
2,049,022 

l35 Sheets-Sheet li 

??? 

2 
NVENOR 
A 

BY 

A-1TTORNEY 

C. C. F. REININGER 

SHEET COUNTING AND PACKAGING MACHINE 

July 28, 1936. 

Filed Oct. 7, 1933 

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



July 28, 1936. 2,049,022 C. C. F. REININGER 
SHEET COUNTING AND PACKAGING MACHINE 

15 Sheets-Sheet 2 Filed Oct. 7, 1933 

NVENTor 

TT 

AM A 

BY 

ATORNEY 

  

  

  

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 l3 Sheets-Sheet 3 

t ? e 

NVENTOR (Wrz/zzava (AezZer 
4e attorney 

    

    

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 l3 Sheets-Sheet 4 

Ng 

?? 

s 

? ? 

-le 
m ? 

NVENTOR 

/Z????? 
EY 

6a-C. 

27ATTORNEY 

  

  

  

    

    

  

  

  

  

  

  

  

  

  

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 13 Sheets-Sheet 5. 

NVENTOR 

EY 
azal 

4.- ATTORNEY 

  

  

  

  

  

    

  





July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGENG MACHINE 

Filed Oct. 7, 1933 13. Sheets-Sheet 7 

????? ?? ????? 42 ATTORNEY 

  

  

  

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

2? 

esse aree N --------- 

a , , INVENTGR (Wrzizzaz (AAziz/er 
Y - 

  

  

  

  

  

  

  

    

  

  

  

  

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 13 Sheets-Sheet 9 

ea 

?? 

7 
92 s 

s 
S 
S 
R 

NVENTOR ///////%p 

  

  

  

  

  

    

  

  

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 l3 Sheets-Sheet O 

A 

NVENTOR 
y Azzgzzzz?? 

2Caeta-a-Ca?e6 

???? ATToRNEY 

(?ró?a M 
?? 

  



July 28, 1936. · C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 lis Sheets-Sheet ll 

INVENTor (7/zr/zzzzz C.A.A227.7%zer 
Y ????????? ????? ?? ??????? ??? ATTORNEY 

  



July 28, 1936. C. C. F. REININGER 2,049,022 
SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 l3 Sheets-Sheet l2 

???? ????? 

XS 2 l?dz 2š 

INVENTOR 

(777/7Zazz /AA2727ar 
Y 

AITORNEY ???? 

    

  

  

  

  

  



SHEET COUNTING AND PACKAGING MACHINE 

Filed Oct. 7, 1933 13 Sheets-Sheet 13 

NVENOR 

//ara f'??azz 27 ?? AORNEY 

  

  

  



10 

5 

20 

25 

40 

5 5 

UNITED STATES PATENT OFFICE 
2,049,022 

SHEET COUNTING AND PACKAGNG 
MACHINE 

Christian C. F. Reininger, Hempstead, N. Y., 
assignor of one-half to William Skobliski, Wal 
ley Stream, N. Y. 

Application October 7, 1933, Serial No. 692,609 
2 Claims. 

My invention relates to sheet counting and 
packaging machines and refers more particularly 
to a machine for automatically accurately count 
ing relatively small sheets of paper or the like, 
or more or less similar articles, compressing them 
together and securely binding them into firm 
bundles or packages, each containing any desired 
predetermined uniform number of Such accu 
rately counted sheets or the like. 
The counting and packaging machine of my 

invention as herein disclosed has been partic 
ularly designed and proportioned for thus count 
ing and packaging the currency bills of paper 
money. Such an automatic machine has before 
it a rather extensive unoccupied or open field 
of utility in banks and other institutions where 
relatively large quantities of paper currency or 
bank notes must be counted and tied or otherwise 
bound up in packages. Heretofore as a matter 
Of common and extensive practice this work has 
been done by hand, and so far as I am advised 
the machine of my present invention is the first 
practically operable machine for doing this work 
automatically, rapidly and accurately. 

It is to be distinctly understood, however, that 
the automatic machine of my present invention 
is in no wise limited to the above noted particular 
use. Without any change whatever therein the 
herein disclosed embodiment of my invention 

30 may be in like manner used for similarly count 
ing and packaging any kind of data-bearing, or 
blank slips, or Small sheets having the dimen 
Sions for which the paper-handling parts of this 
particular machine have been built, i. e., of the 
Same size and proportions as the bank notes or 
bills of paper currency. 

For similarly counting and packaging other 
relatively small sheets or the like of different 
size and proportions, only slight changes and re 
arrangements will be required in the sheet 
handling parts of the machine. For example, 
the machine can thus be readily adapted for 
counting and packaging envelopes, or postal 
cards. For similarly handling larger sheets, for 
example, letter size, which it is desired to count 
accurately and Securely bind into packages, it is 
only necessary to build the machine, or parts 
thereof, on a correspondingly larger Scale, aS 
will be readily understood. 
Other more particular objects, advantages and 

valuable attributes of the sheet counting and 
packaging machine of my invention will herein 
after appear. 
My invention includes various features of con 

struction and combinations of parts, as will ap 

(C1. 93-93) 
pear from the following description. I shall now 
describe the automatic sheet counting and pack 
aging machine embodying my invention illus 
trated in the accompanying drawings and shall 
thereafter point out my invention in claims. In 
these drawings similar parts are designated by 
Similar reference numerals. 

Figure 1 is a plan View of a sheet counting and 
packaging machine embodying my invention, as 
it appears in an automatically operating condi 
tion near to the beginning of Such an automatic 
cycle of operation. 

Figure 2 is a front side elevation of the ma 
chine as viewed from the rear in Figure , but 
with the machine in an idle condition, previous 
ly to the starting of its first operation. 

Figure 3 is a rear side elevation of the ma-. 
chine in operation as viewed from the front in 
Figure 1, with the idle position of parts of the 
machine shown in broken lines. 

Figure 4 is a front end elevation of the ma 
chine in the idle condition of Figure 2 and as 
viewed from the right in Figures 1 and 3 and 
from the left in Figure 2, this being the feed 
or intake end of the machine. 

Figure 5 is a rear end elevation of the ma 
chine as Wiewed from the left in Figures 1 and 3 
and from the right in Figure 2, this being the dis 
charge or delivery end of the machine, with the 
parts of the machine at this end not yet in op 
eration. 

Figure 6 is a central longitudinal vertical sec 
tion of the machine taken on the line 6-6 of 
Figure 1. 

Figure 7 is a perspective View of a packaged 
bundle of Small sheets, such as paper currency, 
which have been automatically counted and 
packaged by the machine of my invention. 

Figure 8 is an enlarged partial front elevation 
of a Suction-operated counting disc as viewed 
in Figure 2 which automatically controls the 
operation of the entire machine, the starting po 
sition of this disc being shown in Figures 2 and 8. 

Figure 9 is a similar view showing the position 
of this counting and controlling disc after it has 
been operated through ninety degrees constitut 
ing a quarter turn of step-by-step rotative count 
ing movement of this disc. 

Figure 10 is an enlarged partial transversever 
tical section taken on the lines O-O of Fig 
ures 1, 6, and 11, but with the adjacent end of a 
pawl lever at a different operated position than 
appears in Figure 1, this pawl lever co-operating 
with the counting disc and being a factor in the 
control of an air vacuum valve, and also further 
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erated by the counting disc. 
Figure 11 is a similarly enlarged partial longi 

tudinal vertical section taken on the lines fl-f 
of Figures 1 and 10, with the counting disc and 
the circuit-Controlling disc at their idle or sta 
tionary position, as in Figure 10. 

Figure 12 is a further enlarged partial hori 
Zontal section taken on the line 2-f 2 of Fig 
ure 11, showing further features of construc 
tion of an automatically controlled circuit-con 
trolling Switch which similarly appears in plan 
view in Figure 1. 

Figure 12d. is a partial horizontal Section taken 
on the line 2a-2a of Figure 10 showing the 
adjacent end of the above noted pawl lever for 
the air vacuum valve at a different operated po 
sition which is the position of this pawl lever 
shown in Figure 1. 

Figure 13 is an enlarged transverse vertical 
section taken on the irregular line 3-3 of 
Figure 6, showing features of construction of a 
suction-controlled sheet-pulling and piling de 
vice which appears in each of Figures 1 to 6 
inclusive. 

Figure 14 is a vertical section longitudinally of 
the machine taken on the line 4-4 of Figure 13. 

Figure 15 is a similar Section taken on the line 
5-5 of Figure 13. 
Figure 16 is a segregated elevation, indicated 

by the lines 6-f6 in Figures 1 and 4, of a valve 
operating cam movement for the air vacuum 
valve and which similarly appears in full line 
elevation at the right hand end of Figure 3, this 
cam movement being shown as in Operation in 
Figures 1, 3, and 16. 

Figure 17 is a similar WieW showing the nor 
mally idle or stationary position of this cam 
movement, which is in part indicated by broken 
lines in Figure 3. 

Figure 18 is a partial longitudinal vertical Sec 
tion taken on the line 8-8 of Figure 4 show 
ing a can movement for Operating insertable and 
withdrawable horizontal sheet-supporting pins, 
with this cam movement in operation as in part 
similarly appears in Figure 3 at the top and 
right but mostly there concealed by the cam 
movement illustrated in Figure 16. 

Figure 19 is a similar view showing the nor 
mally idle position of rest of this cam movement 
in which the sheet-Supporting pins have been 
Withdrawn and as in part appears in elevation 
from the other or front Side of the machine at 
the top and left in Figure 2. 

Figure 20 is a much enlarged partial transverse 
vertical section taken on the line 20-20 of Fig 
ures 1 and 2, showing an automatically oper 
ated circuit-controlling SWitch which similarly 
appears in elevation in Figure 4. 

Figure 21 is a partial longitudinal vertical sec 
tion taken on the line 2-2 of Figure 4 show 
ing a slide-operating pille-moving and package 
delivering cam movement, together with its ad 
juncts, at its normally retracted non-operating 
position, Which also similarly appears in Figures 
3 and 6 as Well as in Figure 2 at the left. 

Figure 22 is a similar view of this cam move 
ment showing a Subsequent position in the course 
of its Operating In OWeinentS. 

Figure 23 is a similar partial view showing an 
intermediate position during the operation be 
tWeen the positions shown in Figure 21 and in 
Figure 22 respectively. 
Figure 24 is a view similar to Figure 23 but 

showing positions of parts during the continued 

??? ?? -- ????? ?? ???? ??? ** 

tion shown in Figure 22. 
Figure 25 is a much enlarged partial trans 

verse vertical section taken on the line 25-25 
of Figure 24 and showing the same operating po 
Sition of the Several parts, and shows features of 
Construction relating to one of the package-de 
livering vertical ejector pins. 

