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In the tabulating machine art it has been 
the practice to perforate record cards with 
the desired data. Thereafter the perforated 
cards are usually sorted into groups, each 

5 group containing all the cards having a com 
mon designating characteristic. Such cards 
after being sorted are placed in a so-called 
tabulating machine which successively ad 
vances the cards therethrough, senses the 

10 data upon the cards, and accumulates certain 
data upon registers. Part or all of the card 
data may be printed upon a suitable record 
sheet. WE, the last card of a group has 
passed through the machine, the total or 

15 totals of the amounts accumulated may be 
printed as well as a designating group num 
ber. Subsequently the tabulation of a new 
group is commenced and the operation car 
ried on as before. 

20 Such tabulating machines usually include 
a card feeding means, a sensing or perfora 
tion reading means, accumulating devices, 
printing devices, and a plurality of control 
ling means, including manual and automatic 
devices which bring about certain machine 
operations. . . 
The control devices furthermore are usual 

ly adapted to control the sequence of opera 
tions of the machine and such control is in 
part under the influence of the perforations 
of the record cards and in part under the 
direct control of the operator. 
The present invention is directed, first, to 

the general improvement of tabulating ma 
chines as a whole, to the general end that the 
machine may be made simpler, and more 
effectively accomplish the usual functions of 
a tabulating machine. 
A further object of the present invention 

resides in the provision of a number of im 
provements which permit the machine to 
perform certain functions not heretofore 
possible with machines of this general class. 
Another object of the present invention re 

sides in a novel form of accumulator in which 
the counter gears are differentially driven 
from a constantly rotating shaft and in 
which the engagement or disengagement of 
the counter gears is effected by radially inter 

85 

meshing gears instead of axially displaceable 
clutches as heretofore employed. 
Other improvements in the counter or ac 

cumulators reside in a novel means of re 
setting the accumulator to Zero and the read- sis 
ing of the amount standing thereon. This 
improvement obviates the use of the separate 
resetting shaft and motor heretofore em 
ployed and permits the resetting to be effected 
by the rotating drive shaft which differen- so 
tially sets up the amount upon the counter. 
A further object of the present invention 

resides in a novel combination of accumulator 
device and printing mechanism to the general 
end that more rapid operations may be se 65 
cured. The accumulator is both positioned 
and restored by a forward advancing move 
ment. The printing device continuously ad 
vances and items may be printed by the print- . . 
ing device to designate the items added or 70 
to designate the amounts standing upon the 
accumulator and such last mentioned control 
of the printing device is effected by the time 
when the individual accumulator wheels are 
restored to their normal home positions after 75 . 
their forward restoring movement. By the 
above arrangement means is provided for ob 
viating idle restoring cycles in either or both 
of the adding and printing mechanisms. 
These idle restoring cycles have heretofore 80 
limited the speed of operation of accounting 
machines, and by the present improvements. 
the speed of operating may be greatly in 
creased. A further object of the present in 
vention resides in an arrangement of ac- 85 
cumulator and printing mechanism and in 
tercooperating controlling devices whereby 
totals may be printed at the usual listing or 
item printing speed and furthermore such 
item printing speed may be greatly increased 90 
over that of machines now in use. r 
Another object of the present invention re 

sides in the improvement of the accumulat 
ing section of the machine to the general end 
that subtotals and grand totals may be taken 9 
of like card data in the same record fields. 
A further object of the present invention 

resides in the improvement of the controlling 
unit for automatically initiating various op 
erations of the machine. . . . .00 
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A further object of the present invention 
resides in the provision of an improved con 
trol device for effecting a change in the opera 
tion of the machine when record groups 
change. In the present embodiment provi 
sion is made for automatically initiating 
total printing and clearing upon the change 
of record groups. 
A further object of the present invention 

resides in the improvement in the so-called 
automatic control devices which are con 
trolled by record group changes, for effecting 
a subtotal printing operation from one or 
more of the subtotal registers or accumulators 
when there is a change of the subsidiary rec 
ord card groups, and for also effecting a 
grand total printing operation upon the 
change of a major record card group. 

Further objects of the invention reside in 
the provision of selecting devices for con 
trolling the machine operation to permit the 
same to be run under automatic control or 
not and also in certain other selecting devices 
which determine whether sub or grand totals 
will be taken. 
A further object of the present invention 

resides in the provision of a combined printer 
and tabulator in which printing and tabulat 
ing operations and total printing operations 
can be performed in the minimum of time 
without injurious shock to the parts of the 
machine. 
A further object resides in the provision 

of the construction in which the various 
cycles of operations are most efficiently uti. 
lized to permit the tabulating and printing at 
high speed and the taking of a total at E. speeds without the necessity of delays in the 
cycle such as have heretofore been necessary 
in machines of this class. 
A further object of the present invention 

resides in the provision of a novel form of 
counter mechanism in which the counters 
may be readily detached or substituted one 
for the other or replaced with other counters 
to facilitate the operation of the machine in 
the field and the substitution of one counter 
for another. 
A further object of the present invention 

resides in the provision of a compact arrange 
ment of the counter and printing units to the 
general end that the counter and printer sec 
tion of the machine can be of substantially the 
same width thus diminishing the over-all 
size of the machine. 

Further and more detailed objects and ad 
vantages of the present invention will be 
E. set forth in the accompanying spec 
ification and claims and shown in the draw 
ings which, by way of illustration, show one 
embodiment of the invention. 

In the drawings, 
Fig. 1 is a front elevation of the machine 

with certain parts of the housing broken 
away. 

shown in Fig. 22 but with certain parts 

1,875,849 

Fig. 2 is a sectional view of a card feeding 
section of the machine, the section being 
taken on line 2-2 of Fig. 5. 

Fig. 3 is a vertical section of the card feed 
ing drum at another point, the section being 
taken online 3-3 of E. 5. 
- Fig. 4 is an end view of the card feedin 
drum and associated devices and is a vertica 
section taken online 44 of Fig. 5. 

Fig. 5 is a central vertical sectional view of is 
the card feeding drum. 

Fig. 6 is a fragmentary detail view of the 
card feeding drum and sensing brushes and 
also shows the driving gear for the drum. 

Fig. 7 is an Ef detail view of finger 
members for controlling the card contacts ac 
cording to the presence or absence of a card 
under the grippers of the card feeding drum. 

Figs. 8 and 9 are detail views taken respec 
tively on lines 8-8 and 9-9 of Fig. 3. 

Fig. 10 is an end view of the tabulating 
section of the machine taken on lines 10-10 
of Fig. 1 looking in the direction of the 

OW. - 

Fig. 11 is a central vertical section of the 
tabulating and printing section of the ma 
chine, the section being taken on line 11-11 
of Fig. 13. 

Fig. 12 is a vertical elevation of the parts 
of the tabulating and printing section of the 
machine and a view looking from the right 
upon the parts shown in Fig. 13. 

Fig. 13 is an enlarged rear elevation of the 
tabulating section of the machine. 

- Fig. 14 is a vertical section of the tabulat 
ing section of the machine taken on the lines 
14-14 of Fig. 11. 

Fig. 15 is a detail view taken online 15-15 
of Fig. 11. 

Fig. 16 is a similar detail view taken on 
line 16-16 of Fig. 11. 

Fig. 17 is a vertical detail sectional view 
of the driving shaft shown in the side ele 
vation of Fig. 10. . 

Fig. 18 is a detail sectional view of one of 
the clutch elements on the shaft shown in the 
preceding figure. The section is taken on 
line 18-18 of Fig. 17. W 

Fig. 19 is a detail view of one of the con 
trolling clutches on the end of the shaft 15 
shown extending longitudinally across Fig. 
5. 
Figs. 20 and 21 are respectively sectional 

detail views taken on lines 20-20 and 21-21 
of Fig. 19. 

Fig. 22 is a detail view of one of the tab 
ulating counters showing the normal position 
of the parts before adding is started. 
Fig.22A is a detail view similar to that 

2S 

95 

O 

10 

omitted and others indifferent positions to 
illustrate an intermediate step in transfer 
ring. 

Fig. 23 is a detail of one of the intermediate 
gears used in the counter and 129 
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Fig. 24 is a sectional view of this gear 
taken on line 24-24 of Fig. 23. 
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Fig. 25 is another large detail view of the 
counter and shows the gears in mesh for add 
ing preliminary to being withdrawn. 

Fig. 26 shows a part of the counter with 
the gears in a preliminary position for taking 
a total. 

Fig. 26A is a detail showing certain parts 
in Fig. 26 as they are positioned in total 
taking. 

Fig. 27 is a detail of the counter gear as 
sembly. 

Fig. 28 is another view of the counter show 
ing the position of the gears after adding. 

Fig. 29 is a rear view of a single counter 
unit. " . . 

Fig. 30 is a sectional view of the counter 
unit taken on line 30-30 of Fig. 22. 

Fig. 31 is a detail view of the counter as 
sembly showing the position of the parts after 
the intermediate gears have restored the ac 
cumulating gears to normal or zero position 
after a total has been taken therefrom. 

Fig. 32 is a diagrammatic view of the con 
tact controlling devices for taking totals. . 

Fig. 33 is an enlarged detail view of the 
E. drum and associated type control- g 
l ng parts. 
Fig. 34 is a top plan view of certain of the 

parts shown in Fig. 33. 
Figs. 35 and 36 are detail views of certain 

of the parts shown in Figs. 33 and 34. 
Figs. 37, 38 and 39 show detail views of 

the printing type controlling mechanism in 
various operative and displaced positions. 

Figs. 40 to 43 inclusive are detail views of 
the counter and group indicator magnets. 

Figs. 44 to 46 inclusive are detail views of 
the automatic control magnets. 

Fig. 47 is a top plan view of the control 
unit. 

Figs. 48 to 50 are sectional views of the 
same taken on the respective section lines 
48-48, 49-49 and 50-50 of Fig. 47. 

Figs. 51 and 52 show one of the starting 
pawls used in the former controlling magnet, 

50 

55 

60 

65 

the former showing the feeding pawl in its 
advanced position and the latter showing it 
in its ineffective retracted position. 

Figs. 53 and 5.3a represent, when combined, 
a circuit diagram of the machine. 

Fig. 54 is a circuit diagram showing a part 
of the automatic control circuit which is 
shown in a fragmentary manner on the pre 
ceding Figs. 53, 53a on account of lack of 
space. 

Fig. 55 is a vertical sectional view of the 
total shaft showing a modified form of clutch 
arrangement for the individual counters to 
permit the declutching of the same from the 
total shaft. 

Fig. 56 is a plan view of the parts shown 
in Fig. 55. 

Fig. 57 is a front elevation showing the 

3 

frame of the machine and the various con 
trolling buttons for five counters. 

Fig. 58 is a detail sectional view taken on 
line 58-58 of Fig. 56. 
In the drawings: 60 designates a support 

ing framework which is adapted to carry on 
one side thereof the card feeding and perfor 
ation sensing section of the machine desig 
nated generally as 61. The frame also sup 
ports the motor 62 and the adding and print- is 
ing section designated generally as 63. 

Motor drive and controlling clutches 
The motor 62 (Fig. 1) through a shaft. 64 

by means of worm gearing (shown in Fig. 17) 
is adapted to drive a vertical shaft 65. From 
this shaft through suitable beveled gearing 
and shafting marked 66 a control unitshaft 67 
is adapted to be constantly driven at all times 
when the motor is rotating. Shaft 65 ex 

3 

tends upwardly and has pinned thereto at its 
upper end a beveled gear 68. Surrounding 
the shaft 65 is a sleeve member 69 which has 
keyed thereto at its upper end a double arm 
member 70 shown in dotted lines in Fig. 15. 
On one of the arms of this member there is 
pivoted a clutch dog 71. Fixed to the beveled 

in unison therewith is a 
notched disc 72. The notched portion of this 
disc is adapted to cooperate with a lug 73 on 
the dog 71 and when these parts are engaged 
the sleeve 69 will be driven in unison with the 
beveled gear 68. To engage the dog 71 with 
the notch in disc 72, the magnet 74 
is provided. Upon the energization of mag 
net 74, the pivoted armature 75 (Figs, 10 and 
13) elevates a bent metal member 76 to with 
draw a knockout lug 77 carried thereby from 
a blocking position in the rear of the dog 71 

ear 68 and turnin 

(see Figs. 10 and 15). A pin 77a is also ele 
vated by frame 76 into the path of a lug. 79 

... (see Fig. 10), carried on gear 68 so that dog 
71 will be rocked positively anticlockwise by 
the movement of gear 68 to force the lug 73 
thereof into engagement with the notchin the 
disc 72. Subsequently, the parts will all ro 
tate in unison. Supplementary latch pawls 80 

- and 81 are provided pivoted upon the member 
70. Pawl 80 engages the notch in disk 72, fur 
nishing, in combination with dog 71 a positive 
clutching action between disk 72 and double 
armed member 70. Pawl 81 serves to positive 
ly latch dog 71 in the notch in disk 72. 
The sleeve 69 is now rotated in the direc 

tion shown by the arrow in Fig. 10. Keyed 
to the lower end of this sleeve is a jaw member 
84 having a spiraled groove 84a terminating 
In a jaw on the lower edge thereof. Telescop 
ing into this member there is provided an an 
nular member 85 (Figs. 10 and 17) which is 
keyed to shaft 65 so as to rotate in unison 
therewith. The member 85 (Fig. 18) is pro 
vided with an annular collar which is notched 
at 86 to permit the passage therethrough of a 
plunger member 87, which plunger member 

(Fig.10) 
3) 

C 5 

i) 

i 3 

IC 

25 

30 



3 

4. 

is carried by and spring-pressed upwardly 
from spiral gear 88. The plunger 87 (Fig. 
18) is adapted to engage the spiral notch 84a 
in member 84. After riding up into notch 84a 
plunger 87 engages notch 86 and gear 88 ro 
tates in unison with the sleeve 69. A spring 
pressed pawl 90 (Fig. 18) mounted upon a 
disc 91 which guides the plunger 87, is adapt 
ed to properly align the member 85 with this 

10 plunger when the plunger is disengaged from 
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jaw member 84. 
The spiral gear 88 coacts with a spiral gear 

92 (Fig. 17) which is fixed on a shaft 93 (Figs. 
10 and 16) suitably journaled in the frame 
work of the tabulating section, as shown in 
Figs. 14 and 16. Fixed to the end of the shaft 
93 beyond gear 92 is a jaw member 94 of a one 
revolution clutch. The one revolution clutch 
is controlled by a magnet 95 (Fig. 16) which, 
upon the attraction of its armature 96 (Fig. 
17), withdraws a cam lug.97 from engage 
ment with a spring actuated clutch member 
98 permitting the latter to engage the notch 
99 in the jaw member 94. Subsequently, the 
shaft 100 rotates in unison with shaft 93. 
The principle of operation of this clutch is 
more fully set forth and described in my 
copending application, Serial No. 591,584 
filed September 30, 1922 now issued as Pat 
ent No. 1,516,079, November 18, 1924. 

Drive for card feeding devices 
Mounted on the end of shaft 100 is a pinion 

101 (Fig. 16) which through gearing 102 
(Fig. 5) is adapted to rotate a drum 103. 
This drum is provided with card clip devices 
as will be hereafter described. 
To feed cards one at a time from a supply 

stack 104 (Figs. 2 and 3) a train of gears indi 
cated at 105 is provided. These gears are 
adapted to drive card feeding rolls 106 (Fig. 
3) and also to drive the mechanism which 
feeds the cards from 104 to the feed rolls. 
The mechanism for feeding the cards from 
the stack comprises finger members 107 which 
extend into cooperation with the rear of the 
stack of cards and these members are eccen 
trically mounted upon one of the rotating 
shafts driven by the gear train 105. The rear 
ends of these finger members 107 are fixed 
against movement, as shown in Fig. 3, so that 
upon the rotation of the eccentrics the fingers 
will move at their forward ends with a back 
and forth motion to take the cards one by one 
from the stack and advance the same through 
the controlling throat 108 (see also Fig. 9) of 
the card magazine. After a single card is 
initially advanced by the fingers 107 a piv 
oted pusher member 109 (Fig. 3) swings in 
back of the rear edge of the card and advances 
the same into the grip of the rolls 106. The 
pusher 109 is suitably operated by cams 110 
Fig. 3 and Fig. 9) on the feed roll shaft. 
s shown in Fig. 3 the feed rolls 106 are so 

5 formed that they permit the feeding in of a 
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card, subsequently grip the same and finally 
release the card when the latter is received by 
the card gripping devices 111. The throat 
108 is provided with serrated edges, as shown 
in Fig. 9, to permit the passage therethrough 
of a card having some wavy edges. 
throat will prevent the feeding of two cards 
at one time. 

O 

The card grippers 111 are pivotally mount 
ed in the drum 103 and extend slightly 
through the periphery thereof, as best shown 
in Fig. 3. Suitable slots are provided in the 
drum to permit the projection of the grippers. 
The gEPs 111 are provided with springs 
112 (Fig. 4 and Fig. 7 p which normally tend 
to rock the grippers to engage and hold a 
card to the rotating drum 103. To open the 
grippers at the propertime and to permit the 
subsequent spring closure thereof fixed cam 
members 113-114 are provided. These are 
carried by the frame of the machine, as shown 
in Figs. 4 and 5, and cooperate with suitable 
follower rollers 115 which are carried by the 
gripper structure. The grippers are timed to 
operate at the proper time to successively 
receive cards from the feed rolls and to de 
liver same to the storage stack 116 (Fig. 4). 
In order to control certain electrical circuits 

differentially according to the absence or pres 
ence of a card upon the drum and properly 
engaged by the grippers certain controlling 
devices are provided which will now be 
described. 
As shown in Fig. 5 there are five pairs of 

contact devices 117, 118, 119, 120 and 121. 
These contacts are adapted to be operated by 
a yoke or bail carried by a pivoted lever 122 
which through link 123 (Fig. 4, Fig. 7) con 
nects with a pivoted finger lever 124 having a 
portion engaging a notch upon pivoted arm 
125. Arm 126 is connected to 125 and to a 
spring actuated link 127. Within the drum 
there are located a number of pivoted walk 
ing beam lever assemblies 128, one for each gripper. Each assembly carries a controlling 
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110 
plate 129 cooperating with a finger on the 
gripper assembly so as to be rocked to the 
osition shown in Fig. 7 if a card is engaged 
y the gripper. If no card is gripped to the 
drum the gripper will engage in the notch 130 
in plate 129 as indicated in Fig. 4. With a 
card in the grippers member 128a is pro 
jected. If cards are absent 128b is projected 
and 128a withdrawn. 
strikes 124 and elevates link 123 to effect the 
closure of the normally open contacts and the 

128a when projected 

opening of those which are closed. On the 
other hand, 128b when projected strikes 126 
and permits link 123 to be drawn down by 
spring 131 (Fig. 4) to reverse the contact 
conditions. 

