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Machines Corporatiora, New York, R. Y., a coff 
poration of New York. 

Applicationa October 24, 1932, Seria No. 526,855 
2 (Caixas. 

This invention relates to perforated card con 
trollied accounting machines and more particul 
larly to means for effecting connections from the 
various columns of the control cards to the de 
sired columns in the accumulators and from the 
various columns in the acclumulators to the de 
sired columns of printing type members So that 
the data, taken from the accumulator may be dis 
tributed to the proper columns on the printed re 
port, sheat. The connections may also be effected 
from the several columns of the card directly to 
the desired columns of the report sheet without 
going through the accumulators. 

in tabulating machines of the Hollerith type, 
the cross connections referred to here are con 
noy effected by the use of plug wires which 
are connected between various plug Sockets on a 
connection board. The sockets are, connected 
to certain columns of the card and to columns 
in the accumulator as well as to the columns of 
printing type. To connect any particular card 
column to the particular order in an accumulator 
a plug connection will be made between the two 
plug Sockets in question. Similar connections 
are inade from Sockets representing columns on 
the card to sockets representing columns upon 
the report sheet or sockets representing par 
ticular columns in an accumulator to sockets rep 
resenting the desired columns on the report sheet. 
Often in accounting systems certain types of re 
ports are required periodically. The data, for 
making up these reports is taken fron perforated 
cards where it is arranged in predetermined or 
der. The plugging up of the machine to make 
out these reports is usually the same. According 
to my invention a plate or card is punched in 
particular positions and then placed in the ma 
chie and the naachineset under control of such 
cardi. This Setting effects eiectrica, connection 
between the various colurias on the data, card 
to the various orders in the Severai accumulators 
and also to the various columns of printing type. 

For any set report which is to be made up 
under control of data cards of which the data, 
is entered according to a pairticula, foin, 8, co 
nection control card will be punched to effect the 
proper connections. Whenever it is desired to 
make out the particular report that connection. 
control card Will be inserted in the machine. 
Whenever slight changes are desired in the con 
nections to effect a change in the form of report 
or where the data is rearranged on the data cards 
a new connection control card will be made up 
to take the place of the one baing discarded. In 
the present embodiment of the invention a con 

C 

(C 235-92) 
nection control card is placed in the machine 
above a plurality of rows of sensing pins. The 
card is locked in position and the pins are ther. 
released to be pressed by springs against the cardi, 
Wherever a perforation appears the pin will pass 5 
through but where there is no perforation the pine 
Willi be stopped by the card. Each pin is con 
nected to a sliding member which carries severa 
contact points adapted to cooperate with other 
contact points. The contacts are normally open 10 
but when the sensing pin passes through a perfo 
ration in the set up card the slide noves and 
closes the contacts associated therewith thus ef 
fecting a definite connection between a colume 
on the card and a column in the accumulator or 5 
from a column on the card to a column of print 
ing type or from a column in the accumulator to Y 
a column of printing type. 
These and several other, connections for con 

trolling various operations of the machine such 2. 
as the taking of totals in response to a major or 
minor change in groups of cards Will be more spe 
cifically pointed out in the following description. 
of the invention. 
The present invention is in certain respects re- 25 

lated to that disclosed in copending application 
filed by A. E. Gray on October 2, 1932, Seria. No. 
566.443. The present invention is designed to 
perfor a certain of the operations performed by 
the Gray disclosure but with more simplified 3. 
mechanisz.ns. 
Referring to the drawings whereir. A have 

shown by way of example one form of mechanistra 
for carrying out the invention: 

Fig. i is a detail view partly in section showing 35 
the Set up control card and the sensing pins and 
contacts controlled thereby. 

Fig. 10 shows one of the sides 35 in its set; 
position. 

Fig. 2 is a portion of a card showing the man 
ner in which it is punched to effect the desired 
plugging set ups from the card to the accumuia. 
tors and listing columns. 

Fig. 3 is a portion of a card punched to effect 
group control connections. 45 

Figs. 4d, 4b, 4c taken together constitute a 
wiring diagram showing the control of an elec 
tric tabulating machine and the various plug 
ging connections adapted to be controlled in ac 
Cordance with ny invention. 

In illustrating my invention, I have shown 
the manner in which the device will be incorpo 
rated With perforated card controlled account 
ing Emachines of the type disclosed in U. S. Patents 
#1,762,145 and No. 1,933,308. The machine as a 
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closure and certain parts thereof are shown dia 
grammatically in the wiring diagram in the pres 
ent case. 