Figure 26 is a partial transverse horizontal 
Section of the machine taken on the line 26-26 
Of Figure 3 showing principally One of the trans 
Verse cam-carrying Operating shafts together 
With its immediate adjunctS. 

Figure 27 is a longitudinal vertical Section 
taken on the line 27-27 of Figure 26 and shows 
the normally idle or stationary position of a 
clutch-operating cam movement, for feeding a 
packaging Strip, this cam movement also in part 
appearing in opposite elevation from its other 
Side in Figure 2. 

Figure 28 is a view similar to Figure 27 show 
ing the clutch-engaging operating position of 
this cam movement. 

Figure 29 is a longitudinal vertical section 
taken on the line 29-29 of Figure 26 showing 
the normally, idle or stationary position of a cam 
movement for Operating a movable shearing jaw 
to Sever the packaging strip, this cam movement 
also in part appearing in plan view in Figure 1. 
and in elevation in Figure 5. 

Figure 30 is a view similar to Figure 29 show 
ing this cam movement in operation. ? ? ? 

Figure 3i is a longitudinal vertical section 
taken on the line 3-3 f of Figure 26 showing 
the normally idle or stationary position of a cam 
movement to operate an air-pressure valve, for 
applying adhesive to an end portion of the 
Severed packaging strip, this cam and valve 
movement Similarly appearing in elevation from 
its other or outer side in Figure 2. 

Figure 32 is a view similar to Figure 31 showing 
this cam as having operated such air valve in 
the course of operation of the can. 

Figure 33 is a longitudinal vertical section taken 
On the line 33-33 of Figure 26 showing the nor 
mally idle or stationary position of a cam move 
ment for operating a plunger carrying a pres 
Sure plate and provided with a pair of folding 
jaWS for bending the packaging strip, this cam 
movement also similarly appearing in part in 
Figure 6 and in Figure 3, as well as in opposite 
elevation from its other side in Figure 2 and in 
plan view in Figure 1. 

Figure 34 is a view similar to Figure 33 show 
ing the operation of this cam movement. 

Figure 35 is a longitudinal vertical section taken 
On the line 35-35 of Figure 26 showing the nor 
mally idle or Stationary position of a double cam 
movement for folding together the ends of the 
packaging strip, this cam movement similarly 
in part appearing in elevation in Figure 6. 

Figure 36 is a view similar to Figure 35 show 
ing the right hand or front end element of this 
cam movement in an operating position. 

Figure 37 is a Section similar to Figure 35 taken 
on the line 37-3 of Figure 26 and showing the 
normally idle or stationary position of the other 
element of this cam movement, similarly to what 
appears in Figure 6. 

Figure 38 is a view similar to Figure 37 show 
ing the latter cam element of this cam movement 
in an operating position. 

In order to enable a quicker grasp and clearer 
comprehension of my invention and of the con 
struction shown in the accompanying drawings 

5 

O 

20 

30 

3 5 

40 

60 

5 

  



0. 

20 

25 

30 

35 

40 

45 

5 5 

60 

2,049,022 
för carrying it out, it is well to note briefly at 
this point the general characteristics and prin 
ciples of operation before proceeding with a de 
Scription in detail of the several parts and fea 
tures which are combined to form the complete 
co-organization which constitutes the sheet 
counting and packaging machine of my invention 
as a whole. 
Sheets in a hopper have compacting pressure 

applied thereto. These frictionally held sheets 
are drawn edgewise one by one from the hopper 
by means of a moving Suction device. A sheet 
carried by the Suction device causes the Suction 
to operate a counting disc, so that thereby the 
latter Will not be operated unless a sheet is car 
ried by the suction device. When the desired 
predetermined number of Sheets have been 
Stacked in a pile by the suction device the count 
ing disc causes a valve to close which shuts off 
the vacuum from the suction device and at the 
same time initiates the operation of a composite 
device for removing and subsequently packaging 
the counted sheets. Immediately a temporary 
false bottom, which may comprise horizontal 
sheet-supporting pins or rods, is inserted in spaced 
relation above the stack of counted Sheets, foll 
lowed by the opening of the previously closed 
vacuum valve, thereby again starting the inter 
rupted sheet pulling and counting operations, 
these sheets being now deposited upon the in 
serted horizontal pins or the like. 
A slide now moves away the pile or stack of 

counted sheets, after which this slide returns to 
its original position and stops there. When this 
slide has thus returned the sheet-Supporting pins 
are withdrawn. While this slide is returning the 
removed stack of sheets is bound into a firm 
bundle or package. A strip of paper or the like 
is passed over this stack, severed from a roll 
thereof, the stack compressed, the severed Strip 
folded around the compressed Stack and the over 
lapping ends of this strip are glued together. 
When the above noted slide again moves for re 
moving the next succeeding stack of counted 
sheets, an ejector device will deliver this bound 
package out of the machine at the rear end 
thereof, by means of upwardly projecting auto 
matically controlled ejector pins carried by the 
slide in advance of the unbound stack of sheets 
which is at the same time being moved to the 
binding or packaging position by this slide. 
The automatic sheet counting and packaging 

machine illustrated in the accompanying draw 
ings as an embodiment of my invention Will now 
be particularly described. 

Preparatory to starting the operation of the 
machine, a collection of sheets f, ? are placed on 
edge in collated relation upon the bottom 2 of 
a feed hopper, between its sides 3 and 4, and 
against its rear end wall 5, as shown in Figures 
1 and 6, this hopper also having a front end Wall 
6. These collated sheets , are pressed together 
into compact relation and against the rear Wall 
5 by means of a slidable follower shown as com 
prising a metal shell 7 which is provided with a 
solid core 8 which may be of wood. This follower 

is carried by a pair of Small blocks 9, 9 which 
are secured to its bottom and are guided in under 
cut grooves 0, 0 in the hopper bottom 2. 
The ends of a cable f f, or it may be a cord, are 

secured to the respective blocks 9, 9 from which 
this cable extends rearwardly around respective 

- pulleys f2, t2 which are mounted on and beneath. 
the hopper bottom 2 near its rear end, thence 
the cable extends forward over respective sim 

3 
ilarly mounted pulleys 3, 3 at the front end 
and has a weight 4 hung thereon, all as clearly 
appears in Figures 2, 3, 4, 6 and 13. Thus the 
weight f4 will cause the follower 7 to apply a uni 
form compacting pressure to the sheets , re- 5 
gardless of their number or the position of the 
slidable follower. This pressure may be adjust 
ably varied by making use of a heavier or lighter 
weight 4, or by having this weight in sections, 
as indicated in the drawings. 

It will be noted from Figures 5, 6 and 13 that the 
rear end wall 5 of the sheet hopper terminates 
at its lower edge some distance above the rear 
end of the hopper bottom 2, which latter desir 
ably terminates slightly short of the end wall 
5. The lower margin of the rearmost of the sheets 

is thus exposed rearwardly, in the particular 
instance shown to the extent of nearly half the 
width of this sheet, with the lower edge of this 
sheet free, while its upper marginal portion is 
pressed against and frictionally gripped rather 
strongly by the rear end wall 5 of the hopper, 
thereby providing for the drawing out and re 
In Oval of this sheet down Wardly and rear Wardly. 
An automatically acting device for withdrawing 25 
the sheets , f successively one by one and stack 
ing them in a pile will now be described, such 
device being more particularly shown in Figures 
1 to 6 inclusive, 13, 14 and 15. 
A horizontal transversely extending sucker tube 30 

f5 has its ends fixed respectively radially out 
ward from the center in end heads 5 and 7. 
These heads 6 and 7 are centrally fixed upon 
a horizontal transverSe Shaft 18 Which continu 
ously rotates during the operation of the machine 35 
thereby continuously revolving the sucker tube 5 
transversely of its length in a circular orbit. In 
the particular construction shown in the draw 
ings three such sucker tubes 5, 5, 5 are em 
ployed, all being equally radially spaced from the 
shaft 8 and equally circumferentially spaced 
from one another on the heads f6 and 7. The 
head f6 appears at the front or towards the bot 
tom in Figure 1, at the left in Figure 4, at the 
right in Figures 5 and 13, While the other head f 
appears towards the top of Figure 1, at the right 
in Figure 4, at the left in Figure 5, in elevation 
in Figure 6 and at the left in Figure 13. 

In line with each Suction tube 5 the head f6 
is provided with an eduction port 9 through 
which suction may be applied to this end of the 
tube 5, and similarly in line with the other end 
of each suction tube 5 the other head f is pro 
vided with an induction port 29 whereby suction 
Within or through this tube may be applied to 
points beyond the head fl. Each of the suction 
tubes 5, 5, 5 is similarly provided with a longi 
tudinal Series of Soft rubber Suction cup nozzles 
or nipples 2, 2 which are respectively securely 
but removably and replaceably held in hollow 60 
bosses 22, 22 which are rigidly carried by the suc 
tion tube 5, which has a perforation in line with 
the Suction hole through each of the nozzles or 
nipples 2, 2, as is clearly shown for one of 
these tubes in Figure 13. 65 

All of the nipples 2, 2 and bosses 22, 22 pro 
ject radially relatively to the operating shaft 8, 
with the cup-shaped. Suction mouths of these 
nipples projecting beyond the bosses 22, 22. The 
number of suction nipples 2, 2 in a series along 70 
the respective suction tubes 5, 5 may be varied 
as desired, being shown in the drawings as four. 
The operating shaft 8 is at a level slightly above 
the hopper bottom 2 and is Sufficiently spaced 
rearwardly so that, With no Suction in the tubes 75 
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f5, 5, the suction ends of the nipples 2, 2 will 
barely graze or desirably not quite touch the 
exposed lower margin of the rearmost of the 
compacted sheets , f which has its upper margin 
pressed against the inner face of the rear Wall 5 
of the hopper. 
The outer end faces of the rotatable heads 6 

and 7 are flat and Smooth and are ShoWn as 
provided with shallow annular flanges. The Out 
er end portions of the operating shaft 18 are 
journaled in similar bearings 23 and 24 which 
are fixedly mounted on a Strong top plate 25 
forming a part of the frame of the machine, each 
of these bearings being in the form of a bracket 
having an inner extension Surrounding the shaft 
f8. An outwardly sleeved disc or plate 26 has 
its sleeve portion Splined over the bearing 23 for 
slight sliding but non-rotative movement, and an 
in general similar but not identical OutWardly 
sleeved disc or plate 2 is similarly Splined over 
the other bearing 24 for similar sliding but non 
rotative movement. The inner faces of these 
discs are flat and smooth and are respectively 
seated in Sealing relation against the Outer 
smooth flat faces of the respectively adjacent 
rotative Sucker heads S and . These discs 26 
and 27 are pressed into sealing relation with the 
respective heads 6 and it by means of similar 
sturdy thrust Springs 28, 28 Surrounding the ex 
tensions of the bearings 23 and 24. 
The operating shaft 8 rotates in a direction to 