Brush devices 
Pivoted on studs 140 in the frame of the 

machine are arms 141 which in turn are piv 
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otally connected to a brush holder frame 142 riphery corresponding to the index point per 
(Figs. 2 and 6). Pivoted in the frame 142 
are insulated brush holders 143 which respec 
tively carry the upper and lower brushes 144 

is and 145. These brushes cooperate with the 
index point perforations of the record cards 
which are carried by the drum and sense the 
readings thereon. Two sets of brushes are 
provided which cooperate with two succes 

losive cards for the purpose of comparing 
the cards to detect group changes therein. 
To conduct current to the brushes and to per 
mit the pivoting of the brush holders, fixed 
cross-bars 146 (Fig. 2 and Fig. 3) are pro 
vided with individual brushes 147 cooperat 
ing with the brushes 144-145 respectively. 
In order to prevent the bending of the 
brushes at the times the card gripping de 
vices 111 pass thereunder the brush holders 

20 143 are provided with fingers 148 (Fig. 2) 
which cooperate with a rotating cam 149 car 
ried on the drum of the machine. These 
parts rock the brush holders each time the 
card gripping devices 111 pass under the 
brushes so as to provide clearance therefor. 
The machine is also timed to stop with the 
brushes elevated from the drum so back cir 
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cuits at this time will be prevented. The . 
entire brush holder assembly and frame can 
be displaced away from the drum for inspec 
tion by depressing the key 150 (Fig.2) which 
through a suitable linkage displaces the en 
tire brush holder assembly about the sup 
porting pivoted studs 140. 
The storage magazine comprises a suitable 

hopper 152 which is resiliently supported by 
the spring 151 (Fig. 3) through a medium of 
a sleeve 153. The cross member 154 connects 
with the lower end of this spring 151 and 

40 upon the filling of the magazine this cross 
bar 154 is adapted to contact with the pivoted 
member 155 and open a pair of electrical con 
tacts 156 to stop the operation of the ma 
chine. A dash pot 157 (Fig. 2) is also pro 
vided to prevent the upward slamming of the 
magazine when the cards are removed there 
from. 
As previously mentioned the gear 68 ro 

tates at all times when the motor 62 is rotat 
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forations in a given card column. These 
E. members are adapted, when engaged by 
the controlling hook members 163, to cause 
the type to be thrown upwardly and through 
a suitable inking ribbon impress a record 
upon a paper sheet carried by the carriage 
164. Details of this carriage are set forthin 
the application and patent above referred to. 
To control the operation of the type mem. 

bers 162 (see Figs. 11 and 33) for listing 
items, call magnets 165 are provided with 
suitable individual armatures 484 which con 
trol the elevation of call wires 166 (Fig. 40) 
which extend upwardly and are connected to 
individual pawls 167. Fig. 33 shows the nor 
mal position of parts before printing. Each 
pawl 167 is pivoted upon a plate 168 which 
in turn is pivoted on stud 169 supported in 
suitable frame members. 
To retain plate 168 in either its normal or 

its type selecting position an impositive lock 
170 is provided. The rocking of the plate 
168 in a counterclockwise direction is adapted 
to control the printing. This plate is not 
directly rocked by the elevation of the call 
wire 166 but is only controlled thereby. The 
actual rocking of plate 168 is effected by a ro 
tating ratchet shaft 172. The ratchet teeth 
on this shaft are arranged to engage the tip of 
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pawl 167 and to thereby rock plate 168 upon 
the rocking of pawl 167 slightly clockwise 
from the position shown in Fig. 33. The ro 
tation of the ratchet shaft 172 is effected by 
the gear train 171, best shown in Fig. 10. 
When the impositive lock 170 has engaged 
with the left hand notch after plate 168 is 
rocked counterclockwise the pawl 167 will be 
thrown clear of the ratchet shaft 172 under 
the action of spring 173 (see Fig. 37). This 
spring 173 is compressed when the pawl 167 
is rocked by call wire 166 and as soon as the 
pawl 167 is raised sufficiently by ratchet shaft 
172 to permit it, the spring 173 expands and 
rocks pawl 167 counterclockwise clear of the 
ratchet shaft 172. Pivotally attached to 
plate 168 by a triangular friction spring 894 
is a plate 174 having a notch to engage the 
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hook member 163 which controls the individ 
ual type bars. Fig. 37 shows the hook 163 5 
rocked clockwise to engage a type bar and to 
cause the type to be impelled against the 
paper. Directly after the type bar has been 
hooked, plate 174 is displaced counterclock- 12 

50 ing (Figs. 1 and 10). This gear 68 inter 
meshes with the beveled ring gear 160 which 
is fixed to the central drumshaft. 161 (Figs. 
10, 11 and 13). The printing drum 900 is 
mounted on shaft 161. This drum carries 

55 pivoted type carriers, the operation of which 
will be explained later. This type of print 
ing mechanism is well known in the art and 
the details of construction of the drum are 
further set forth in my copending applica 
tion and patent hereinbefore referred to. It 
is sufficient to state that the drum 900 car 
ries a number of type members 162 (see Fig. 
11), one row of type members being provid 
ed for each column on the card and the num 
ber of the type members about the drumpe 
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wise by a ratchet shaft 175, which shaft is 
driven by the gear train shown in Fig. 10. 
The displacement of plate 174 releases hook 
member 163 which is restored to normal non 
selecting position by its spring 163b. Subse 
quently, plate 168 is rocked clockwise to re 
store the parts for the next printing opera 
tion by a restoring bail 176 (Fig. 37) carried 
on shaft 177. The shaft 177 extends through 

25 

to the opposite side of the machine and con 
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nects to a crank arm 177a (shown in dotted 
lines in Fig. 12) carrying a pin 178 engaging 
in a plate 179 pivoted on stud 180. Plate 179 
has a nose extending into cooperation with a 

5 cam 181 carried by the printing drum shaft 
161 whereby the shaft 177 is periodically 
rocked at each operation of the machine. 
The plate 179 is kept in cooperation with cam 
181 by means of a coiled spring 182. During 

10 the clockwise rocking of plate 168, a cam 
edge 183 (Fig. 37) on plate 174 engages the 
top of a shaft 184 and restores plate 174 to its 
normal position relative to plate 168 which 
position is shown in Fig. 33. In this position 

15 plate 174 is again in readiness to rock hook 
member 163 for a subsequent printing opera 
tion. 
The above describes the sequence of opera- ge 

tion for listing items from the record cards 
20 upon the record sheet. The electrical con 

nections with the call magnets 165 to the 
controlling brushes will be hereafter de 
scribed in connection with the circuit 
diagram. 
In printing items, such as 2000, the record 

card only controls the printing of the char 
acteristic 2. Supplemental means must be 
provided for automatically printing the 
zeros to the right of the 2 in such recording 
operations. For the purpose of printing the 
zeros, each hook 163 is provided with a zero 
controlling link 185 (Fig. 38) which is nor 
mally held in ineffective position by the parts 
186,187 and 188 assuming the position shown 
in Fig. 37 during the number printing opera 
tions. Each plate 168 carries an automatic 
naught controlling finger 188, which finger 
is provided with a pin 194 on one side and a 
lug 193 on the other side. The pin 194 on each finger overlies the lug 193 on the adjacent 
finger to the right. This upon rocking of 
any one plate 168 all the fingers 188 to the 
right, whose plates 168 have not been rocked, 
will be rocked from the position shown in 
Fig. 33 to that of Fig. 38. The rocked fingers 
188 will engage pivoted members 187 holding 
them in the position shown in Fig. 38 and so 
prevent parts 187 dropping in the notches 
in cams 189. However, parts 186 drop into 
the cam notches and at the proper time to 
elevate members 185 to cause the hooks 163 
to engage the type and print zeros. The cam 
members 189 are carried on shaft 190, which 
shaft is rotated in unison with the machine 
cycle by means of the gear train shown in 
Fig. 10. - - 
Means is provided for locking out groups 

of type members or locking all of them out 
so that no printing will be effected. This 
part of the machine corresponds to the well 
known hammer locks used in accounting ma 
chines and comprises the parts shown in Figs. 
39, 33 and 36. 

65 Referring to Fig. 33 a rock shaft 225 is 
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suitably mounted to rock in the machine 
frame, which shaft carries at one end a handle 
226 provided with a latch plate 227 normally 
engaging shaft 228 to prevent the rocking of 
shaft 225. By displacing latch 22 to the 
left, as shown in Fig. 33, the shaft 225 may 
be rocked counterclockwise thereby swinging 
fingers 229 carried by the shaft counterclock 
wise and permitting pivoted plate 230 to 
swing counterclockwise about its pivot,895 thereby through gearing 231 rocking shaft 
232 into a locking relation to members 186 to 
thereby preyent any displacement of the type 
controlling hooks 163 through the zero print 
ing mechanism. To prevent displacement of 
the hooks 163 by engagement with the notched 
plate 174, plate 230 is likewise provided with 

ar teeth 233 (see also Fig. 39) which rock 
the shaft 184 to thereby displace plate 174 out 
of the path of hooks 163. 85 
If it is desired to lock out an individual 

group of type members the setting devices 
shown in Fig. 36 are manipulated. ese set 
ting devices include the fingers 229 of which 
one is provided for each group of type and 
can be displaced to the right or left into or 
out of the path of plates 230 to thereby permit 
the plate 230 to move to blocking or non 
blocking position for each group of type. 
During apart of the total-taking opera 

tions the call wires are rendered ineffective so 
as not to actuate pawls 167. For this purpose 
provision is made for shifting the upper ends 
of the call wires 166 to one side of the pawls 
167 at the proper time in the machine cycle. 
This is effected by sliding a perforated plate 
232 endwise (in and at Fig. 33), which dis 
placement is secured by a pivoted lever 233 
operated by a cam 234 (Fig.15) on shaft 236. 
The operation of this shaft will be hereafter 
described. 

Actuation of the counter 
As previously explained, plates 168 are 

rocked counterclockwise each time a perfora 
tion passes under the sensing brush. The 
elevation of the call wires 166 is accordingly 
in time with the machine cycle. To control 
the actuation of the register wheels I pro 
vide supplementary call wires 240 (Fig. 33), 
which call wires are adapted to be elevated 
upon the 2. of plates 168 by their call 
wires. Before describing the control of the 
action by the call wires 240 the drive for the 
various counters will be described. 

Referring now to Fig. 10 the sleeve 69 
through beyeledgearing 245 is adapted to 
drive a stud shaft carrying a mutilated gear. 
246 (see Figs. 16 and 15. The mutilated 
gear enmeshes with the second mutilated gear 
247 which in turn has fixed thereto a small 
pinion meshing with gears 248 which in turn 
through pinions drive the two counter drive 
shafts 249 and 250. The mutilated gears 246, 
247 are arranged to be brought into rotation is 
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at a proper time after a dwell by means of a 
Geneva stop motion 251, best shown in Fig. 
17. The shafts 249 and 250 rotate during a 
certain part of the card cycle and remain idle 
during the period intervening between the 
controlling perforations of two successive 
cards. In the present machine provision is 
made for taking totals and subtotals from 
the same record cards. The upper shaft 249 
(Fig. 11) drive, the grand total counter and 
the lower shaft 250 drives the subtotal 
counter. These counters in their general con 
struction are substantially sinnilar except for 
the controlling devices for taking off totals 
therefrom. I preferably arrange the coun 
ters for ready detachment from the machine 
and accordingly carry the counter mechanism 
itself on side plates 252 (Fig. 11). Fig. 13 
shows the arrangement of the counters in the 
machine frame. Here there are shown five 
upper counters designated generally 253 and 
five lower counters designated generally as. 
254. Any individual counter can be with 
drawn from the machine by sliding the same rearwardly after withdrawing the locking 
bars 255 (Figs. 14, 10, 11 and 12). Supple 
mentary spring pressed locking levers 255a 
are provided and controlled by members 331a. 
to prevent the withdrawal of the counters 
when the same are being reset or otherwise adjusted. By constructing the counters as 
units in this manner it is possible to replace 
any counter should occasion therefor arise. 
The shafts 249,250 are provided with a plu 
rality of counter driving gears 256 (Figs. 

id 14) preferably made integral with the 
St. 

The counters are operated by call wires 240 
(Figs. 11 and 33), previously mentioned in 
connection with printing. These call wires 
240 are attached at their upper ends to plate 
168 and are elevated by this plate whenever 
it rocks counterclockwise to effect listing. As 
shown in Fig. 11 the call wires 240 are at 
tached at their middle portions to operating 
mechanism (consisting of frames 266) of the 
upper counters and at their lower portions to 
operating mechanism of the lower counters. Referring now to Figs. 22, 23, 24 and 30 
which show the position of the parts before 
an adding operation is commenced, meshing 
with the intermediate gears 256 are gears 
257b. Each gear 257b has alongside of it a 
companion gear 257 a which, however, does 
not mesh with gear 256. Gears 257a and 257b 
tend to rotate together by reason of a spring 
pawl construction 258 (Fig. 23). The gears 
can rotate, however, independently if condi 
tions demand. Gears 257a and 257 b are 
mounted to freely rotate upon a shaft 259 
supported in the counter frame, as shown in 
Fig. 30. Gear 257a is enmeshed with an inter 
mediate gear 260 carried on a stud supported 
by the frame 261 (Fig. 22). Gear 260 in turn 
intermeshes with gear 262 similarly pivotally 

tion of same. Rocking 

7 
mounted on frame 261. Slightly spaced from 
and normally unmeshed with gear 262 is the 
counter gear wheel 263. The counter gear 
assembly is shown in Fig. 27, in which coun 
ter gear 263 has alongside of it and integral 
therewith a single tooth transfer controlling 
gear 264. When the counter gears 263,264 
are disengaged from the intermediate counter 
driving gear 262, as for example in the posi-. 
tion shown in Fig. 22, provision is made for 
locking the gears 263,264 to prevent the rota 

pawls 265 are spring 
pressed into engagement with the teeth of 
gears 263. During adding operations, pawls 
265 are disengaged by the abutting engage 
st of the E. 261 therewith (see Fig. 
25). 
As heretofore explained the call wires 240 

are elevated under the control of the call mag 
nets which also control the printing operation 
and by means driven in unison E. the oper 
ation of the machine. The elevation of the 
call wires 240 is arranged to intermesh the 
counter gears with the gear train and thus add 
on to the counter gears the amount represent 
ed by the index point perforations on the rect 
ord card. To effect such enmeshment the call 
wire 240 is adapted to rock a bell crank 266 
clockwise, which bell crank through pin and 
slot connections shifts frame 261 laterally to 
the right from the position shown in Fig. 22 
to that shown in Fig. 25. The frame 261 is 
guided for horizontal movement on a fixed 
stud 267 and upon a stud 268 carried on link 
269. Upon the elevation of the call wire, the 
frame 261 is translated laterally to the right 
and during this movement gear 260, being in 
mesh with gear 257 a which is rotating in 
the direction of the arrow, may remain sta 
tionary since the relative rotational forward 
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movement of gear 257b may be counteracted .. 
by the relative anticlockwise movement 
caused by the lateral translation of the Sup 
porting frame. The relative sizes and speeds 
of the several parts are so chosen that gear 
262 will be stationary at the time it enmeshes 
with the stationary counter gear 268. Sub 
sequently, upon the cessation of lateral move: 
ment of the supporting frame rotational 
movements will occur throughout the train 
and intermediate gear 256 will drive the coun 
ter gears 263 to the desired extent. At a 
fixed time in the machine cycle gear 262 is 
unmeshed from the counter gear 263 as will 
now be described. . 

Referring to Fig. 10, a cam 270 is fixed to 
shaft 93, which cam through a follower 271 
is adapted to rock two shafts 272, one being 
provided for the upper and one for the lower 
counter units. A suitable interconnecting 
link 273 operates the shafts 272 in unison, 
The rocking of shafts 272 occurs once per card cycle at the D. position. The D position of a 
tabulating machine is the normal or home 
position of the parts, Usually some moving 
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shaft of the machine is provided with a wheel 
having a mark upon it, which mark cooper 
ates with an index or pointer when the parts 
are in normal or starting position. This posi 
tion on the index is commonly referred to as 
the D position. 

Referring now to Figs. 22 and 28, the shaft 
272 through crank and link connection 274 
is adapted to elevate an arm 275 which is full 
crumed on roller 276 within a slot in box 
cam 277. At this time in the cycle, cam 277 is 
stationary. The elevation of arm 275 in turn 
elevates a slide 280 which is provided with a 
notch at the upper end engaging alug on the 

Upon the rocking of arm 269 
about its pivot point 269a, pin 268 is elevated 
thereby rocking the frame assembly 261 in a 
general clockwise direction. This motion is 
utilized to disengage gears 262 and 263. Aft 
er this disengagement provision must be made 
for restoring frame 261 to its normal position. 
This is secured by a concurrent actuation of 
the frame 261 by the bell crank levers 266, 
which bell cranks are rocked counterclockwise 
by a bail 281 carried on shaft 282. Eventu 
ally the parts will assume the position of 
Fig. 22. 

uring the transition of the parts from the 
position shown in Fig. 28 to that of Fig. 22 
there may be a relative movement of the in 
termediate gears and driving pinion. At 
such times, however, these intermediate gears 
are out of mesh with the counter gears and 
therefore this relative movement is immate 
rial. To rock the bails 281 for both grand 
and subtotal counters the bail shafts 282 
(Figs. 28 and 10) are suitably interconnected 
by a link 286. A linkage 283 connects to a 
ivoted plate 284 mounted on shaft 307. 
late 284 through a pin and link connection 

connects with a rocking arm 287 which has 
two high points cooperating with the double 
high point 285 which is carried by shaft 93. 
This linkage imparts a two stage rocking 
movement to shafts 282 and shaft 307. The 
first rocking movement is primarily intended 
to rock shaft 307 and the second step moves 
both shafts. Dashpot 288 is adapted to min 
imize the shock during the return movement 
of the parts. 

