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UNITED STATES 
Patented January 17, 1905. 

PATENT OFFICE. 

JAMES D R A PER BISHOP OF NEW ARK, N E W J E R SEY. 

MACHINE FOR COUNTING SHEETS NOTES. &c. 

s?ECIFICATION forming part of Letters Patent No. 780,262, dated January 17, 1905. 
Application filed February 15, 1904, Serial No, 193,584, 

To a 77, whon, it nagy concern: 
Be it known that I, JAMES DRAPERBISHOP, 

a subject of the King of Great Britain, resid 
ing at Newark, in the county of Essex, State 
of New Jersey, have invented certain new and 
useful Improvements in Machines for Count 
ing Sheets, Notes, &c., of which the following 
is a full, clear, and exact description. 
My invention relates to machines for count 

ing sheets of paper or similar material, bank 
notes, stock-certificates, and similar matter of 
all kinds. 

It has for its object to provide a means for 
mechanically counting such sheets with speed 
and accuracy; and it consists in a combination 
of elements and devices hereinafter described, 
and particularly pointed out in the claims. 
The following is a description of a machine 

embodying my invention, reference being had 
to the accompanying drawings, in which 

Figure is a side elevation of the machine. 
Fig. 2 is a plan view. Fig. 2" is a plan view 
of the right-hand end with certain parts re 
moved. Fig. 3 is a left-hand end elevation. 
Fig. 4 is a longitudinal section with the parts 
shown in their normal positions when the pis 
ton is at the end of its right-hand or com 
pressing stroke. Fig. 5 is a partial cross-sec 
tion on the line XX, Fig. 4. Fig. 6 is a par 
tial cross-section On the line YY, Fig. 4; and 
Fig. 7 is a view of a detail. 
Referring more particularly to the draw 

ings, 1 represents sheets to be counted, which 
in the present instance may be supposed to 
be bank-notes. These sheets are clamped to 
a table 2 by clamping-plate 3, with which en 
gages the clamping-screw 4, passing through 
a screw-threaded orifice in the cross-bar 5, 
which is connected to the table by ears 6. This 
cross-bar 5 has a forwardly-projecting exten 
sion terminating in a backwardly-inclined sup 
port 7, to the sides of which are connected in 
clined guides 8. 
Upon the rear end of the table 2 is an ad 

justable guide or stop 9, clamped in position 
by the nut 10. 
The table 2 is pivoted at 11 to the base or 

frame 12 and has a downwardly-projecting 
lug 13, with which a spring 14 engages. This 
spring 14 tends to elevate the right-hand end 

of the table 2 for the purpose hereinafter de 
scribed. The tension of the spring 14 can be 
adjusted by the screw 15 engaging with the 
base 12. 
Supported on one side by a solid bracket 16, 

Screwed to the base, and at the other side by a 
tubular bracket 17, surrounding its hollow 
trunnion, is a pneumatic or suction lifting de 
vice or lifter 18, whose mouth is surrounded 
by a gasket 19, preferably of rubber, and bears 
upon the sheets 1. Within the gasket 19 and at 
the mouth of the lifting device is a screen 20, 
which acts to prevent the sheets from being 
Sucked up so far as to be injured. This lifting 
device is provided with a by-pass 21 for admit 
ting more or less air, so as to regulate the force 
of the suction. The lifting device, through its 
hollow trunnion and tubular bracket 17, is con 
nected at 22 and 22" with the cylinder 23 with 
in the base. Inside this cylinder is a piston 
24, operated through the rod 25 from an ec 
centric 26, mounted on the shaft 27, to which 
is in turn connected the driving or crank 
wheel 28. The cylinder 23 is also provided 
with a port 29, opening to the atmosphere and 
So placed with reference to the opening 22" in 
the cylinder that both of them are covered by 
the piston 24, except, when it is near the end 
of its backward movement-that is, the move 
ment toward the left when viewed as in Fig. 
4—the port 22" being slightly in advance of 
the port 29. This breaks the vacuum in the 
lifter and also enables the piston on its return 
Or compressing stroke--that is, the movement 
toward the right when the machine is viewed 
as in Fig. 4-to send a puff of air through the 
passage 22", which aids in disengaging the 
sheet from the lifter and forcing it upward. 