carry the Orbitally revolving Sucker tubes (5, 5, 
5 and their suction nipples 2, 2 downwardly 

at the front of this shaft between this shaft and 
the sheet-containing hopper, as indicated by air 
rows in Several views of the drawings, it being 
noted of Figures i4 and 15 that there the arrows 
indicate only the rotation of the shaft 8, since 
the sealing plates 26 and 27 are stationary, as 
above noted. The Sealing plate 26 has a termi 
nal Section 29 of a Suction pipe connected thereto 
at the for Ward portion of its Outer Side at the 
level of the shaft 8 and opening to the inner 
face of this plate through a port 30, the radial 
position of Which coincides With the eduction 
ports 9, 9 of the Sucker head 6. 
An arcuate groove 3 in this inner face extends 

downwardly and rearwardly from the port 30, 
being shown as of a length. Somewhat less than 
ninety degrees. This groove is shown in full line 
face view in Figure 15 and for clarity of com 
parison has been indicated in dot-and-dash lines 
on the opposite Sealing plate 2 in Figure 14. 
It will be evident that as the Sucker head 6 rotates 
any one of its eduction portS 9 will be in com 
munication with the Suction pipe section 29 dur 
ing the passage of this port 9 along the groove 
3, While during the remainder and longer arc 
of such rotation this port 9 Will be closed by the 
sealing face of the plate 26. Thus suction may 
be applied to the nipples Ol' Suckers 21, 2 of a 
sucker tube 5 only while this tube is traversing 
the arc of the groove 3. 
As shown most clearly in Figure 14, the other 

stationary sealing plate 27 has in its inner face 
an arcuate groove 32 which is much shorter than 
the groove 3 in the sealing plate 26, being shown 
as only about one-fourth the length of the latter 
groove. This groove 32 radially coincides with 
the induction ports 20, 20 in the Sucker head 
and thus in radial position similarly coincides 
With the groove 3 in the sealing plate 26. This 
shorter groove 32 is opposed to the lower portion 
of the longer groove 3, with the lower end of 
this groove 32 shown as stopping slightly short 

of or not quite extending into line with the lower 
end of the longer groove 3. The Sealing plate 
27 has a port 33 through it from the lower end 
of its groove 32, so that thus the groove 32 ex 
tends forwardly and upwardly from this port. 
This port 33 opens into a suction pipe 34 which 
is connected to the sealing plate 27 at its outer 
side and is utilized for a purpose to be described 
later. 
A relatively short distance rearwardly from its 

port 33 and similarly rearwardly beyond Or out 
of line With the rear end of the groove 3 in the 
sealing plate 26, and shown as directly below the 
shaft 8, the Sealing plate 27 has through it a re 
lief port 35 opening outwardly to the atmosphere. 
This port 35 is in the path of movement of the 
induction portS 20, 20 of the sucker head 
through which this port 35 admits air into a 
Sucker tube 5 which destroys the residual vac 
uum therein at this point in the revolving move 
ment of Such Sucker tube. As will later clearly 
appear, the vacuum in a sucker tube 5 will not 
be destroyed through its induction port 20 by the 
groove 32, port 33 and Suction pipe 34. Except 
While traversing the arc of the short groove 32 
and again while in communication with the re 
lief port 35, the induction port 20 of each of the 
revolving sucker tubes 5, 5, 5 will be closed 
by the Sealing face of the plate 27, in the par 
ticular construction shown. 
Means for applying vacuizing suction to the 

pipe Section 29 will be described later. It will now 
be evident from the preceding description that 
with Suction applied to the pipe section 29, as 
each revolving Sucker tube 5 comes down to 
about the level of the shaft f8 at the front there 
of, as ShoWn for One of these Sucker tubes in the 
drawings, particularly in Figures 6 and 13, the 
Series of Sucker nipples 2, 2 on this sucker tube 
will have suction applied thereto whereby they 
Will seize the lower margin of the rearmost of 
the collection of collated sheets f, closely ad 
jacent to the lower edge of this sheet. The grip 
ping of this sheet against the outer ends or 
mouths of this Series of the Soft rubber Suckers 
2, 2, due to the pressure of the outer air, Seals 
these Suckers against the entrance of such air. 

This sheet f will now be drawn out of the 
hopper downwardly and rearwardly, this move 
ment of such sheet being facilitated by reason 
of the fact that its lower edge becomes its lead 
ing edge during such movement. When this 
Sucker tube 5 comes just about to its lowermost 
position, the partial vacuum therein will be de 
stroyed by the admission of atmospheric air into 
such sucker tube, as above described, whereupon 
the series of Sucker nipples 2, 2 of this tube 5 
immediately releases this sheet for the latter to 
descend by its own gravity in a substantially 
horizontal position. Thus the Sheets , will be 
successively withdrawn and stacked in a pile, 
through the co-operation of means to be de 
scribed later. When no Suction is applied through 
the pipe section 29, as will be described later, 
then the above described Sucker device will 
simply rotate idly and none of the sheets , 
Will be withdrawn from the feed hopper. 
The means by which this sucker device may 

be continuously rotated Will now be described. A 
main drive shaft 36 is journaled in bearings on 
the frame of the machine at the rear Side thereof 
and inclines downwardly and rearwardly from 
the front end of the machine. A bevel pinion 37 
fixed on the upper end of this shaft 36 meshes 
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2,049,022 
with and drives a bevel gear 38 fixed on the adja 
cent outer end of the Sucker device shaft 8. 
This drive shaft 36 also is provided with connec 
tions for driving a major number of other parts 
of the machine, as will appear later. 

It is desirable that the machine of my inven 
tion shall be self-contained. Accordingly, an 
electric motor 39, forming a main driving motor 
for the machine, is mounted upon a lower plat 
form 40 which forms a part of the machine frame. 
The shaft 4 of this motor is directly coupled to 
an aligned shaft 42 extending out of a gear box 
43 containing reducing gearing and having a 
transverse shaft 44 the outer end of which is 
geared to the inclined drive shaft 36 by means of 
a pair of bevel gears 45, 45. The reducing gear 
ing nested within the gear box 43 may be of a 
usual type, the details of which are unnecessary 
to illustrate, since such devices are well known. 
Some of these are of a type providing for effect 
ing changes in Speed, and obviously that type 
may be employed in the machine of my invention, 
if so desired. 
A vacuizing device for applying sheet-pulling 

suction to the pipe section 29 includes an exhaust 
pump or vacuum pump 46 mounted upon the 
platform 40. In the illustrated machine, this ex 
haust pump, which as to its working parts may 
be of any Suitable construction, is driven by 
means of an independent electric motor 47 
mounted upon the platform 40 and geared to the 
pump 46 by means of a belt 48 and Speed-reducing 
pulleys 48A and 48B. This exhaust pump 46 has 
an upwardly extending vacuum pipe 49 connected 
thereto and is provided with an outlet 49A to the 
atmosphere. The vacuum pipe 49 is connected 
to the pipe section 29 through an interposed vac 
uum-controlling air valve 50. 
This vacuum valve 50 is shown as of the slid 

able plunger or piston type, having a valve stem 
5 which when withdrawn forwardly opens the 
valve to establish communication of the vacuum 
pipe 49 with the pipe section 29 and which when 
pushed inwardly or rearwardly closes such com 
munication, so that then the Suction produced in 
the vacuum pipe 49 by the exhaust pump 46 can 
not be transmitted or applied to the pipe section 
29. Actuating means for imparting valve-open 
ing or valve-closing movement to the slidable 
stem 5 of the vacuum valve 50 are controlled in 
their operation by a combined counting and con 
trolling device next to be described. Such open 
ing and closing movements of this valve occur 
Sequentially at different Stages in a complete 
cycle of automatic operation of the machine. 
Also this valve is Subject to manual control in its 
operation, as will be described later. 
In order to drive other parts of the machine 

not yet described, as previously mentioned, the 
machine has a transverse shaft or countershaft 
52 journaled in bearings on its frame towards the 
top and front end thereof below or forwardly 
from the inclined main drive Shaft 36. This 
countershaft extends through the machine from 
side to side and is geared to the main shaft 36 
to be continuously rotated thereby by means of 
a worm 53 fixed on the drive shaft 36 and in en 
gagement with a worm gear 54 fixed on the ad 

In the par 
ticular machine Shown, the direction of rotation 
of this countershaft 52 and its gear 54 is counter 
cockwise as viewed from the rear side of the 
machine in Figure 3 and as there indicated by 
the arrow, 

5 
At the front Side of the machine, a Supporting 

bracket 55 is fixedly secured to the top frame plate 
25 from the edge of which it extends outwardly 
and thence downwardly. The Outer end of a 
stationary sleeve 56 is fixed in the lower end of 
the depending arm of this bracket 55, a set Screw 
57 being shown for this purpose. 
Surrounds the outwardly extending end portion 
of the countershaft 52, which may freely rotate 
therein, the inner end of this sleeve being pro 
vided with a radial fange, shown in Figure 10. 
Adjacent the bracket 55 the sleeve 56 has thereon 
a Spacing collar 58. 
The above noted combined counting and COn 

trolling device includes a composite but unitary 
member which is freely rotatively mounted upon 
the stationary sleeve 56 between its inner end 
flange and Spacing collar 58. This member com 
prises a counting and controlling wheel or disc 
59 adjacent to the sleeve collar 58 and a circuit 
controlling disc 60 adjacent to the sleeve flange 
and With its circuit-controlling peripheral disc 
portion spaced from the counting wheel 59 by 
means of a bOSS or hub on this circuit-controlling 
disc 60. The circuit-controlling disc 60 is con 
nected to the counting wheel 59 to be rotated 
thereby by means of pins 6, 6. The body part of 
the circuit-controlling disc 60 is of insulating ma 

30 
terial and its flange or rim portion has a gap 
proViding concentrically arcuate conductive con 
tact element 62 firmly set therein and extending 
through it Smoothly or evenly flush therewith at 
both of its opposite faces. The electric circuit 
which is in part controlled by the rotatable cir 
cuit-controlling disc 60 will be described later. 
The counting and controlling disc 59 is a ratchet 

Wheel having on its periphery a continuous cir 
cular series of ratchet teeth 63, 63 by which it is 
adapted to be rotated step by step and tooth 
by tooth in a clockwise direction as viewed in Fig 
lures 2, 8 and 9, which is in a counter-clockwise 
direction as viewed from its inner Side in Figure 
11. In the particular machine shown, this count 
ing disc 59 has one hundred ratchet teeth 63, 63. 
A loosely pivoted gravity pawl 64 is engageable 
with the teeth 63, 63 to prevent reverse or retro 
grade movement of the counting disc 59, this pawl 
being mounted upon a forward extension of the 
bracket 55. 
An upstanding backwardly and forwardly 