Transfer mechanism. 
The transfer operation may be understood 

by reference to Figs. 22, 22A, 25, 28, and 29. 
Referring first to Fig.22 which shows the 
parts in normal position, a plate 300 is piv 
oted at 301 and has a toe portion 300a, adapt 
ed to extend into the path of the tooth on 

60 single tooth transfer gear 264. A transfer 
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latch 303 is pivoted at 304 and has a bent 
over portion 303a extending into a notch 302 
in plate 300. A spring 906 urges the plate 300 
clockwise so that its toe portion 300a extends 
into the path of the tooth on transfer gear 
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264. The same spring 906 urges the transfer 
latch 303 counterclockwise, although move 
ment of it is normally prevented by the latch 
ing action between notch 302 in plate 300 and 
bent-over portion 303a of latch 303. The ac 
tual transferring member 305 is pivotally 
suspended from latch 303 and has a projec 
tion 306, in the form of a gear tooth, which 
lies in the plane of the adjacent counter wheel 
263 to the left. Normally this projection 306 
lies slightly below the center line of the coun 
ter gears 263 as shown in Fig. 22. When, dur 
ing an adding operation, any counter gear 
263 passes through zero, the tooth of its trans 
fer gear 264, encounters the toe portion 300a 
of plate 300 and rocks this plate counter 
clockwise, thereby releasing bent-over por 
tion 303a of transfer latch 303 from slot 302 
and permitting the latch to move counter 
clockwise until its end encounters a bail 374. 
The movement of latch 303 slightly raises the 
transfer member 305, suspended therefrom. 
The parts have now assumed the positions 
illustrated in Fig. 22A and they remain in 
this position until towards the end of the 
machine cycle after the entering operations 
are complete. 
As a complete understanding of the ensu 

ing operations of the transferring mecha 
nisms requires a knowledge of the construc 
tion of the bail 374 and its associated parts, 
the structure of these parts will be briefly 
described. Referring particularly to Figs. 
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22, 28, and 29, the bail 374 comprises a box 
like frame, pivoted on a rod 920 supported 
by another frame 391, which in turn is piv 
oted at 921. By means of an impositive latch 
922, which may cooperate with either of two 
notches in bail frame 374, the bail may be held 
in either of two positions on frame 391, one 
of these positions being illustrated in Fig. 28 
and the other in Fig. 25. The bail 374 may 
be rocked from the relative position shown 
in Fig. 28 to that shown in Fig. 25 by a plate 
member 372, pivoted at 373, which has an 
extension 896 at its upper end cooperating 
with a notch 897 in bail 374. The plate mem 
ber 372 has a pawl 371, pivoted to its lower 
end through which it may be rocked, as will 
now be explained, during the later stages of 
the transferring operation. 
Towards the end of the machine cycle, after 

entering operations are completed, a yoke as 
sembly 308 is rocked counterclockwise in two 
steps by a shaft 307, the first step preparin 
the parts for actual transfer and the secon 
step causing them to actually effect the trans 
fer. The yoke assembly 308 consists of two 
parallel arms pivoted on shaft 930 and joined 
at their free ends by a rod 931. One arm 
of yoke assembly 308 (Figs. 25 and 28) has 
an upward extension carrying a nose piece 
370 to cooperate with pawl 371. The other 
arm of the assembly (Figs. 22A and 23) has 
an upward projection with a sidewise exten 
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sion 372a, which overlies an arm 373a, pivot 
ed on shaft 930, and whose upper endis in 
the plane of the edge of bail frame 374. Each 
arm of yoke assembly 808 has an upward ex 

15 

tension or ear 940 and these are joined by 
the rod 910, which as Psily mentioned 
cooperates with curved slot 911 in transfer 
member 305. An arm 932 fixed to shaft 307 
has a forked end which straddles rod 931, 
joining the two arms of yoke assembly 808, 
and serves to rock this assembly as will now 
be explained. . . . 

It will be recalled that during the entering 
portion of the cycle, the parts associated with 
any order which is to transfer will have as 
sumed the positions shown in Fig. 22A. It 
will also be recalled that, after the entering 
portion of the cycle, shaft 307 is rocked clock 
wise in two steps. This shaft 307, for the 
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upper bank of counters, extends through the 
counter section and (see also Fig. 12) is con 
nected by arms and linkage to a similar shaft 
307 for the lower bank of counters. This 
latter shaft, at its other end (see Fig. 10), 
has a triangular plate 284 fixed to it. The 
plate 284 is connected by linkage to rocking 
arm 287 which has projections extending into 
the path of two cam extensions 285 fixed to 
shaft 93, which latter shaft rotates once each 
adding cycle. The operation of these mecha 
nisms cause shafts 307 to rock in two steps. 
Returning to Fig.22A the initial rocking of 
shaft 307 shifts yoke assembly 308 from the 
position in that figure to the position shown 
in Fig. 25. During this initial movement nose 
piece 370 on the yoke assembly '308 engages 
pawl 371 and rocks plate member 372 clock wise, whereupon its extension 896 cooperat 
ing with slot 897, rocks bail 374 from the 
position shown in Fig. 22A to that shown in 
Fig. 25. Toward the end of this movement, 
incidentally, nose piece 370 slips out of en 
gagement with pawl 371. Bail 374 is thus. 
rocked clear of transfer latch 303 and the 
latter moves counterclockwise, under the in 
fluence of spring 906 until it engages a fixed 
stop. 935. The movement of transfer latch 
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tions shown in 

30 

303 raises transfer member 305 and, as the 
latter rises, the coaction of slot 911, in its lower 
part, with pin 910 causes it to move upward 
for a distance and then swing to the left, 
so that, eventually, its projection 306 meshes 
with the teeth of adjacent counter gear 263. 
At this time, also, rod 910 lies at the bottom 
of slot 911. At the end of this initial rocking 
of shaft 307 ES have assumed the posi ig. 25. 
The shaft 307 w rocks further in a coun 

terclockwise direction, also rocking yoke as 
sembly 308 to the position shown in Fig. 28. 
During this movement, the rod910 pulls down 

5. 

the transfer member 305 and the attached 
transfer latch 303. As the member 305 moves 
downward its projection 306 turns.counter 
gear 263 one step to effect transfer. The ex 

tension 303a on the transfer latch 303 moves 
into slot 302 in plate 300 to permit relatching. 
During the latter part of this movement of 
shaft 307 and yoke assembly 308, the side 
wise extension 372a on one of the arms of 
the yoke assembly (see also Fig. 22) engages 
arm 373a and moves it counterclockwise 
whereupon the upper end of this arm rocks 
bail frame 374 clockwise, back to its nor 
mal position as in Fig. 28, Finally the shaft 
307 and yoke assembly 308 rock back to nor 
mal position as shown in Fig.22 but the trans 
fer devices, now being latched, remain, as 
shown in this figure, ready for a subsequent 
transferring operation. 
Long transfers are required under certain 

conditions. These are transfers occasioned 
by the fact that a counter wheel which stands at "9", prior to the transferring operation and 
order, must, itself, transfer to the next higher 
order. Transfers of this nature are taken care 
of by pivoted members 380, of which one is 
ES for each counter wheel. Each mem 
er 3 

380d in the path of travel of the single tooth 
of transfer gear 264. The extension 380a is 

9) 

receives another unit by transfer from a lower 

is pivoted at 950 and has an extension 

O 

75 

85 

so located that the member 380 will be rocked 
counterclockwise, and held rocked, by the 
transfer tooth, whenever counter gear 263 reg 
isters '9'. A hook shaped member 381 piv 
oted on the upper end of member 380, has a 
downward extension 381a, which is located in 
a notch in plate 300. This hook member 381 
overlies a pin 382 on transfer member 305 100. 
of the next lower order. In the normal posi- . . 
tions of member 380 and hook member 381, 
the pin 382 may pass to the left of the down 
ward extension 381a, during transfer opera 
tions from the lower order, as shown in Fig. 105 
25. But, if member 380 is rocked, due to the 
fact that its counter gear 263 stands at "9", it 
will pull hook member 381 to the left and po 
sition the lower edge of its downward exten sion 381a directly above the pin 382 on the 
lower adjacent order transfer member 305. 
Then, if this adjacent order transfer member 

10 

305 moves upwardly to effect a transfer (see 
Fig. 22A), the hook member 381 will be 
raised by pin 382 and, in-rising, y cam 
plate 300 counterclockwise, due to a cam 
surface 881b, on its upper edge. This moye 
ment of plate 300 will release the transfer 
latch 303 and effect a transfer operation. 
The above has described the adding in of 

an amount upon the counter wheels. 
a total is to be taken off from the wheels the 
wheels are utilized to control the printing 
operation as will now be described. 
Mounted on the end of the drum'shaft 161 

at the far side of the machine (Fig. 12) is 
a pinion 310 which meshes with an interme 
diate gear 311 and drives a spur gear 312 
(Figs. 14, 15, 19, and 20). - . . . 
The spur gear 312 (see Fig. 19) is freely 
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rotatable on a sleeve 316 and rotates con 
stantly as long as the driving motor of the 
machine is operating. The sleeve 316 and 
shaft 236, to which it is splined in such a 
way as to permit relative longitudinal move 
ment, are normally stationary but are 
clutched to gear 312 to be rotated thereby 
during total taking operations as will be 
explained. Aspiral gear 313 is fixed on sleeve 
316 and meshes with a spiral gear 314 (see 
Figs. 14 and 15) fixed on vertical shaft 315. 
Also fixed on sleeve 316 is a cam 418. The 
spur gear 312 (Figs. 19 and 20) has clutch 
elements 317 on its outer face and forms the 
driving member of the total clutch, the driven 
member of which consists of a disk 318 hav 
ing on its face a clutch element 318a, to coop 
erate with clutch elements 317. The clutch 
element 318a on disk 318 is in the form of a 
projection which has a flat surface, to coop 
erate with clutch elements 317, and which 
slopes gradually to the face of disk 318 to 
form a spiral face cam surface indicated at 
318b. The clutch member or disk 318 is 
pinned to the shaft 236, which is free to slide 
in its bearings and is urged into position to 
effect engagement of clutch elements 317 
318a by a spring 319, seated against sleeve 
316 at one end and against a collar fixed on 
shaft 236 at the other, end. The engagement 
of the clutch elements is normally prevented 
by a block 320, which (see also Fig. 12) is 
pivoted at 320a and has an extending lug con 
nected to a link321, which is connected to the 
armature structure of total clutch magnet 323. 
As shown in Fig. 19, this block 320 has a notch 
whose edge normally engages clutch element 
318a of disk 318 and holds it and shaft 236 
to the left, with the clutch elements 318a, and 
317 disengaged. A total taking operation is 
initiated (Fig. 12) by energizing magnet 323, 
which thereupon attracts its armature and 
raises link 321, causing block 320 to Swing 
clockwise about its pivot 320a and release 
clutch disk 318. The shaft 236 is then (Fig. 
19) forced to the right by spring 319, bringing 
clutchelements 318a, and 317 into engagement. 
As gear 312, to which clutch elements 317 are 
fixed is rotating, disk 318 and shaft 236 also 
rotate and thereby, through the splined con 
nection between shaft 236 and sleeve 316 
cause the latter with its attached spiral gear 
313 and cam 418 to rotate. The clutch 317 
3.18a, is of the one revolution type and shortly 
after it is engaged by energization of magnet 
323, this magnet is deenergized permitting 
block 320 to move back to its normal posi 
tion. By this time the high portion of exten 
sion 318a on disk 318 has cleared the block 320 
and the edge of the notch in the latter (Fig. 
19) engages the low portion of spiral cam 
face 318b. As shaft 236 rotates this spiral 
cam face, cooperating with block 320, grad 
ually forces disk 318 to the left and at the 
end of a single revolution of shaft 236 dis 
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engages the clutch elements 317-318a, where 
upon the total taking parts of the machine, 
which are driven by disk 318 and sleeve 316 
come to rest. 
The sleeve 316, on rotating drives vertical 

shaft 315 (Fig. 15) by means of the inter 
meshed spiral gears 313,314. This shaft 315 
(see Fig. 12) may drive either a shaft 329 
associated with the grand total bank of count 
ers or a shaft 331 associated with the sub 
total bank of counters. The shaft 329 has a 
spiral gear 329a fixed to its end which meshes 
with a spiral gear on a clutch member 328 
which is free on shaft 315. Shaft 331 is simi 
larly connected to a clutch member 330 which 
is also free on shaft 315. During a grand 
total taking operation shaft 329 is driven by 
shaft 315 and during a subtotaling operation 
shaft 331 is driven by shaft 315. The selec 
tive drive of shafts 329 and 331 is controlled 
by a grand total selecting magnet 324 and a 
subtotal selecting magnet 325, these magnets 
lying below the total clutch magnet 323. The 
magnets 324 and 325 operate upon a common 
armature 326 which is operatively connected, 
by means of a member 326a (See also Fig. 14) 
to a common clutch member 327 splined to 
shaft 315, but which may slide thereon to en 
gage either clutch member 328 to drive shaft 
329 or clutch 330 to drive shaft 331. When 
magnet 324 is energized to attract armature 
326 clutch member 327 is shifted to engage 
clutch member 328 and drive shaft 329 for 
grand total taking. When magnet 325 is en 
ergized clutch member 327 engages clutch 
member 330 to drive shaft 331 for subtotal 
ing. The actual operation of taking a sub or 
grand total is essentially the same and for the 
purposes of description the grand total tak 
ing operation only will be described. 
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Just prior to a total taking operation the 

parts are in normal position as shown in Fig. 
22. During a total-taking operation shaft 
272 remains stationary whereas shaft 329 
makes a complete revolution and a box cam 
277 fixed to shaft 329 and having a cam slot 
into which a pin 276 on lever 275 projects, 
rocks lever 275 clockwise about point 275a as 
a center. The lever 275, thus rocked, elevates 
frame 280 rocking link 269 clockwise about 
its pivot 26a and causing the parts to be dis 
placed to the position shown in Fig. 26. Dur 
ing this operation a cam 332 carried by shaft 
329 (see also Fig. 26A) has actuated a bell 
crank member 333 clockwise into contact with 
the bellcrank 266 and rocked the latter clock 
WSe. 

link 269 and bell crank 266 causes the inter 
mediate counter gear assembly, comprising 
frame 261 and gears 260 and 262 to pivot 
about point 334 as a center. This is the pre 
liminary position of the parts for taking a 
total. After the parts have assumed the posi 
tion of Fig. 26, cam 277 and cam 332 continue 
to rotate. Cam 277, due to the configuration 
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of its cam slot lowers frame 280 but cam 332, 
due to its configuration, maintains bell crank 
333 in rocked position. This causes the in 
termediate counter gearing assembly to be 

is rocked about the meshing point of pinion 260 
with pinion 257 a to engage pinion 262 with 
the counter gearing 263. This position of 
parts is shown in Fig. 31. Eduring this pre 
liminary operation shafts-249 and 250 are 
stationary, since the clutch shown to the left 
in Fig. 15 and in Fig. 17, has been actuated to uncouple the sleevee.9 from the bevel gear 
ing 68. 

After the gears 262 and 263 are enmeshed 
the clutch is again engaged and main driving 

rs again drive the counter gears 263 for 
ward until all of the counter gears are re 
stored to zero or normal position. To stop the 
gears 263 when they have reached this zero position a zero stop pawl 335 (Fig. 31) is 
provided. This pawl cooperates with the 
single tooth transfer gear 264. The pawlis 
pivoted at 336 and is connected by a link 337 
to a pivoted frame 338. The pawl 335 is 
thrown into the path of the single tooth 264 
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by means of a cam 339, which cam through a 
lever 340, pivoted on shaft 340a, strikes a cross pin carried by the frame 338 and displaces 
the frame 338 clockwise. In this way the link 
337 forges the pawlinto the path of the single 
tooth gear 264. After the counter gears have 
been brought against the fixed stop, as above 
set forth, the two part gear 257a and 257b 
permits the continued rotation of the driving 

Sgeir 256 without further rotating the counter 
ears 263,264. After the counter gears 263, 

.264 are thus restored to zero the gears 263,262 
are again unmeshed in the manner described 
for an ordinary adding cycle. As the coun 
ter gears reach zero position during total tak 
ing, the transfer gears 264 rock plates 300 and 
tend to trip the transfer devices. The trans 
fer mechanism must therefore be rendered 
inoperative during total taking. This is also 
effected by the clockwise rocking of frame 
338, which frame (see Figs. 22 and 31) car 
ries a pin 390 against which an extension 391a. 
of frame 391 is held by spring 975. As the 
frame 338 is rocked clockwise about its pivot 
976 by lever 340, pin 390 rocks frame 391 
counterclockwise about its 
bail 374, pivoted on frame 391 is thereupon 
lowered into engagement with transfer 
latches 303, as shown in Fig. 31, and prevents 
upward movement of these latches during 
total taking. After gears 263,264 are re 
stored to normal position and after the high 
point of cam 339 has passed its follower on 
lever 340, the follower moves to the low point 
of the cam, under spring action, an 
frame 338 will be restored to a normal posi 
tion by means of a tension spring 341 which 
is connected to it (see Fig. 31) by a member 
980. The oscillatory movements of the mem 