30 is a valve in the passage leading to the 
Opening 22, closing that passage when the pis 
ton moves forward, and 30" is a check - valve 
permitting the air which is compressed ahead 
of the piston 24 to escape into the chamber 
30". 31 is a valve which may be opened by 
the handle 31", so as to permit this compressed 
air to escape directly to the atmosphere. When 
the valve 31 is closed, the air is forced through 
the passage 32 to the chamber 33, where it can 
be guided by the valve 34 when adjusted by 
the handle 34", so as to escape through a hori 
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Zontal slit 35 and pass beneath any sheet which 
may have been raised by the lifting device 18, 
as hereinafter described, or be made to pass 
through the vertical slit 36, so as to blow 
against the ends of the sheets, and thereby 
loosen and separate them, making it more easy 
for the suction device to lift them one at a 
time in its Oscillating movement, or the air 
can be permitted to pass through both slits, if 
desired. The slits are so narrow that the air 
escapes slowly, so that the discharge con 
tinues during the backward movement of the 
piston 24. The oscillating movement of the 
lifter is brought about by a crank-arm 37, con 
nected to an extension on the lifter 18, which 
is in turn joined by a connecting-rod 38 to an 
arm 39, which is rigidly connected to arms 40 
and 41 and with them journaled at 42 to a 
stud upon the base 12. The arm 40 is driven 
through an eccentric-rod 43 by the eccentric 
44, which is mounted upon the shaft 27, so 
that its maximum throw comes a trifle later 
than that of the eccentric 26. The arm 41 
carries a pusher or sweep 45, which is yield 
ingly connected thereto through its project 
ing end and spring 45". It likewise carries 
brushes 46. The eccentric-rod 43 thus serves 
to give the lifting device 18 a reciprocating 
motion and to cause the sweep 45 to carry up 
ward the sheet which has been lifted by the 
lifter. The brushes 46 strike against the 
ends of the sheets 1 and assist in loosening or 
separating them. As the sweep 45 lifts the 
sheet it bears against the inclined guides 8 and 
carries the sheet along until it comes beneath 
the fingers 47. These fingers are on the shaft 
47", journaled at 48 in upwardly-projecting 
arms 49, attached to the frame 12. To the 
end of the shaft 47" is connected a crank 50, 
to which is pivoted a rod 51, the lower end of 
which slides through a guide 52 and is pro 
vided with an adjusting-screw 53 and lock-nut 
54. Between the projection 52 and an adjust 
able nut 55 and lock-nut 55", carried by the 
rod 51, is a compression - spring 56, which 
tends to throw the rod 51 upward and depress 
the ends of the fingers 47, so as to hold the 
notes. As the Suction device 18 is lifted and 
the sweep 45 rises the projection 39", carried 
by the arm 39, engages with the adjusting 
nut 53 and moves the rod 51 downward, there 
by lifting the fingers 47, so that the notes can 
pass beneath them. When no notes have been 
counted, the fingers 47 rest against the in 
clined portion 7. As shown, they are in po 
sition to hold a lot of counted notes, as indi 
cated in dotted lines at 1". 

In order to count the movements of the pis 
tion 24 whenever a sheet is lifted by the suc 
tion device 18 and at the same time provide 
against making a record of the piston-stroke 
whenever the lifter fails to lift a sheet, I pro 
vide a pneumatic counter consisting of a cyl 
inder 57, which is connected to the cylinder 
23 by the port 58, SO as to be uncovered near 
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the end of the backward stroke of the piston. 
In this small cylinder 57 I provide a piston 
59, to which is pivoted a pawl 60, which acts 
upon a ratchet-wheel 61, operating the counter 
62. The ratchet - wheel is restrained from 
backward movement by the detent 63. In 
normal Operation as soon as port 58 is uncov 
ered by the piston 24 a vacuum is produced 
in the cylinder 57, drawing back the piston 
59 and detent 60 and revolving the ratchet 
wheel 61, while on the return stroke of the 
pistOn 24 the air which has entered the port 
29 is compressed, and thereby the piston 59 
in the cylinder 57 is forced back to its origi 
nal position ready to act for the next count. 
In case, however, the suction device 18 does 
not lift a sheet no vacuum is produced by the 
pistOn 24 on its backward stroke, and the pis 
tOn 59 and the pawl 60 will of course not be 
actuated, and consequently the ratchet-wheel 
and counter will not be operated. It will be 
Seen that the Spring 14 will cause the table to 
follow up as the sheets are removed, so as to 
kcep the sheets always in engagement with 
the mouth of the suction device 18. In order 
to provide against the production of a vacuum 
When all the sheets have been exhausted and 
the table 2 itself closes the mouth of the suc 
tion device 18, I provide an opening 64 in the 
table directly beneath the mouth of the suc 
tion device, so as to break the suction in that 
contingency. 

