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UNITED STATES 

2,225,598 

PATENT OFFICE 
2,225,598 

TABULATING MACHINE 
Floyd Deford Elmore, Washington, D. C., assigner 
of one-half to Ernest Sewall Shepard, Falls 
Church, Wa. 

Application September 20, 1940, Serial No. 357,633 
31. Claims. 

The present invention relates in general to 
tabulating machines and in particular to a tabu 
lating machine for bringing similar portions of 
each of a plurality of data. Sheets simultaneously 
into position for tabulation of data, therefrom. 
Such sheets may be any record sheets of Sub 
Stantially identical form bearing on correspond 
ing portions entries of like classification to be 
tabulated. 

For a general discussion of the accounting 
problems to which this device offers a solution, 
reference may be had to Patent No. 2,041,256, 
issued May 19, 1936 to R. D. McCormack, in which 
the matter is examined fully from the account 
ant's point of view. The present invention is an 
improvement in the art as represented by the dis 
closure of the above prior patent. 
The main object of the present invention is the 

provision of a machine capable of manipulating 
a multiplicity of sheets, for example, a half 
month's daily sales summaries with a minimum 
amount of friction and minimum power require 
ment for its Operation, and capable of handling 
SetS of sheets differing widely in size and form 
and of various grades of paper, even very flimsy 
paper and paper which has been folded in the 
mails without danger of tearing or fouling. 
An ancillary, object is the provision of a feed 

roll unit around and over which a data, sheet 
may be fed in a loop in smooth, firm direct con 
tact with the roll without exertion of tension or 
other strains on the sheet or added friction in 
the moving parts or on the surface of the sheets. 
Another object is to improve the strength, 

sturdiness and wearing qualities of machines of 
the present type by the elimination of carrier 
webS or belts and with resultant accuracy of 
control and elimination of lost motion. 
A further object is to improve the compactness 

of the device and the arrangement of the sheet 
holding units whereby a device of relatively large 
capacity may be conveniently used on an ordinary 
desk. . 
A further object is to provide an arrangement 

Whereby the data, sheets are discharged in a 
Stack in the order in which they were loaded into 
the machine. 
Warious other objects and advantages of the 

invention will be apparent from a perusal of the 
following specification and the drawings accom 
panying the same. 
In the drawings: 
Figure 1 is a perspective view of the assembled 

device; 

(C. 20-32) 
Figure 2 is a front elevation with the front por 

tion of the casing removed; 
Figure 3 is a section on the line 3-3 of Fig 

ure 2; 
Figure 4 is a section on the line 4-4 of Fig 

lure 2: 
Figure 5 is a side elevation of the device look 

ing from the right in Figure 1, showing part of 
the seal plate removed and some of the individual 
cut-off valves removed and some in section; 

Figure 6 is an enlarged fragmentary detail view 
of a portion of Figure 3 showing the position of 
the feed rolls and guide members in the Operating 
position; - 

Figure 7 is a view similar to Figure 6, but with 
the parts in the loading position; 

Figure 8 is a section on the line 3-8 of Fig 
ure 6; 

Figure 9 is a section on the line 9-9 of Fig 
ure 4; Figure 10 is a fragmentary view of part of 
Figure 4 with the distributing valve removed to 
show the parts in the manifolds; . 

Figure 11 is a fragmentary detail view similar 
to Figure 10 with the distributing valve partly 
in section and in one of its full connecting posi 
tions; Figure 12 is a view similar to Figure 11 but 
showing the distributing valve in intermediate 
position; 

Figure 13 is a fragmentary sectional view on 
the line 3-3 of Figure 4, on a slightly larger 
scale; . . . Figure 14 is a section on line 4-4 of Fig 
ure 13; 

Figure 15 is a section on the line 5-5 of 
Figure 8 showing the shaft Stop pin Connection; 

Figure 16 is a detail, perspective view of a feed 
roll showing the arrangement of the suction slots 
for holding the WOrk; 

Figure 17 is a similar view of the guide mem 
ber showing the suction slots therein forming a 
retaining work holder; 

Figure 18 is a fragmentary detail view showing 
the jointed end of the guide member disassem 
bled; Figure 19 is a fragmentary perspective View of 
the rear or discharge end of the device; and 

Figure 20 is a fragmentary perspective view of 
the inside of the front cover showing the inward 
ly curved flanges. 

Referring to the drawings and first to Figures 1 
and 3, the device comprises in general a housing 
or casing consisting of a continuous metallic sheet 
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element 2 forming the front, top and back por 
tions, right and left hand end plates 22 and 23 
forming the sides, and a base portion 24. The 
casing is provided in its slanting front portion 
With a series of horizontally elongated window 
openings 34 arranged one above the other, be 
hind which are situated a series of feed rolls 25 
for feeding a series of data, sheets 59 (Figure 7) to 
bring sinillar portions of the different sheets 
Simultaneously into view, each through its re 
spective window opening, or , data, indicating 
means, for tabulation of data from Such data 
sheets. Below the Series of individual Window 
openings 34, is a master window opening 37 
through which projects the upper surface of what 
may be termed a master feed roll C5 operated 
in Synchronism with the individual feed rolls 25 
for feeding portions of a master sheet or key 
sheet into the window opening. The master 
feed roll 95 is larger than the individual feed 
rolls, in the present embodiment, substantially 
twice as large, to afford a more nearly flat platen 
Surface to permit entries to be made upon a 
sheet carried thereon, for example, a listing of 
the accumulated totals of the respective items 
Simultaneously presented on form sheets fed by 
the individual feed rolls 25. 
The feed rolls 25 are of hollow cylindrical form, 

each provided at one end with a hollow concentric 
journal shaft 6 (Figure 8), and at the other end 
with a solid concentric journal shaft 4, jour 
naled in end plates 22 and 23, respectively; and 
Upon itS cylindrical Surface With two or more 
longitudinal suction slots 62 (Figures 7, 8 and 16) 
which are cut through to the hollow central space 
in the roll. The hollow in the feed roll connects 
With that of the hollow journal shaft so that the 
whole provides a continuous air-tight passage. 
The purpose of this is that a form-sheet 59 (Fig 
lure 6) when laid over these suction slots may be 
Secured to the feed roll by atmospheric pressure 
When a vacuum is applied to the hollow journal 
shaft. To insure a substantially vacuum tight 
Seal between the suction slots and the form 
sheet, suction slot seals 64 are provided. These 
are preferably of rubber or similar yielding ma 
terial molded or otherwise secured to the inner 
Walls of the suction slots near the mating, sur 
face edge of the suction slots but slightly recessed 
within the feed roll. It will clarify an under 
standing of their construction as well as their 
purpose to Say that they constitute a cushion 
lining SO positioned within the suction slots that 
they may be contacted by the form sheet when, 
and only when, the paper bulged slightly into the 
slots due to the application of a vacuum. The 
purposes of these seals are two fold: first, to 
afford a surface of highly frictional character; 
Second, to provide a yielding seal to complete the 
air tight retention of hard, form sheets having 
a rough or rippled Surface. 
The Suction slots. With their seals thus form 

a releasable Work-holder carried by the feed roll 
whereby the work is held on the roll without a 
rubbing contact between work, and holder and 
without the exertion of lateral pressure on the 
journal Shafts which would result in increased 
friction. 