Swinging actuating lever 65 for the ratchet wheel 
counting disc 59 has at its lower end a fulcrum 
pivot 66 on the bracket 55 below the upper edge 
of this peripherally toothed disc. This lever 65 
loosely pivotally carries an actuating pawl 67 
engageable with the ratchet teeth 63, 63. This 
actuating pawl 67 is a gravity pawl the unfailing 
engagement of which with the ratchet teeth 63, 
63 is assured by a pawl spring 68 mounted on 
the pawl-carrying lever 65. 
In order to rotate the counting disc 59 to the 

extent of a single ratchet tooth 63 for each back 
Ward and forward rocking movement of the actu 
ating lever 65, the tooth-engaging end of its 
actuating pawl 67 must travel at least slightly 
more than the Spacing between the ratchet teeth 
63, 63, and safely less than the distance between 
two of these teeth. In the illustrated construc 
tion, the backward disc-rotating movement of 
this actuating pawl is limited by means of a stop 
pin or stud 69 which projects from the bracket 
55 into the path of movement of the actuating 
lever 65 and against which the latter may abut. 
The forward idle or retractive movement of this 

This sleeve 56 
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actuating lever is limited by stop means which 
Will presently be described. 
A Single-acting air motor of the reciprocating 

piston type and operated by atmospheric air pres 
Sure induced by suction is provided for imparting 
rocking movements to the actuating lever 65, 
Whereby step-by-step rotative movement is trans 
Initted to the counting and controlling disc. 59, 
togethel With the circuit-controlling disc 60 car 
ried thereby, as above described. This vacuum 
motor has a cylinder 70 provided with a Support 
ing bracket 71 by means of which it is rigidly 
mounted on the frame of the machine at the top 
of the front side thereof at the front end, with 
the cylinder 70 extending longitudinally of the 
machine in line with the upper end of the rock 
able actuating lever 65. The head of the cylin 
der 10 next to the actuating lever 65 fixedly car 
ries a projecting sleeve 72 through which a piston 
rod 73 slidably extends from the cylinder 70, the 
outer end of this piston rod being slidably guided 
by a bearing 74 on the upper part of the 
bracket 55. 
The piston rod T3 fixedly carries a pair of 

Spaced similar collars 75, 76 which are adjustable 
longitudinally of this rod by means of the Small 
Set Screws shown in Figure 1. The upper end of 
the actuating lever 65 extends between the spaced 
collars 75 and 16 and is of bent shape so that it 
extends inwardly across above the piston rod 73 
between these collars and downwardly between 
these collars in hook form at the back of the pis 
ton rod, as shown in Figure 1. A thrust spring 
77 on the piston rod 73 is interposed between its 
Outer end bearing 74 and the neighboring piston 
rod collar T S. 

Obviously, movement of the piston rod 73 will 
move the actuating lever 65. The Spring 77 has 
a constant tendency to return the piston rod 73 
and actuating lever 65 to and maintain them at 
their normally retracted idie position shown in 
Figures 1, 2 and 11. In the construction shown, 
this return movement of the piston rod 73 is 
limited by means of a collar 78 fixed upon and 
forming a head for the remote end of the piston 
rod and adapted to abut against the back face of 
the blacket 55 at the rear of the piston rod bear 
ing 74, as appears most clearly in Figure 5. Obvi 
ously the stop collar 78 may be adjustable if de 
sired, similarly to the operating collars 75 and 76. 
The Outer end of the above mentioned. Suction 

pipe 34, which is of the bent shape clearly shown 
in Figures 1, 2, 4 and 5, is connected to and opens 
into the motor cylinder 70 through its head end 
alongside of its piston sleeve 72. With suction 
applied to a sucker tube 5 through its eduction 
port 9 and with all of the Sucker nipples 2, 2 
of this sucker tube closed by means of a sheet f 
carried thereby, as above described, then while 
the induction port 20 of this revolving sucker tube 
f5 is traversing the shorter groove 32, Suction 
will be applied to the suction pipe 34 directly 
through this Sucker tube. The Outer head end of 
the cylinder 70 is provided with a port 79 through 
which this end of the cylinder is in communica 
tion with the atmosphere. 
Thus when suction is applied to the other end 

of this cylinder through the pipe 34 the piston rod 
73 will be forced out of the cylinder, overcoming 
the opposing force of its return spring 77, there 
by rotating the counting disc 59 to the extent 
of one of its ratchet teeth 63, 63, as above de 
scribed. As soon as the induction port 20 passes 
beyond the lower or rear end of the groove 32 in 
the stationary Sealing plate 27, the Suction applied 

to the motor cylinder 70 through the pipe 34 is 
discontinued, this induction port 20 then being 
closed by the sealing face of the plate 27. Im 
mediately after this a relief port 80 through the 
rotating sucker head T is brought into register 
with the upper or forward end of the slot 32, which 
it traverses. This admits atmospheric air into 
this inner end of the suction pipe 34, which de 
Stroys the remaining or residual vacuum in this 
pipe and similarly in the cylinder 70. 

It Will be noted from Figure 6 that there are 
three such relief ports 80, 80, 80 through the 
Sucker head 7; one such port for each of the three 
sucker tubes 5, 15, 5 and its corresponding in 
duction port 20. When the vacuum in the cylin 
der 70 is thus destroyed, the return Spring acts 
instantly to retract the piston rod 73 and pawl 
carrying actuating lever 65 to their original posi 
tion shown in Figures 1, 2 and 11. A one-tooth 
step of counting movement will be similarly im 
parted to the counting and controlling disc 59 
for each of the revolving nipple-carrying Sucker 
tubes 5, 5, 5. At times when the vacuum valve 
50 is closed, it will now be evident that the count 
ing disc 59 will not be operated, while the sucker 
tubes 5, 15, 5 then revolve idly and no sheets 

O 

, are carried or withdrawn by their Sucker . 
nipples 2 f, 2, as already described. 
In this connection it is to be further noted that, 

while suction is being applied through the open 
valve 50 to the Sucker tubes 5, 5, 5, as above 
described, should the series of sucker nipples 2 ?, 2 
on these tubes fail for any reason whatever to 
withdraw a sheet f, then no counting actuation 
of the disc 59 will take place. This might occur, 
for example, by reason of Such sheet being 
Wrinkled, crumpled or folded in Such a way as to 
fail to close all of the nipples 2, 2 in a Series 
thereof on a sucker tube 5. With one or more of 
these sucker nipples left open, the consequent en 
trance of atmospheric air into a sucker tube 5 

3. 5 

40 

would prevent the forming of an operating, 
vacuum in the motor cylinder 70. Thus an abso 
lutely accurate count of the sheets , f is assured 
under all conditions. 
The opening and closing movements of the 

slidable valve stem 5 of the vacuum valve 50 are 
directly under the control of the counting and 
controlling disc 59, as will now be described. Also 
the operation of this vacuum valve is indirectly 
under the control of the circuit-controlling disc 
60, as Will be described later. It should here be 
noted, as already described, that the counting disc 
59, as well as the circuit-controlling disc 60 carried 
thereby, is itself in turn controlled as to its opera 
tion by the vacuum valve 50. 
The margin of the counting disc 59 at its inner 

face has therein a recess 8f the leading face of 
which is inclined and the trailing or following face 
of which is abrupt, as clearly shown in Figure 12a, 
where the direction of counting movement of the 
disc 59 is indicated by an arrow. The vacuum 
controlling valve 50 is adapted to be operated 
through the intermediary of a bell-crank lever 82 
having a vertical fulcrum pivot on the frame of 
the machine, with a longer outwardly extending 
arm pivoted to the end of the valve stem 5 and 
with a shorter actuating arm extending towards 
the front end of the machine, as clearly shown in 
Figure 1. The adjacent end of a long trans 
versely extending valve-operating link 83 is piv 
oted to the Shorter arm of the bell-crank 82 and 
extends across to the front side of the machine. 
A stationary slideway or guide 84 is provided on 
the front end of the machine for supporting and 
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stiffening this link, which, as will be noted from 
Figure 4, is bent downwardly and then OutWardly 
adjacent the front side of the machine. 
At the front Side of the machine a longitudi 

nally extending horizontal pawl lever 85 is pivoted 
intermediate of its length upon the lower portion 
of a downwardly extending bracket arm 86 which 
is fixedly mounted on the top plate 25 of the 
machine frame. The adjacent end of the long 
transverse valve-operating link is pivoted to the 
front end of this pawl lever 85. The rear end 
portion of this pawl lever extends adjacently to 
the inner face of the counting and controlling 
disc 59 and terminates in a pawl end tooth or 
detent 87 which projects towards this disc 59. 
This detent is shown as directly above the axis of 
the disc 59 and as disposed in the path of its 
recess 8 as this disc rotates, the detent 87 having 
an abrupt rear face at the end of the pawl lever 
85 and having an inclined front face. 
A retractile Spring 88 connected to the tail 

arm of the pawl lever 85 adjacent to the link 
83 and having its other end anchored to the 
machine frame exerts a constant tendency to 
urge the stem 5 of the vacuum valve 50 to its 
closed position and at the same time to press the 
pawl lever detent 87 towards and against the 
inner marginal face of the counting and con 
trolling disc 59. Thus as the disc 59 is rotated 
during a sheet-pulling and counting operation, 
as above described, the detent 8 will ride upon 
the face of this disc, thereby maintaining the 
vacuum valve 50 in open condition against the 
force of its valve-closing Spring 88. When the 
disc 59 has made one complete rotation, Com 
prising one-hundred counts, the spring 88 will 
Snap the detent 87 into the recess 8, as shown 
in Figures 10 and 11, at the same time closing 
the vacuum valve 50. 
This discontinues the withdrawal of sheets , 
from the feed hopper and concomitantly dis 

continues the step-by-step rotative counting 
movement of the disc 59, as already described. 
The sucker tubes 5, 5, 5 will now revolve idly 
while the counting disc 59 is locked against ro 
tative displacement in either direction, being 
locked against forward movement by the de 
tent 87 and against backward movement by the 
holding pawl 64 as well as also by its inactive 
actuating pawl 67. This is the starting posi 
tion of the counting disc 59, shown in Figures 
1, 8, 10 and 11, as well as also in Figure 12a. In 
the continued automatic operation of the ma 
chine, the vacuum valve 50 will be subsequently 
opened, for thereby resuming the sheet-pulling 
and counting operations, through the operation 
of means soon to be described. 
A sectional bipart bedplate, consisting of the 