In the manipulation and operation of the 
machine the back-stop 9, which is held by the 
Screw 10, is removed and the sheets 1 are slid 
under the clamp 3 and are moved forward 
until they abut against the vertical slot 36. 
The stop 9 is then secured in position and the 
clamp 3 screwed down. The machine is now 
ready for working by turning the crank or 
hand wheel 28, which creates the following 
movements: The piston 24 is first rapidly 
drawn back by the action of the eccentric 26. 
This produces a vacuum in front of the piston 
24, which, acting through the port 22, pro 
duces a Suction at the mouth of the suction 
device 18, causing the uppermost sheet to ad 
here. The suction device is then tilted, as 
shown in dotted lines, Fig. 1, by the action 
Of the eccentric 44 through the rods 43 and 
38 and the crank-arm 37, lifting the end of 
the uppermost sheet. As soon as this sheet 
is lifted the sweep 45 passes beneath it, as 
shown in dotted lines, Fig. 1, and forces it up 
against the upturned portion 7, the sweep 
itself being guided in its action by the sta 
tionary guides 8. As the Sweep approaches 
the uppermost limit of its throw the fingers 
47 are lifted by reason of the contact of the 
arm 39" with the nut 53. The lifting of the 
sheet is assisted by the blast of air coming 
through the slit 35 from the chamber 33, and, 
as before referred to, when the sweep 45 is at 
its uppermost position the brushes 46 engage 
with the ends of the sheets, so as to slightly 
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separate them in preparation for the lifting 
of the next sheet. Whenever a sheet is lifted, 
a vacuum is created in the cylinder 57, which 
operates the pneumatic counting device, as 
above described. The vacuum is destroyed 
as the lifter nears the end of its upward throw. 
Upon the downward or return stroke of the 
suction device the rubber lips tend to smooth 
out the top note, and so prepare its surface for 
the action of the vacuum, and on the upward 
or starting stroke the friction of the rubber 
lips tends to start the sheet forward, and 
thereby mechanically assist the action of the 
vacuum. The lifter therefore acts by fric 
tion as well as by vacuum. As a matter of 
factif the sheets were always of uniform thick 
ness and stiffness the friction of the lifter 
might be so nicely adjusted as to lift the sheets 
without the aid of the vacuum; but as the ma 
chine ought to be able to act upon sheets of 
all thicknesses and stiffnesses the use of the 
vacuum is advisable. The machine shown in 
the drawings is intended to be operated by 
the production of a vacuum; but other means 
for the lifting of the sheets may be employed. 
In case no vacuum were used, other means 
would have to be provided for operating the 
Counter. 

It is to be noted that in the operation of 
this machine any sheets which are so imper 
fect as to be torn across the mouth of the suc 
tion device will be at once detected, since the 
suction device will have its vacuum broken, 
and SO fail to lift the sheet. The sheets can 
then be turned aside, so as to be easily detected 
and removed. 
My invention permits of many modifica 

tions, the broad idea being to provide a me 
chanical counting device for automatically ac 
complishing the ends referred to. As above 
described, it also contemplates the use of a 
vacuum for elevating the sheets, so as to count 
sheets of various thicknesses and stiffness. It 
may be varied in form and proportions and 
can easily be adapted to counting sheets of dif 
ferent shapes and sizes and to act upon various 
parts of the sheets to be counted—such, for in 
stance, as upon the corners in case the sheets 
are very large. 
Having described my invention, what I 

claim is 
1. In a counting-machine, the combination 

of a lifting device, a retaining device acting 
to retain the lifted sheets after they are dis 
engaged from Said lifter and means for oper 
ating the same, substantially as described. 

2. In a counting-machine, the combination 
of a lifter, a lifting-sweep, a device acting to 
retain the lifted sheets after they have been 
disengaged from said lifter and sweep and 
means for Operating the same, substantially 
as described. 

3. In a counting-machine, the combination 
of a pneumatic lifter, a lifting-sweep, a re 
taining device acting to retain the lifted sheets 

s 

after they are disengaged by said lifter and 
Sweep and means for operating the same, sub 
stantially as described. 

4. In a counting-machine, the combination 
of a pneumatic friction-lifter, a sweep and a 
retaining device, and means for Operating the 
same, Substantially as described. 

5. In a counting-machine, the combination 
of a lifter, a lifting-sweep, a support for the 
lifted sheets, a retaining device for retaining 
the sheets against said support when released 
by Said Sweep and lifter, substantially as de 
scribed. 

6. In a counting-machine, the combination 
of a moving table for the sheets to be counted, 
a lifter acting upon said sheets, a lifting-sweep, 
and a retaining device for holding the sheets 
counted, Substantially as described. 

7. In a pneumatic counting-machine, the 
combination of a moving table, a pneumatic 
lifter engaging the sheets to be counted, said 
table having an orifice to break the vacuum 
when the sheets are exhausted, substantially 
as described. 