95 ber 338 are utilized to control certain electric 
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pivot 921. The 
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contact devices for electrically taking a total 
from the counter wheels during the resetting 
thereof. A link 842, pivoted at one end on 
frame 338 and at the other end on a e 
bail 843 (see Fig. 31), and shown in no 
position in Fig.11, normally holds the bail 
343 in the position shown in Fig. 22. The bail 848 in this position rocks a pivoted mem 
ber 348a clear of gear 257 a. 343a also carries 
the insulated piece 844, which in the position is 
shown in Fig. 22, opens contacts 345. Fig.22 
shows the contacts open and Fig. 31 shows the 
contacts closed. The member 843a rests upon 
the gear 257 a which it will be remembered 
upon restoring of the counter wheels to zero, so 
turns proportionally to the restoration of the 
counter wheels and then stops. 
The contacts 345 are utilized to control a 

total taking circuit, which will be described 
in connection with the general circuit dial-es 
gram, but whose specific operation will now 
be explained in connection with the detailed circuit diagram in Fig. 32. It will be recog 
nized from the above explanation of contacts 
345 that these contacts are held open at all 90 
times except during total taking, due to the 
fact that frame 338 is normally in the posi 
tion shown in Fig. 22 and in this position, 
through link 342 and bail. 348 holds pivoted 
member 343a in position to open contacts 345. e5 
During a total taking operation frame 338, 
being rocked to the position shown in Fig. 31, 
removes bail 343 from coaction with pivoted 
member 343a and permits this member to rest 
on gear 257 a with a toe piece 343b tending to 100 
assume a position between the teeth of the 
E. The gear 257 a starts to rotate at the 
eginning of total taking and stops when it 

reaches zero and each tooth, as it passes under 
toe piece 343b, rocks pivoted member 343a, and 105 
causes it to temporarily open contacts 345. 
The toe piece 343a drops into each space be 
tween teeth causing contacts 345 to close tem 
porarily. Contacts 345 then, during total 
taking, open and close repeatedly and finally, 110 
as the gear 257g comestorest at zero and the toe piece 343b drops into a space between two 
gear teeth, close and remain closed. The type 
carrying drum 900 is driven synchronously 
with the counters during total taking and is 15 
so timed that the '9' type is passing printing 
position one point after the gears 257 a start 
to rotate; the '8' type is passing printing 
position two points after the gears 257 a start 
to rotate and so on. Thus, if a gear registersco 
"9', as it requires only one point of movement 
to reach zero, its contacts 345 will close and 
remain closed as the nine type is passing 
printing position. The closure of these con 
tacts at this time effects energization of the 125 
type selecting magnet to select the '9' type 
for printing as will now be explained. 
The total print circuit for one counter gear 

is indicated by 350 in Fig. 32. is circuit 
includes contacts 345, whose operation has 139 
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just been explained, in series with contacts 
346. While one pair of contacts 345 is pro 
vided for each counter gear, one pair of con 
tacts 346 may suffice for the whole counter. 
The contacts 346 are controlled by a pivoted 
member 348 which coacts with a gear wheel 
349. The operation of contacts 346 is similar 
to that of contacts 345 in that they open when 
a tooth of gear 349 passes under the end of 

o pivoted member 348 and close when the end 
of this member enters the spaces between 
teeth. Gear 349 is mounted on shaft 250 (see 
also Figs. 10, 12, and 15) which is the count 
er drive shaft for the lower bank of count 

sers. The gears 257a and 349 rotate in uni 
son but the parts are so constructed and the 
timing so arranged that either contacts 345 
or contacts 346 are open, maintaining the cir 
cuit 350 open, as long as gear 257 ais rotating. 
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20 When gear 257 a stops in zero position there 
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by effecting closing of contacts 345 for a pro 
tracted time interval, the next temporary 
closure of contacts 346 closes the circuit 350 
and selects the proper type to print the total. 
The total taking circuit is rendered posi 

tively ineffective during adding operations as 
an additional precaution. For this purpose 
a cam 351 (Fig. 12) is provided, fixed on the 
shaft 236, which cam during adding opera 

Otions is adapted to actuate a follower 352 and 
linkage 353 to displace a bail member 354 
clockwise to the position shown in Fig. 12 to 
swing the contactor member 348 out of coop 
eration with its gear 349 and thus maintain 
open the contacts 346. 
When totals and subtotals are printed pro 

vision must be made for marking a desig 
nating characteristic on the record sheet in 
dicative of whether the total is a sub or grand 

0 total. Characters such as G, T and S, T, may 
be utilized for this purpose. 
The printing of such designating charac 

ters (see Fig. 34) is controlled by a hook mem 
ber 163a, similar to hook members 163, but 

5 which is located opposite a circumferential 
row of type carriers 162a containing only two 
type carriers, one of which may carry a type 
for printing the letter T and the other a type 
for printing the letter S. If the letter Talone 

0 is printed it indicates a grand total and if 
the letter T is printed with the letter S super 
imposed on it, a subtotal is indicated. In 
the former case the hook 163a must trip the 
T type carrier alone and in the latter case it 
must trip both the T and S type carriers. 
The hook member 163a is controlled in a man 
ner very similar to that in which the hook 
members 163 are controlled to effect zero printing, during totaling, which has been 

0 previously explained. The hook members 
163a may be rocked into position to trip 
either one or both of the total designating 
type by elevating a cooperating link 185 (see 
also Fig. 33) through the rocking of a pivoted 
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65 lever 186, as in zero printing, but instead of 

1,875,849 

cooperating with a cam having only one 
notch, the levers 186, entering into special 
total designating character selection, coact 
with a cam 189a (see Fig. 34) having notches 
395 and 396 of different dimensions. 
cam 189a is splined to shaft 190 and may be 
shifted longitudinally thereof, as will be ex 
plained later, to bring either notch 395 or 
notch 396 opposite the end of lever 186. As 
in the case of zero printing, cam 189a is timed . 
to present notches 395 and 396 to the end of 
leyer 186 toward the end of the printing cycle 
when the special type carriers are in printing 
position. If notch 395 is opposite the end of 
lever 186, the end of this lever will be spring 
pulled into the notch to elevate link 185 and 
a projection on the latter, underlying hook 
member 163a, will rock the hook member 
clockwise to cause printing from the T type 
carrier. The dimension of notch 395 is such 
that, directly after printing by the T type 
carrier, the lever 186 will be cammed back to 
normal position. In this case, then, a T 
alone will be printed, indicating a grand 
total. If the cam 189a is shifted to bring 
notch 396 opposite the end of lever 186, the 
operation will be similar but notch 396 is of 
such dimensions that hook 163a will remain 
rocked long enough to select both the T type 
carrier and the Stype carrier for printing, whereupon T, with S superimposed upon it 
will be printed, indicating a sub total. 
The cam 189a is shifted on shaft 190, to 

which it is splined, to bring notches 395 and 
896 opposite the end of lever 186, by means of 
a forked arm 397 (Fig. 33) fixed to shaft 398. 
The forked end of arm 397 extends into a 
circumferential groove 1895 in cam. 189a 
(Fig. 34) and when the shaft 398 is shifted 
lengthwise cam 189a will also be shifted. 
Shaft 398 is shifted (see Fig. 12) by means 
of a rockable cam member 399 having a cam 
surface on its outer face and pivoted at 399a. 
The cam member 399 coacts with a pin 398 
fixed in the end of shaft 398. Member 398 
is connected by a link 400 to a bell crank 401. 
One arm of the bell crank 401 is pressed 
against the periphery of a cam 404 by means 
of a spring 405 and the other arm coacts with 
abell crank 402, which is settable to two po- “ 
sitions under control of the sub and grand 
total selecting magnets 325 and 324. rod 
402a is connected to the common armature 
326 of these magnets and when magnet 325 
is energized, to effect a subtotaling operation, 
this rod causes the bell crank 402 to assume 
the position shown in Fig. 12, with a rather 
deep notch 403 in the upper edge of one of 
its arms opposite the turned-over end 401a 
of one arm of bell crank 401. The bell crank 
401 is held in the position shown in Fig. 12 by 
a cam 404 on shaft 236 until the time arrives 
for special total designating printing during 
the total taking operation. At this time a 
low portion of cam 404 permits bell crank 
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401 to rock counterclockwise under action of 
a spring 405 until the turned-over end 401a 
seatsin the rather long notch 403 in the upper 
ES of the cooperating arm of bellcrank 402. 
Bell crank 401 in rocking, through link 400, 
rocks cam member 399 about its pivot 399a 
whereupon the cam surface on its face shifts 
pin 398a and shaft 398 against the action of 
spring 408. This shifting of shaft 398 also 
shifts cam 189a (Fig. 34) to position notch 
396 therein opposite the end of lever 186. 
This slot, as previously explained; selects 
both the T. and the S type for printing to 
indicate a subtotal. 
The energization of magnet 324 (Fig. 12) 

to effect grand total printing shifts rod 402a. 
upwardly and rocks bell crank 402 clockwise 
to position a notch 403 in the lower edge of 
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call one or more of the printing type 162 into 
operation to print a total of the amount 
standing upon the accumulator before zero 
setting was initiated. It will be understood 
that the movement of both the printing 
mechanism and of the counter or accumu 
lator devices are both in the nature of a con 
tinuous forward movement. In other words, 
the printing type continuously advance to ward printing position without retrogres 
sion. Consequently the usual idle restoring 
movement of type carriers is obviated. The 
accumulator is advanced in a forward di 
rection for adding and in total taking the 
zero setting of the wheels is effected by a 
forward motion of the wheels and total print 
ing is effected at the instant the wheels reach 
their normal home position. Total printing 

the arm of this bell crank opposite the bent--at this instant is secured without stopping or 
oyer end 401a of bell crank 401. The action changing the speed of the type carrier. All 

of the above factors contribute to speeding of the parts from this point on is entirely 
similar to that just explained but the lower 
notch 403 is relatively short and causes cam 
189a to assume a position with notch 395 op 
posite lever 186. This slot as previously ex 
plained selects the T type only for printing, 
thus indicating a grand total. 

Restoration of the parts is secured by 
means of the cam 404. The pin 406 is car 
ried by the armature 322 and plays in a dou 
ble slot in the member 402. This part of the 
device serves as an interlock to not only pre 
vent shifting when magnet 323 is energized 
but also prevents the movement of the ar 
mature 322 when part 402 is in an intermedi 
ate position. Restoration of the shaft 398 is 
effected in any desired manner as by a spring 
408 suitably connected to the frame of the 
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machine. . . . . - 

It will be understood from the foregoing 
that the energization of one or more of the call 
magnets 165under the control of the perfora 
tions in the record card is adapted to concur 
rently call one or more of the type 162 upon 
the continuously movable printing device into 
printing operation and to control devices 
which selectively engage one or more of the 
continuously movable differential actuators 
with the then stationary accumulator wheels. 
263. After a total has been accumulated, and 
it is desired to take a total from the agcunnu 
lator the differential actuator comprising 
gears 262, 260, 257a and 257b is arranged to 
again come into operation to drive the ac 
cumulator wheels in the same forward di 
rection in which they rotated in receiving 
items to be added. The movement of the 
wheels 263 in forward direction is continued 
until the wheels have obtained their zero 
setting and reached home position. It is in 
accordance with the time at which each 
wheel reaches its zero setting position that 
the total printing control circuits 350 are 
closed and the closure of their circuit ener 
gizes one or more of the call magnets 165 to 

up accumulating and total printing opera 
tions since the usual reverse strokes hereto 
fore needed in accumulators in cooperation 
with printers are eliminated. - - 

For feeding the paper and the ribbons the 
rocking motion of the shaft'282 is utilized at 
each listing operation. This shaft, it will be 
recalled, rocks to restore the counter control 
ling parts to normal position after each add 
ing operation. Referring to Fig. 12 the crank 
arm on the shaft 282 is connected to a link 
410, which link is normally kept to the right 
by means of a spring 411 attached to a pawl 
412 carried by the link. The spring 411 holds. 
a pin 412a on the link 410 against the edge 
of one arm of a lever 416 whose other end 
rests against a part of print suppression han 
dle 226. The lever 416 thus acts as a guide 
for the upper end of link 410. The pawl 412 
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at its nose contacts with a walking beam 413 
which, through link 414, is adapted to feed 
the paper and through link 415 is adapted to 
advance the ribbon upon the rocking of the 
walking beam 413 by pawl 412. When print 
suppression handle 226 is depressed to sup 
press the printing entirely the lever 416 
swings in a counter-clockwise direction un 
der the influence of pin 412a and the spring 
411 and permits the link 410 to move clock 
wise so that the pawl 412 may pass idly by 
the pin on the walking beam 413. During 
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total-taking operations the paper and ribbon, 
feed is effected by rocking the walking beam 
413 through the instrumentality of plate 179 
which is rocked during total-taking. This 
plate through a pin and slot connection con 
nects with a link 417 which is in turn con 
nected to the walking beam 413. The plate 
179 during listing operations and adding op 
erations is rocked clockwise from cam 181. 
During total-printing operations, on the 
other hand, this plate is rocked anticlockwise 
from the cam 418 on shaft 236 (see Fig. is). 
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There are certain detailed interlocks and 
safety devices on the machine which need not 
be described in detail. One of these serves to 
prevent beginning of operation of the total 
clutch until the parts of the vertical clutch 
shown in the lower left hand corner of Fig. 
15 have arrived in home position. The dog 
71 in its home position, in which it is shown 
in Fig. 15, presses a slide member 1202 up 
ward against the action of a light spring 
(not shown). In this position a hole in the 
slide member 1202 is alined with a slidable 
rod 420, so that this rod may be pushed to 
the left through the hole in the sliding mem 
ber. When dog 71 leaves its home position, 
slide 1202 moves downwardly so that the 
hole in it no longer registers with rod 420 
and the slide then prevents movement of 
rod 420 to the left. Rod 420 extends to the 
other side of the machine and a light spring 
forces its ends against a member 421 (see also 
Fig. 14) which is pivoted at 421b and which 
has an oblique slot 421a in its lower end. An 
extension on block 320 (see Fig. 12) of the 
total clutch extends into this slot 421 and 
when the block rocks clockwise, to permit 
engagement of the total clutch, the member 
421 is rocked counterclockwise, as viewed in 
Fig. 14, thereby forcing rod 420 to the left. 
If movement of the rod 420 is prevented, due 
to the fact that dog 71 (Fig. 15) is not in 
home position and has not raised slide 1202 to 
cause the hole therein to register with the 
end of rod 420, the rod prevents movement 
of member 421 which in turn prevents move 
ment of block 320 (Fig. 12) whereupon the 
total clutch cannot engage. 

Control unit 
As heretofore explained the shaft 67 (Fig. 

17) is a constantly running shaft and rotates 
at all times when the motor is rotating. 
Shaft 67 is rotatably mounted in suitable 
vertical standards and is provided with a 
pair of eccentrics 425 (see Figs. 47 and 49). 
Each eccentric is in the form of an elongated 
cylinder with an eccentric, longitudinal bore 
to accommodate the shaft 67. One of these 
eccentrics and shaft 67 have been broken 
away in Fig. 47 to show the construction be 
low. Attached to each eccentric are several 
feed pawls 426 which cooperate with ratchet 
discs 427 mounted upon a shaft 428. Each 
feed pawl 426 and ratchet disc 427 controls 
the starting of a control unit one of which will 
now be described in detail. As shown in 
Figs. 51 and 52, the arrangement of the feed 
pawl and ratchet is such that this feed pawl 
can play hack and forth over an enlarged 
tooth of the ratchet without engaging the 
other ratchet teeth for feeding when the 
ratchet members are in normal home posi 
tion. Grouped with each ratchet 427 and 
fixed for rotation in unison therewith are 
starting ratchets 429 (see Fig. 50), hold 
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ing ratchets 430 and a number of con 
tact cams 431. Cooperating with the start 
ing ratchet 429 is a pawl 432 adapted 
to be brought into the single notch in the 
starting ratchet by the energization of 
a starting magnet 433. Upon the deemergi 
zation of this starting magnet a suitable 
spring 434 restores the magnet armature, 
urges the starting pawl 432 forwardly and 
advances the starting ratchet 429 sufficiently 
to permit the feed pawl 426 to engage in the 
feeding teeth of its feeding ratchet 427. The 
feeding ratchet then at each revolution of 
shaft 67 steps forward its particular group 
of contact cams and controls the operation of 
certain controlling circuits. Retrograde 
movement of any particular group of cam 
elements is prevented by retaining pawl 435. 
Cooperating with each group of contact cams 
431 are pivotal contactor elements 436. The 
cams 431, it will be understood, are divided 
up in groups. All of the cams of any one 
group rotate in unison. One group shown 
to the extreme left in Fig. 47 having two con 
trolling contacts is for convenience desig 
nated the C group; the next group havin 
six controlling contacts is known as the 
group, a single controlling contact next to 
the E group is identified by the letter G is 
known as the G group, the last group to the 
extreme right having six contacts is known 
as the B group. E. numbering of these 
particular contacts will be hereafter referred 
to in detail in the accompanying specification, 
For calling into action anyone group of 

contacts there are four starter magnets here 
tofore numbered 433, which, for convenience, 
will hereafter be known as starter magnets 
B, G., E and C. It will be understood that 
the contacts are made at different times in 
the machine cycle as certain operating condi 
tions demand under the control of the ener 
gization of the different starting magnets. 
Furthermore it may be explained that the 
contacts of any particular group may be 
made in successive machine cycles or revolu 
tions. 

Referring now to the circuit diagram 
(Figs. 53 and 53a) it will be assumed that 
a supply of cards are put in the supply stack 
and that the machine is ready for E. 
a run of cards. The first operation of the 
machine is to close the main supply switch 
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440 which connects supply lines 441 and 442 
with a suitable source of current. Motor 62 
now rotates causing the printing drum to 
rotate, rotating shafts 65 (Fig. 17) and the 
automatic control drive 67 constantly. 

Prior to the initiation of a tabulating op 
eration the machine is first operated to clear 
any totals which may be already remaining 
in the machine and to print the previous 
total (if any) upon the record sheet. If the 
machine is entirely clear there will be only 
a marking of the total marks on the sheet 
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with no numbers opposite the total marks 
indicating that the machine is in condition 
to receive a new tabulation or accumulation. 
The operator to clear the subtotal counters 
in the machine on starting operations de 
presses start key 443 which permits current 
to flow from left side of line through starter 
magnet B-433 to junction point 444, thence 
through subtotal magnet 325, through cam 
contacts 445, now closed, and back to the 
other side of line. The energization of mag 

O 

net 325 selects the parts for a subtotal opera 
tion so that a further operation will clear 
the machine and print on the record sheet any 
subtotals standing on any of the subtotal 
counters. 
If it is desired to clear the grand total 

counters the grand total key 446 would be 
depressed prior to the starting of the f 
by the start key 443. This operation will 
hereafter be described in connection with the 
taking of a grand total. It will be under 
stood that f clearing by the depression 
of the start key 
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2S 443 the machine will auto 

further initiation by the operator. To effect 
such initiation the deenergization of starter 
magnet B-433, upon the release of the start 
key, sets a particular group of cam contact 
devices on the controlling unit of the machine 
into operation. In the circuit diagram the 
group of contacts which are initiated by the 
starter magnet B-433 are shown directly 
below it in the diagram. After starter mag 
net B-433 has initiated the stepping for 
ward of the B group of cams. 431, the first 
action of these cams is to close contacts 447 
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which allows current to flow from left side 
of line to junction 448, thence through total 
clutch controlling magnet 323 and back to 
the right side of line. The energization of 
the total clutch magnet 323 causes shaft 236 
to make one revolution while the printin 
drum makes two revolutions. The first hal 
revolution of shaft 236 sets the counter parts 
in condition for clearing and the second half 
revolution is employed for effecting the ac: tual clearing operation and the printing of 
the totals. During the second half of the 
revolution of shaft 236 under control of total 
clutch magnet 323, contacts 449 are closed. 