Referring to Fig. 4a, the perforated cards for 
controlling the operations of the machine are 
shown at and are adapted to be fed one at a 
time by a card picker 2 to successive sets of feed 
rollers 3, 4, 5. These rollers are connected to 
driving gearing designated 7 as a whole. A gear 
8 on a driven shaft 9 is adapted to effect opera 
tion of the gearing 7 and the feed rollers as well 
as the card picker 2. The shaft 9 also operates 
the cam shaft 0 which carries numerous cams 
for effecting the opening and closing of various 
contacts at predetermined times in the cycle of 
the operation of the machine. A driving motor 

is adapted through a . belt 2 and pulleys 
3, 4 to operate a driving shaft f5. A clutch f6 
Controlled by an electromagnet f is adapted to 
couple the shaft 9 to shaft 5 to effect operation 
of the card feed mechanisms, and the cam shaft 
0. 
The motor f is also shown in dotted lines (in 

the wiring diagram) and may be energized for 
Operation by depression of the start key 8 to 
close contacts 8a. This completes a circuit 
through the motor as follows: from left side of 
the line 9, through wire 20, motor ill, relay coil 
2, card feed clutch magnet f, relay coil 22, 
contacts 8a, contacts 23a, which are normally 
closed, stop key contacts 24 also normally closed, 
wire 25, cam contacts 26, and back to the other 
side of the line 27. 
The energization of magnet 22 closes the con 

tacts 22a and holds them closed so that as the 
start key B is now released permitting contacts 
8a to open, the circuit will continue from the 

coil 22 through contacts 22a, contacts 28 to con 
tacts 23a, etc., as just described. 
As soon as the cards commence to feed through 

the machine, they will actuate the card lever 29 
and close contacts 29.a. During a part of each 
cycle of the machine, contacts 28 are opened by 
cam 28a and the circuit continues through con 
tacts 29a, which are closed during that time. 
Should cards fail to feed and the contacts. 29a 
are thus opened when contacts 28 open the cir 
cuit will be broken and the machine will stop. 
The machine may also be stopped by depres 

Sion of the stop key 24a thus breaking the circuit 
through the motor . The magnet T also con 
trols contacts fla, opening them when energized 
and permitting them to close when deenergized. 
Thus, whenever the machine is stopped and the 
magnet f becomes deenergized, the contacts a 
Close. w 

Totaling operation 
After the machine has stopped feeding and 

analyzing cards and accumulating and listing 
under control of these cards, a total of data ac 
cumulated may be taken by depression of the 
total key 30. This closes a circuit through the 
reset or total operating motor 3f, from the left 
side of the line 9 through motor 3f, magnet 32, 
contacts a, total key contacts 30a, cam contacts 
33, back to the other side of the line 2. The 
energization of magnet 32 closes contacts 82a 
so that as the total key is released the current 
will pass through contacts 32a, wire 34, etc. back 
to the other side of the line. The motor 3 oper 
ates the machine to take a total under control 
of the accumulators and to reset the accumula 
tors. 

Both of these magnets when energized serve to 

2,046,02? 
whole is therefore omitted in the present dis Where only minor totals are being taken, one 

total cycle of operations is sufficient but in taking 
major and minor totals, it is sometimes desirable 
to take the major total during the cycle following 
the taking of the minor totals so that in such 5 
cases two cycles of totaling operations are neces 
sary. When a single totaling cycle is being per 
formed the reset motor 3 will be stopped at the 
end of the cycle. The stopping of this motor is 
effected by shunting the current around the mag- 10 
net 32 thus permitting the magnet to release its 
armature so that contacts 32a will open. The 
shunt circuit is closed only long enough to per 
mit contacts 32a to open and is then broken at 
the end of the cycle. The shunt circuit is through 5 
contacts 37a closed by cam 37, wire 35, contacts 
36a and cam contacts 33. 
The machine is adapted to automatically go 

into a totaling operation at the end of separate 
groups of Cards. The group control mechanisms 
bring about the opening of the circuit through 
contacts 23a thus deenergizing magnet 7 and 
permitting contacts a to close. In setting the 
machine to take automatic totals a switch 38 is 
closed before the machine is started. At the end : 
of each accumulating or listing cycle a cam 39 
momentarily closes contacts 39a, 

If the circuit through magnet 7 has been 
broken during the cycle, when contacts 39a close 
the circuit will be established through the reset 30 
motor 3, magnet 32, contacts 7a, contacts 39a, 
Switch 38, stop button contacts 24, wire 25, con 
tacts 26 to the other side of the line. As soon as 
magnet 32 is energized, contacts 32a are closed 
as we have seen so that when contacts 39a open 3: 
again the current will pass around through wire 
34 to thus hold the circuit through motor 3?. The 
contacts 23a are controlled by a magnet 23 and 
contacts 36a are controlled by a magnet 36. 