With each feed roll is associated a movable 
guide member 26, having a concave cylindrical 
guide surface portion Substantially complemen 
tary to the surface of the feed roll for holding or 
guiding a Work sheet into contact With or close 
proximity to the feed roll. The guide member 
is of hollow construction mounted on a pair of 
journal shafts 6 and 75, (Figure 8) one jour 
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naled in the side plate 22 and the other in a 
bearing socket 77 secured to the side plate 23. 
The purpose of this mounting of the guide men 
ber is to permit oscillation thereof toward and 
away from the feed roll to enable the guide mem 
ber to be yieldably held against the feed roll and 
to facilitate loading of the machine in a ranher 
to be later described. It is important that the 
mating surfaces of the feed rolls and guide mem 
bers be maintained in close contact along their 
entire length. From a practical standpoint this 
would be difficult to arrange if both members Were 
provided with rigid journal shafts, as a small 
error in alignment might cause heavy contact 
at one end and little or none at the other. AVoid 
ance of this difficulty has been obtained by pro 
viding between each guide member 26 and its 
journal shaft 5 a floating coupling (Figure 18) 
comprising an off-set coupling arm 2 fixed to 
the inner end of the shaft 75 and provided with 
a pivot 74 pivotally engaging the adjoining end 
of the guide member through a recess or Socket S 
in the guide member at a point radially offset 
rom the axis of the journal shafts 6 and 75 and 

in a Substantially median position with reference 
to the lateral extent of the concave mating sur 
face of the guide member 26. This relation will 
be made clear with the statement that the posi 
tioning of the recess with respect to the nating 
Surface is for the purpose of applying the con 
tacting effort of the driving shaft 5 and offset 
arm 2 through the pin and socket equally to all 
portions of the arc of the concave mating sur 
face of member 26. Thus, alignment of the mat 
ing Surface is established by contact of the Sur 
faces themselves; any Small mechanical error 
affecting the parallel relationship of a feed roll 
25 to its related guide member 25 Will be dis 
sipated in the form of a slight displacement of 
the otherwise coincident, axes of journal shaft 75 
and its guide member. Similarly the guide mem 
ber 6 is provided at its left hand end With a 
floating coupling, not shown, but which it is to 
be understood is similar in all respects to that 
shown in Figure 18 and which like those of the 
other guide members is journaled in a bearing 
socket 4 (Figure 2) secured to the side plate 23. 
The concave cylindrical surface portion of each 

guide member is provided with two or more longi 
tudinal suction slots 63 with Suction slot seals 65 
(Figures 7 and 17), similar to those of the feed 
roll, extending through to the interior of the 
guide member which connects with the hollow 
journal shaft 6 to provide a continuous air-tight 
paSSage in a nanner similar to that of the feed 
roll. Thusly arranged, the suction slots 63 form 
a retaining Work-holder for holding a work sheet 
in fixed relation to the guide member to retain 
it stationary relative to the frame of the machine 
and unaffected by rotation of the feed rol. 
Under the conditions noted above it will be 

apparent that if a vacuum be applied through 
the hollow journal shaft of the feed roll 25 to 
the suction slot therein, the form-sheet will be 
held fixed to the feed roll and will move with it 
When the latter is rotated or oscillated. Sini 
larly if the Vacuun be removed from the feed roll 
suction slots and applied to the suction slots in 
the guide member 26, the form-sheet will be se 
cured to the guide member and thus retained 
against movement by the feed roll and held sta 
tionary with respect to the frame of the machine. 
Thus, by repeated oscillation of the feed roll 25, 
first in a clockwise direction, as viewed from Fig 
ure 6, from the position shown in Figure 6 to 
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2,225,598 
that shown in Figure 7, and then in a counter 
clockwise direction back to the position of Fig 
ure 6, maintaining a vacuum in the suction slots 
of only the feed roll during the clockwise move 
ments and in the suction slots of only the guide 
member in the counter-clockwise movements, the 
form-sheet 59 (Figure 6) will be fed around the 
feed roll step-by-step. 
For a similar purpose, the master feed roll fo5 

is provided with Suction slots 38 for holding a 
work sheet in fixed relation to the roll, and a 
guide member 96 having a concave cylindrical 
guide. Surface portion complementary to the sur 
face of the feed roll and urged against the latter 
by a light spring f6, the guide member 06 hav 
ing a suction slot 39 in its concave surface por 
tion for retaining a work sheet stationary rela 
tive to the machine. Vacuum is supplied to these 
Suction slots through connection with their re 
spective hollow journal shafts flo-ff3 as indi 
cated in dotted lines in Figure 3. To facilitate 
the placement of a work sheet on the feed roll 
05 the guide member 06 is provided with a lift 

ing ledge 5 (Figures 2 and 3). 
For properly supporting and guiding the form 

sheets 59 in their passage to and away from the 
feed rolls and effecting the discharge of a series, 
stacked in the same order as that in which they 
Were loaded into the machine, individual, sta 
tionary, sheet Supports 20 to 26 (Figure 3) are 
provided, one below each feed roll. These are in 
the form of sheet metal vanes or partitions slop 
ing down Wardly from below their respective as 
sociated feed rolls toward the rear of the ma 
chine and toward the rear discharge opening 32, 
and extending transversely of the machine be 
tween vertical end partitions 27 and 28 (Fig 
lure 2), to which they may be Secured in any 
known or other suitable manner not shown. Only 
the bottom and the lower edge of the lowermost 
support f26 shows in Figure 2, as the front edges 
of the supports are obscured by the guide men 
bers 26 and their lower edges obscured each by 
the support next below. From Figure 3 it will be 
seen that the supports 20 to 26 together with 
the top guiding vane 9 form between them a 
series of open-ended passageways With their for 
ward open ends terminating Substantially in a 
common plane at the front of the machine, and 
that near the front open end of each Of Such 
passage-ways thus formed is situated one of the 
feed rolls 25. The top guiding vane 9 by its 
downwardly curved rear edge directs the top 
form sheet (and thus the others) away from the 
back portion of the casing 2. The lowermost 
support 26 is extended to the rear opening of 
the machine to form a chute for conveying all the 
form sheets once they leave their individual guide 
supports; and the incine of all the supports is 
such that the form sheets will descend by grav 
ity once they are released from the Suction slots 
of their respective feed rolls. An opening 33 in 
the rear edge of the lowermost support 26 facili 
tates removal of the collected sheets. 

Similarly, the master feed roll O5 is provided 
with a pair of discharge vanes 29 and 30 form 
ing a passageway for directing a form sheet from 
the feed roll 05 through the discharge opening 
f3 f (Figures 1 and 3) at the front of the ma 
chine, after the form sheet has been guided to 
the feed roll over the lower front portion of the 
casing 2. 
Simultaneous operation of all the feed rolls is 

effected by the operating lever 34 (Figures 1 and 

3. 
4) which projects through the front of the ma 
Chine, below and to the right of the series of 
Window openings, within convenient reach of the 
Operator, and is pivoted inside the casing at 33 
(Figure 4) upon a member 28 which latter has 
limited movement of slight extent. The lever 34 
is biased in the uppermost position as shown in 
Solid lines in Figure 4 under tension of a re 
tractile spring 39 of Sufficient strength to return 
the lever to the uppermost position after release 
by an operator from a lower position, for exam 
ple that shown in dot-and-dash lines. 
In the downward movement of the outer end 

