if a controlling operation is to 
be effected in one or two digital orders of the 
mechanism. Said detecting means will now be 
described. Each of the lines 53 has a line 65 
coordinated thereto which latter leads to a cam 
controlled contact 66; the contacts 66 are again 
connected over the magnets 57 by a common line 
67 with the right hand side 29 of the current 
SOurce. If now analysis of the hole combina 
tion has been effected i. e. if the arm 24 has 
moved over all contacts 26 and if the shift bars' 
30 have been adjusted according to the hole 
combination just passed under the brush, all cam 
contacts 66 will be simultaneously and instan 
taneously closed by their coordinated cams and 
in the same moment also the contact 68 bridging 
the contact 4 will be closed by its cam. This 
closure takes place a short moment before the 
analysis of the lines 38 and 55 through, the com 
mutators 36 and 54, and shortly before closure 
of the contacts 41. If now the previously passed 
hole combination has selected a line 38 corre 
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sponding to one of the hole combinations 0 to 9 
no current circuit Will be established Over the 
contacts 68, 66 since the lines are not connected 
to the contacts 66, and on the other hand no 
current impulse will be released over the com 
mutator 36 since in this moment the lines 38 and 
the commutator 36 are still open. The lines 59 
are therefore open and if in the course of the 
operating cycle the commutator 36 is analyzed, 
the control magnet of the digital order of the 
mechanism coordinated to the analyzed record 
column will control the amount corresponding to 
the analyzed hole combination of a decimal value 
into the mechanism. However, if one of the hole 
combinations corresponding to the numerals to 
to 4 has passed under the brush, a current cir 
cuit will be completed over one of the lines 65, 
contact 66 and lines 6 over the magnet 57; the 
magnet 57 will therefore raise the control bar 30" 
and the same will then be held in raised position 
by its coordinated pawl 3 until the end of the 
machine cycle; then it will be released together 
with all other control bars 30 by the release 
magnet 33 to permit all bars to drop downwardly 
in their normal position. Consequently, if 
through the energization of the magnet 5 the 
control bar 30' has been raised, the lines 53 will 
be connected with the lines 59 and the line 55 
with the line 6. Upon the analysis of the com 
mutators 36 and 54, the commutator 36 will 
therefore receive a current impulse in the mo 
ment corresponding to the selected line 53, the 
current flowing over said last mentioned line 
and line 59; if the “10” line 53 has been selected, 
a current impulse will be released in the "0" 
moment; if the “11' line has been selected, in 
the '1' moment; if the “12' line has been Se 
lected, in the '2' moment; if the '13' line has 
been selected, in the '3' moment, and if the "14' 
line has been selected, a current impulse will be 
released in the '4' moment. The commutator 
54, however, will receive only in the moment '1' 
a current impulse from the left side 70 of the 
current source over the lines 6, 55, and since 
said commutator is connected to the digital order 
next higher, the order corresponding to the Com 
mutator 36, an amount corresponding to the 
meaning of the hole combination will be con 
trolled into both digital orders of the mecha 
nism. Now, if we assume that the brush 4 at : 
the extreme left in Fig. 2 analyzes the thousand 
column of a record field, the commutator 36 co 
ordinated to said column will control its magnet 
42, after analysis of a decimal-value hole com 
bination in accordance with the meaning of said 
hole combination. If, however, a duodecimal 
value hole combination has been analyzed in the 
thousand column, also the commutator 54 will be 
come effective in addition to the commutator 36 
to control the ten thousands digital order of the 
mechanism. If, therefore, in the thousand 
record column of the card there is punched one 
of the duodecimal-value hole combinations 10 to 
14, the commutator 54 will control always one 
unit into the ten thousands digital order of the 
mechanism while in the thousand digital order 
one of the values 0, 1, 2, 3 or 4 will become 
effective, depending upon the value of the hole 
combination and it will be clearly seen that the 
purpose of the invention is obtained. The trans 
lator shown in Fig. 2 for duodecimal hole combi 
nations may be provided as an independent unit 
and may be connected on the one hand by plug 
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on the other hand by plug wires 52 with any two 
digital Orders of the registering mechanism. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention it will be understood that varie 
Ous Omissions and substitutions and changes in 
the form and details of the device illustrated and 
in its operations may be made by those skilled in 
the art without departing from the spirit of the 

O 

5 

20 

25 

30 

invention. 
What I claim is: 
1. In a machine controlled by perforated 

records wherein a single record column com 
prises combinational perforations representing 
either a decimal or duodecimal single value, a 
plural denominational order register and/or 
printer actuating mechanism under control of 
Said perforations, means responsive to the con 
trolling perforations of a record column for 
Selectively controlling one or two digital orders 
of Said mechanism including means for control 
ling the positioning of one digital order of said 
mechanism in accordance with the units digit of 
Said value and for always controlling the posi 
tioning of the digital order of the next higher 
denomination in accordance with a single unit 
When said single value is a duodecimal number. 

2. In an electrical machine controlled by per 
forated records wherein a single record column 
comprises combinational perforations represent 
ing either a decimal or duodecimal single value, 
a single analyzing brush for analyzing said per 
forations while the record column is in motion, a 

5 
plural denominational Order register and/or 
printer actuating mechanism under the control 
of said single analyzing brush, means responsive 
to the controlling perforations of a record column 
analyzed by Said brush for Selectively controlling 
One or two digital Orders of said mechanism in 
cluding means for controlling the positioning of 
one digital order of said mechanism in accord 
ance with the units digit of said value and for 
always controlling the positioning of the digital 
order of the next higher denomination in accord 
ance with a single unit when said single value is 
a duodecimal number. 

3. In a machine controlled by perforated 
records wherein a single record column comprises 
combinational perforations representing either a 
decimal or duodecimal single value, a translator 
mechanism adjustable in accordance with the 
combinational perforations of said single record 
column, a plural denominational Order register 
and/or printer actuating mechanism under the 
control of Said translator mechanism, means re 
sponsive to the adjustment of said translator 
mechanism for selectively controlling one or two 
digital orders of Said mechanism including means 
for controlling the positioning of one digital 
order of said mechanism in accordance with the 
units digit of said value and for always controlling 
the positioning of the digital Order of the next 
higher denomination in accordance with a single 
unit when said single value is a duodecimal 
number. 
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