sectional parts 89 and 90, suitably spaced below 
the top plate 25, is fixedly mounted in the frame 
of the machine to extend from end to end there 
of. The two sections 89 and 90 are similar and 
substantially alike excepting that one of them 
is of right hand construction and the other left 
hand as viewed from the front end of the ma 
chine in Figure 4. The right hand plate part 
89 towards the front Side of the machine is 
shown in inner edge view in Figures 6, 21 and 
22 and in cross section in Figures 13 and 25, 
while the left hand plate part 90 towards the 
rear side of the machine is shown in part in 
outer edge view in Figure 3 and in cross section 
in Figure 13. The opposed inner edges of the 
bed-plate sections 89 and 90 are straight and 

spaced apart, as shown in the drawings, so as 
to leave a rather wide open slot between them. 
As the withdrawn sheets f, are released by 

the Suckers 2, 2, as above described, they de 
Scend Within a vertically disposed rectangular 
enclosure or chute 9 the top of which rises 
slightly above the top plate 25 and the bottom 
of which is closed by the bedplate parts 89 and 
90. The descending sheets are guided into the 
top of the chute 9 at the ends of Such sheets 
by means of a pair of lateral ribs 92, 92 the up 
per edges of which curve around the peripheries 
of the respective sucker heads 6 and 7. In the 
construction shown these guide ribs form exten 
sions from the lower portions of a pair of brack 
ets 93, 93 by which the feed hopper is supported 
and which are fixedly mounted upon the top 
plate 25 of the machine. These sheets , are 
guided into the chute 9 from the adjacent free 
edge of the hopper bottom 2 by means of a pair 
of inclined wings 94, 94. 
The possibility of the released sheets passing 

beyond the chute 9 is prevented by means of 
a pair of upstanding forwardly turned stripper 
fingers 95, 95 fixed upon the top plate 25 and 
projecting upwardly close to the path of the 
revolving sucker tubes 5, 5, 15. The rear wall 
of the chute 9 is open in the space between the 
top plate 25 and the bedplate Sections 89 and 
90. The rear edges of descending sheets f, 
are there guided by means of a pair of freely 
SWinging gravity fingers 96, 96, one of which is 
shown in Figure 6 While the other is shown in 
Figures 18, 19, 21 and 22. These latter guide 
fingers are pivoted at their upper ends to strips 
96A, 96A which extend longitudinally of and are 
secured to the lower side of the top plate 25. 
A group of elements which co-operate to form 

a device which automatically removes to an 
other location the stack of counted sheets f, 
Which have aCCUmulated in a pile, Of One hun 
dred in this instance, upon the bedplate sec 
tions 89 and 90 at the bottom of the chute 9 f 
Will now be described. The operation of this 
device is periodical, such operation being auto 
matically initiated each time immediately foll 
lowing the completion of a counted pile of sheets 

, and being automatically discontinued With 
Such device reset for its next succeeding opera 
tion. The central element in such device is a 
transverse cam shaft 97 journaled in bearings 
fixed upon the front end of the platform 40. In 
the automatic operation of the machine, this 
camshaft is periodically driven from the contin 
uously rotating countershaft 52 through the in 
termediary of clutch-controlled connections. 
Another transverse can shaft 98 is journaled 

On the frame of the machine towards its rear 
end rearwardly from and diagonally below the 
countershaft 52. The individual adjuncts of this 
latter cam shaft will be described later. The 
can shaft 97 is driven from the can shaft 98. 
For this purpose, these two cam shafts are cou 
pled together, for unitary rotation in the same 
direction and at the same rate, by means of a 
downwardly and forwardly inclined coupling 
shaft 99 journaled in bearings fixed to the frame 
Of the machine. The coupling shaft 99 is con 
nected to the rear end can shaft 98 to be ro 
tated thereby by means of a pair of Similar bevel 
gears 00, f(00, and is connected to the front end 
cam shaft 97 for driving the latter by means of 
another pair of similar bevel gears O, O. In 
the particular machine shown in the drawings, 
the direction of rotation of these coupled cam 
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shafts 97 and 98 is counter-clockwise as viewed 
in Figure 2 and clockwise as viewed in Figure 3. 
A Worm gear 02 fixed on the rear end of the 

intermediary can shaft 98 is engaged by a driv 
ing worm 93 fixed on a short shaft 04 journaled 
in bearings on the machine frame and extend 
ing at a slight upward inclination towards the 
countershaft or transmission shaft 52, where a 
bevel gear 05 is fixed upon its end. This bevel 
gear )5 is engaged by a similar bevel gear 06 
provided with a toothed clutch element OT fixed 
thereon and loosely mounted together thereWith 
on the countershaft 52 for the rotation of the 
latter therein. This clutch element OT is adapted 
to be engaged and driven by another toothed 
clutch element f8 which is splined upon the 
countershaft 52 to Slide thereon and to be ro 
tated thereby. The slidable clutch element 08 
is controlled by a yoke lever 09 which extends 
downwardly and intermediate of its length has a 
fulcrum pivot 0 on the frame of the machine. 

During the continuation of the fully automatic 
operation of the machine, a Spring if exerts a 
constant tendency to urge the slidable rotating 
clutch element 08 into driving engagement With 
the other clutch element O. A transversely ex 
tending thrust link 2 for shifting the splined 
slidable clutch element 08 into driving engage 
ment with the rotatively loose clutch element OT 
has a forked end pivoted to the upper arm of the 
yoke ever 99 and at its other end is pivoted to 
an upstanding shorter arm of a bell-crank lever 

3 having a fulcrum pivot 4 on the machine 
frame. This bell-crank lever 3, as shown in 
Figures 2 and 4, has a longer bent Operating arm 
extending to the front Side of the machine and 
towards its rear end, with the lower end of the 
clutch-engaging spring , which is retractile, 
connected to the Outer or remote end of this 
arm and extending upwardly therefrom. 
The upper end of the spring f l is connected to 

the lower end of an upWardly extending Spring 
controlling connecting link 5 the upper end of 
which is conveniently provided With a handle 

6. This spring-controlling link is pivotally 
and slidably mounted on the edge of the top plate 
25 by means of an outwardly headed Stud fl. 
A longitudinal slot 8 through this link is en 
gaged over the stud 7, the lower end of this 
slot being turned transversely of the link to pro 
vide a stud-engaging hook i 9. With this hook 

9 engaged over the stud if the spring 
will be effective to perform its clutch-engaging 
operation at the proper time during the Con 
tinued automatic operation of the machine, 
through the automatic operation of controlling 
means soon to be described. 
When the hook 9 is diSengaged from the Studi 
7, as shown in Figure 2 and indicated in Figure 

4, in the idle condition of the machine, the con 
necting link 5 moves downward to its lowermost 
position. The released spring f is thus disabled 
or deprived of pulling force So it is then ineffec 
tive and unable to shift the Slidable driving clutch 
element 08 into driving engagement with the 
clutch element 07, this being shown in Figure 4. 
The purpose of this manual control of the clutch 
engaging spring will be fully explained later. 
The lower arm of the clutch-operating yoke 

lever O9 has a forked end pivoted to the ex 
posed end of a horizontally Slidable paranag 
netic core 20 of a solenoid electromagnet 2 
shown as having a magnet frame 22 fixedly 
mounted upon a supporting bracket 23 on the 
frame of the machine at the rear Side thereof Out 

ON 

wardly from the yoke lever 09, as shown in Fig 
ures 2, 3 and 4. During the time that the slidable 
clutch element 8 is maintained at its engaged 
driving position by the clutch-engaging Spring 

, the magnet 2 must be in a de-energized 
condition. 
When the magnet 2 is energized it is suffi 

ciently strong to withdraw this clutch element 
f08 and thus to maintain it at a disengaged poSi 
tion in opposition to the force of the tensioned lo 
spring f, the core 20 then being drawn into 
the magnet 22, When the magnet f2 is de 
energized the tensioned Spring will be again 
set free and will slide the rotating Splined clutch 
element f88 again into driving engagement with 18 
its co-operating clutch element Ol. However, 
should the clutch-engaging Spring be relaxed, 
as shown in Figure 2, while the magnet 2 is in 
an energized condition, then later When this mag 
net is de-energized, the spring if f will be unable 20 
to restore the disengaged clutch element 08 to its 
driving position and accordingly, with this Spring 

relaxed, this clutch element O8 will remain 
at its disengaged position as shown in Figure 4. 
The magnet circuit and the means by which 25 

it is automatically controlled at two different 
points in a Series Circuit Will now be described. 
Two automatically Operated circuit-controlling 
switches are electrically connected in series with 
the coil or winding of the magnet 21. One of 80 
these SWitches includes the above described ro 
tatable circuit-controlling disc 60 together with 
its contact element 62, while the other of these 
SWitches includes a rotatable circuit-controlling 
disc 24 of insulating material fixed, at the front 35 
side and front end of the machine, upon the end 
of the cam Shaft 9 to be rotated thereby, as 
shown in Figures 1, 2 and 4. This circuit-control 
ling disc 24 has a conductive contact element 25 
firmly embedded therein. This contact element 40, 
25 is shown as of Short elbow shape With a 

peripheral contact face Smoothly or evenly flush 
with the Smooth circular periphery of the in 
Sulating disc | 24 and with another contact face 
Smoothly or evenly flush With the Outer flat face 45 
of this disc, as most clearly appears in Figure 20. 
The circuit-controlling disc 60 carried by the 

counting wheel 59 is rotative between outer and 
inner opposed stationary contact members 26 
and 27 which are disposed in alignment With the 50 
path of rotative movement of its arcuate contact 
element 62. In the illustrated construction, these 
contact ends or contact members 26 and 2 are 
ShoWn aS di SpOSed to Ward the front end of the 
machine from and slightly below the level of the 
axis of the disc 60, With the gap-providing con 
tact element 62 co-operatively circumferentially 
disposed on this disc. The Outer contact mem 
ber 26 is carried by a conductive Spring arm 28 
by which it is pressed against the disc 60 or its 60 
contact element 62. The other end of this spring 
arm 28 is fixed upon and insulated from the 
lower end of the bracket 86, on which the above 
described paWl lever 85 is fulcrumed.. The Con 
tact-carrying arm 28 is there provided with a 65 
binding post 29 for the connection of an electric 
conductor thereto. 
The other contact member 2 is shown as 

formed On a conductive Socket 30 extending 
away from the circuit-controlling disc 60 and 70 
telescoping over a conductive Studi 3 . This Studi 
3 is fixed in an insulating sleeve 32 which is 

fixedly carried by the lower end of a depend 
ing bracket 33 fixedly mounted on the top plate 
25 of the machine frame (Figures 1, 2, 4 and 12). 75 
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2,049,022. 
The contact end f27 is pressed against the cir 
cuit-controlling disc 60, including its arcuate 
gap-providing contact element 62, by a thrust 
Spring 34 on the stud 3 between the slidable 
socket 30 and the insulating sleeve f32. Beyond 
this insulating sleeve from the spring 34 the stud 
3 forms a binding post for the connection of 
an electric conductor thereto. 
The contact disc 24 carried by the cam shaft 