of the Operating lever 34 by force applied to the 
Outer end, the lever first pivots about the pivot 
Screw 35 to move the link 28 upwardly through 
the full extent of its limited motion, for a pur 
pose and in a manner to be later described, and 
then about the pivot 33 to move the link 36 down 
Wardly, which movement of the operating lever 
about pivot 35 is limited by a retaining strap 69. 
Motion is imparted from the link 36 through a 
pivot screw 37 to a lever arm 80 fixed to the hol 
low journal shaft 60 of the uppermost feed roll to 
OScillate said shaft and roller in a counter-clock 
wise direction as viewed in Figure 4, and a clock 
Wise direction as viewed in Figure 6. From this 
shaft 60, the motion is further transmitted 
through a lever arm 99 (Figure 6) fixed to the 
shaft 60, and through a pivot screw (3 to a 
Synchronizing gang-link member 02 from which 
motion is transmitted through a plurality of in 
dividual lever arms 38, pivoted at one end to the 
gang-link and at the other end fixed each to one 
of the journal shafts 60 of the feed rolls 25 as 
shown in Figure 3. For synchronizing movement 
of the master feed roll 05 (Figure 3) with the 
individual feed rolls 25, motion is transmitted 
from the lever arm 99 to the master feed roll 
through a link member Of pivoted at its upper 
end by a pivot screw fo0 to the lever arm 99 at a 
point intermediate the ends of the lever arm and 
pivoted at its lower end by a pivot screw 08 to a 
lever arm 97 fixed to the hollow journal shaft 
0 of the master feed roll. By making the piv 

otal connection 0 to a midpoint on the driving 
lever arm 99 at a radius substantially half that 
of the lever arm 07, the angular movement of 
the master feed roll is reduced to substantially 
one half that of the series of individual feed rolls, 
So that notwithstanding the larger diameter of 
the master feed roll, about twice that of the in 
dividual rolls, its peripheral movement is sub 
stantially the same, with the result that the ad 
Vancement of a sheet fed by the master roller 
Will be substantially equal to those of the sheets 
fed by the individual rolls. 
For geometrical reasons there is, of course, an 

incipient error in too rigid adherence to the ratio 
just stated, due to, the fact that, while the chord 
of the arc described by pivotal screw G0 is equal 
to the chord of the arc described by the pivotal 
Screw 08, the included angle of the latter will 
be Somewhat less than one-half of the former 
So that with a strict adherence to the ratios 
above mentioned the master roll would lag some 
What behind the individual rolls. It is, there 
fore, preferable to suitably proportion the ratio 
of the diameter of the master roll to the radius 
of its portion of the lever arm 99, to reduce such 
error to a negligible minimum. 

It might also be mentioned at this point that 
in the present embodiment the awkward operat 
ing angles which the various connecting links 
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Inay Sometimes make with the levers to which 
they are respectively connected have been 
largely eliminated by making the links as 
long as the general design of the device will 
permit, thus reducing the necessary angular 
displacement of the links themselves. Thus, 
for example, the drive from the main operating 
lever 34 has been applied through a long link to 
the uppermost feed roll 25 Since it is the One 
farthest away. Similarly, the drive for the mas 
ter feed roll has been taken from the shaft of 
the Sane uppermost feed roll Since this offers 
the greatest possible length of connecting link. 
From the foregoing it will be seen that re 

peated operation of the lever 34 will result in 
repeated, simultaneous oscillation of all the feed 
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roils through substantially the same peripheral 
extent. Thus, the work sheets may be fed for 
Ward Step-by-step around the feed rolls by, Suit 
able alternation of the application of a vacuum 
to the suction slots 62 forming the feeding work 
holders carried by the feed rolls 25, and the suc 
tion slots 83 forming the retaining work-holder 
situated in the guide members 26, in synchronism 
With the forward and backward oscillations of the 
feed rolls. This causes the Work sheets to be held 
only by the rolls in a forward oscillation, clock 
Wise as viewed in Figuire 6, and to be held only 
by the Suction holders in the guide members dur 
ing a backward oscillation, counterclockwise as 
viewed in Figure 6. 
To effect the required alternation of the appli 

cation of a vacuum a distributing valve 27 (Fig 
ures 4 and 9 to 14) is provided for distributing 
connection from a vacuum manifold 40 alter 
nately to a feeding manifold 42 connected to the 
interiors of all the feed rolls; and to a retaining 
manifold 4 connected to the interiors of all the 
guide members 28. Vacuum is supplied to the 
manifold 40 through a vacuum supply pipe 46 
from a suitable source of vacuum, not shown. 
The manifolds 4 and 42 are elongated box-like 
Structures secured to the side casing 22 as shown 
in Figures 4 and 9 and extending parallel to and 
near the line of bearings for the hollow shafts 
$8-9? of the feed rolls and guide members, for 
connection to the interior of the rolls and guide 
neinbers through individual cut-off valve con 
nections to be described below. The Vacuum 
manifold 40 is a similar box-like structure, but 
shorter, as shown in Figures 4, 9 and 10. All 
three manifolds 40, 4 and 42 have a common flat 
outer face portion in which is formed the dis 
tributing ports 43, A4 and 45 communicating With 
the interiors of the manifolds 49, 4 and 42, re 
spectively, and over which face portion the valve 
eleinent 2 slides. 
The distributing valve element 2 (Figures 4 

and 9 to 14) has formed Within it a distributing 
passage-way 40 open toward. the said flat face 
portion with the defining edges of the opening 
in Substantially vacuum tight, sliding contact with 
the said flat Surface portion for establishing con 
munication alternately between port 43 leading 
from the manifold 40 and ports 45 and 44 leading 
into the manifolds 42 and 4, respectively. The 
distributing valve element 2 is mounted for 
vertical oscillatory movement Over the ports 43, 
44, and 45 by means of a Swing arm 66 carrying 
the valve element 27 secured thereto and pivoted 
at 32 to the side cover plate. 22. With reference 
to ports 43, 44 and 45 it should be noted that 
these are greater in length than Width and ex 
tend in length along a radius of the arc through 
which the valve element 27 slides, the object be 
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ing to provide the greatest practical area of port 
opening with the least necessary movement of the 
Valve. 

Oscillation of the swing arm 66 is effected by 
sliding link bar 28 Which is guided in its direc 
tion of movement by brackets 3 and limited in 
extent of movement by a stop pin. 29. The link 
28 at its upper end passes back of the Swing 
arm 66 and pivotally connects With the adjusting 
arm 6 through a pin 3 carried by the link and 
projecting through a wide slot in the Swing arm 
66 into engagement with a close fitting slot in the 
adjusting arm 6. This adjusting arm is pivoted 
in common with the swing arm at 32, at one end, 
and is angularly, adjustably, secured at the other 
end to the Swing arm 66 through an arcuate slot 
and bolt connection as shown in Figures 4, 19 and 
14. The adjusting arm 37 thus furnishes means 
for angular adjustment of the Swing arm 66 rela 
tive to a given position of the link 23. 
A substantially vacuum-tight air Seal is 

afforded between the contacting Surfaces of the 
imovable valve element 2 and the Surface posi 
tion of the manifolds 40, 4, 42 over which it 
slides, by the fact that these surfaces are made 
Smooth and flat so that their junctuire is rendered 
self-sealing by atmospheric pressure. In addi 
tion, a light initial pressure is maintained by the 
contact strap 68 under which the valve element 
2 slides. 
Each feed unit, assembly comprising a feed roll 