20 

5 

40 
Open their contacts 23a, 36a respectively. Nor 
mally the magnets 23, 36 are deemergized and be 
come energized when the cards change from one 
group to the next and the feeding of cards stops. 
Contacts 36a open at this time so that the shunt 
circuit around the reset motor will not interfere 
With the circuit through the contacts 32a until 
after the completion of the one or two totaling 
cycles of operation. The manner in which ener 
gization of magnets 23 and 36 is controlled will 
be described later. 

Accumulating and listing 
It is understood that as the cards are fed 

downwardly between the rollers 3, 4 and 5 the 
index point positions in each column pass suc 
cessively between the upper perforation sensing 
brushes 40 and cooperating contact blocks 4 
and then between the lower sensing brushes 42 
and their corresponding contact blocks 43. The 
accumulating and listing devices of the machine 
Operate Synchronously with the passage of the in 
dex point positions with respect to the sensing 
brushes so that when a perforation is sensed in 
a particular position in a column the value cor- 65 
responding to the position will be received by the 
particular accumulator order and also printed if 
the machine has been previously set to list. The 
accumulating and listing is effected by the ener. 
gization of accumulating magnets 44. . 70 

In machines of the Hollerith type in which the 
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lower sensing brushes 42 are used to control the 
accumulating and listing operations, any of the 
brushes may be connected to control any order 
of any accumulator and any column of printing 75 
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type. This interconnection between the brushes 
and Orders of the accumulators is effected by plug 
wire connections. Each sensing brush & 2 is con 
nected by a wire to a plug socket in a plug board. 
Also each of the accumulator magnets 36 is con 
nected by a wire to a plug socket in the plug 
board. A plug connection between these various 
Sockets thus effects a desired connection between 
the brushes 32 and the magnets 46. 
According to my present invention the plugging 

connections between the sockets on the plug 
board are done away with. Instead of running 
the connections from the brushes and accumu 
lator magnets to sockets in a plug board, they are 
run to separate sets of contacts in a connection 
device and means are provided for differently 
interconnecting these contacts to effect the de 
sired connection between the brushes and mag 
netS. 
in Fig. 2. Here a plurality of slides 45 is shown. 
Each slide carries several contact members 45 
adapted to interconnect contacts On one side 
and contacts 48 on the other. The contacts 36 
carried by the slides 35 as shown in the present 
instance are in the iform of two metal balls 
pressed apart by a spring so that the balls are 
Constantly in contact, with the frame 39 which 
carries the slides 35 and in which the contacts 
47, 38 are embedded. In their normal position 
as shown in Fig. 1, all of the contacts (36 are dis 
engaged from their respective contacts 3, 8 and 
when a particular slide 45 is raised to its upper 
position all of its contacts 46 interconnect all of 
their respective sets of contacts (, 88 as shown 
in Fig. 1d. 
There are twelve slides 5 to a column and the 

number of columns may correspond with the 
number of brushes 42 or in other words, the num 
ber of columns of data on the cards A. Each slide 
45 is connected to a rod 50 which reaches up 

... wardly through a plate 5 and is provided with 
a collar 52 against which a spring 53 presses up 
wardly to raise the slide 45. A plate. 55 through 
which the rods 50 also pass is adapted to engage 
all of the collars 52 so as to depress all of the 
rods and thus lower all of the slides 45 to in 
operative or ineffective position. Spring pressed 
latches 55 are adapted to hold the plate 56 in its 
lowered position. The upper ends of the rods 50 
rest in perforations in a plate 56 above which the 
card 57 is adapted to be placed. A locking plate 
58 hinged at 59 and latched at 60 is provided with 
large perforations 6 corresponding to the posi 
tion of the rods 5 and is adapted to lock the 
card 57 in position. After the card has been 
locked in this position, the restoring plate 53 
may be unlatched to permit all of the rods 50 to 
press upwardly against the card. Wherever per 
forations appear in the card in positions corre 
sponding to certain of the rods 50 those rods will 
be permitted to rise, moving their slides 45 into 
contact engaging position. Thus, by properly 
punching holes in the card 5 any desired setting 
of the slides 45 may be effected to connect the 
card sensing brushes to the various accumulator 
magnets 44. 
In Fig. 4c two sets or columns of the slides 45 