97 is peripherally engaged by a stationary con 
tact member 35 and is engaged at its outer side 
by a similar stationary contact member 36. 
These contact members 35 and 36 are disposed 
in the same radial plane relatively to the cam 
shaft 9 and are both in the path of rotative 
movement of the contact element f25, the latter 
being co-operatively circumferentially disposed 
on the disc f 24 relatively to these contact mem 
bers. In the illustrated construction, these sta 
tionary contact members 35 and 36 are shown 
as positioned above the camshaft 97. These sta 
tionary contact members or contact heads are 
shown as of disc shape and are similarly support 
ed and insulated. 
The peripheral disc-like contact member 35 

has a stem 37 slidably telescoped into the lower 
end of a vertical tube or sleeve 38. This tube 
is fixedly mounted on and insulated from the 
end of a small bracket arm 39, through the in 
termediary of an insulating sleeve 40. This 
bracket arm 39 is fixed upon a support f4 
which fixedly extends from the adjacent bearing 
of the cam shaft 97. The contact head 35 is 
pressed against the periphery of the circuit-con 
trolling disc 24 by a thrust spring 42 on the 
tube 38 between this contact head and the in 
sulating sleeve f40. The conductive tube 38 
extends above its insulating sleeve 40 and there 
forms a binding post for the connection of an 
electric conductor thereto. 
The other stationary contact head 36 at the 

outer side of the circuit-controlling disc 24 is 
mounted and supported similarly to the periph 
eral contact head 35. This contact head 36 
has a stem 43 slidably telescoped into the inner 
end of a conductive tube 44 fixedly extending 
through an insulating sleeve 45 which is fixedly 
carried by the end of a small bracket arm 46 
fixed to an intermediate bracket 47 which in 
turn is fixed to the support 4. The contact 
head 36 is pressed against the Outer side face of 
the circuit-controlling disc 24 by a thrust Spring 
f 48 on its carrying tube 44 between this contact 
head and the tube-insulating sleeve 45, beyond 
which the outer end of the tube 44 forms a bind 
ing post for the connection of an electric con 
ductor thereto. 

It is obvious that the electrical connections in 
series through the magnet 2 and the two above 
described automatically operated circuit-control 
ling switches, having respectively the rotative cir 
cut-controlling discs 60 and 24, together with a 
connection to a source of current Supply, may be 
varied considerably, while still producing the 
same result. 
Only one arrangement of circuit connections 

is shown in the drawings, more particularly in 
Figure 1, as an example and that will now be 
described. The two above noted switches are 
electrically connected together by an insulated 
wire 49 extending between the binding post of 
the Stud 3 for the Switch including the circuit 
controlling disc 60 and the binding post of the 
tube Í33 for the other switch which includes 
the circuit-controlling disc 24, Another in 

S9 

Sulated wire 50 electrically connects together the 
binding post of the other tube 44 of this latter 
SWitch and one of the terminals of the magnet 
2. An insulated lead wire 5 extends away 
from the other terminal of the magnet and an- 5 
other insulated lead wire 52 extends away from 
the binding post '29 Which formS the Other con 
nection for the switch having the circuit-control 
ling disc 60. These leads 5 and 52 come to 
gether to form a usual two-wire cord, as shown 10 
at the top in Figure 1. This conductive cord may 
be plugged into a usual socket or other wall re 
ceptacle which may include a usual cut-out 
switch, as is common. 
The circuit-controlling disc 60 carried by the 15, 

COunting Wheel 59 and the other circuit-control 
ling disc 24 carried by the cam shaft 97 at all 
times have a co-operative relation with each 
other. This relation is such that with the in 
termittently operated counting wheel 59 moving 20 
the arcuate contact element 62 between the con 
tact members f26 and 27 and With the cam 
shaft 97 at rest, the contact element 25 of 
the other circuit-controlling disc 24 then being 
in engagement with the contact members 35 and 25 
36, as shown in Figure 20 and indicated in 
Figures 2 and 4, the circuit of the magnet 2 f Will 
be in a closed condition, thereby holding the slid 
able clutch element 08 at its disengaged position, 
which maintains the camshaft 97 at rest during 30 
this part of the rotational movement of the cir 
cuit-controlling disc 60. 
When the trailing end of the intermittently 

moving arcuate contact element 62 moves be 
yond and escapes from between the stationary 
contact members 26 and 27, which then ride 
upon the insulating disc body 60, as shown in 
Figures 11 and 12 and indicated in Figure 1, 
then the magnet circuit is broken at this point. 
This takes place when the counting wheel 59 is 
positioned at or reaches its normally idle or 
Starting position shown in Figures 2, 8 and 11. 
The clutch-engaging spring if , is then in a 
tensioned condition corresponding to the con 
tinued automatic operation of the machine, now 
acts to slide the clutch element O8 into driving 
engagement with the other clutch element 07. 
However, should the spring be in a relaxed 
condition, as shown in Figure 2, it will be inef 
fective and the clutch element 08 will remain 
at its disengaged position shown in Figure 4, 
With the magnet circuit open. 

In any case the counting wheel 59 is now 
stopped and locked at its starting position and 
the sheet-withdrawing operation has ceased, as 
above described. When the clutch element fo8 
is moved to its engaging position, the cam shaft 
97 inmediately begins to rotate, through the 
driving connections already described. This 
moves the contact element 25 carried by the 60 
circuit-controlling disc 24 out of contact with 
the stationary contact members 35 and 36, 
thus rendering the magnet circuit discontinuous 
or Open at this point also. As soon as the com 
pleted pile of counted sheets f, has been re- 65 
moved, by the aforementioned automatically op 
erated device including the cam shaft 97 and to 
be fully described later, the withdrawing and 
counting of sheets , f is automatically resumed. 
When by reason of rotative movement of the 

counting wheel 59 the leading end of the gap 
providing contact element 62 enters between the 
stationary contact members f26 and 27 the con 
tinuity of the magnet circuit will be restored at 
this point, while this circuit will still be open 75 
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between the other stationary contact members 
35 and 36. When the continued rotation of 
the camshaft 97 brings the contact element 25 
into contact with these contact members 35 and 
f36 the circuit of the magnet 2 is completed, 
Whereby the energized magnet disengages the 
clutch element 08, whereupon the cam shaft 9, 
together with all parts operated thereby, comes 
to rest with the contact element 25 conductive 
ly connecting the stationary contact membel'S 
f35 and 36. The magnet 2 remains energized 
until its circuit is again broken by the trailing 
end of the arcuate contact element 62, as above 
described, at the completion of a succeeding 
counting operation. 
The length of the arcuate contact element 62 

in the direction of its leading end is not critical, 
and may be either somewhat more or Somewhat 
less than shown in Figure 11, where the length 
of this contact element is shown as slightly more 
than two-hundred and Seventy degreeS. It is 
only necessary that the magnet circuit shall be 
maintained open at this point until the receSS 
8 in the counting wheel 59 has moved out of 
register with the detent 87 and also until the 
cam shaft 97 has moved the contact element 
25 out of engagement with the stationary Con 

tact members 35 and 36. On the other hand, 
it is necessary that the arcuate contact element 
62 shall be of Sufficient length towards its lead 
ing end to establish a conductive connection be 
tween the stationary contact members 26 and 
27 before the rotating cam shaft 97 has moved 

the contact element 25 into engagement with 
the stationary contact members 35 and 36. 

It should now be evident that the above de 
scribed electrical construction and arrangement 
constitutes an electrical controlling device Which 
is directly controlled by the counting wheel 59 
and also indirectly controlled thereby through 
the intermediary of the cam shaft 97. In turn 
this electrical device is in control of the count 
ing wheel itself, as will presently clearly appear, 
as well as also being in control of most of the 
operating parts of the machine, Some of which 
are yet to be described. Thus it will be seen 
that the counting wheel 59 is a central control 
ling element in the machine. 

In the continuous automatic operation of the 
machine, just as Soon as the predetermined num 
ber of sheets , , in this instance one-hundred, 
have accumulated upon the floor formed by the 
bedplate sections 89 and 90 to form a completed 
pile, the automatic operation of means already 
described stops the withdrawal of sheets f, by 
the sucker nipples 2, 2 of the continuously re 
volving sucker tubes 5, f 5, and also the can 
shaft 97 at this time begins to rotate, as above 
described. The parts operated by the cam shaft 
97, which are concerned with the removal of 
the pile of counted sheets , and the resump 
tion of the Sheet-Withdrawing and Counting op 
eration, this cam shaft 97 forming the central 
element in the above mentioned automatically 
operated device for this purpose, Will now be de 
Scribed. 

Preparatory to resuming the Withdrawal and 
counting of sheets , , pins or rods 53, 53, 
shown as two in number, are inserted in hori 
Zontal position across the chute 9, to form a 
temporary Support for these sheets. A can 
Wedge 54, having an outer flat face guided by 
a backing block 55 fixed on the frame of the 
machine at the top and rear side thereof, is now 
thrust between this guide block and the adja 

cent outer side of the end of the shorter actuat 
ing arm of the bell-crank lever 82. This 
Opens the air vacuum valve 50 and at the 
Same time moves the pawl lever detent 87 
Out of the recess 8 in the counting wheel 59, 
against the force of the Spring 88, as shown in 
Figures 1 and 12a, whereupon the withdrawal 
and counting of sheets , ? are immediately re 
Sunned, as previously described. 
These sheets now drop upon the pins 53, 53 

Within the chute 9, these pins being spaced 
above the level of the top of the completed stack 
of previously counted sheets upon the floor-form 
ing bedplate parts 89 and 90, as shown in Figure 
21 and indicated in Figure 6. About this time 
this completed pile of sheets is moved away and 
out of the chute 9 ? by a rearwardly moving 
pusher slide 56. After this slide has returned to 
a position of rest clearing the chute 9 at the 
front thereof, the sheet-supporting pins 53, 53 
are quickly retracted or withdrawn out of the 
chute, thus clearing the chute and dropping the 
Sheets , , thus far counted upon the chute bot 
tom formed by the bedplate sections 89 and 90, 
while the withdrawal and counting of sheets , 
continues without interruption. The means by 
Which the pins 53, 53, cam wedge 54 and 
pusher slide 56 are automatically operated in 
the above described manner will now be de 
Scribed. 