and its associated guide member 26, is connected 
with the manifold 4 and 42 through an indi 
vidual, push-button cut-off valve 54, each valve 
Situated on the right hand side wall of the ma 
chine at the end of One each of the Window Open 
ings for convenient manipulation by the right 
hand little finger of an operator loading the na 
chine with sheets to be operated upon. The valve 
elements 54 are slidably mounted upon a seal 
plate 47 (Figures 5 and 8) preferably of composi 
tion material secured to the side wall of the na 
chine, the sliding attachment being effected by 
means of a pair of tension screws 55 which pass 
through slots 56 in the valve element into 
threaded engagement with the seal plate. The 
slots 56 run lengthwise of the sliding valve ele 
ment 54 and are of a given length permitting a 
predetermined limited sliding movement of the 
movable valve element, suitable spring washers 
being provided beneath the screw heads bearing 
against the Valve element over the sides of the 
slots to maintain contact tension between the 
Valve element 54 and the Seal plate. Connecting 
passages 57 and 58 in the valve elements are 
arranged one to connect a pair of ports 52-49 
in the seal plate, and the other to connect a pair 
of ports 5-48 in the seal plate, in the depressed 
position of the valve, as shown in Figure 9 and as 
is the position of the fifth valve element from the 
top in Figure 5. In the extended position of the 
valve element as indicated for the four valves 
from the top in Figure 5, the passages 57-53 are 
moved out of connection with the ports 49 and 48. 
The ports 48 of all the cut-off valves make 

connection through the side casing 22 to the re 
taining manifold 4 (Figures 4 and 9 to 12), 
While the ports 49 make similar connection with 
the feeding manifold 42. Ports 50 connect at 
the inside surface of the Seal plate 4 with the 
interior of the hollow shafts 6 of the guide 
members 26 (Figures 8 and 9), while ports 5 
make similar connection with the hollow shafts 
60 of the feed rolls 25. Similarly, the feed unit 
assembly comprising the master feed roll 05 and 
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2,225,598 
its associated guide member C6 is connected 
through an individual cut-off valve ff2, Seal plate 

and a pair of extension pipes 7-8 with 
the manifolds 42 and 4. 
To establish a substantially vacuum-tight seal 

at the ends of the hollow shafts 60 and 6 (Fig 
ures 5 and 8) the ends of the shafts, which ter 
minate in flat annular surfaces, pass through 
journal openings in the side plate 22 of the cas 
ing into abutment with the inner Surface of the 
seal plate 47 about the port openings 5-50 in 
the Seal plate, the ports 50-5 in the Seal plate 
being made smaller than the journal openings 
in the plate 22 for this purpose. The right hand 
shaft ends thus have lateral bearing in the open 
ings in the plate 22 and a thrust bearing against 
the inner face of the Seal plate. The thrust is 
supplied in the case of the shafts 60 of the feed 
rolls 25, each by a thrust Spring 52 surrounding 
the bearing shaft 4 and bearing against the left 
hand side plate 23 and the left hand end of the 
feed roll 25; and in the case of the shafts 6f of 
the guide members 26, by a thrust spring 53 with 
in the bearing Socket 77 which receives the jour 
nal shaft 75 of the guide member 26. Similarly, 
a Substantially vacuum-tight Seal is provided for 
the ends of the hollow shafts O and 3 of the 
master roll and guide member through the use of 
a thrust bearing contact with the inner surface 
of a seal plate maintained by thrust springs 
at the left hand ends of the roll and guide nem 
ber arranged in a manner similar in all respects 
to the thrust springs of the feed rolls 25 and guide 
members 25. 
The principal object of the thrust bearings and 

thrust SpringS is to cause the hollow journal 
shafts of both the feed rolls and guide members 
to bear against their respective portions of the 
seal plate 47 with a light but sufficient force to 
ensure contact which Will be continuously air 
tight through an arc of rotation of the feed rolls 
and guide members. For this purpose, it is con 
templated that the thrusting ends of the hollow 
journal shafts be finished with a smooth surface 
With which to contact the Seal plate 47, and that 
the thrust springs 52 and 53 shall be only of 
Sufficient strength to maintain the mechanical 
contact since by the effect of atmospheric pres 
sure the joint is rendered self-sealing. 
To effect proper timing or Synchronization of 

the operation of the valve element 27 with respect 
to the operation of the feed rolls, the slide bar 28 
for imparting motion to the SWing arm 66 is 
driven by the main operating lever 34 through 
the pivotal screw 33, the operating lever fulcrum 
ing about the pivotal screw 35, which latter is 
held stationary during initial downward move 
ment of the outer end of the operating lever until 
the bar 28 is stopped in its upward movement by a 
stop pin 29 fixed with reference to the machine 
casing. The pivot screw 33 then becomes the 
stationary pivotal point for further downward 
swinging movement of the outer end of the oper 
atting lever for operation of the feed rolls. The 
operation of the valve mechanism is thus timed 
in relation to the operation of the feed rolls to 
effect complete upward movement of the valve 
element 27 before any movement of the feed rolls. 
This timing is accomplished by taking advantage 
of the fact that the force required at the pivotal 
screw 35 to move the link 36 downwardly 
against the load offered by the several feed rolls 
and their operating mechanism is considerably 
greater than that required to operate the slide 
link 28 and elements driven thereby from the pivot 

S 
Screw 33 at the inner end of the operating lever. 
Similarly, when the lever 34 is moved upwardly 
by force of the retractile spring 39, the pivotal 
Screw 35 remains stationary during initial up 
Ward movement of the Outer end of the lever 34 
while the lever pivoting about the screw 35 moved 
the bar 28 downwardly until the latter is stopped 
by the stop pin 29 in the lowermost position as 
indicated in dot-and-dash lines in Figure 4. The 
pivotal Screw 33 then becomes the pivotal point 
for further upward movement of the outer end of 
the operating lever which continuing to move up 
wardly under force of the retractile spring 29, 
moves the link 36 upWardly to effect Oscillation of 
the feed rolls 25 as previously described. 
Motion is transmitted from the slide link 28 

through pivot 3 to the adjusting lever 67 to 
SWing the latter upwardly about the pivot 32 and 
With it the swing arm 66 and valve element 27 
from the lowermost position shown in solid lines 
in Figure 4 into the uppermost position as shown 
in dot-and-dash lines in Figure 4. The Width of 
the distributing passage-Way 57 in the distribut 
ing Valve 27 where it lies over the vacuum supply 
port 43 is so proportioned in relation to the arc 
of Swing and the width of the port 43 as to re 
main in Communication. With the latter through 
out the full extent of the Swinging movement of 
the valve element 27, while that portion of the 
passage-way 40 which slides over the ports 44 
and 45 is so proportioned in relation to its arc 
of SWing and the Spacing between these ports, as 
shown in Figures 11 and 12, as to communicate 
With but one of these ports in either extreme 
position of the valve element 27. Thus, with the 
distributing Valve element 2 in the lowermost 
position as in Figure 11, the vacuum Supply mani 
fold 40 is put in communication with the retain 
ing manifold 4 by way of ports 43 and 44 and 
the distributing passage 40 While the feeding 
manifold is opened to atmosphere through port 
45. With the valve element 27 in the uppermost 
position, the manifold 40 is put in communication 
with the feeding manifold by Way of the pas 
sage 40 and port 45, and the retaining manifold 
opened to atmosphere through port 44. Thus 
each of the manifolds 4 and 42 when discon 
nected from the Source of Vacuum is opened to 
atmosphere to destroy any partial vacuum re 
maining in the manifold or the hollow shafts con 
nected therewith. The object of this is to provide 
a prompt vacuum break whereby the form sheet 
may be released promptly from either its feed 
roll or guide member once the Vacuum application 
of the valve element 27 has caused the sheet to 
be secured to the Suction slots of the other; in 
short, to avoid the paper being moved when it is 
supposed to be retained against movement, or 
retained. When it is Supposed to be moved. 
In the intermediate position of the valve ele 

ment 27 as indicated in Figure 12, both ports 
44 and 45 are in communication with port 43 
through the distributing passage 40 for the pur 
pose of effecting an application of the vacuum 
to one manifold 4 or 42 before disconnecting and 
opening the other to atmosphere. 
To facilitate loading of the machine with the 