of Fig. 1, along with their contact points 47, 48 
and interconnecting contact members 46 are 
shown. The several index point positions of these 
sets are designated 0 to 9 and 1 and 12. One 
of these sets (the lower one) is connected through 
wire 62 to one of the contact blocks 43 (Fig. 4a) 
associated with one of the sensing brushes 42. 
The other set is connected by a wire 63 to another 

Such an interconnecting device is shown 

3 
contact block 3 associated with another sens 
ing brush 42. The wire 62 is connected to several 
of the contacts A. More specifically wire 62 is 
connected to three of the contacts 7 associated. 
with contact slides 65 of the ninth, eighth, and 5 
seventh positions in the particular column of 
slides. The contacts it are variously connected 
to one another as shown in the drawings. That 
is, certain of the contacts associated with one 
of the slides 45 are electrically connected to other 10 
contacts 3 associated with other slides 45. Also 
in Some instances, the contacts 3 are connected 
with certain of the contacts 88. 
The contacts 8 associated with the slides 45 

belonging to the 5, 6, 7, 8, and 9 index point 15 
positions on the card are also connected as shown 
to contacts 43 in the Several horizontal rows. 
The contacts 38 associated with the slides 35 be 
longing to the 0, 1, 2, 3, 4, 1i, and 12 positions 
are connected through wires such as wires 68 to 20 
the accumulator magnets 48. For instance, the 
contacts 48 of the 4 position are connected to the 
accumulator magnets of One of the accumulators, 
in the present case, the fifth accumulator; a 
different one of the contacts 8 being connected 25 
to each of the magnets 34 in this accumulator. 
Thus, the contact 48 in the lowermost row is 
connected through a wire 64 to the magnet 34 
associated With the units order in this accumul 
lator. The next contact 48, that is, the one in 30 
the second horizontal row from the bottom is 
connected through a wire 64 to the magnet 36 of 
the tens order. of this accumulator, etc. If it is 
desired to connect the brush 42 farthest to the 
left in Fig. 40, with the units order in the 5th 35 
accumulator, the slides 45 in the Set Or column 
of slides to which this brush is connected (the 
lower one in Fig. 4c) will be so set that current 
coming from wire 62 to the contacts 47 will be 
connected through to the wire 64 associated with 
the units order magnet 44. According to the 
arrangement disclosed it is thus necessary to 
move the slides 45 of the 8 and 9 positions as 
shown in Fig. 4c. Current passing through a 
perforation in the card will thus take the foll 
lowing course: Beginning at the right side of 
the line 2 and tracing the circuit backward for 
convenience, current passes through contacts 26, 
wire 25, contacts 24, 23a, 29a, 68, wire 69 through 
the device designated 70 as a whole to wire 7, 
common bar 2, individual sensing brush 42, cor 
responding contact block 43, wire 62 to the con 
tact 47 across the connecting contact 46 in the 
'9' position which is the One farthest to the left 
in Fig. 4c, contact 48, then to the contact 47 of 
the '8' position and across the corresponding 
connecting contact 46 to the next contact 48, then 
through wire 73, to all the contacts 47 in the 
lowermost horizontal row belonging to the 4, 3, 
2, 1, 0, 11 and 12 positions. As only the slide 45 60 
belonging to the 4 position has been set the cur 
rent in the circuit which we have traced to this 
point will pass through the contact. 48 in this 
position and through wire 64 to the accumulator 
magnet 44 of the units order, then, through con- 65 
tacts 74 and back to the other side of the line 9. 
Two accumulators and two orders in each of 

these accumulators are shown. In actual prac 
tice, of course, eight or nine orders would be 
used in each accumulator. The several orders 70. 
of an accumulator are connected to the several 
contacts 48 associated with a particular one of 