. The closure of these contacts permits current 
to flow from left side of line through the 
contacts to a junction point 450 and thence 
through vertical clutch magnet 74 to right 
side of line. The energzation of the vertical 
clutch magnet 74 accomplishes the actual 

: clearing of the counters and the taking of the 
totals therefrom. The further forward 

60 movement of the canassembly B 431 closes 
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the contacts 451 and establishes a circuit from 
left side of line through contacts 451 to junc 
tion point .452, thence through card feed 
clutch magnet 95 and thence to the right side 

65 of line. The energization of the card feed 

matically commence its operation without 

15 
clutch magnet 95 clutches the card feeding 
devices to the driving shafts and starts cards 
feeding through the machine. Several ma 
chine cycles may ensue before cards finally 
arrive at the brushes. In fact, if the hopper 
is empty no such cards may arrive at the 
brushes. To maintain the energization of the 
card clutch magnet 95 under these conditions, 
can contacts 453 close at a slightly later time 
in the cycle permitting current to flow from 
left side of line through card switch contacts 
117 (now closed) through contacts 453 to 
junction 452 and thence through the clutch 
magnet as before. After contacts 453 open, 
current for the clutch magnet 95 is supplied 
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from the left side of line through contacts 
156, closed as long as the storage magazine 
is not full wire 457, contacts. 456 normally 
closed, wire 458, through contacts 455 (now 
closed) to commonjunction point 459, thence 
through attracted relay arm 460 of clutch 
magnet 95, through junction point 452, and 
thence through the clutch magnet 95 to the 
other side of the line. Contacts 455 are op 
erated by suitable cam members shown in 
Figs. 17 and 16. Contacts 455 open once per 
card cycle. Assuming the machine is run 
ning with non-automatic control and that 
interruption of the tabulating cycle is ef 
fected E. means of the stop key or by the 
exhaustion of all the cards in the hopper, 
under these conditions, manual switch 461 is 
thrown to upward position to engage switch 
point 462. This gives a circuit traced as 
follows: From left side of line through line 
457, contacts 456 (now closed) to common 
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junction 463, thence through switch 461, . 
switch point 462, relay arm 464, thence 
through 459 and back through the circuit 
previously traced through,460 to the other 
side of line. Relay 465 which attracts arm. 464 has been previously energized by the clo 
sure of a circuit 466through the closure of 
card controlled contacts 118, these contacts 
being closed after the cards pass under the 
brushes. The card feed clutch will remain 
energized during the feeding of cards until 
the relay 465 is deenergized by the opening 
of contacts 118 upon the passage of the last 
card past the brushes and o 
drum. The clutch magnet 95 may also be 
deenergized by the depressing of a stop key 
467 which energizes stop magnet 468 and 
opens contacts 456, thereby interrupting the 
card feed clutch circuit. The stop magnet 
circuit is traced as follows: from left side of 
line through contacts 469 (now closed), stop 
key 467, stop magnet 468 to other side of 
line. After magnet 468 is energized relay 
arm 470 is attracted thereby establishing the 
holding circuit for the stop magnet. Upon 
the initiation of a new cycle and the stepping 
forward of the B cam devices, contacts 469 
will be opened thereby interrupting the stop 
magnet circuit. The deenergization of the 
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card feed clutch magnet 95 opens contacts 
470a causing a deemergization of starter mag 
net E-433 which starts the cam group E 
431 into operation. The machine is now 
stopped and as the cam section E-431 is 
stepped forward contacts 471 are closed 
which establish a circuit from left side of 
line through contacts 156, 457, 456, 458, 471 
(closed), to common junction 472 and back 
to contacts 473 which have now been closed 
permitting current to flow to common junc 
tion 448, thence through total clutch magnet 
323 to right side of line. The energization 
of the total clutch magnet now effects the 
taking of a total as heretofore explained. 
During total-taking the vertical clutch mag 
net 74 must also be energized and this is ef 
fected at the proper time in the cycle by the 
closure of the contacts 474 which take cur 
rent from common junction 472 supplying 
same to junction 450 and thence through ver 
tical clutch magnet 74 to the right side of 
the line. 
The above operation has taken a subtotal 

of the amount on the tabulator counters. 
In operating the machine, the subtotals will 
always be printed automatically. After a 
total is taken, as heretofore explained, the 
machine is given a supplementary clearing, 
printing only a subtotal mark designation 
upon the record sheet. For this purpose 
after E 431 has been advanced for effecting 
one printing of totals there is a reclosure of 
contacts 473,471 and 474 to again energize 
the total and vertical clutch to effect the 
proper symbol printing. The further move 
ment of shaft E 431 establishes a circuit 
from left side of line contacts 156, wire 457, 
456, junction 463, card switch 119 (now 
closed), junction 476 back through line 477, 
through contacts 478 (now closed), thence 
through binding post 452 and through the 
card feed clutch magnet 95 to the right side 
of the line. Under these conditions card 
feed will be reestablished to permit the tabu 
lating upon the next group of cards. If 
there is an absence of cards in the hopper the 
card controlled contacts 119 will be opened 
and prevent the reenergization of the card 
feed clutch magnet so that, there will be no 
further rotation of the card feeding drum. The so-called tabulating and listing cir 
cuits will now be traced Starting from the 
junction point 476 which is Fied with 
current during the passage of cards, current 
flows through contacts 454, which are closed 
during the period in the cycle when the per 
forations are passing under the brushes, 
thence throughline 479 to brush 480, thence 
to drum 103 and to the lower analyzing. 
brushes 145b as the perforations in the rec 
ord cards pass thereunder, through lines 481 
to plugboard 482, thence through plug con 

65 
nections and through connected wiring 483 
to counter magnets 165. The detailed con 
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struction of these counter magnets is shown 
in Figs. 40 to 43. The armatures 484 of the 
magnets 165, upon the energization of these 
magnets, are attracted and release latch 
plates 485 which rock, under the influence of 
their springs, impelling the call wires 166 
upwardly. At the same time pins 486, one 
for each armature, are forced to the left, as 
shown in Fig. 40, to open normally closed 
contacts 487 and initely interrupt the 
counter magnet circuit. At a suitable time 
in the cycle the latch plates 485 are relatched 
by means of a bail mounted on shaft 488, 
which shaft is operated at the proper time 
after the adding cycle by the linkage shown 
in Fig. 10 from shaft 272. The energization 
of the counter magnets controls the tabulat 
ing, listing and printing operations in the 
manner heretofore explained. The contacts 
454 break once per card cycle after the time 
the last line of record perforations pass under 
the card and remain open until just before 
the first perforation positions of the succeed 
ing card pass under the brushes 145b. 

In tabulating machines it is the practice to 
runsuccessive groups of cards through the 
machine, each group of cards having a par 
ticular group designation. In the present 
machine provision is made for sensing the 
different groups and for automatically per forming certain predetermined operations 
when record cards change. For example, it 
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may be desired to automatically take a total 
when record groups change. Provision is also made for printing the designating group 
number upon the record sheet. In order to 
effect such automatic control the upper and 
lower sets of brushes 144, 145 are provided 
and these brushes cooperate with two succes 
sive cards and compare the group designat 
ingress thereof. For indicating the group, a counter mag 
net frame is provided having magnets 489 
similar to 165 and provided with a similar 
latch and call wire structure for controlling 
printing and entering amounts into a count 
er. The contacts 487a instead of being ini 
tially closed are all normally maintained open 
by means of a frame 490 which carries suit 
able pins engaging with the contacts. The 
frame 490 is adapted to be elevated by the 
energization of group indicator controlling 
magnet 491. To control the energization of 
the group indicator magnet 491 the man 
ually operated switch 492 is thrown to closed 
position when group indicating is desired. 
Upon the energization of the group indica 
tor magnet the group indicator magnet frame 
assembly 490 is elevated to permit the closure 
of contacts 487 a. Leading to the individual 
E. indicating magnets 489 are wires 493 
which extend to plug connections 495, which 
in turn are plugged in at the proper points 
on plugboard 482. The points on which these 
plugs 495 are plugged in will depend upon 
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the particular column or columns in which 
group indicating is desired with group indi cating operations. In group indicating 
printing operations, the group designation 
is printed when the first card of a group 
passes the lower analyzing brushes 145 and 
also when the totals are printed... To secure 
this result the group number is entered into 
a counter from the first card of a group and 
listed in the manner heretofore described for 
the adding and listing operation. The coun 
ter used for this purpose is cut out of opera 
tion automatically for the remaining cards 
of the group, so that at the end of the group 
the countercontains the group number. This 
group number is read out of the counter and 
printed during total taking in the same man 
ner as the totals are. The EEE magnet 491 is energized during the first cycles 
of each card group to raise frame assembly 
490 thereby permitting closure of contacts 
487a. This permits energization of magnets 
489 under control of the analyzing brushes 
to print the SE designating data from the 
first card and enterit into a counter. During, the remaining adding cycles of the card group 
magnet 491 is deenergized to permit frame 
assembly. 490 to lower and open contacts 
487a, thereby preventing control of magnets 
489 hom the f cards of the group. 
The circuits for controlling group indicating 
magnet 491 will now be described. The cir 
cuit of magnet 491 extends through wire 496 
to contacts 475 of the E group and to con 
tacts 497 of the B group. In starting a run 
of cards contacts 497 on the B group first 
close. This permits the energization of the 
'group indicator magnet 491 and allows the 

up number of the first group to be printed 
E. to be set up on the counter. Subsequent 
ly, cohtacts 497 open and prevent the energi 
zation of the individual group indicator item 
and counter controlling magnets 489 until the 
time of printing the total. At the time of 
printing the total contacts 475 of the Egroup 
close and cause energization of the group in 
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ally 489. For simplicity in illustration only 
three of these contacts 345, 845a are here 
shown. 
Winen the machine is to be run for auto 

matic control the switch 461 is in the position 
shown in the diagram. 
Under automatic controlling conditions 

(assuming that automatic control is desired 
from the card columns containing the group 
designation numbers) current flows from the 
lower brushes 145 which cooperate with the 
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designating group numbers through lines 500 
to plugboard 482. Thence plug connections 
501 in the plug sockets convey the current 
through normally closed contacts 502 to the 
automatic control magnets 503 which have 
leads extending to plug sockets 504. Cooper 
ating with St. 504 are plug connec tions 505 which are individually connected 
to leads 506 extending to the upper bushes 
144. No current flows through this circuit 
just traeed until the perforations in the cards 
passing under the upper brushes correspond 
with the perforations in the cards passing 
under the lower brushes. This correspond- : 
ence takes place as soon as two similar cards 
having corresponding group designations are 
respectively under the upper and lower 
brushes. At this time magnets 503 are se lectively energized. For the proper func 
tioning of the automatic control mechanism 
the drum 103 is divided into sixsections which 
are insulated from each other as indicated in 
the diagram. To connect the upper section 
with the line a single brush 507 is provided 
which has connected to it a wire 508 leading 
to the right side of line. The energization of 
magnets 503 through their armature latch 
mechanisms and the pins 509 is adapted to se 
lectively close contacts 510, to which contact 
plug connections 511 are connected. Any one 
of these plugs, selected according to the num 
ber of columns upon which automatic control 
is to be effected, may be inserted in plug 
sockets 512 which are disposed in a line 513. 
The contacts 510 are all serially connected so 

dicator magnet 491,whereby frame assembly that the breaking of any one contact, if 
490 is again raised to close contacts 489a. 
The magnets 489 may then be energized un 
der the control of the counter to print in the 
same manner as heretofore explained for a 
total printing operation. In connection with 
the circuit diagram a line 499 leads from left 
side of line to the contacts 846 which are con 
monto and operated in conjunction with both 
the subtotal contacts 845 and the grand total 
contacts 345a. Between contacts. 846, 845a 
a common circuit 350 extends. Contacts 345 
and 345a are in turn connected to the lines 
which lead to the counter magnets 165. This 
illustrates the total circuit arrangement pre 
viously explained in detail in connection with 
Fig. 83. it will be understood that contacts 
similar to 345,845a are also provided for the group indicating magnets designated gener 

plugged into the circuit, will interrupt the 
ircuit to line 513. The contacts 510 are con 
nected in the circuit 514 which extends to 
switch 461. With cards passing through the 
machine and magnets 508 energized current 
flows from left side of line through contacts 
156, wire 457 and contacts 456 to common 
binding post 468, switch 461, line 514, through 
contacts 510, an inserted plug 511, 512, wire 
513, relay 515, wire 516, common junction 
'444, magnet 325, wire 57, contacts 445 (now 
closed) to right side of line. 
Supplementary to the plug sockets 512 in 

line 513 there is a secondary set of plug sock 
ets 518 in a line 519 having plug connectors 
511a disposed for cooperation therewith and 
extending to contacts 510a. The contacts 
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510a are operated by pins 509a which extend 
to the latch mechanism of magnets 503a and 
are controlled by contacts 502a having lines 
501a which extend to the plug positions 482 
(see Fig. 54). In other respects this circuit 
is the same as the previously described circuit 
and it has a similar mode of operation. The 
suffix (a) will indicate corresponding parts. This particular arrangement of the circuit is 
shown at Fig. 54 there not being sufficient space on the main diagram. 
The purpose of providing a dual automatic 

control is as follows. In certain tabulating 
operations there may be a run of cards pass 
through the machine in which the group des 
ignations may have major and minor subdi 
visions and, for instance, may be based upon 
names of railroads in one field and the com 
modities in another. For every group change 
of commodities, as a sub group, it is desired 
to take automatically a sutotal and concur 
rand total. Then when the railroad group 
esignation characteristic changes, i. e., ma 

jor groups change, it may be desired to auto 
matically take a grand total of the previously 
accumulated commodity items for that par 'ticular railroad. 
The system controlled by magnets 503 and 

the plug colinections into line 513 are for au 
tomatic control of the card fields sensed by 
brush sections 144-145 and may be used for 
subtotals, and the system controlled by the 
parts marked with an (a) suffix are for au 
tomatic control of the record field sensed by 
brushes 144a,145a and may be used for grand total controlling operations. 
Furthermore by removing a plug connec 

tion 550 from sockets 551 and plugging in 
the lower plug 511 into the lower socket 551 
both groups of magnets (i. e. 503 and 503a) 
may be used for automatically controlling 
of a group which includes the card field 
sensed by both the 144, 145 and 144a, 145a 
brushes. Under such a combined arrange 
ment a selected plug 5.11a, would be plugged 
into the sockets in either line 513 or 519, as desired. 
When a dual control, as above described, is 

desired the switch 520 is placed in an inter 
mediate position. If, however, the switch 
520 is left in the position as shown on its 
lower contact automatic control will be effec 

55 tive only on the subtotal amounts. If the 
switch 520 is thrown to upper position the 
control will be solely from contacts 510a 
which will only effect automatic taking of 
grand totals. e automatic taking of sub 
totals only will now be described. 
With the switch 520 in the position as 

shown, current is supplied through 514, 
through switch 520, through relay 
through wire 522, through grand total select 
ing magnet 324 and back through wire 517 

G5 to the other side of line as previously traced. 

item accumulations on the 

tacts 510 ma 

503 caused b 
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Energization of relay 521 attracts its arma 
ture and closes a circuit through wire 523 to 
the armature of relay 515 permitting current 
to flow from line 514, wire 524, relay arm of 
515, wire 523, relay arm of 521, wire 525 to 
line 526, common junction 459, relay 460, 
common junction 452 and back through 
clutch magnet 95 to the right side of line. 
The circuit thus established maintains the energization of the card feed clutch magnet 
95 each time the contacts 455 open once per card cycle. The maintaining of the feedin 
of the cards is now entirely under the contro 
of magnet 515. The energization of this 
magnet 515 is maintained so long as contacts 
510 remain closed and these contacts remain 
closed during the period of the breaking of 
contact 455 so as to maintain the clutch oper 
ation provided the card 
nected in series and that the plu 
arranged so that by plugging a selected one 
of them to its socket 512 any number of con 

be arranged in series with the 
wire 514. If two columns are to be used for 
automatic controlling only the middle plug 
511 (Fig. 53a) is inse in its socket 512, 
thus connecting two pairs of contacts 510 in 
series in the controlling circuit. On the other 
hand, if three columns are to be used for con 
trolling the lowest plug 511 will be inserted 
in its socket 512 thus connecting three pairs 
of contacts 510 in series in the Oil 
circuit. The result of this construction is that the deenergization of any one magnet 

a lack of correspondence of 
any two perforations in the two successive 
cards in the same column will cause the inter 
ruption of the circuit from magnet 515. 
Thereafter upon the opening of contacts 455 
the clutch magnet 95 will be deenergized at 
the end of the card cycle and the card feed 
will stop. m 
The circuit for magnet 515 has been pre 

viously traced. It may be here stated that 
so long as the machine is running and succes 
sive cards correspond as far as their group 
designations are concerned, both magnets 
521 and 515 will be energized. When a 
change in group occurs one or the other of 
these magnets 521, 515 will be deemergized, 
depending upon the position of switch 520, 
and also upon the respective plugging up 
of plugs 511 and 5.11a. The switch 520 has 
the function of suppressing the automatic control and maintaining energization of one 
or the other of the magnets 521 or 515 irre 
spective of the status of the automatic con 
trol circuit controlled by brushes 144, 144a, 
etc. It is the relay circuit marked 523 of these 
two magnets 515 and 521 which maintains 
the energization of the clutch magnet 95 at 
the time of opening contacts 455. Conse 
quently, after the circuit 523 is broken by 
either relay the card feed clutch 95 will be. 

ups correspond. 
It will be noted that contacts 510 are all con-, 
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come deenergized at the proper time in the 
cycle and subsequently a total or grand total 
will be taken depending upon the energiza 
tion of the grand total and subtotal selecting 
magnets 324, 325. The energization of these 
selecting magnets 324, 325 in turn is con 
trolled by the magnets 521 and 515 through 
circuits which will now be traced. 
With the parts in the position shown and 

with switch 520 in lower position and with 
the bottom plug 511 plugged in its socket 
512, current will flow from left side of line 
through wire 457, contacts 456, commonjunc 
tion 463, switch 461, wire 514, contacts 510 
(closed so long as cards agree), plug 511, 
wire 513, relay magnet 515, line 516, common 
junction 444, through subtotal selecting mag 
net 325 and back E. wire 51 and con 

19 

rupting the card feed clutch holding circuit 
and also effecting a proper deenergization of 
one or the other of magnets 324, 325 to cause 
a selection of subtotal printing or grand total 
printing. It will be noted that when the ma 
chine is operating under dual control, if the 
sub and grand total group designations 
changed at the same time, both magnets 324. 
and 325 would be deenergized. But as these 
magnets operate upon a common armature 
one total would be lost. In such a case an 
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extra card may be inserted at the end of the 
card group, this card being punched with 
zeros in its amount fields and with the old 
grand total group designation and the new 
sub total group designation. This would re 
sult in taking a sub total on the passage of 
this extra card followed by an adding cycle, 

tacts 445 to line. During the running of in which, however, no actual adding would 
cards there is also a circuit from line 514 
through switch 520, magnet 521, wire 522, 
total magnet 324 and back through 517 to line. 
Under these conditions there will be an ener 
Stil of both selecting magnets 324 and 
25. However, at the time when the change 
of group occurs causing the deenergization 
of one or more of the magnets 503, the circuit 
from line 514 through the contacts 510 is in 
E. deenergizing line 513 and conse quently irgi's magnet 515. This deen so deenergizes selecting 

mains energized to select the parts for the 
taking of a grand total, which operation 
takes place automatically at the proper time 
in the cycle after the stoppage of the card 
feed. As heretofore explained the EPE 

e of the card feed is under the control o 
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deenergization of magnet 515. The actual 
E. of the taking of a total is under the control of total clutch magnet 323. The 

energization of this magnet is effected under. 
the control of the E 431 cam 
manner previously explained. 
By placing switch 520 in upper position 

magnet 515 will be constantly energized and 

group in the 

magnet 521 by properly plugging in one of 
the plugs 511a into sockets 518 in line 519 
is placed under control of the changes in card. 
groups. Under these conditions a change in . 
card group will cause an opening of contacts 

is placed in an intermediate 

510a, deenergizing magnet 521, breaking the 
card feed clutch controlling circuit 523 and also deenergizes selecting magnet 324 leaving 
the magnet 325 energized. Under these con 
ditions at the proper time in the cycle there 
E.e a subsequent automatic taking of sub 
totals. ... . 