form sheets 59 to be worked upon, the guide 
members 26 are rendered retractable each with 
respect to its respective feed roll 25 by being 
mounted on journal shafts 6 and 75 for oscilla 
tory movement to and away from its feed roll. 
In Figure 6 the guide members 26 are shown in 
the operating position, With their mating Sur 
faces bearing upon the form sheets against the 
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6 
feed rolls to guide and hold the form sheets in 
contact with the feed rolls. In Figure 7 the 
guide members 26 have been swung away from 
their respective feed rolls until their lower for 
Ward edges opposite their mating Surfaces rest 
against those feed rolls which are next below 
in their assembled relation in the device. Simul 
taneous oscillation of the guide members to and 
away from the feed rolls is effected by means of 
individual pairs of lever arms 70 and 73 (Figure 
8) of Spring Wire, attached at One end to the 
guide member bearing shafts 6 and 75, respec 
tively, and pivotally connected at the other end 
through pivot screws 85 and f42 to a pair of 
common driving links 7 and 84. The purpose 
of making the lever arms 70 and 73 of spring 
wire is to provide means for distributing motion 
from the rigid driving links 7 and 84 to the 
several different guide members 26 under equal 
ized tension, the tension being relatively light and 
preferably not substantially more than sufficient 
to hold a work sheet in light contact with a feed 
roll. Reciprocation of the driving links 7 and 
84 in unison is effected by means of their pivotal 
connection through pivot screws 86 and 93 with 
connecting rods 3 and 9 journaled upon eccen 
trics 88 and 92. The eccentrics 88 and 92 are 
arranged to be rotated by a shaft 89 to which 
they are secured by keys 90 and 94. This driving 
shaft is journaled at the left hand end (Figure 8) 
in a socket bracket 95 (Figures 8 and 15) secured 
to the side plate 23, which bracket is provided 
with a longitudinal extension around substan 
tially half of its open end for engagement With 
a stop pin 96 fixed in the shaft to limit rotation 
of the latter to substantially 180 degrees. At its 
right hand end this shaft is journaled in an open 
ing in the side plate 22 and provided with a stop 
collar 97 bearing against the side plate to pre 
vent longitudinal displacement of the shaft. An 
external lever 98 fixed to the right hand end of 
that shaft serves to operate the latter not only for 
applying and retracting the guide members 26 but 
for regulating the pressure under which this is 
done. 
Two further details of the guide members 26 

may be described at this point: 
The first of these is the loading ledge 78 (Fig 

lures 6, 7, 17 and 18). This consists of a longi 
tudinal ledge or shoulder extending along the 
entire length of the lower Outer edge of the guide 
member 26. opposite the concave mating surface. 
Referring to Figure 7 wherein members 26 are 
shown in the retracted position, it will be seen 
that it is this ledge Which rests against that feed 
roll next below in the assembled relation. This 
Same view shows the form sheet 59 which haS 
been thrust between the members 25 and 26 and 
its upper or forward edge stopped by coming in 
contact with loading ledge 78. It is the purpose 
of the loading ledge to provide linear register of 
identical form sheets by forming a stop against 
which their respective upper edges may be simi 
larly positioned. 
The second of these details is the loading ledge 

stop pin 79 set into loading ledge 78 adjacent 
either of its ends, preferably that on the oper 
ator's right (Figures 2, 6 and 7). It provides a 
stop or guide for that corresponding edge of the 
form sheet determined by the choice of location 
just offered. Its purpose is to provide columnar, 
registration of identical form sheets by securing 
their similar lateral positioning along their re 
Spective loading ledges. 
In connection with the two features just men 
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tioned, it will be realized that the uppermost feed 
roll 25 is without a guide member above it for 
carrying a loading ledge and stop pin. To Correct 
this deficiency the device is provided with a dum 
my guide member 8 (Figures 6, 7 and 8) whose 
function is to carry a ledge and stop pin as desig 
nated by numerals 82 and 83, respectively. Ob 
viously, the dummy guide member 8? may be 
Substituted by another guide member 26, for 
which, of course, no vacuum passages need be 
included. 
To aid in the placement of the form sheets on 

the feed rolls, a pair of loading Spring fingers 
35 (Figures 6, 7 and 20) are provided for each of 
the feed rolls, attached to the lower edge of a 
curved flange 36 extending downwardly and in 
Wardly from the top edge of each Window opening 
34 toward the upper front portion of the feed 

roll associated with such Window. These loading 
spring fingers are preferably of thin Spring braSS 
or similarly Suitable material. 
During the placement of a form sheet in the 

device with the guide members in the retracted 
position as shown in Figure 7, it is of advantage 
to have the feed rolls 25 in the angular position 
shown in Figure 6 and the vacuum applied to 
their suction slots. For this it is necessary that 
the main operating lever 34 be held down in the 
position shown in dot-and-dash lines in Figue 4 
in Order to hold the distributing valve 27 in the 
uppermost position where it will maintain con 
nection of the vacuum manifold 4 with the feed 
roll manifold 42. To enable this to be accom 
plished while leaving both hands of the operator 
free to manipulate the form sheet, a loading latch 
04 is provided in the form of a bolt arranged to 

be moved into a position across the top of the 
lever 34 in the lower position of the latter to hold 
it in the depressed position against the tension 
of the retractile spring 39. 
In operation, at the beginning of the loading of 

the device, all unit cut-off valves 54 and the 
master unit cut-off valve 2 are placed in the 
“off' position, that is up or towards the operator, 
which is the position of the four uppermost valves 
54 in Figure 5, and the main operating lever 34 
latched down in the position shown in dot-and 
dash lines in Figure ii. By turning the guide 
member operating lever 98 to rotate the eccentric 
shaft 89, the eccentric 88 is moved into the posi 
tion shown in Figure 7, which moves the driving 
link upwardly to rotate all the guide members 
26 into the retracted position shown in Figure 7. 
From a stack of form sheets which are to be 

computed and which have been arranged in the 
desired order, the operator now takes up the top 
sheet; this, if the sheets are to be discharged in 
the same order, is applied to the top feed roll. 
To do this, the Operator using both hands and 
holding the sheet in its proper position (with re 
spect to readability), thrusts the lower end of the 
sheet down through the Window opening of the 
top feed roll (Figures 3 and 7) and on down 
through the space between the feed roll and its 
associated guide member 26 into the passage-Way 
between the support 20 and the guiding vane 9 
as shown in Figure 7. 

Next, the Operator retaining his hold on the 
top end of the sheet 59, places the upper end over 
the feed roll 25, entering the forward edge of 
the sheet in the narrow Space between the spring 
fingers f35 and the feed roll. Then the form 
sheet is held down in contact with the Suction 
slots 62 of the feed roll and slid forward around 
the feed roll until its forward edge abuts the 
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loading ledge 82 of the dummy guide member 8 
(in the case of the uppermost feed roll) thus pro 
viding the initial linear loading register of the 
form sheet upon the feed roll, 