40 
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55 

the slides 45. 
Assuming that eight columns on the different 

cards are to be connected to the eight orders 75 
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4. 
in the fifth accumulator, the slides 45 of the 4 
position (which controls the connection to the 
fifth accumulator) of eight of the columns or 
sets of slides 45 will be set to close the gaps be 
tween contacts 47, 48. This Will connect all of 
these eight columns to the proper accumulator, 
i.e. the fifth. The lowermost contacts 48 in each 
column are connected to the units Orders of the 
accumulators, the next contacts 48 above these 
to the tens orders and so on up to the uppermost 
contacts 48 which are connected to the tens of 
millions orders. Setting of the ninth and eighth 
slides 45 connects that particular sensing brush 
to the units order of an accumulator. The set 
ting of the slides 4, 3, 2, and O determines which 
accumulator is connected to the sensing brushes, 
In order to carry current from the next brush to 
the tens order the next column or set of slides 45 
must be properly set. In this instance, the ninth 
and seventh slides 45 will be depressed so that 
current will pass from wire 63 and contact a 
to contact 48a, wire S, contact 47b, contact 48b, 
wire 77, contact 47c, contact 48c, individual wire 
64 to the corresponding accumulator magnet 44. 
The same brushes 42 may also be connected to 
another accumulator, for instance, the fourth 
accumulator by setting the slides 45 of the 3 
position in each of the columns or sets of slides. 
Thus, the current coming from the brush 42 
besides being conducted from contact 8 and then. 
to the fifth accumulator, also passes from contact 
4.d. to contact 48d and then through the indi 
vidual wire 78 to the accumulator magnet 44 
of the fourth accumulator. This interconnection 
for accumulating also controls listing as will be 
understood by those familiar With tabulating ma 
chines on the market. 

Group control 

It will be understood that the contacts 23a. 
(Fig. 4a) are normally closed and will be opened 
by the energization of magnet coil 23. Also, if 
when these contacts are opened, the auto total 
reset Switch 38 is in closed position, the machine 
will proceed to take totals under control of the 
accumulators. 
The energization of magnet coil 23 is effected 

by the closure of contacts 9a, or 80a. Contacts 
T9a, 80a are in turn controlled by the several group 
control contacts 8. 

in Fig. 4b. The energization of coil 8 a serves 
to close the contacts 8. One of the coils 8 a. 
is associated with each of the contacts 8 and is 
adapted when energized to close its contact. The 
circuit of each coil 8 a. also includes a contact 8b 
which is opened by the coil 8 fa. when the latter is 
energized. This breaks the circuit through the 
coil without permitting the contacts 8 to again 
open until a later time in the cycle of the ma 
chine as Will be more fully understood by refer 
ence to the above patents where it Will be seen 
that when these contacts are closed, they are 
latched in Such position until a later point in the 
cycle. Ordinarily, the coils 8 a. are connected to 
the upper and lower perforation sensing brushes 
40, 42 by plugging connections. According to the 
present invention, the connections are effected by 
the setting of slides 45a (Fig. 4b) to bridge con 
tacts 82, 83 by means of a contacting member 84. 

In Fig. 4b two sets or columns of the slides 45a. 
and contacts 82, 83 and contacting members 84 
are shown. The contacts 82, 83 are variously 
connected to each other and to the upper and 
lower contact blocks 4, 43 and to the magnet 

Contacts 8 are associated 
with magnet coils 8 a. as indicated in dotted lines 

2,046,027 
coils 8 a. as shown. Some of the contacts 83 are 
shown not connected and it is to be understood 
that these have connections to additional contact 
blocks 4, 43 in a manner similar to the connec 
tions shown. . 
As the cards are fed through the upper and 

lower brushes 40, 42, if a perforation appears at 
the upper brush 40 at the same time the perfora 
tion in the lower card appears at the correspond 
ing brush 42, a circuit will be established from 
the left side of the line f9 through contacts 85 
which are closed while the cards are under the 
brushes, then through wire 86, common support 
ing bar 87, individual sensing brush 40, corre 
sponding contact block 4, wire 88, contact 83a, 
(Fig. 4b), interconnecting member 84a, contact 
82d, contact 83b, contact member 84b, contact 
82b, wire 89, magnet coil 8 fa, contact 8b, wire 90, 
contact 82c, contact member 84c, contact 83c, 
contact 82d, contact member 84d, contact 83d, 
wire 9, contact block 43, corresponding sensing 
brush 42, common connecting bar 2, wire 7, 
through the device 70, wire 69, etc. back to the 
right side of the line. 2. The lower set of sides 
45a is shown with the first and third slides count 
ing from the left side, in set or lowered position 
so as to connect the next set or column of brushes 
40, 42 with another one of the magnet coils 8 a. 
to control its contacts 8. In this manner the 
columns on the card through the brushes 40, 42 
may be variously connected to the magnet coils 
8a to control the various contacts 8. The cir 
cuits which are adapted to be closed through the 
contacts 8 are shown as including contacts 92, 93, 
94, 95 and interconnecting members 96, 97. The 
members 96, 9 are shown as carried by certain 
of the slides 45a (Fig. 4b). 
The cards may be divided into major and 