When a dual control is desired switch. 520 
position. This 

places magnets 521 and 515 entirely respec 
tively under the control of the automatic con 
trol circuits 519 and 513. When a change of 
group occurs one or the other of magnets 521 
and 515 becomes deenergized thereby inter 

deenergi 

occur due to the presence of zeros in the 
amount fields of the extra card. A second 
total taking operation would follow-this add 
EE cycle in which the grand total would be 
taken. . - 

Restoration of the armatures of the auto 
matic control system is effected through a 

80 
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plunger rod 530 (shown in Fig. 44) which is 
operated by means of a lever 531 from a link 
532 (Fig. 17) which extends to a suitable op 
erating connection to rock shaft 272 (Fig. 
10). It will be understood that this restora 
tion is effected at a propertime in the cycle 
to permit the automatic control circuits to 
be functioned in the manner heretofore ex 
plained. The automatic control circuits are 
reset up for each card passing through the 
machine and maintain their control for the 
card feed clutch magnet until such control 

... is taken over by the closure of contacts 455. 
In further explanation of the operation 
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after the deenergization of the card feed : 
clutch magnet 95 it may be stated that the 
deenergization of card clutch magnet 95 
opens contacts 470a thereby deenergizing 
starter magnet E-433 and setting the cam 
contact devices E 431 into step-by-step oper 
sation. It will be recalled (see Figs. 47 to 
50). that the starter magnets for the control 
units, including-magnet E-433 which con 
trols the total taking control unit, must be 
energized and then deenergized to start the 
units into operation. At the time the card 

1:0 
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feed clutch magnet 95 (Fig. 53) is energized 
it closes contacts 470a to energize starter 
magnet E-433, and when the card feed 
clutch magnet 95 is deenergized at the end 
of the card group it opens contacts 470a and 
upon the pawl 432 (Fig. 50) connected to 
the armature of this magnet E-433 sets the 
E-431 unit into operation. These parts then 
function to take a subtotal or a grand total 
as the case may be. The deenergization of 
the clutch magnet 95 further opens contacts 
585 which deenergizes vertical clutch mag 

- 

starter magnet E-433 where 
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net 74. The vertical clutch is subsequently 

f 
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reenergized under the control of the cam con 
tact devices 431 as heretofore explained. 

If it is desired to take a grand total at 
any time when the machine is at rest total key 
446 may be depressed. The total or grand 
total key circuit is traced as follows: from 
left side of line to contacts 469 (now closed), 
through card switch contacts 121 (now 
closed), total key contacts, contacts 536 (now 
closed) and through starter magnet C-433 
and total magnet 324 and thence back through 
contacts 445 to right side of line. The ener 
gization of magnet 324 effects a selection for 
a grand total operation. After magnet 324 
is energized the total key may be released 
causing the deemergization of the starter 
magnet C and the initiation of the step-by 
step forward movement of the C431 cam 
contact devices. These contact devices com 
prise two contacts marked 437a and 474a, 
the former controlling the total clutch mag 
net 323 and the latter the vertical clutch mag 
net 74. The operation of these magnets and 
the control of the circuits is the same as 
heretofore described for contacts E-473 and 
E-474. 
The above operation takes a grand total 

of the amount standing on the grand total 
counters. 
To get the last card out of the machine and 

beyond the drum the contacts 118 are pro 
vided which, as heretofore explained (Fig. 
7) are closed as long as cards are on the card 

t 

drum 103 and open up after the passage of 
the last card. The opening of contacts 118 
causes the deenergization of the starter mag 
net G, and card stop magnet 465. Starter 
magnet G initiates a stepping forward of 
the cam device G 431 and at the proper time 
in the cycle closes contacts 537 which form 
a shunt around the normal card feed clutch 
magnet circuit and maintain a flow of cur 
rent through common junction 459 and 
through card feed clutch magnet 95 until 
a later point in the cycle when all the cards 

5. 
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card feed clutch magnet 95. 

have passed into the storage stack. The cir 
cuit through the card feed clutch magnet 
extends from left side of line through con 
tacts 537 to junction 459, to contacts 460 and 
junction 452, to card feed clutch magnet 95 
to the right side of line. 
If the switch 461 is in upper position on contact 462 the autofinatic control system is 

cut out of operation and the machine when 
started will continue in card feeding oper 
ation as long as there are any cards in the 
supply hopper to be operated upon. The 
contacts 464 in this case replace the auto 
matic control circuit in the circuit of the 

In this case provision must be made for interrupting the 
circuit through contacts 464 to stop the ma 
chine after the passage of the last card. Upon 
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the opening of the contacts 118 when the last 
card leaves the drum 103, magnet 465 is de 
energized thereby opening contacts 464 to 
stop the machine. 
As heretofore explained the clearing of the 

grand and subtotal counters to zero is ef 
fected by means of a rotation of shafts 329 
and 331 (see Fig. 11). Under certain condi 
tions it may be desirable to suppress the clear 

particular counter or to suppress ing of a 
the printing of a total which takes place at 
the time of the clearing operation. For this 
purpose the arrangements shown in Figs. 55 
to 58 are provided. In place of mounting 
cams 332,277 and 339 and directly upon the 
shaft as shown in Figs. 26, 26A and 31, the 
latter two of these cams are mounted upon a 
sleeve 600, which sleeve carries upon its end 
an annular disc 601 to which is fastened by 
suitable rivets or screws at a slight distance 
therefrom a second disc 602. To this latter 
disc cam 332 is attached. Playing between 
the two halves of the annulus is a member 
603 (Fig. 58) which surrounds the shaft 329 
and E. with a projection 604 adapt 
ed to engage in a notch 605 on the shaft 329. Engagement of these parts is normally main 
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tained by a spring 606. With the parts thus 
engaged all of the cams rotate in unison with 
the shaft 329 and the counter is reset at each 
operation of the shaft 329. For selectively 
disengaging the counters, push buttons. 607, 
one for each counter, are provided. These 
are slidably mounted in a suitable frame 
member 608 of the machine and each push 

95 
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button is notched as shown at 609 so that 
upon operation when pressed inwardly it 
will engage the rear face of the frame 608 
and hold the button in depressed position 
until released by pressing the same E. Attached to each push button is a rearwardly 
extending link 610 connecting to a pivoted 
member 611 mounted on shaft 340a. The end 
of the lever 611 is in alignment with the 
locking member 603 when the parts are in 
normal position so that by pushing a par 
ticular push button any selected one of 
clutches 603 may be operated. Upon the re 
lease of the push button, restoring spring 
612 restores the parts to normal position. It 
will be understood that one of these (clutch 
devices is provided for each counter; both 
sub and grand total, thereby permitting the suppressing of the resetting of any particu 
lar counter and the printing of a total at the will of the operator. 
Certain features of the present invention 

relating to card handling devices are claimed 
in my Patent No. 1826,992. 
What claim is: 
1. In a high speed printing tabulator com 

prising card controlled accumulating mecha 
nism including rotary driving devices for 
entering items therein, a rotary printing 
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mechanism, means for imparting rotation to 
said accumulator mechanism to reset the 
same to zero, and means concurrently oper 
able with said resetting operation for con 
trolling the printing operation to print the 
total of the amount standing on the accumu 
lator before resetting, said printing being 
concurrently effected during the E.g 
E. and completed upon the termination of 
the same, said rotary printing mechanism 
progressing toward a position for 
a new amount concurrently with the tota 
printing cycle. 

2. In a tabulating machine, an accumula 
tor, printing mechanism, means for actuatin 
said mechanism toward a starting point an 
means for restoring said accumulator to zero 

5 

position and for causing said mechanism to 
print the amount standing upon said accu 
mulator during the period that said mecha 
nism is in motion and moving to said start 
ing position. 

3. In a tabulating machine, an accumu 
lator, printing mechanism, means for actuat ing said mechanism to a starting point, means 
controlled by said accumulator for calling 
means for resetting said accumulator, said ac tuating, and moving of the printing mecha 
nism, printing and resetting being adapted 
to take place concurrently. 

4. In a tabulating machine, a continuously 
rotating element, type carried by said ele 
ment, an accumulator, means for restorin 
said accumulator to normal position, an 
means brought into operation when said accu 
mulator-reaches such position for selectively 
calling said type into printing operation. 

5. In a tabulating machine, printing mech 
'anism, an accumulator, means for continu 

ously advancing said printing mechanism, 
means operable during the continuous ad 
vance of the said mechanism for restoring the 

(5 accumulator to normal position, and means 

tor to the normal position and during the 
continuous sustained movement of the print 
ing mechanism for printing the amount 
standing upon the accumulator prior to the restoring of the same. 

6. In a tabulator havi t inting . na tabulator having a rotary printing gear normally disengaged therefrom, a nor mechanism having a progressive movement 
to bring type of various numerical value to 

5. 

retrograde movement, an accumulator hay 
ing wheels adapted to advance for both add 
ing and resetting operations and means oper 
able during the advance of the wheels for re 
setting the same to zero for effecting control 
of the printing mechanism to print a record 
of the amount upon the accumulator wheels 
prior to resetting. 
. . In a fontrolled tabulating ma 
chine, accumulator means, printing mecha 

operable by the restoration of the accumula 

printing position and to subsequently re 
peat the positioning of said type without . 
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nism, separate card-controlled means opera 
tive upon a change inseparate group desig 
nations for causing said mechanism to print 
the total standing upon said accumulator 
means, and means for uniting said separate to 
card controlled means to act as one means. 

8. In a card-controlled tabulating ma 
chine, an accumulator means, printing mech 
anism, a plurality of elements adapted to de-, 
tect change in group designations on the is 
cards for controlling the operation of said 
mechanism to print amounts standing upon 
said accumulator means, and means for split 
ting said elements into several groups to act 
upon several group designations. 

9. In a record-controlled tabulating ma 
chine, a plurality of record-sensing elements 
adapted to sense changes in record group 
designations for controlling the operation of 
the machine, means for associating said ele- as 
ments together in groups to act upon several 
separate group designations and selective 
means for combining the several groups of 
elements to act upon a single composite 
group designation. 

10. In a perforated card-controlled tabu 
0. 

said mechanism into printing operation and lating machine, plurality of erforation sensing electric brushes adapted to sense 
changes in group designations for controlling 
the operation of the machine, means for as 95. 
sociating said brushes together in groups to 
operate upon several separate group designa 
tions and selective means for combining the 
several groups of brushes to operate upon a 
single composite group designation. 

11. In an accounting machine having ner 
mally stationary accumulator gear and means 
for moving the same, said means EEE a normally rotating gear arranged to enmesh 
with said first named gear to actuate the same, los 
and means for causing said meshing, said last 
named means having provisions for auto 
matically imparting to the rotating gear a 
relative rearward rotation of the determined 
extent necessary for neutralizing the forward lo 
rotation of gear during the period of enmesh 
ing with the stationary gear. . . 

12. In an accumulating apparatus, means 
for displacing an accumulatorE. to differ ential extents for the purpose described con- als. 
prising an accumulator gear, an actuating 

-10C 

mally rotating gear meshing with said actu 
ating gear and mechanically actuated means 
for adjusting the actuating gear into engage- 20 
ment with said accumulator gear in such di- s 
rection and with such fixed timed ratio with 
respect to the position of and speed of rota 
tion of the normally rotating gear as to neu 
tralize the relative rotational effect thereof its upon the stationary gear at the time of en 
meshing of the same. - 

13. In a tabulating apparatus, incombina 
tion with a plurality of controlling mag 
nets each controlling a particular cyclic op- 0 
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eration of the machine, a plurality of control 
ling contacts and circuits to said magnets in 
cluding said contacts, a control unit for selec 
tively controlling the action of said contacts, 
a normally ineffective ratchet device for op. erating said unit, and means for causing said 
device to become effective. - 

14. In a tabulating machine which includes 
a normally operative record controlled sys 
tem for governing machine operation, a plu 
rality of normally idle control units each 
adapted to cause a predetermined sequence 
of operations of the machine while the nor 
mal record controlled system is inoperative 
and record-controlled means for calling said 
units into operation. 

15. In a tabulating machine which includes 
a normally operative record controlled sys 
tem for governing machine operation, a plu 
rality of normally idle control units each 
adapted to cause a predetermined sequence of 
operations of the machine while the normal 
record controlled system is inoperative, rec 
ord-controlled means for automatically caus 
ing operation of one of said units, such unit being adapted at a predetermined time to 
cause operation of another of the units. 

16. In a tabulating machine which includes 
a normally operative record controlled sys 
tem for governing machine operation, a con 
trol unit for causing a predetermined se 
quence of operations of the machine while the 
normal record controlled system is inopera 
tive, a normally ineffective ratchet device for 
actuating said unit, and record-controlled 
means for rendering said device effective. 

17. In a tabulating machine which includes 
a normally operative record controlled sys 
tem for governing machine operation, a plu 
rality of normally idle control units each 
comprising a group of controlling elements, 
each group of elements when actuated being 
adapted to govern machine operation to the 
exclusion of the normal record controlled sys 
tem and to effect a predetermined set and se 
quence of operations of the machine, means 
for independently operating the said groups 
of elements and means for selecting the group 
introlling elements which are to be oper ated. 
18. A control unit for a perforated record 

card apparatus comprising a constantly ro 
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tating shaft, a plurality of controlling ele 
ments arranged in groups for controlling the 
operation of different parts of the machine in 
a predetermined sequence, means for. selec 
tively advancing said groups of controlling 
elements in a step-by-step manner from the 
E. rotating shaft and means for con trolling the selection of the groups which are 
to be advanced by said shafts. 

19. In a tabulating machine, in combina 
tion with printing devices, electro-magnetic 
control means therefor, accumulator wheels, 5 and means for controlling the electro-mag. 
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netic means for effecting the printing of 
amounts standing upon the accumulator 
wheels, said means comprising contact de 
vices adapted to be brought into cooperative 
operation upon the restoration of the ac 
cumulator wheels to their zero position to 
differentially establish the circuit to the elec 
tro-magnetic means. 

20. In an accounting machine having an 
accumulator gear, means for restoring the 
same to zero position, means for reading the 
amount which stood upon said gear prior to 
its restoration, said means comprising elec 
tro-magnetically controlled printing devices 
and an electric circuit adapted to be closed at 
the time said accumulator gear is restored to 
aero. 

21. In an accounting machine, record ana 
lyzing means, an accumulator controlled by 
said means and including a plurality of gears 
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of different denominational orders and also 
a plurality of independent gear trains con 
trolled by said analyzing means for differen 
tially setting the aforesaid gears to enteritems 
thereon, said gear trains also constituting re 
setting mechanism for the accumulator, and 
means also controlled by the analyzing means 
for determining from . controlling records 
whether items are to be entered into the ac 
cumulator from the records or whether the 
gear trains are to be called into operation to 
reset the accumulator gears by rotating them 
in the same direction in which they were ro 
tating in entering items. 

22. In an accounting machine having an 
electric circuit adapted, when closed, to con 
trol the printing of an amount, an accumu 
lator gear differentially displaceable in ac 
cordance with various amounts, means for 
controlling the closure of the electric circuit 
differentially to thereby print the amount 
standing upon the accumulator gear, said 
means comprising resetting devices for the 
accumulator gear and contactor elements 
adapted for effective operation when the ac 
cumulator gear reaches its zero position. 

23. In an accounting machine, an accumu 
lator having gears adapted to be driven in one 
direction to receive items and to be driven 
forward in the same direction for resetting 
the gears to zero, means for reading the 
amounts standing upon the accumulator 
gears, comprising a plurality of contactor de 
vices controlling each accumulator gear and 
periodically closing out of phase with each 
other until the accumulator gears assume their 
zero position, said contactors closing in phase 
with each other upon the accumulator gear 
reaching zero position, and an electric circuit 
including said contactor elements and con 
trolled thereby, and printing mechanism con 
trolled by said electric circuit. 

24. In a tabulating machine, a printing 
mechanism, electric controlling means there 
for including circuits, means for controlling 
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assuming a position of rest adapted to control 
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saidcircuits to differentially control the oper 
ation of the printing means in accordance 
with an amount standing upon an accumula 
tor wheel, said means comprising a gear 
adapted to be differentially displaceable in 
accordance with the amount on said accumu 
lator gear, said, first mentioned gear upon 
the establishment of the aforesaid circuit to 
effect the printing operation. - 

25. In an accumulator, a constantly rotat 
ing shaft, an accumulator gear, means. for 
EE driving said accumulator gear 
from said. constantly rotating shaft, said 

23. 

- 

33. 