Still held upon the feed roll and against the 
loading ledge, the sheet is now slid to the right 
until its right hand edge is stopped by coming in 
contact with the loading ledge stop pin 83 which 
provides the initial Columnar loading register 
of the form sheet upon the feed roll. 
With the sheet held in this position, the opera 

tor uses the little finger of the right hand to press 
down the uppermost, cut-off valve 54 to the “on' 
position which is the position as shown for the 
last five cut-off valves 54 in Figure 1. This ap 
plies the Vacuum to the uppermost feed roll and 
the sheet is now thus secured to its suction slots. 
This vacuum connection may be traced as foll 

lows: Supply pipe 46 (Fig. 4), Vacuum manifold 
40, port 43 (Figure 10), distributer passage 40, 
distributer valve 27, port 45 into manifold 42, top 
port 49 in seal plate 47 (Figures 4 and 5), passage 
57 in top cut-off valve 54 (Figures 5 and 8), and 
port 5, to hollow shaft 60 of the uppermost feed 
roll. 
The remaining feed rols 25 are loaded in pre 

cisely the same way. It should be noted in their 
case that the loading ledge 78 and stop pin 79 
of the preceding guide member 26 are used to 
obtain the linear and columnar register of the 
form sheet. 
Next by movement of the eccentric operating 

lever 98 all the guide members 26 are moved to 
the contacting or operating position shown in 
Figure 6. 
Should it be desired to load the master feed 

roll 65, this may be done at this stage, the regis 
ter of its form sheet or key sheet being obtained 
through manual manipulation of the guide mem 
ber 96. After the master form sheet is proper 
ly positioned, its cut-off valve 2 is pushed back 
into the position shown in Figure 5 to complete a 
vacuum connection to the interior of the master 
feed roll which connection may be traced from 
manifold 42 (Figure 4), pipe 7, upper passage 
of cut-off valve 2 (Figure 5), hollow shaft fo 
(Figures 2 and 3) to interior of master feed roll 

5. r 

The main operating lever 34 is now released 
by withdrawing the latch G4, permitting the 
lever to move up under tension of its retractile 
Spring 39 into the position shown in full lines 
in Figure 4, which effects a shifting of the vacu 
um from the feed rolls to the guide members 26 
and consequently a retention of the form sheets 
to their respective guide members, and further, 
rotates the feed rolls 25 backward (clockwise in 
Figure 4 and counterclockwise in Figure 7) into 
the position shown in Figure 7. This operation 
takes place as follows: The upward pull on the 
lever 34 by retractile spring 39 causes the lever 
to first pivot on pivot screw. 35 before substantial 
upward movement of the link 36, pulling down on 
link 28 to rock the distributing valve 27 down 
wardly into the position shown in Figure 4. This 
connects the vacuum manifold 40 with the in 
terior of such guide members 26 as have been 
rendered effective by a rear Ward setting of their 
respective cut-off valves. This vacuum connec 
tion may be traced from vacuum manifold 40 
(Figures 4, 5 and 9) through port 43, distributing 
waive 27, port 44, retaining-manifold 4, ports 48 
of the individual cut-off valves, passage-ways 58 
of the cut-off valves, ports 50, and hollow shaft 
6 to the interior of the guide members 26 (Fig 

7 
ure 6). After downward movement of the link 
28 is stopped by the stop pin. 29, the lever 34 con 
tinuing its upWard movement under tension of 
Spring 39 pivots about pivot screw 33 to move the 
link 36 into the uppermost position as shown 
in Solid lines in Figure 4 to rotate the feed rolls 
backwards in a manner as previously described. 
The operator noW depresses the main operating 

lever 34 which first pivoting about pivot screw 
35 swings the distributing valve 27 to the top po 
Sition shown in dot-and-dash lines in Figure 4, 
to shift the vacuum connection from the guide 
members 26 to the feed rolls 25, and then pivoting 
about pivot Screw 33, pulls down link 36 to move 
the feed rolls in a clockwise direction (Figure 6) 
to advance the form sheets 59 upwardly past their 
respective Window openings toward the rear of 
the machine. The extent of movement of the 
sheets is controlled by the operator by limiting 
the length of the downward stroke of the operat 
ing lever 34 to that necessary to move the form 
sheets an amount sufficient to expose their like 
linear SpaceS. simultaneously at their respective 
Window openings 34 (Figure 1). 
The operator now releases the lever 34 which 

returns to its uppermost position as shown in Fig 
ure 4 under tension of the retractile spring 39. 
The first degree of this movement shifts the vac 
uum connection from the feed rolls 25 to the 
guide members 26, to effect a release of the form 
sheets from the feed rolls and their retention by 
the guide members, further upward movement of 
the lever effecting a backward rotation of the 
feed rolls to the position shown in Figure 6 all 
in a manner as above described in connection 
With the previous release of the operating lever 
from the loading latch 104. 
Thus, any given downward movement of the 

Operating lever 34 results in a corresponding 
movement of all the form sheets upwardly 
through the Space exposed through their respec 
tive Window openings, while any upward release 
of the lever results in a retention of the form 
SheetS by the guide members with a reverse ro 
tation of the feed rolls independently of the 
sheets. 
As the master feed roll 95 and the vacuum 

Connections to it and its guide member 06 are 
controlled in Synchronism with the feed rolls 25 
and guide members 26, through the linkage of 
and 07, and pipe connections if I and 8, the 
master sheet, when used, will be fed along in 
Synchronism with the form sheets. 
As the form sheets are fed step-by-step around 

the feed rolls they pass back into the passage 
Ways formed by the stationary supports 20 to 
126 and the top guiding vane f9, and after re 
lease from the feed rolls slide down by gravity 
along the Supports 20 to 26 to the discharge 
opening 32. 
The complete feeding through of the form 

sheets and master sheet is thus obtained by a 
Series, of Successive forward movements of the 
nature just described. For the sake of flexibility 
in use, the Operating lever is arranged to have 
an extent of movement more than sufficient to 
effect a progression from line to line of the wid 
est, practical, form-sheet spacing, within the 
compass of a single downward stroke. 
While I have herein shown and described a spe 

cific embodiment of the invention for the sake of 
disclosure it is to be understood that the inven 
tion is not limited to such specific embodiment, 
but contemplates all such variants and modifi 
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cations thereof as fall fairly within the scope of 
the appended claims. 
What is claimed is: 
1. In a tabulating machine for simultaneously 

bringing similar portions of each of a plurality 
of data sheets into a position for tabulation of 
data, therefrom, a plurality of data, indicating 
means arranged substantially side by side so that 
the data bearing portions of the sheets advanced 
thereto may be viewed simultaneously for tabu 
lating purposes, sheet feeding means, means for 
moving Said sheet feeding means to and fro for 
repeatedly acting upon each of the sheets for 
InOWing the Sane relatively with respect to said 
data, indicating means, and means rendering said 
sheet feeding means effective for advancing said 
sheets a portion of their length during movement, 
of Said feeding means in One direction and in 
effective to move said sheets, when said feeding 
means is moved in the opposite direction. 

2. In a tabulating machine for simultaneously 
bringing similar portions of each of a plurality 
of data, sheets into a position for tabulation of 
data, therefrom, a plurality of substantially par 
allel data indicating means arranged side by side 
So that the data bearing portions of the sheets 
advanced thereto may be viewed simultaneously 
for tabulating purposes, pneumatic sheet holding 
means, means for moving said sheet holding 
means to and fro for moving each of the sheets 
relatively with respect to said data, indicating 
means, means for effecting a differential air pres 
Sure and operatively connected with said pneu 
matic holding means, and means rendering said 
pneumatic sheet holding means effective for ad 
Wancing said sheets a portion of their length dur 
ing movement of said holding means in one di 
rection and ineffective when moved in an oppo 
Site direction, whereby each of said sheets is 
moved step by step throughout its length to bring 
different data bearing portions of the sheets into 
View with respect to said data, indicating means. 