In the particular construction shown in the 
drawings, the sheet-supporting pins f 53, 53 are 
Slidable into and out of the sheet-receiving and 
collating chute 9 at the front end of the ma 
chine, through guides 57, f 57 fixed upon a brack 
et member 58 upon the front wall of the chute 
9. The Outer ends of these pins are coupled 
together by a cross piece 59 having at its mid 
dle a pair of Outstanding ears 60, 60 which 
Carry a pivot pin 6. This pivot pin is engaged 
in a slot 62 extending longitudinally through the 
laterally and upwardly turned upper end of an 
upstanding operating lever arm (63. A rela 
tively short distance above its lower end this 
lever arm has a fulcrum pivot f64 on a bracket 
fixed on the machine frame. 
An operating link f65 is pivoted at its rear end 

to the lower end of the lever arm 63 and at its 
forward or outer end is provided with a longi 
tudinally extending slotted opening 66 by which 
it is guided on the camshaft 97. Inwardly from 
its guide slot 66 this link carries a cam roller 
f67 engaging in a cam slot 68 in the face of a 
pin-operating cam 69 fixed on the cam shaft 
97, So that thus in the construction shown the 
sheet-supporting pins 53, 53 will be longitudi 
nally shifted in each of their opposite directions 
of movement by this double-throw or box cam 
69. The cam i? 69 is of course shaped and timed 

to perform its above noted functions, the sheet 
Supporting pins f 53, 53 being held stationary at 
their retracted position when the cam shaft 9i 
Comes to rest as above described, as indicated in 
Figure 2 and as clearly shown in Figure 19. 
The cam Wedge 54, for operating the vacuum 

valve 50 and the pawl lever 85, is fixed upon and 
projects rearwardly from the upper end of an 
upStanding operating arm or lever TO which 
nearer to its lower end has a fulcrum pivot 
On a Supporting bracket fixed on the machine 
frame. An operating link T2 is pivoted at its 
rear end to the lower end of the lever arm fo 
and at its outer or forward end has through it a 
longitudinally extending slot T3 by which it is 
guided on the can shaft 97. Inwardly from its 
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guide slot f 13 this link carries a cam roller 74 
engaging in a cam slot 75 in the face of a wedge 
operating cam f. 6 fixed on the cam shaft 97. 
Thus in the construction shown the cam wedge 
54 will have each of its opposite movements 

imparted by this double-throw or box can f76. 
It is only required that the vacuum-controlling 

valve 50 shall be held open by the cam wedge 54 
until the recess 8 in the counting wheel 59 has 
passed beyond the detent 87 of the pawl lever 
85, so that this detent can then ride upon the 
face of the counting wheel 59 and thus hold 
open the vacuum valve 50, as already described, 
Without any need then of the cam wedge 54. 
Therefore the time at which the cam wedge 54 
is retracted is not critical, although it must be 
in its retracted position when the cam shaft 97 
returns to its position of rest, in order that the 
spring 88 can Snap the detent 87 into the recess 
8f so that this spring can close the vacuum valve 
50 at this time. Thus when the cam shaft 97 
comes to rest the cam wedge 54 will be stopped 
and held at its retracted position, as perhaps 
shown most clearly in Figure 17. This cam 76 
which as above noted opens the air vacuum Valve 
50 and disengages the detent 8 so as thereby to 
resume the withdrawal and counting of sheets 
, , is of course shaped and timed So it will per 
form its above described functions. 
The pusher slide 56, which removes a com 

pleted pile of sheets out of the chute 9 so as to 
provide for the accumulation therein of the next 
succeeding pile, is fixed upon a slide block mem 
ber TT which extends down through the wide slot 
between the opposed edge faces of the floor-form 
ing bedplate parts 89 and 90. This slide block is 
guided at its opposite sides by means of tongues 
thereon which run in grooves 78, 7.8, with one 
of these grooves in and extending along the 
edge face of each of the bedplate floor parts 89 
and 90. A pair of ears extend forward and down 
ward from the guided slide block 77 and are con 
nected together by a transverse pivot pin 9. 
This pivot pin is engaged in a slot f80 extending 
through and longitudinally of the upper end 
portion of an upstanding operating arm or lever 
8 which above its lower end has a fulcrum 
pivot 82 carried by a supporting bracket fixed 
on the machine frame. 
An operating link 83 is pivoted at its inner 

or rear end to the lower end of the lever arm Bl 
and at its outer or forward end has through it a 
longitudinally extending slot 84 by which it is 
guided on the cam shaft 97. Inwardly from its 
guide slot 84 this link carries a cam roller 85 
engaging in a cam slot 86 in the face of a slide 
operating cam í87 fixed on the cam shaft 97. 
Thus in the construction shown the pusher slide 
56 will have each of its opposite movementS in 
parted to it by this double-throw or box cam 87. 
When the camshaft 97 has come to rest, as here 
inbefore described, the pusher slide 56 Will have 
been withdrawn to a retracted position of rest 
clear of the chute 9, as indicated in Figure 2 
and as clearly shown in Figures 6 and 21. This 
slide-operating cam 87 is of course shaped and 
timed so as to perform its above described func 
tions in proper sequence and relation with the 
operation of the cam 69 which operates the 
sheet-supporting pins 53, 53 and the cam T6 
which operates the vacuum-controlling valve 50, 
as previously described. 
As a completed pile of counted sheets is pushed 

towards the rear end of the machine by the pusher 
slide 56, the top of this pile will be gradually 

. 

and firmly pressed downward by a pair of laterally 
spaced compression strips 88, 88, which are 
fixed at their ends to the lower side of the top 
plate 25 and which gently incline downward away 
from the chute 9, the inclined portions of these 
strips terminating abruptly adjacent their rear 
ends, substantially midway of the length of the 
machine. These strips preliminarily compact the 
pile of sheets moved beneath them. One Such 
strip f 88 toward the front side of the machine 
is shown in Figures 2, 6, 21 and 22, while the one 
toward the rear side of the machine is shown 
in part in Figure 3. The operating cam 8 
stops the rearward movement of the pusher slide 
56 with the advancing rear face of the latter 

slightly beyond the abrupt end portion of the 
presser strips 88, 88, as shown in Figure 22. 

Further rearward sliding movement of the po 
sitioned pile of sheets, as well as consequent prob 
able disarrangement of its sheets, under the in 
petus which has been given this pile by the pusher 
slide 56, is prevented by means of a pair of re 
straining or check fingers 89, 89. These check 
fingers are respectively pivoted at their upper 
ends to the rear ends of the above noted longi 
tudinal strips 96A, 96A, which at their front ends 
pivotally carry the guide finger 96, 95. The check 
fingers 89, 89 may swing rearwardly and are 
yieldingly pressed toward their vertical position 
by springs 90, 90, these fingers having upper 
front corners which then abut against the lower 
face of the top plate 25. The movement of the 
pile is thus stopped with the edges of its sheets 
in collated alignment between the pusher slide 
f56 and the check fingers 89, 89, as shown in 
Figure 22. 
The lower ends of the check fingers 89, 89 

extend respectively into longitudinal Slots pro 
vided respectively through the bedplate floor 
sections 89 and 90, these slots serving a useful 
purpose, as will be evident later. The contour of 
the cam groove 86 in the slide-operating can 
87 is such that the pusher slide 56 will be re 
turned to its forward idle position clear of the 
front of the chute 9 before the sheet-supporting 
pins 53, 53 have been retracted out of the chute 
by their operating cam 69, as shown in Figure 6. 
The pusher slide thus remains stationary at its 
retracted position while its operating cam 8 
continues its rotation during the time that the 
pin-operating cam 69 is withdrawing the sheet 
supporting pins 53, 53 to their retracted posi 
tion out of the chute 9, as shown in Figure 19 
and indicated in Figure 2, following which the 
cam shaft 97 comes to rest. 
The other cam shaft 98, which as previously 

described serves in the particular machine illus 
trated also as an intermediary transmission shaft, 
constitutes the central element in a group of ele 
ments which co-operate to form a device which is 
automatically operated to bind the above noted 
rearwardly positioned pile of sheets into a con 
pact unitary package. It is evident from the 
preceding description that this cam shaft 98 
periodically makes a single rotation concomitantly 
with cam shaft 97, and also that both of these 
cam shafts are in like manner subject to the 
control of the above described controlling devices, 
which are operated automatically during the con 
tinuous automatic operation of the machine. An 
automatically operated ejector device, to be de 
scribed later, delivers the bound package out of 
the machine. The parts operated by the can 
shaft 98, together with parts, the operation of 
which is controlled thereby, will now be described. 
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A strip 9 of sufficiently strong paper or other 
suitable wrapping or binding material is drawn 
from a Supply roll 92 thereof held in place by 
longitudinally adjustable collars 93, 93 on a 
transverse reel shaft 94 having positioning collars 
E95, 95 adjacent its respective ends which are 
journaled in brackets 96, 96 extending rear 
Wardly from and fixed on the frame of the ma 
chine. The binding strip 9 is drawn from its 
rol 92 by upper and lower feed rolls 97 and 98 
fixed respectively upon upper and lower trans 
verse shafts 99 and 200, of which the latter is 
journaled in frame pieces 20, 20, while the upper 
shaft 99 is journaled in bearing blocks 202, 202, 
slidably mounted in the respective frame pieces 
20 , 23 . In the construction shown, the upper 
feed roll 9 is of yieldable gripping material Such 
as Soft rubber While the lower feed roll 98 is of 
Suitable metal such as steel and is knui'led. The 
upper feed roller 97 is spring-pressed toward the 
lower one by a pair of coiled thrust Springs 203, 
203 acting upon the respective bearing blockS 202, 
202, these springs being adjustable by means of 
Screws 24, 204. 
The lower feed roller 98 is positively driven, 

having a spur gear 205 fixed upon its end at the 
front side of the machine for this purpose. A 
larger spur gear 206 meshes with the gear 205 
and carries a smaller bevel gear or pinion 20, 
together with which the large spur gear is rota 
tively mounted in the frame of the machine. 
The bevel gear 207 meshes with a similar bevel 
gear 28 which fixedly carries a toothed clutch 
element 29. This latter bevel gear 208 together 
With the clutch element 209 fixed theretO is 
loosely mounted on the rear end of a Secondary 
transmission shaft 2fO for rotation of the latter 
therein. At its front end this secondary shaft 
2 : G is coupled to the first transmission shaft or 
countershaft 52 to be continuously rotated there 
by by means of a pair of similar bevel gears 2ff, 
2 . This slightly inclined longitudinally extend 
ing shaft 2: ) is journaled in bearings on the 
frame of the machine at the front Side thereof. 
A slidable toothed clutch element 22 is Splined 

upon the continuously rotating secondary shaft 
2 (, to be shifted into and out of engagement 
With the loose clutch element 209. With this 
slidable clutch element out of engagement with 
the loose clutch element, as shown in Figures 2 
and 27, the feed rolls 97 and 98 are idle, while 
With the clutch element 22 engaged With the 
clutch element 209, as shown in Figure 28, these 
feed rolls Will be rotated for feeding for Ward the 
paper strip 9t to the desired extent. 
The slidable clutch element 22 is automatical 