8. In a pneumatic counting-machine, the 
combination of a moving table, means for 
clamping the sheets thereon, a pneumatic lifter 
engaging with said sheets, a sweep coöperat 
ing with said lifter and retaining devices for 
holding the sheets counted, substantially as 
described. 

9. In a pneumatic counting-machine, the 
combination of a clamping-table for holding 
the sheets to be counted, a pneumatic lifter, 
an air-pump for creating a vacuum for oper 
atting Said pneumatic lifter and means for as 
sisting and retaining the counted sheets after 
the same are disengaged from the lifter, Sub 
stantially as described. 

10. In a pneumatic counting-machine, the 
combination of a lifting device, a suction-cyl 
inder, a piston working therein, and produc 
ing a vacuum for Said lifting device, a pneu 
matic register consisting of a cylinder open 
ing into said suction-cylinder, a piston therein 
and a detent connected to said piston and an 
integrating mechanism actuated by said de 
tent, Substantially as described. 

11. In a counting device the combination of 
a lifter and a pneumatic blast assisting in rais 
ing the sheets when once lifted and disengaged 
from the lifter and means for producing a blast 
through the lifter when near the end of its up 
Ward throw. Substantially as described. 

12. In a mechanical counting-machine, the 
combination of a lifting device, a sweep pass 
ing beneath the sheets when lifted, guides for 
said sweep and a retaining device to retain the 
sheets after they are disengaged from said 
sweep and lifter, substantially as described. 

13. In a mechanical counting-machine, the 
combination of a lifting device, a sweep pass 
ing beneath a sheet when lifted, a support and 
means for retaining the ends of counted sheets 
against Said support, substantially as described. 
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14. In a counting device, the combination of 
amovable table on which the sheets to be count 
ed are placed, a lifter, and means for holding 
said table against the lifter as the sheets are 
counted, a sweep passing beneath a sheet when 
lifted and means for retaining said sheet when 
disengaged from said lifter and sweep, sub 
stantially as described. 

15. In a counting-machine, the combination 
of a pneumatic lifting device, a cylinder and 
a piston for causing a vacuum therein, and 
connections between the forward end of Said 
cylinder and said lifting device, also ports con 
necting said cylinder with said lifting device 
and with the atmosphere respectively so lo 
cated as to be uncovered at the end of the 
rear stroke of the piston, substantially as de 
scribed. 

16. In a pneumatic counting-machine, the 
combination of a cylinder containing a vacu 
um-producing piston, a second cylinder con 
nected to said first cylinder at a distance cor 
responding to an intermediate throw of said 
piston, a piston in said second cylinder, a reg 
istering-train, and means connected to said 
second piston for actuating said registering 
train, substantially as described. 

17. In a pneumatic counting-machine, the 
combination of a moving table 2, a clamp for 
holding sheets thereon, a reciprocating lifter 
18, a sweep 45 passing beneath a sheet when 
lifted, and retaining devices 47 engaging the 
sheets after disengagement from said lifter 
and sweep, together with means for operat 
ing the same, substantially as described. 

18. In a counting-machine, the combination 
of a table, sheets to be counted thereon, and 
means for producing an air-blast directly 
against the ends of said sheets before the sheets 
are lifted, and means for producing a blast 
through the lifter when near the end of its 
upward throw, substantially as described. 
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19. In a counting-machine, the combination 
of a table, sheets to be lifted resting thereon, 
a lifting device engaging and lifting an end 
of the uppermost of Said sheets, and means 
for producing an air-blast directed beneath the 
sheet lifted and elevating said sheet after it is 
disengaged from Said lifter and means for re 
taining said sheet when so elevated, substan 
tially as described. 

20. In a counting-machine, the combination 
of a pneumatic lifting device having a sweep 
ing movement, a rubbing gasket surrounding 
the mouth of the same, so that frictional as 
well as pneumatic action takes place, substan 
tially as described. 

21. In a counting-machine, the combination 
of a pneumatic lifting device having an up 
ward movement and means for producing a 
blast of air through said lifting device when 
near the end of its upward throw, substantially 
as described. 

22. In a counting-machine, a table, means 
for clamping to the table the sheets to be 
counted, means for lifting one end of the up 
permost sheet, and a reciprocating brush en 
gaging and disengaging the ends of Said sheets 
to assist in separating them, substantially as 
described. 

23. In a counting-machine, the combination 
of a supporting - table, means for clamping 
thereon sheets to be counted, a pneumatic 
lifting device engaging one end of the upper 
most of said sheets, means for actuating said 
lifting device, and means for registering the 
movement of said lifting device only when en 
gaged in lifting a sheet, substantially as de 
scribed. 

JAMES DRAPER BISHOP. 
Witnesses: 

LOUISE. M. ZERGLEIN, 
LOUISE. C. MüLLER. 
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