minor groups. . In other words, cards contain 
ing data associated with the various days of 
the months may be grouped in proper order 
So that the cards of the first day are run 
through the machine, followed by the cards for 
the next day and so on until the cards for all 
the days of the month have been run through 
the machine. At the end of a run of cards for 
One day, a total of data representing transac 
tions for that day may be taken. Such a total 
is commonly referred to as a minor total. A 
total for each successive day may be taken until 
the end of the month is reached at which time 
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a total for all the days of the month may be taken 
and this is commonly referred to as a major 
total, and includes all of the minor totals. Some 
of the contacts 8, by appropriate connecting, 
may be used to bring about the taking of a minor 
total at the end of a run of cards for each day 

55 

and others of those contacts may be used to . 
bring about the taking of a major total at the 
end of the run of all of the cards for all of the 
days Of the month. 

60 

The members 96 and 97 are carried by certain 
of the slides 45a as shown in Fig. 4b. The con 
tacts 92, 93 are associated with the taking of 
major group totals and contacts 94, 95 with the 
taking of minor group totals. If it is desired 
to take a total upon a minor group change in 
three columns on the card the slide 45a associ 
ated with the third of these columns will be set 
So as to lower the contacting member 9a (Fig. 
4a) into cooperation with its contacts 94, 95. If 
the perforations in the three columns are the 
Same in the upper and lower card the three lower 
most contacts 8 will thus be closed during the 
Sensing cycle. After the cards have been sensed 
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2,046,027 
and the contacts 8 set, a circuit will be estab 
lished through the contacts as follows: from the 
left side of the line 9 through contacts 80b, 
Which are closed at this time, coil 80, wire 99, 
across lowermost set of contacts 8, to the Second 
Set, then to the third set, then through wire f OO 
to the associated contacts 95, 94 (contacts 95, 94 
asSociated with the other contacts 8 being open) 
through the corresponding contact member 97a, 
to wire Of, through card lever contacts O2 which 
are closed while cards are feeding through the 
machine and back to the right side of the line 27. 
It is to be understood that the magnet coil 89 

is energized at the OutSet of the accumulating 
Operations and effects the closing of contacts 80b 
and opening of contacts 80a. During part of the 
card cycle, the circuit through coil 80 passes 
through contacts 103, contacts 04, wire 05 to 
the right side of the line: After contacts 8 have 
been closed, the contacts 03, 04 open for a 
short time and the current then flows through the 
Contacts 8. 
Should there be a disagreement between th 

two cards, that is, the one under the lower and 
the one of the upper set of brushes, the contacts 
8 associated with the column in which the dis 
agreement occurs will not be closed and the cir 
cuit through the magnet 80 will fail. This will 
permit the contacts 89b to open and contacts 
80a to close. A circuit will then be closed through . 
contacts 80a, magnet coil 23, magnet coil 36, wire 
f05 to the right side of the line. The energization 
of magnet 23 as we have seen opens contacts 23a. 
thus stopping the feeding of cards and the op 
eration of the motor and instituting a total 
taking series of operations. 

Major total 
Assuming that the 4th, 5th, 6th sets of contacts 

8, counting from the bottom in Fig. 4a, are to 
be used to control the taking of a major total, 
the 6th connecting member 96a will be depressed 
to close the contacts 92d, 93a. This is effected by 
the lowering of the corresponding slide 45a in Fig. 
4b. Normally while the machine is operating to 
accumulate, the coil 79 is energized and serves. 
to hold the contact f 9a open and contact 79b 
closed. The circuit Will thus be closed from the 
line 9, through contacts 79b, coil 9, contacts 
04, wire f O5, to the other side of the line. After 