49. 

means comprising an intermediate gear 
train, means for displacing the train to 
laterally enmesh one of the gears thereof with 
the accumulator gear, and means for effecting 
a relatively rearward rotational movement of 
certain of the gears of said train during said 
lateral displacement to secure a stationary 
condition of the enmeshing gear during en 
meshing periods. 
26. In an accounting machine, a constantly 

rotating shaft, an accumulator gear, means 
for coupling said accumulator gear with said 
shaft to differentially drive the said gear, said 
means comprising an intermediate gear device. 
adapted for lateral enmeshment with the 
accumulator gear, and provisions in said in 
termediate gear device for providing a rela 
tive rearward movement of. the enmeshing 
gear at the time of enmeshment to compen 
sate for the forward rotational movement of 
same from said driving shaft. 

27. In an accounting machine having an 
accumulator with differential driving devices 
therefor, said accumulator and driving de 
vices comprising a normally stationary accu 
mulator gear, a normally rotating gear adapt 
ed to be enmeshed with said stationary gear 
to actuate the same differentially and thus 
control the amount set up thereon, means for 
causing said enmeshing at different times in 

3 the adding cycle, said means having provi 
sions for imparting to said rotating gear a 
relative rearward rotation to neutralize the 
relative rotation between the normally sta 
tionary gear and rotating gear at the time 
of Reft J 

28. In an accounting machine, a gear, a 
second gear, actuating means for rotating said 
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second gear at a determined speed, means 
for definitely moving said second-gear into 
said first mentioned gear in a direction and at 
such speed as to set up in said second gear a 
movement of neutralizing rotation opposite 
to its actual rotation. s - 

29. In an accounting machine, a counter 
gear, a train of constantly rotating gears, and 
means operating intimed relation to the speed 
of the rotating gears for bringing one of the 
gears of said train into operative relation 
with said counter gearby so moving said one 
of said gears with respect to the train as to 
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neutralize its rotation relative to said counter 
gears. 

30. In a record controlled apparatus in 
cluding record analyzing means, and an accu 
mulator controlled thereby comprising a plu 
rality of wheels adapted to be differentially 
advanced to receive items from the records, 
means controlled by the analyzing means for 
differentially advancing the wheels for re 
ceiving items, resetting means for turning the 
said wheels forward in the item receiving 
direction to reset the wheels to zero, said item 
entering and resetting means both including 
common differential mechanism and means 
also controlled by the analyzing means for 
determining whether the common differen 
tial mechanism shall operate to enter items 
or shall operate to reset the wheels to zero. 

31. An accumulator having individual 
wheels for various denominational orders, 
means for reading the amounts upon said 

to 
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wheels, said means comprising an electric cir- . 
cuit adapted to be closed by the restoration 
of the wheels to zero, said circuit by the 
ES its closure being adapted to deter 
mine the operation of the said reading means. 

82. An accumulator comprising a plurality 
of wheels adapted to be selectively coupled to 
a rotating shaft. to differentially set up 
’amounts thereon, said accumulator including 
selective coupling devices substantially in 
radial alignment with the individual wheels 
to couple the same to the rotating drive shaft 
and to thereby provide compact lateral spac 
ing of said wheels. 

33. In a card-controlled tabulating ma 
chine, the combination with accumulator 
wheels and means for printing the data stand 
ing thereon, of card feeding means, a control 
unit comprising a normally inactive step-by 
step power actuated means adapted to cause 
stoppage of the card feeding, taking of total 
and restarting of card-feeding, and card 
controlled means for controlling the opera 
tion of said step-by-step means. 

34. In a card-controlled tabulating ma 
chine, the combination with accumulator 
wheels and means for printing the data stand 
ing thereon, of card feeding means, step-by 
step power actuated electric contact-making 
means adapted to cause stoppage of the card 
feeding, taking of total and restarting of 
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card-feeding, and card-controlled means for 
controlling the operation of said step-by-step 
eaS. 

35. In a card-controlled tabulating ma 
chine, which includes a normally operative 
record controlled system for governing ma 
chine operation, a movable member, adapted 
when set in motion to govern machine opera 
tion to the exclusion of the normal record 
controlled system and to cause the machine 
to perform a predetermined series of opera 
tions, normally ineffective means for setting 
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said member in motion, and card-controlled 
means for rendering said means effective. 

36. In a printing tabulator, the combina 
tion with a rotating member having one direc 
tion of rotation only and a plurality of type 
thereon, of card-controlled means for bring 
ing said type into EE operation, and an 
accumulator also adapted to control operation 
of said type and card control selective means 

10 for determining whether the control of the 
type shall be by the aforesaid card control 
means or by the aforesaid accumulator means. 

37. In a printing tabulator, in combination 
with a rotating type carrier having individual 

S type thereon with provisions for effecting 
printing items or totals during 
uninterrupted forward movement of the car 
rier, accumulating means, card analyzing 
means and means under control of the analyz ing means for conjointly selectively selecting 
the type upon said carrier for item listing 
printing operations and for controlling the 
entry of items into the accumulator, and 
means controlled by the accumulator for se lectively calling the type upon the continu 
ously rotating carrier into printing action for 
printing totals of items accumulated and 
card control means for determining whether 
the type and accumulator shall be conjointly 
controlled from the analyzing means or the 
type shall be controlled from the accumulator 
for total printing. 

38. In a tabulating machine, a brush holder, 
data sensing brushes carried thereby, and means operable automatically and periodi 
cally in coordinated timed operation with the 
operation of the machine and during the oper 
ation of the machine for displacing the 
brushes out of position by swinging the holder therefor. 

39. In a tabulating machine, a card carry 
ing drum, perforation-sensing brushes oper 
atively associated with said drum, and a hold 
er for said brushes adapted to be moved into and out of operative position to displace the 
brushes out of cooperation with the drum. 

40. In an accounting apparatus including 
an accumulator in which items are to be 
added, a printing mechanism for printing to 
tals, means for restoring the accumulator 
wheels to normal home position by advancing 
the same in the direction which they have 
advanced in receiving items, and means 
called into action upon the accumulator 
wheels reaching their normal home position 
after such forward restoring movement for 
calling the printing device into operation to 
print a total representing the amounts stand 
ing upon the wheels prior to their restora 60 ti 

41. A tabulating machine comprising a 
printing mechanism, an accumulator mecha 
nism, differential driving devices for said ac 
cumulator mechanism, means operated by 
said driving devices for restoring the accu 
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mulator to home position by advancing the 
same in the same direction in which it was 
advanced in receiving items, record card con 
trolled means for controlling the entering of 
items into the accumulator, and record card 
controlled means for determining whether 
said differential driving devices shall operate 
to enter items or to restore the accumulator 
to home position. 

42. An accounting machine comprising a 
plurality of accumulator wheels, printing mechanism, a plurality of continuously for 
wardly rotating differential actuators, means 
for differentially calling said actuators into 
operation for entering items into the accumu 
lator wheels, means for concurrently calling 
said actuators into operation to reset the ac 
cumulator wheels by advancing the latter in 
the same forward direction in which they 
advanced in receiving items, and means con 
trolled by the differential times at which the 
accumulator wheels reach their normal home 
position after such forward restoring move 
ment for controlling the total printing oper 
ations. 

43. An accounting machine comprising a 
continuously forwardly movable printing de 
vice and an accumulator device having 
wheels constructed to move forward for both 
receiving items and for the zero setting of the 
wheels and means for concurrently entering 
items into the accumulator and for calling 
the printing devices into operation to print 
items. 

44. An accounting machine comprising a 
continuously forwardly movable printing de 
vice and an accumulator device having 
wheels and combined differential actuating 
and zero setting devices constructed to move 
said wheels in the same forward direction for 
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receiving items and for zero setting, and 
means controlled by perforations in record 
cards for controlling said differential actuat 
ing device to enter items into said accumula 
tor and for calling the printing devices into 
operation to print items. 

45. In an accounting apparatus adapted 
for printing items and totals, an accumulator having accumulator wheels, printing mecha 
nism, a common actuator means for differen 
tially driving and for returning the accu 
mulator wheels to zero with the same direc 
tion of rotation of said wheels and without , 
retrograde movement thereof, means called 
into action when the actuator begins to drive 
the wheels for calling the printing mecha 
nism into operation to print the individual 
amount added and means called into action 
when an accumulator wheel is restored to 
zero for controlling the printing mechanism 
to print the amount standing upon the wheels 
prior to the restoration thereof. 
46. In a tabulating machine, in combina 

tion, card feeding and analyzing devices, a 
printing section, a registering section, a sin 
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gle driving motor for all of said sections, a 
card feed clutch adapted to connect and dis 
connect the card feeding section from said 
driving motor, a clutch for controlling the 
drive for the registering section, and a total 
clutch adapted to connect said registering 
section with said driving motor during total 
taking operations and to disconnect the same 

O 

5 

20 

during registering operations. 
47. In a tabulating machine in combina 

tion with a card feeding section, a registering 
o Section, a printing section, a driving motor, 

electro-magnetically controlled means for 
coupling said driving motor to the card feed 
ing section of the machine, and electro-mag 
netically controlled means independent of 
said first mentioned means for coupling said 
driving motor with the registering section of 
the machine. 

48. An accounting machine comprising a 
continuously forwardly movable printing de 
vice and an accumulator device having wheels 
and combined differential actuating and zero 
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setting devices constructed to move said 
wheels in the same forward direction for re 
ceiving items and for zero setting, and means 
including brushes for sensing the index point 
perforations of record cards, electric circuits 
controlled thereby and magnet devices in 
said circuits for controlling the differential 

accumulating grand totals, magnet devices actuating devices to enter items into the ac 
cumulator and for calling the printing de 
vices into operation to print items. 

49. In a record-controlled tabulating ma 
chine, a plurality of record sensing elements 
adapted to sense changes in record group des 
ignations for controlling the operation of the 
machine, said sensing elements including a 
plurality of elements adapted to cooperate 
with major group designating perforations 
upon the record, said elements including a 
separate group of sensing elements adapted 
to cooperate with a separate minor group 
designation, and means for combining said 
separate groups of elements whereby the 
same may act as a unit upon a single group 
designation. 

56. In a record-controlled apparatus in 
combination with adding mechanism, print 
ing mechanism, card analyzing devices, elec 
tromagnetic devices controlled by said card 
analyzing devices, means operated by a com 
mon electromagnetic device for concur 
rently calling into operation the adding and 
printing mechanism, and means for auto 
matically coordinating and effecting conjoint 
operation of the card analyzing devices, the 
adding mechanism and printing mechanism. 

51. In a record card controlled apparatus 
in combination, with adding and printing 
mechanisms controlled by perforated record 
cards, magnetic devices for controlling the 
same, operating connections therefrom to 
the adding and printing mechanisms, and 
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means for disabling one of said connections 
during certain operations of the machine. 

52. In a card controlled tabulator having 
an adding and a printing mechanism, means 
including a magnet and an operating connec 
tion controlled thereby for controlling the op 
eration of the adding mechanism, means for 
printing totals, and means operable during 
said total printing operations for disabling 
the connection between the magnet and its 
cooperating controlled adding mechanism. 

53. In a tabulating machine having in 
combination means for automatically feeding 
the perforated record cards, a card analyzing 
means, a card controlled accumulating mech 
anism for accumulating subtotal items from 
a certain record card field, a second accumu 
lating mechanism for accumulating grand 
totals of items from the same card field and 
a common printing means for printing both 
the sub and grand totals of the items accumu 
lated in the same column upon a record sheet. 

54. In a record card controlled apparatus 
including in combination, means for auto 
matically feeding perforated record cards, a 
card analyzing means, a plurality of accumu 
lators controlled by said card analyzing 
means, certain of said accumulators being 
adapted for accumulating sub-totals and 
other of said accumulators being adapted for 
for controlling the operation of said accumu 
lators, and call wires operated by said magnet 
devices, and common to both sub and grand 
total accumulator elements for controlling 
their operation. 

55. A card-controlled accounting machine 
including a rotatable type carrier with a 
plurality of type thereon with provisions for 
continuously advancing the same with a uni 
directional movement during tabulating and 
total-taking operations, common control 
means for said type operable for either item 
listing or total printing operations thereof, 
'means for analyzing perforated record cards, 
means for calling the aforesaid control means 
for the said type upon said rotatable carrier 
into action to print items under the control 
of the analyzing means, means under the con 
trol of the analyzing means for accumulating 
items, and means controlled by the accumu 
lating means for selectively calling the afore 
said control means for the said type upon the 
aforesaid carrier into action during the rota 
tion of the carrier when totals are to be 
printed and record controlled means for de 
termining whether the type shall be called 
under control of the analyzing means or 
under control of the accumulator. 

56. In a tabulating machine including in 
combination devices for feeding record cards, 
devices for registering items and devices for 
printing items and totals, means for con 
trolling various cyclic operations of the ma; 
chine such as card feeding, registering and 
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total printing, said means comprising a con 
trol unit, electric contacts controlled thereby 
controlling electric circuits which in turn 
control alternative y operations of the 
machine, and record controlled means for calling said control unit into operation. 

57. An accumulator having individual 
wheels for various denominational orders, a printing device for printing the amounts 

0 which stood upon said wheels prior to the 
zero setting of the same, means for control 
ling the operation of said printing device 
whereby the latter may print the amounts 
which stood upon the wheels prior to reset usting, said means comprising devices individ 
ually called into action by and at the time 
each accumulator wheel returns to its zero 
position. - 

58. In a printing tabulator, a rotatable 
20 member, a plurality of type carried thereby, 

a rotatable card carrying member, register 
devices, means adapted to cooperate with 
cards carried upon said card carrying mem 
ber for sensing data thereon and means con 

25 trolled by said data sensing means for con 
currently calling said type into printing oper 
ation and for calling the registering devices into operation. 

59. In a tabulating machinehaving grand 
so and sub total counters, means for initiating a sub totaling printing operation upon the 

occurrence of record group changes, and 
means for initiating a grand total printing 
operation upon the occurrence of a different 

5 change of the record groups. - - 
60. In a tabulating machine having an 

accumulator for accumulating amounts from 
a plurality of records of a single group, an 
accumulator for accumulating amounts de 
rived from another group of different desig 
nation than the first mentioned group, means 
for automatically initiating a total taking 
operation of the amount on the first accumu 
lator when the individual groups change, and means for automatically initiating a total 
taking operation of the amount upon the 
other accumulator when a group change 
occurs between other groups. 

61. A tabulating machine, including means 
for handling perforated record cards, said 
cards being arranged in main and subsidiary 
groups, means for initiating a record makin 
operation upon the occurrence of a change o 
the subsidiary groups, and means for initiat 
ing a different record making operation upon 
the change of the main groups. 

62. In a printing tabulating machine, in 
combination, means including analyzing de 
vices and accumulating means controlled 
thereby for accumulating sub and grand 
totals from perforated records and devices 
controlled by a change in the perforations of 
the records analyzed for selectively taking 
sub-totals only or grand totals only said 

65 means including devices for taking either 
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sub or grand totals, automatically by the 
operation of the machine. 

63. In a printing tabulating machine, in 
cluding sub and grand total registers con 
trolled in their-operation by perforated rec: 
ord cards, means for printing sub or grand 
totals, and means controlled by the record 
cards for automatically, initiating either, a 

O 

sub or grand totaling printing operation de 
pending upon the character of record group 
change. 

64. In a printing tabulator having sub and 
grand total registers controlled by perforated 
record cards, total printing means, auto 
matic means controlled by change in record card groups for automatically initiating total 
rinting operations and selective means for 
etermining whether sub totals or grand 

totals will be printed. 65. In a printing tabulator having provis 
sions for Sising items from perforated 
record cards upon sub and grand total regis 
ters, means for printing said accumulations 
or totals, means controlled by a change in record groups for automatically initiating a 
total printing operation, and selective means 
for suppressing the printing of either the sub 
or grand total. . 

66. In a printing tabulator having provi sions for accumulating items from perforated CS 
record cards upon sub and grand total regis 
ters, means for printing said accumulations 
or totals, means controlled by a change in 
record groups for automatic initiating a 
total printing operation, and selective means 
for determining whether subtotals, or grand 
totals or either sub or grand totals be 
printed. w 
6. In a tabulating machine having sub 

total and grand total accumulators controlled 
by perforated record cards, said sub total 
accumulators having provisions to accumu. 
late items from individual subgroups and to be thereafter cleared automatically prior 
to receiving items from the next subtotal 

up, and said grand total accumulators 
ing adapted to automatically accumulate 

items from another group of designations dif 
ferent from the first and constituting a major 
group and to be thereafter cleared automati 
cally prior to accumulating the items of the 
next major group. 

68. In a tabulating machine, card con 
trolled subtotal accumulators and grandtotal accumulators, means for automatically initi 
ating a clearing of the sub total accumulator 
upon the change of subgroups of record cards, 
and means for automatically initiating a 
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clearing of the grand total accumulators upon 
a change of the major groups of record cards. 

69. The invention set forth in claim 68, in 
which means is provided for rendering the 
clearing devices in-effective upon one or more 
of the accumulators. 

70. The invention set forth in claim 68, in 9 
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which means is provided for printing totals 
on a clearing operation, and additional means 
totals from one or more of said accumulators. 

71. In a card controlled apparatus, in com 
bination with a plurality of clutches for se 
lectively bringing into operation different 
portions of the machine, a control unit having 

0 selecting the different sections for operation, 
and means controlled by the operation of the 
said sections for selectively controlling the 
action of said clutches. 

72. In a printing tabulator, a rotatable 
member, means for imparting a continuous uninterrupted forward rotating movement 
thereto, a plurality of type carried thereby, 
record card sensing devices for sensing the 
perforations on the record cards, registering 

0 devices, and means controlled by said. data 
sensing means for concurrently calling said 
type into printing operation and for calling 
the corresponding register wheel into regis 
tering operation. 

73. In a printing tabulator in combination 
with card analyzing means, card feeding de 
vices for successively presenting cards to the 
analzing devices, printing devices, register 
ing devices, and a single electromagnet con 

0 trolled by the analyzing devices for concur 
rently controlling the selection of the type in 
the ES devices and for selecting the registering devices for operation. 

4. In a Eg tabulator, in combination 
with record card sensing means, printing de 
vices having various type for printing items 

... and registering devices, a unitary electro 
magnetic, means for calling into operation a 
particular printing type and for calling into 

0 operation at the proper differential time the 
corresponding element of the registering de 
vice, and means called into action at the time 
said registering devices is restored to zero for 
again operating the unitary electromagnetic 
means for calling the corresponding printing 
type into operation to print the amount stand 
ing upon said registering device prior to zero 
setting of the same. 