3. In a tabulating machine for simultaneously 
bringing similar portions of each of a plurality 
of data, sheets into a position for tabulation of 
data, therefron, a plurality of data indicating 
means arranged substantially side by side so that 
the data bearing portions of the sheets advanced 
thereto may be viewed simultaneously for tabu 
lating purposes, pneumatic sheet holding means, 
means for moving said sheet holding means to 
and fro for moving each of the sheets relative 
ly With respect to said data indicating means, 
means for effecting a differential air pressure 
and operatively connected with said pneumatic 
holding means, means rendering said pneumatic 
sheet holding means effective for advancing said 
sheets a portion of their length during move 
ment of Said holding means in One direction and 
ineffective to move said sheets when said hold 
ing means is moved in the Opposite direction, 
and means for controlling the said means for 
rendering said pneumatic sheet holding means 
ineffective and effective in timed relation with 
the movement of said pneumatic sheet holding 
ea.S. 
4. In a tabulating machine for simultaneously 

bringing similar portions of each of a plurality 
of data, sheets into a position for tabulation of 
data, therefrom, sheet feeding means for mov 
ing the sheets to data indicating position, actu 
atting means for moving the sheet feeding means 
in the direction of feed and in a reverse direc 
tion, means for holding stationary and inde 
pendent of the feeding means the sheets being 
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fed, means operated in unison with the said 
actuating means for rendering said sheet feeding 
means ineffective during movement of the sheet 
feeding means in said reverse direction, and 
means operable in unison. With Said actuating 
means for rendering said sheet holding means 
effective only during movement of the sheet 
feeding means in said reverse direction. 

5. In a tabulating machine of the character 
described, a sheet feed roll, movable releasable 
Work holding means fixed with respect to the 
feed roll for holding the sheet on the roll, a 
Second releasable work holding means for hold 
ing the sheet stationary independently of the 
roll, means for Oscillating the feed roll in the 
direction of feed and in the reverse direction, 
and means for actuating and releasing said hold 
ing means operable in unison with said oscillat 
ing means to maintain the movable holding means 
actuated and the second holding means released 
during oscillation of the roll in the direction of 
feed and to maintain said movable holding means 
released and said second holding means actuated 
during Oscillation of the feed roll in said reverse 
direction. 

6. In a tabulating machine for simultaneously 
bringing similar portions of each of a plurality 
of data sheets into position for tabulation of 
data, therefrom, a plurality of feed rolls each for 
feeding one of a plurality of data sheets to be 
tabulated, a plurality of data, sheet supporting 
elements situated one below each feed roll and 
extending downwardly and away therefrom to 
Support a data, sheet fed to and away from the 
feed roll below which it is situated, and means 
for rotating said feed rolls simultaneously all 
through the same angle to simultaneously feed 
the data, sheets a given amount. 

7. In a tabulating machine for simultaneously 
bringing similar portions of each of a plurality 
of data sheets into a position for tabulation of 
data, therefrom, a plurality of open ended data 
sheet passage Ways arranged one above the other 
each With an Open end terminating substantial 
ly in a common plane, a feed roll situated near 
the open end of each passage-way arranged to 
feed a sheet across its surface out of and back 
through the passage-Way. 

8. In a tabulating machine for simultaneously 
bringing similar portions of a plurality of data 
sheets into a position for tabulation of data. 
therefrom, the combination of a plurality of sheet 
feeding units each comprising a stationary sheet 
support, a sheet feed roll situated near the front 
end of the support for feeding a data, sheet from 
off the Support around the front of the feed roll 
and back onto the Support, and means for simul 
taneously rotating the feed rolls of a plurality 
of units through Substantially the same periph 
eral distance. 

9. A tabulating machine for simultaneously 
bringing Similar portions of each of a plurality 
of data, sheets into position for tabulation of data 
therefrom, comprising a plurality of feed rolls for 
feeding the data sheets, said rolls being provided 
at their Surfaces with suction openings extend 
ing around the surface through an arc less than 
the arc covered by the sheet, means for rotating 
the feed rolls, and means for limiting rotation of 
the feed rolls to an angle less than that of the 
arc covered by the sheet. 

10. A tabulating machine as claimed in claim 
9 in which the oscillation of the feed rolls is lim 
ited to an angle less than that of the arc covered 
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by the sheet minus the arc of extension of the 
Suction openings, 

11. A tabulating machine as claimed in claim 9 
in which a control valve is provided for control 
ling the connection of a source of vacuum. With 
said suction openings, together With means for 
opening and closing said valve in timed relation 
with the rotating means. 

12. A tabulating machine as claimed in claim 9 
in Which a control valve is provided for control 
ling the connection of a Source of vacuum. With 
said suction openings together with means for 
maintaining the valve open during substantially 
the entire limited rotary movement of the roll 
in One direction, and closed during Substantially 
the entire limited rotary movement in the reverse 
direction. 

13. A tabulating machine as claimed in claim 9 
in which a control valve is provided for control 
ling the connection of a source of vacuum with 
said Suction openings together with means Oper 
able in timed relation. With the rotating means 
to open the Valve in advance of rotation of the 
roll in the direction of feed and to close the valve 
after cessation of said rotation. 

14. A tabulating machine as claimed in claim 
9 in which a control valve is provided for control 
ling the connection of a source of vacuum. With 
said suction openings, together with means op 
erable in timed relation. With the rotating means 
to maintain the Valve open for a period of time 
including the entire time of rotary movement of 
the feed rolls in the direction of feed and to 
maintain the valve closed during a period includ 
ing the entire time of rotary movement in a re 
verse direction to the feed. 

15. A tabulating machine of the class de 
scribed, comprising a plurality of data, sheet feed 
rolls, suction operated, feeding Work-holders car 
ried by the feed roll for holding a data, sheet to 
the roll, suction operated, retaining work-hold 
ers each associated with one of said feed rolls for 
holding the data sheet independently of that roll, 
a distributing valve arranged to distribute con 
nection from a source of vacuum alternately, to 
said feeding work-holders and to said retaining 
work-holders, means for simultaneously oscillat 
ing all of said feed rolls, and means operatively 
connecting said oscillating means and said dis 
tributing valve for operating said valve to main 
tain connection of a source of vacuum. With the 
feeding work-holders during oscillation of the 
rolls in the direction of feed and to maintain con 
nection of a source of vacuum with said retaining 
work-holders during Oscillation of the rolls in a 
reverse direction to the feed. 

16. A tabulating machine as claimed in claim 
15 in which the distributing valve and oscillating 
means are operated by a common mechanical op 
erating means reacting against the oscillating 
means in operating the valve and against the 
valve in operating the oscillating means, and 
the oscillating means offers a higher mechanical 
load or resistance than the valve whereby the 
valve is operated to the limit of its movement 
before operation of the oscillating means. 

17. A tabulating machine for simultaneously 
bringing similar portions of a plurality of data 
sheets into position for tabulation of data, there 
from, comprising a plurality of sheet feeding 
rolls, common actuating means for simultaneous 
ly actuating all of said rolls, sheet holding means 
for each roll carried by its respective roll for 
holding a data, sheet on the roll fixed in relation 
to the holder and roll, common control means 

9 
for all of said holders, and individual control 
means One for each holder. 

18. A tabulating machine as claimed in claim 
17 in which the individual control means are sit 
uated each near One end of its respective feed roll 
and in reach of a finger of an operator's hand in 
the act of applying a sheet to the feed roll. 

19. A tabulating machine as claimed in claim 
17 in which the sheet holding means are vacuum 
operated, the Connon actuating means is a man 
ifold between a source of vacuum and the several 
holding means With a valve controlling the con 
Inection of the Source of Vacuum with the mani 
fold, and the individual control means are sepa 
rate Waives one for each holder controlling the 
connection of its related holder with the mani 
fold. 