the contacts 8 have been closed, contacts 04 
are opened momentarily so that the circuit then 
passes from line 9 and contacts 9b, which are 
closed while cards are feeding, to coil. 79, through 
wire 06 to the common wire 07, contacts 92d, 
connecting member 96d, contact 93d, to the 6th 
set of contacts 8 (counting from the bottom), 
then through the 5th and 4th Sets of contacts 8 
and across contacting member 97a, wire f of, con 
tacts O2, to the other side of the line. If the 
major group number is the same on the upper 
and lower cards and the three sets of contacts 8 
are thus closed, the completion of the circuit will 
serve to maintain magnet coil 9 energized thus 
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holding contacts 9b closed and contacts 9d., 
Open. 
Should there be a disagreement in the major 

group control number in any One of the three 
columns the corresponding Set of contacts 8 
will not be closed and when contacts 04 open, the 
circuit through magnet 79 will fail, permitting 
contacts 79b to open and 9a to close. This es 
tablishes a circuit through the magnet coil 23, 
causing contacts 23d to open as previously pointed 
out to bring about a totaling Operation. 

out establishing it through coil 79. Now in the 

to the Wire Ol. 

S 
If a minor total is being taken, but One totaling 

cycle will be needed, but if a major total as well 
as a minor total is being taken then two totaling 
Cycles are required. This is controlled in the foll 
lowing manner: If the change in group occurred F 
in the minor total, opening contacts 80b and 
closing contacts 80a, but permitting contacts 79b 
to remain closed and contacts 79a to remain Open, 
then near the end of the totaling cycle when the 
COntacts 08 close a circuit will be established ". 
from the line 9, through contacts 08, magnet 80, 
contacts 03, contacts 04, wire O5 to the other 
side of the line. Magnet 80 will then open con 
tacts 80a closing contacts 80b, thus deemergizing 
magnet 23 permitting contacts 23a to close again 15 
to restart the machine for feeding cards and ac 
cumulating. If both the major and minor have 
changed then at the end of the first totaling 
cycle when contacts O8 close establishing the cir 
cuit through magnet 80 and opening contacts 20 
Bea, contacts 79a are still closed so that the mag 
net 23 is not deenergized and the machine con 
tinues into the next totaling cycle of operations. 
During this next cycle, contacts 09 are closed 
establishing a circuit from the left side of the 
line through contacts 80b now closed, wire 10, 
contacts O9, magnet 79, contacts 04, wire fo5 
to the other side of the line. Thus, during this 
second cycle of totaling operations the coil 23 
is energized to start card feeding and accumu- 30 
lating. 

It should be noted that when both major and 
minor totals are being taken, contacts 09 are 
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closed in the first totaling cycle as well as in 
the second but this takes place before the closing 35 
of contacts 08 so that no circuit is established 
through coil 79. Later in the cycle, contacts fo8 
are closed after contacts O9 have again opened. 
This establishes the circuit through coil 80 with 

second totaling cycle when contacts 09 are closed 
it will be seen that the circuit which could not 
have been established through coil 79 in the first 
totaling cycle is established at this time. 
The circuit through the magnet 23 also includes 

magnet 36 which when energized opens con 
tacts 36a. If contacts 36a are open, then when 
contacts. 37a are momentarily closed a circuit 
through the total control magnet 32 will be 
shunted, permitting contacts 32a to open, thus 50 
deenergizing the total or reset motor 3. When 
a major total is being taken contacts 36a do not 
close until after completion of this total. 
We have described the manner in which group 

controlling on three columns for a minor group 55 
and three columns for a major group is effected 
by operation of the third connecting member 
97a, to close the minor circuit through the three 
contacts 8 and the Operation of the sixth con 
necting member 96a, to close the major circuit 60 
from wire f OT to the next three sets of contacts 
8 and then through the connecting member 97a 

This, of course, is one way in 
which the connection may be effected and accord 
ing to this method of connecting the minor cir- 65 
cuit is independent of the major circuit. 
The connection may be effected in other ways 

as for instance, by setting the third major con 
necting member 96b and the 6th minor connect 
ing member 97 b. Now the major control circuit 70 
will be from the line 9 through contacts 79b, 
magnet 79, wire 06 to wire 107 through contact 
ing member 96b to the fourth set of contacts 8 
(counting from the bottom), then through the 
fifth and sixth sets of these contacts, across con. 75 
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6 
necting member 97b to wire Of to the right side 
of the line. The minor circuit will be from line 
9 through contacts 88b, magnet 80, wire 99 to 
the lowermost set of contacts 8 then through 
the Successive Sets of these contacts including the 
6th set then across contacting member 97 b to 
wire 0 , etc. It will be noted in this case that 
the minor control circuit includes the three con 
tacts 8 controlled by the major group. Thus, 
if a change takes place in the minor group and 
not in the major group the minor group magnet 
80 will become deemergized permitting contacts 
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80a to close and contacts 89b to open but the 
major group circuit will not be affected so that 
its contacts 9d and 79b will not be changed. On 
the other hand, should a change take place in 
the major group number on the cards, the minor 
group circuit as well as the major group. circuit 
will be broken since the minor circuit must pass 
through the major group contacts 8. 
In Fig. 2, a card 57 is shown which may be 