75. In an accounting apparatus includin 
50 an accumulator including, wheels in whic 

items are to be added, a printing mechanism including type for printing totals, means for . 
restoring the accumulator wheels to normal 
home position by advancing the same in the 
direction in which they have advanced in re 
ceiving items, and means called into action 
upon the accumulator wheels reaching their 
normal home position after such forward re 
storing movement for selecting the proper 
type upon the printing mechanism for print 
ing a total to represent the amounts stand 
ing upon the wheels prior to their restora 
tion. 
; 76. In a record controlled accounting ma 
chine, means for sensing amounts on the rec 

is provided for suppressing the printing of 

lurality of controlling sections, means for 
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ords, means controlled by the sensing means 
for accumulating totals of the amounts, and 
continuously forwardly rotatable means 
controlled by the accumulating means for 
printing accumulated totals. 

77. In a record controlled accounting Illa 
chine, record sensing means, means controlled 
thereby for accumulating totals of items, a 
printing mechanism including continuously 
moving type, and means for selectively and 
alternatively calling said type into printing 
action under the control of the sensing means 

O 
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for printing items or under the control of 
the accumulating means for printing totals 
and record controlled means for determining 
whether said type shall be called into opera 
tion under control of the sensing means or 
under control of the accumulating means. 

78. The invention as set forth in claim 77 
in which mechanically controlled means is 
rovided for calling the type into action for 
E. items and for printing totals. 

79. The invention asset forth in claim 77 in 
which mechanically controlled means control 
the accumulation of items under the control 
of the sensing means. 

80. A record controlled tabulating machine 
including a single driving motor, a printing 
device driven continuously thereby, and an 
accumulating device also driven thereby, a 
total taking device, and means for interrupt 
ing the drive of the total taking device by said motor during accumulating operations. 

81. A record controlled tabulating machine 
with means for accumulating items from the 
record, means for taking different kinds of 
totals of items accumulated, control Ameans 
controlled in one way by a change in one kind 
of control designations upon the records and 
controlled in a different way by a change in 
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another kind of control designations upon 
the records, and means controlled by said 
control means for selectively controlling the 
kind of total which is to be taken by said 
total taking means. 

82. A tabulating machine including ac 
cumulating mechanism, printing mechanism, 
and card feeding mechanism and a single 
driving motor therefor, means for constantly 
driving said printing mechanism by the driv 
ing motor at all times, and means for selec 
tively coupling the card feed and the accu 
mulating mechanism to said driving motor. 

83. An accounting machine having an ac 
cumulator with individual order adding ele-- 
ments, which are turned in a certain direc 
tion-differentially to receive entries, means 
for further turning said elements in the same 
direction to reset the accumulator elements 
to zero, and printing mechanism having type 
controlled by the individual elements of the 
accumulator by and at the time said indi 
vidual elements reached their zero position to 
print totals. 

84. A record controlled tabulating ma 
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chine with means for accumulating items 
from the record, means under the control of 
the records for taking automatically differ 
ent kinds of totals from the accumulating 
means upon the change of one or another 
kind of designations of the records. 

85. In a record controlled tabulatingma 
chine, means for accumulating items from 
the records, means to first take one total 
automatically therefrom upon the change of 
a control designation, means for thereafter 
resuming accumulating operations auto 
matically, and means called into action by a 
change in another control designation upon 
the records for automatically taking a sec 
ond total which includes the items composing 
the first total from the accumulating means. 

86. A tabulating machine including anac 
cumulating mechanism, printing mechanism 20 and card feeding mechanism, a single driving 
motor for all of said mechanisms, magnetical 
ly controlled means for coupling the driving 
motor to the card feed and accumulating 
mechanisms during accumulating , opera 
tions, and magnetically controlled means for 
uncoupling the card feed from said driving 
motor and for coupling the accumulating 
mechanism thereto during total printing op 
erations of said printing mechanism. 

87. A record controlled accounting ma 
chine, with record sensing means, printing 
mechanism and accumulating mechanism, 
and common magnetic means controlled by 
the sensing means for controlling the accu 
mulating mechanism and the printing mech 
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anism for printing items by the latter, and 
means for also controlling said common mag 
netic means by the accumulating mechanism 
for controlling the printing mechanism to 
print totals. - 

88. In an accounting machine, a plural 
ity of accumulator wheels for adding items 
and mounted for rotation in the same direc 
tion for adding and restoring, a device for 
printing data represented by the position of 
said wheels, means for actuating said print 
ing device comprising a differential for re 
storing the wheels to home position, and 
means controlled by said wheels on reaching home position after a restoring operation for 
actuating said printing devices to print the 
data represented by the position of the wheels 
at the initiation of the restoring operation. 

89. In a record controlled tabulating ma 
chine, a plurality of normally idle control 
units each adapted to cause a predetermined 
sequence of operations of the machine of a 
distinctive type and means operable upon ini 
tiation of the several types of machine op 
eration for calling the proper control unit 
into operation. - 

90. An accounting machine including ac 
cumulator elements movable in the same di 
rection for entering and for resetting to zero, 
means for initiating movement of said ele 
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ments at differential times to enter items 
therein, means for initiating movement of 
said elements simultaneously irre ive of 
their relative positions to effect resetting of 
the same, printing mechanism having com 
mon type for listing and total printing, 
means controlled by the first mentioned ini 
tiating means for calling said into op 
eration for listing at the times, when the dif 
ferentially timed movements of the accumu. 
lator elements are initiated, means controlled 
by the aforesaid accumulator elements for 
calling said type into operation for total 
printing at the differential times when the 
accumulator elements reach zero after move 
ments of the same are simultaneously initiat 
ed for resetting and means for selectively de 
termining which of said initiating means 
shall operate. 

91. In an accounting machine including ac 
cumulator elements movable in the same di 
rection for adding and resetting to zero, and 
common actuating means for operating the 
elements for both operations, means for call 
ing said actuating means into operation at 
differential times to enter items on the ac 
cumulator elements, means for calling said 
actuating means into operation to initiate 
movement of said elements simultaneously ir 
respective of their relative positions to effect 
resetting of the same, printing mechanism 
having common type for listing and total 
printing, means controlled by the first men 
tioned initiating means for calling said type 
into operation for listing at the times when 
the differential entering movements of the ac 
cumulator elements are initiated, means con 
trolled by the aforesaid accumulator elements 
for calling said type into operation for total 
printing at the differential times when the 
accumulator elements reach zero after they 
are simultaneously initiated for resetting and 
means for selectively determining which of 
said initiating means shall call said common 
actuating means into operation. 

92. A cyclically operable accounting ma 
chine comprising means for automatically 
controlling the initial machine operation 
through a group of operating cyclesfixed in 
number and sequence, means for controlling 
said first named means and means operated 
by the machine for removing the control of 
said first named means from its controlling 
means after its operation is once initiated. 

93. A record controlled accounting ma chine comprising record analyzing means 
and means responsive to a recordin coop 
erative relationship to said analyzing means 
for automatically controlling machine op 
eration, additional means for controllingma 
chine operation independently of the posi 
tion of the controlling records and means 
controlled by the records for selecting said 
last named means for operation. 

94. A record controlled accounting ma 
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chine comprising record analyzing means 
and means responsive to a record in coop 
erative relationship to said analyzing means 
for automatically controlling machine opera 
tion, a plurality of additional controlling 
means for E. operation independently of the position of 
the controlling records and means operated 
by the controlling records for selecting one 
of said last named controlling means for op 
eration. . . . 

95. A record controlled accounting s 
chine comprising record analyzing means 

O 

and electrically controlled record feeding 
means including a control magnet and a . 

5 a s 8 . . . 

control circuit therefor, said circuit includ 
ing a circuit actuator controlled by the con 
trolling records, a second control circuit for 
said magnet including a circuit actuator op. 
erated by said machine for a plurality of 
cycles independently of the controlling rec 
ords and means for manually initiating the 
operation of said last named actuator. 

96. A record controlled accounting ma 
chine comprising record analyzing means 
and record feeding means, an automatic con 
trol system responsive to records in coopera 
tive relationship with 'said analyzing means 
for maintaining said feeding means in opera 
tion, and additional automatic control means 
for said feeding means to maintain it in op 
eration for a plurality of successive machine 
cycles on initiation of record feed and means 
for initiating operation of said last, named 
automatic controlling means. . . . . 

97. In a machine of the class described in 
combination, a major group accumulator, a 
minor group accumulator, a resetting mem 
ber common to both accumulators, a magnet, 

40 means operable to connect said resetting 
member with said major group accumulator 
when said magnet is energized, and means 
automatically and selectively operable during 
the operation of the machine for energizing 
said magnet or for maintaining said magnet 
deenergized. 

98. In a record controlled apparatus in 

45 

combination with card analyzing means, a 
common printing mechanism, means for au 
tomatically and successively presenting per 
forated record cards to said analyzing means, 
means controlled by said analyzing means 
for operating said printing mechanism to print data represented by the card perfora 
tions on a record sheet, means for operating 
said common printing mechanism to print 
sub and grand totals of an accumulation of 
items on said card on the record sheet, means 

to controlled by the analyzing means under rec 
ord.control to determine whether said com-. 
mon printing mechanism shall print items 
or sub and grand totals and means controlled 
by said analyzing means for printing a dis 

is tinctive N 

controlling machine 

upon the record sheet to desig 
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nate whether a printed total is a sub or grand 
total. 

99. An accumulator"comprising a plurality 
of gear wheels, a main actuator which is con stantly rotatable during adding operations 
and differential actuators intermediate the 
said main actuator and said wheels, said dif 
ferential actuators comprising gear means 
which are constantly enmeshed with the main 
actuator and other gear means which are 
laterally enmeshed with the accumulator gear 
wheels during the driving of the latter by 
the main actuator and at differential times 
for the entry of amounts. 

100. In an accounting machine including 
record analyzing mechanism, an accumulator 
comprising a plurality of gear wheels, a main 
actuator which is constantly rotatable dur 
ing adding operations and differential actu 
ators intermediate the main actuator and said 
wheels, said differential actuators ES gear means which are constantly enmeshe 
with the main actuator and other gear means 
substantially in the planes of said wheels but 
normally demeshed therefrom and electro 
Rigi means under control of the analyz 
ing mechanism for laterally enmeshing said 
last named gear means with the wheels at 
differential times for entering items thereon. 

- 101. An accumulator comprising adding 
elements adapted to be differentially advanced 
concurrently in a single direction for both 
adding and restoring in combination with 
individual unidirectional moving differential 
actuators for the different adding elements 
for operating said wheels for both addin 
and restoring and means for operating sai 
differential accumulators concurrently for 
either operation. 

102. An accumulator comprising addin 
elements adapted to be differentially advance 
concurrently in a single direction for both 
EY restoring in combination with 
individual differential actuators for the ele 
ments whose movement is one of rotation as 
distinguished from oscillation, said actuators 
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having provision for differentially advanc 
ing the various adding elements to receive en 
tries and further being adapted by their for 
ward rotation to restore the adding elements 
to zero and means for operating said differ 
ential accumulators concurrently for either 
operation. m 

103. An accumulator 
rality of adding elements adapted to be dif 
ferentially advanced concurrently to receive 
entries with means including individual dif 

comprising a plu 
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ferential actuators movable in an advancing 
direction only for entering items on said 
wheels in combination with resetting mecha 
tial actuators and means for operating the 
differential actuators concurrently for either 
operation. . . . 

104. In a tabulating machine, card con 
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nism for said elements including the differen 
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trolled sub-total accumulators and grand 
total accumulators, means for automatically 
initiating a clearing of the sub-total accumu 
lators upon a change of sub-groups of record 
cards, means for automatically initiating a 
clearing of the grand total accumulators upon 
a change of the major groups of record cards 
and printing mechanism controlled by the 
several accumulators on a clearing operation 
to print the totals which stood upon the accu 
mulators prior to the clearing operation. 

105. An electrically controlled accumula 
tor including a plurality of entry receiving 
gears, a main actuator therefor comprising a 
rotatable gear means which rotates only in 
one direction, and differential devices for enteringitems upon said entry receiving gears 
said differential devices including a gear 
train formed of a plurality of gears of which 
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and adapted to be closed at the time said ac 
cumulator element reaches home position. 

109. In an accounting machine recording 
mechanism, an accumulator, means for re 
storing said accumulator to normal home po 
sition after displacement therefrom to rep 
resent data and means controlled by said ac 
cumulator on reaching home position after 
such displacement for selectively operating 
said recording mechanism at the time the ac 
cumulator reaches home position to record 
the data represented by such displacement of 
the accumulator. 

110. In an accounting apparatus includ 
ing an accumulator having denominational 
E. elements on which items may be 

added, recording mechanism for recording 
data standing on said accumulator elements, 
means for restoring the accumulator ele 

one cooperates with the main actuator gear ments to normal home position by advancing 
and the other of which cooperates with the 
entry receiving gears, and electro-magnetic 
means for effecting driving connections be 
tween the actuator gear and the E. receiv ing gear through said train by effecting a 
radial enmeshment between the gears which 
are to be brought into cooperation. 

106. An accumulator for a high speed tabu 
lator which is capable of receiving items and 
delivering a summation thereof E. h speed, 
said accumulator comprising accumulator ele 
ments upon which items are entered and 
which are restored for delivering a summa 
tion by E. said accumulator also comprising a plurality 
of common differential actuators with means 
for rotating the same in one direction only 
and means for selectively associating said 
elements with the said differential actuators 
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to cause the latter by their unidirectional mo 
tion to either enter items into the elements 
by rotating them in their advancing direc 
tion, or to reset said elements and deliver a 
summation therefrom by advancing them to 
home position in the same direction. 

107. An accumulator device including a 
plurality of accumulator wheels and a plu 
rality of continuously forwardly rotating 
differential actuators with means for differ 
entially calling said actuators into operation 
for entering items into the accumulator 
wheels and means for concurrently calling 
said actuators into operation to reset the ac 
cumulator wheels by advancing the latter in 
the same forward direction in which they 
where advanced in receiving items. 

108. In an accounting machine having an 
accumulator element, means for restoring 
the same to normal home position, means for 
reading the amount which stood on the ele 
ment prior to its restoration, said means com 
prising electromagnetically controlled re 
cording devices and an electrical circuit con 
trolled through the accumulating mechanism 

advanced in the same direction, 
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the same in the direction in which they ad 
vance to receive items, and means controlled 
by the elements and called into action upon 
the elements reaching normal home position 
after such forward restoring movement for 
calling the recording mechanism into opera 
tion to record the amount standing on the 
elements prior to their restoration. 

111. An accounting machine comprising a 
plurality of accumulator wheels, recording 
mechanism, a plurality of continuously for 
wardly rotating differential actuators, means 
for differentially calling said actuators into 
operation for entering items into the accu 
mulator wheels, means for concurrently call 
ing said actuators into operation to reset the 
accumulator wheels by advancing the latter 
in the same forward E. in which they 
advanced in receiving items, and means con 
trolled by the accumulator wheels in ac 
cordance with the differential times at which 
they reach their normal home position after 
such forward restoring movement for con 
trolling operation of the recording mecha 
nism to record the data standing on the 
wheels prior to such restoration. 

112. In an accounting machine, a plurality 
of individual denominational order adding 
elements with transfer devices therebetween, 
an individual differential actuator for driv 
ing each denominational order element for adding and restoring operations in the same 
forward direction and means for positively 
driving the actuators in the same direction 
for both operations, means for effecting driv 
ing connection between the adding elements 
and their actuators at differential times for 
positive drive of the former by the latter and 
interrupting the driving connection concur 
rently to effect adding operations, means for 
effecting driving connection between the 
adding elements and their actuators concur 
rently for positive drive of the former by the 
latter and interrupting the driving connec 
tion at differential times to effect restor 
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ing operations and means for rendering the 
transfer devices ineffective during restoring operations. 

113. In an accounting machine a plurality 
of individual denominational order adding 
elements with transfer devices therebetween, 
common actuatin mechanism for driving the 
elements in the same forward direction for 
both adding and restoring and means for Jos 
itively driving the actuating mechanism 
through an unvarying cycle of operation for 
driving the elements from the actuating 
mechanism for both operations, means for 
effecting driving connection between the ele 
ments and the actuating mechanism at dif 
ferential times and interrupting the driving 
connection concurrently to effect adding 
operations, means for effecting driving con 
nection between the elements and the actuat 
ing mechanism concurrently and interrupt 
ing it at differential times for effecting restoring operations and means for rendering 
the transfer devices ineffective during restor ing operations. 

114. An accounting machine comprising an 
accumulator with multi-denominational ele 
ments and transfer devices therebetween, an 
actuator for the elements with means for pos itively driving the actuator to effect entry of 
an item, means for effecting driving engage 
ment between the several elements and the 
actuator during positive drive of the latter 
at differential times to cause addition of dif 
ferent amounts and means for effecting driv 
ing engagement between the actuator and 

31. 
order including a plurality of recording ele 
ments and a common element for selecting the 
several recording elements for operation, an 
accumulator element individual to the same 
denominational order with means for restor 
ing the same to normal home position after 70 

displacement therefrom to represent data and 
means operated under control of said accu 
mulator element when the latter reaches nor 
mal home position for immediately operating 
said common selecting element to select the 
recording elements for subsequent operation 
to record the data standing on the accumu 
lator element prior to its restoration. 
In testimony whereof I hereto affix my signature. , 

FRED M. CARROLL. 

all elements concurrently during positive drive of the latter and including provision for interrupting the driving engagement at 
different times depending upon the initial set 
ting of the several elements, and means for 
rendering the transfer ineffective when said 
last mentioned concurrent drive is effected. 

115. In a machine of the class described, a plurality of adder units, printing means as 
sociated with said units and actuating mech 
anism for said printing means, means for op 
}rating said actuating mechanism at the in 
tiation of an entering operation for printing 
tems and means for operating said actuating 
(lechanism at the termination of a clearing peration for printing totals. . 
116. In ar accounting machine, recording 

hechanism and selective means for governing 
he operation thereof, an accumulator with 
leans for restoring the same to normal home 
Osition after displacement therefrom to rep 
sent data, and means operated under con 
ol of said accumulator when the latter aches normal home position to immediately 
erate said selective means to govern the 
eration of the recording means to record 
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125 e data represented by such displacement of 
e accumulator. . . . . " 
117. In an accounting machine, a recordin 
!chanism individual to a denominationa 
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