20. A tabulating machine for simultaneously 
bringing similar portions of a plurality of data, 
sheets into position for tabulation of data, there 
from, comprising a plurality of sheet feed rolls, 
a vacuum holding means carried by each feed 
roll for holding a sheet on that roll, a second 
vacuum holding means aSSOciated With each feed 
roll for holding the sheet stationary independ 
ently of that roll, Common connecting means for 
connecting a Source of Vacuum alternately with 
all of said roll-carried holding means or all of 
said second holding means, and individual con 
necting means for individually controlling the 
connection of Said common connecting means 
to the holding means associated with one of each 
of Said feed rolls. 

21. A tabulating machine for bringing similar 
portions of each of a plurality of data, sheets 
Simultaneously into position for tabulation of 
data, therefrom comprising in combination a plu 
rality of feed rolls each arranged to support a 
data, sheet bent thereover and of a diameter 
sufficient to so support and present to view a 
complete one of the portions to be tabulated, 
and a master-sheet feed roll arranged to support 
a master data sheet bent thereover and of rela 
tively larger diameter sufficient to support a 
relatively large portion of the master sheet at 
a relatively slight curvature convenient for writ 
ing thereon. 

22. A tabulating machine for bringing similar 
portions of each of a plurality of data, sheets 
simultaneously into position for tabulation of 
data, therefrom, comprising in combination, a 
plurality of data-sheet feed rolls each arranged 
to carry a data, sheet looped therearound, means 
for oscillating said feed rolls simultaneously, a 
suction operated feeding Work-holder carried by 
each feed roll for holding a data, sheet fixed in 
relation to the roll, a source of vacuum and a 
distributing Valve Operable in unison. With the 
said oscillating means to maintain connection 
between said source of Vacuum and the holder 
during oscillation of the feed roll in the direc 
tion of feed and to maintain the holder discon 
nected from the source of vacuum during oscilla 
tion in the reverse direction. 

23. A tabulating machine for bringing similar 
portions of each of a plurality of data, sheets 
simultaneously into position for tabulation of 
data, therefrom, comprising in combination a plu 
rality of data-sheet feed rolls each arranged to 
carry a data, sheet looped therearound, means 
for oscillating Said feed rolls simultaneously, a 
Suction operated feeding Work-holder carried by 
each feed roll for holding a data, sheet fixed in 
relation to the roll, a vacuum manifold con 
nected to said suction operated work holders, 
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a source of vacuum, a distributing valve oper 
able in unison with... the oscillating means to 
maintain connection between the manifold. and 
the source of vacuum during oscillation of the 
feed rolls in the direction of feed and to main 
tain the manifold disconnected from the Source 
of vacuum during Oscillation of the feed rolls in 
a reverse direction, and an individual cut-off 
valve element connecting the manifold- individu 
ally. With each Work-holder. 

24. A tabulating machine for bringing similar 
portions of each of a plurality of data, sheets 
simultaneously into position for tabulation of 
data... therefrom, comprising in combination, a 
plurality. of data-sheet feed rolls, each arranged 
to. carry a data, sheet looped therearound, means 
for Oscillating said feed rolls simultaneously, a 

20 

30 

suction operated feeding Work-holder carried by 
each feed roll: for holding a data. Sheet fixed in 
relation to the roll, a suction operated retaining 
Work-holdier for holding the data, sheet station 
ary, a feed vacuum manifold connected to said 
Suction operated feed Work-holders, a retaining 
Vacuum manifold connected to said. retaining 
Work-holders, a source of Vacuum, and a dis 
tributing valve operable in unison With the oscil 
lating means, to maintain, the source of Vacuum 
connected with, the feed vacuum-manifold and 
disconnected from the retaining. Vacuum mani 
fold during: oscillation of the feed rolls in the 
direction of feed and to maintain the Source of 
vacuum disconnected from the feed Vacuum 
manifold and connected With the retaining. Vac 
uum-manifold, during Oscillation of the feed rolls 

; in the reverse, direction, 
25. In a tabulating machine for bringing simi 

lar portions of a plurality of data sheets simul 
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taneously into position for tabulation of data, 
therefronn, a sheet feeding device coinprising. a 
feed roll provided. With; a. Suction opening in the 
surface... thereof of an arcual extent substan 
tially less; than the arc of contact of the sheet 
with a roll for holding a sheet on the roll, means 
for rotating said roll to feed the sheet, Vacuum 
control means for connecting. and disconnecting 
a source of vacuum to and from the Said, suc 
tion opening in the roll, and means. Connecting. 
said rotating means and said vacuum control 
means for maintaining connection of the source 
of vacuum with the suction opening only through 
a given predetermined angle of rotation of said 
roller: 

26. A tabulating machine of the class, described 
comprising: in combination a plurality of data 
sheet feed rolls arranged. One: above the other 
each for carrying a data, sheet. looped there 
around, a guide member for each roll having a 
guiding face portion conforming to the roll and 
urged thereagainst under light tension. for guid 
ing the sheet into contact with the surface of the 
roll, a Suction-operated feeding Work-holder car 
ried by each roll for holding the sheet on the roll 
in fixed relation, thereof, a. suction-operated re 
taining Work-holder for each roll situated in the 
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said conforming face portion of the guide mem 
ber for holding the sheet stationary independent 
ly, of the roll, means for oscillating: all of the feed 
rolls, simultaneously through the same periph 
eral distance, and a distributing valve operable 
in timed relation. With said Oscillating means for 
alternately connecting a source: of vacuum. With 
said feeding work-holders. at one time and said 
retaining work-holders at. another time. 

27. A tabulating machine as-claimed in claim 
26 in which the guide members are movable to 
move their conforming face portions away from 
their respective feeds rolls to permit. the place 
ment of a data, sheet on a roll. 

28. A tabulating machine as claimed in claim 
25. in which the guide members are movable to 
move their conforming face portions and retain 
ing work-holders away from their respective.feed 
rolls to permit the placement of a sheet on a 
roll, and a work gauge for each roll for determin 
ing the initial positioning of a sheet on the roll 
and arranged to be moved into and out of close 
proximity to the roll Surface, and means con 
necting said, guide-members, and Work gauges for 
moving the gauges into close proximity to the 
rolls upon movement of the guide-members away 
from the rolls to permit placement and gauging 
of the sheets on the rolls, and away from the 
rolls: upon movement of the guide members to 
Ward the rolls. 

29. A tabulating machine as claimed in claim 
26 in which the guide members are movable to 
move their conforming-face portions away from 
their respective feed rolls to permit the place 
ment of a data sheet on a roll; a common driving 
means for moving Said guide members, and re 
silient individual motion transmitting means 
connecting Said driving means with said guide 
members to limit the pressure exerted by the 
guide members against their respective feed rolls. 

30. A tabulating machine of the class de 
scribed comprising in combination a data-sheet 
feed roll, a guide member having a guiding face 
portion conforming to the roll, pivotal support 
for the guide member for moving the conforming 
surface portion of the latter to and away from 
the feed roll, and floating pivotal connection be 
tween the said conforming face" portion and the 
pivotal Support to establish alignment of the con 
forming surfaces of the roll and guide member 
by contact of the surfaces-themselves, 

31. In a tabulating machine of the class de 
Scribed, a sheet feeding member in contact with 
a. Sheet to be fed in a given direction, means for 
effecting a to-and-fro movement of the feeding 
member, a suction Opening in said feeding mem 
ber, and an air Seal gasket for said suction open 
ing arranged to contact With the sheet upon 
pressure of the sheet against the suction opening 
under Suction and countersunk slightly. Within 
the Surface of the feeding member to avoid con 
tact with the sheet during the absence of an ap 
plication of suction to the suction opening. 
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