punched to control the connections from the 
various columns of the data card to the various 
orders of the different accumulators and printing 
devices. A dotted line f l l is shown across the 
card dividing the seven upper index point posi 
tions from the five lower ones. The seven upper 
ones, as we have seen, control the selection of 
the accumulators and printing devices while the 
five lower positions determine the column or 
Order. 
In Fig. 2, it will be seen that eight columns 

numbered three to ten inclusive are punched to 
Select counter number two. For this purpose, 
the 3 index point position in all of these columns 
is perforated to effect the setting of the corre 
Sponding slides 45 to connect all of these columns 
to counter number two. The five positions be 
low the line of these columns are provided 
With two perforations to each column, each com 
bination differing from the other to connect the 
Several columns to different orders in the num- . 
ber two accumulator or counter. For the pur 
pose of illustration the rest of the counters are 
shown as connected to only two columns on the 
Card. Where a machine having five counters or 
accumulators and seven banks of printing devices 
is used, five accumulators or counters may be 
Connected as indicated in Fig. 2 and the addi 
tional banks of printing devices designated print 
ing bank 6 and 7 may also be connected as indi 
cated. This card.as has been explained is perfo 
rated in this manner and then placed in the de 
Vice Shown in Fig. 1 and clamped in position, 
after which the rods 50 are released to be vari 
ously set according to the arrangement of perfo 
rations in the card to set their slides 45 corre 
Spondingly. While eight columns of the card in 

ing brushes. 

2,046,027 
Fig. 2 are shown as connected to the counter or 
accumulator No. 2 and only two columns are con 
nected to the order of the accumulators Nos. , 3, 
4 and 5, it is, of course, understood that this is 
merely an arbitrary arrangement, as in most in- 5 
stances more than two columns or two orders of 
an accumulator will be used. If it is desired to 
connect eight of the sensing brushes 42 to eight 
Orders of an accumulator then eight Columns. On 
the card of Fig. 2, representing that particular 10 
accumulator, Will be punched to connect those 
particular orders of the accumulator to the sens 

If a different number of orders of 
an accumulator are to be connected to the Sens 
ing brushes 42 then Such number of Orders will 15 
be connected by punching that number of col 
umns on the card of Fig. 2 to connect them to 
the brushes. 
The group control slides 45a are arranged in a 

Separate device similar to the devices of Fig. 1 20 
and therefore need not be shown in detail. The 
card for controlling the setting of the slides 45a 
is shown in Fig. 3 at ff2. Here the perforations 
in the Several index point positions ranging from 
Zero to nine determine the connections from the 25 
Columns on the data cards or in other words, 
from the sensing brushes 40, 42 to the several 
magnets 8 a for controlling the contacts 8. 
The eleven and twelve positions are perforated 
as explained to control the grouping of the con- 30 
tacts 8 for major and minor control. 

I claim: 
1. In a tabulating machine, a plurality of ele 

ments for sensing data in a plurality of columns 
on a record, a plurality of accumulating devices, 35 
means for Selectively aSSociating one of Said ac 
cumulating devices with a group of said elements, 
additional means for selectively associating the 
individual elements of such group with the sepa 
rate orders of the selected accumulating device, 49 
and a form cooperating With both of Said means 
for effecting selective setting thereof, the parts 
of both of Said means being normally urged to 
Ward Set position and Said form acting to re 
strain Some of them in non-set position. 45 

2. In a record controlled machine, a plurality 
of elements for Sensing data in Separate parts of 
a record, an accumulating device, movable mem 
bers for Selectively aSSociating a group of said 
elements with said accumulating device, addi- 50 
tional movable members for operatively and se 
lectively associating the individual elements of 
Such group with the Several orders of the accumu 
lating device, means tending to set said members, 
and a perforated form card for controlling the 55 
Setting of all of Said members. 

JAMES A. LTTE. 