ly shifted at the proper time in each direction of 
its movement by means of a cam-operated lever 
2 : 3 having a forked clutch-operating upper end 
from which this lever extends downwardly and 
intermediate of its length has a fulcrum pivot 
24 on the machine frame. The lower end of 
this clutch-operating lever 23 carries a cam 
roller 25 engaging in a cam groove 26 in the 
face of a clutch-operating feed-controlling can 
2 which is fixed upon the cam shaft 98. Thus 
in the construction shown the clutch element 22 
will be positively actuated in both of its move 
ments by this double-throw box cam 27. 
As will be noted from Figures 27 and 28, where 

the can groove 26 is shown in dotted lines, this 
cam groove has a very long outer concentric por 
tion by which the slidable clutch element 22 
Will be held at its normal disengaged position 
during the major portion of a rotation of the 

cam 27, this cam groove having a much shorter 
inner concentric portion for maintaining the 
clutch element 22 at its engaged position for a 
correspondingly limited time, during which time 
the feed rollers 9 and 98 will be quickly ro 
tated through the speed-multiplying gears 205 
and 206. It is of course understood that the cam 
27 is timed to perform its functions in proper 
relation to the operation of other parts of the 
machine, as will later more clearly appear. 
The binding strip 9 is pushed forward by the 

feed rolls ? 97 and í 98 through a rearWardly far 
ing guide 28 which is fixed upon a transverse 
stationary shearing bar 29 fixedly mounted at 
its ends upon the machine frame. The binding 
strip 9 is thus pushed beneath a guide plate 
29A and freely over the top of the repositioned 
pile of sheets and when its advancing end comes 
into engagement with the face of the pusher slide 

| 56, which at this time has moved only a rela 
tively short distance away from such pile, as 
shown in Figure 33, the end of this strip, having 
a natural tendency to curl somewhat, is deflected 
downward through the space between the bed 
plate floor Sections 89 and 90, beneath which this 
end of Such strip now projectS. 
A movable shearing bar or blade 220 co-oper 

ates with the stationary shearing bar or blade 29 
to cut a binding blank or piece of the proper 
length from the strip 9 following each above 
described actuation of the feed rollers. 97 and 
98. The movable shearing blade or bar 220 is 

disposed at an inclination transversely for effec 
tive shearing action with the horizontal station 
ary Shearing blade or bar 29. This movable 
blade 220 is fixed upon a transversely extending 
actuating bar in the form of a lever 22 which 
at its end toward the front side of the machine 
has a fulcrum pivot 222 on the machine frame, 
A downwardly extending link 223 pivotally con 
nects the other end of this blade-carrying lever 
22 i With a rear arm of a bel-crank lever 224 hav 
ing a fulcrum pivot 225 on the machine frame 
and a downwardly extending arm of which car 
lies a cam roller 226 engaging in a cam groove 
22 in the face of a cutter-operating cam 228 
fixed upon the camshaft 98. 
As shown in dotted lines in Figures 29 and 30, 

the cam groove 227 has a long outer concentric 
portion by which the cutter blade 220 will be held : 
at its normal elevated inactive waiting position 
during the major portion of a rotation of the 
cam 228 and a shorter inner portion of this can 
groove effects the strip-severing operation of the 
movable shearing blade and returns it to its up 
per waiting position, the time at which this 
return movement is effected, however, not being 
critical. The cam 228 is so timed as to operate 
the shearing blade 220 for severing the binding 
strip 9 immediately following the feeding oper 
ation of the feed rolls 97 and 98, the latter 
being operated in proper relation with the move 
ments of the pusher slide 56. 
When the binding Strip 9 has been severed 

as above described, the cut-off piece thereof at 
first lies loosely across the top of the pile of sheets 
substantially as shown in Figure 33. This pile 
of sheets is now to be compressed into a compact 
condition and the end portions of the severed 
piece of binding strip f 9 are to be turned down 
closely against the front and rear edges or sides 
of this pile, as shown in Figures 34 and 35, in the 
illustrated machine both of these operations be 
ing performed at the same time. 
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A vertically movable head 229, which is nor 
mally at rest above the top plate 25, as shown 
in Figures 2, 3, 5, 6 and 33, is in vertical align 
ment With a rather large rectangular opening 
230 through this top plate directly above the 
middle of the length of the pile of sheets, this 
Opening being in alignment With the space be 
tween the bedplate floor Sections 89 and 90. 
This head rigidly carries a pair of similar de 
pending front and rear forming or bending jaws 
23, 23 which are guided in the opening 230 
and Which are spaced apart only a trifle more 
that the width of the pile of sheets. Further 
guides 23A, 23A for these formers 23, 23, at 
their inner lateral margins, are fixed upon the 
top plate 25. When the head 229 descends the 
piece of binding strip Í9í will have its end por 
tions turned or bent downward at right angles 
in conformity with and closely against the pile 
of sheets, as shown in Figures 34 and 35. 
While the formers 23, 23 are descending, a 

doWinwardly Spring-pressed presser plate 232 car 
ried by the head 229 is moved downward thereby. 
This presser plate extends horizontally above 
and normally in spaced relation with the pile 
of sheets and its binding strip 9 f. This presser 
plate is rigidly fixed upon the lower ends of a 
pair of similar vertical rods 233, 233 which are 
slidable through the head 229 at the opposite 
Sides thereof respectively and are adjustably 
held in place by means of nuts 234, 234 thereon 
above the head 229. The presser plate 232 is 
Steadied in its movement by means of a pair of 
Small vertical guide rods or pins 235, 235 fixed at 
their lower ends to the presser plate and slidably 
guided through the top plate 25, which it will 
be noted is shown as of considerable thickness, 
the upper ends of these guide pins being shown 
in Figure 1 adjacent the ends of the presser 
plate. 
The presser plate 232 is pressed downward by 

thrust springs 236, 236 on its respective rods 233, 
233. When the head 229 descends, together with 
its forming or Shaping jaWS 23, 23, the Springs 
236, 236 Will be compressed and will press the 
presser plate 232 down firmly upon the top of the 
pile of sheets, thereby compressing and compact 
ing the latter. The pile of sheets is maintained 
in this compressed condition. With the turned 
down piece of binding strip f9 held in place 
thereon, as shown in Figures 34 to 38 inclusive, 
for a sufficient time to enable the depending ends 
of the binding strip to be folded into overlapping 
relation and glued together, by means of devices 
for this purpose to be described later, and as is 
shown in Figures 7 and 38. The means for auto 
matically operating the head 229 together with 
the above described parts carried thereby will 
noW be described. 
The head 229 has a pair of laterally spaced up 

Standing ears which carry a pivot pin 237 engag 
ing in a radial slot 238 through the front end of 
a rocking lever 239, shown as bent or bowed up 
Wardly, which at its rear end is fixed upon a 
transverse horizontal rock shaft 240 journaled 
in bearings on the top of the machine frame. A 
forwardly extending and normally upWardly in 
clined operating lever 24 is fixed upon the end 
of the rock shaft 240 at the front side of the 
machine. A downWardly extending link 242 is 
pivoted at its upper end to the lever 24 and has 
through its lower end portion a longitudinal slot 
243 by which it is guided on the cam shaft 98. 
Upwardly from this guide slot this link carries 
a cam roller 244 engaged in a can groove 245 in 

5 

the face of a cam 246 fixed upon the camshaft 
98 to be rotated thereby. The cam groove 245 
is SO Shaped and the can 246 so timed as to op 
erate the head 229 together with its operating 
parts in the above described manner. In this 
particular construction, the head 229 will be posi 
tively actuated in each direction of its move 
ment by the illustrated double-throw box cam 
246. 
During the time that the rearward end por 

tion of the piece of binding strip 9 is extend 
ing down below the lower side of the floor formed 
by the Spaced bedplate sections 89 and 90, an 
adhesive is applied to the forward or inner sur 
face of the extremity of this end portion. This 
is accomplished automatically by means of an 
air Spray device now to be described. A dis 
Charge nozzle 24 is directed at an inclination 
rearWardly and upwardly towards the above 
noted front face portion of the piece of binding 
Strip 9. This nozzle has an inner tube 248 
extending down. Within and terminating near 
the bottom of a closed container 249, by the re 
novable top of which the nozzle 247 and its 
inlet tube 248 are carried. The receptacle 249 
is Supported by means of a transverse bracket 
member 250 fixed to frame parts of the machine, 
as shown in Figures 2, 3, 4 and 6. A quick-dry 
ing adhesive, Such as liquid glue of suitable 
fluidity and composition, is contained in the re 
Ceptacle 249. 
Compressed air may be admitted into the con 

tainer 249 around the upper portion of the tube 
248 through a top connection 25, shown as hav 
ing a short pipe section 252 connected thereto. 
A bent piece of tubing 253, which may be a flexi 
ble tube or hose, connects the pipe section 252 
With a nipple 254 leading from one end of a valve 
body or casing 255 fixedly supported upon thema 
chine frame by means of a bracket 256. A sup 
ply pipe 257 for compressed air is connected to 
the other end of the valve body 255. The air 
Valve comprising the body portion 255 may be, 
as indicated, of a usual type, having an upwardly 
air-pressed stem 258 which closes communication 
through the valve body 255 between the supply 
pipe 257 and the outlet nipple 254, this valve stem 
being shown as terminating in an upWardly 
rounded head, directly below the camshaft 98 at 
the front side of the machine. 

It has already been noted that the sheet count 
ing and packaging machine of my invention 
Should be self-contained as to all of its parts 
and accessories. Accordingly, the air supply pipe 
257 is connected to the delivery outlet of an air 
CompreSSOr 259 mounted upon the platform 40. 
This compressor is shown as driven from the gear 
box shaft 44 by means of a belt 260 and speed 
multiplying pulleys 26 and 262. The means for 
automatically operating the air valve stem 258 
at the proper time comprises a cam 263 fixed upon 
the adjacent end of the camshaft 98. The valve 
stem 258 is moved to its valve-closing position 
by means of compressed air acting thereon. The 
Valve-Opening cam 263 has an inner concentrical 
ly arcuate peripheral can face provided for the 
normal open-Valve position of the valve stem 258 
as shown in Figures 2, 4, 5 and 31, and has an 
Outer Concentrically arcuate peripheral cam face 
forming a cam rise by which at the proper time 
the valve stem 258 is depressed to and main 
tained for the desired interval of time at its 
Valve-Opening position as shown in Figure 32. 
An automatically operated device now to be 

described is provided for folding the downwardly 
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eXtending end portions of the binding strip piece 
9f firmly and smoothly against the bottom of 
the compressed pile or pack of sheets, with Such 
end portion to which the adhesive has been ap 
plied overlapping the other end portion beneath 
the latter and firmly pressed against it, thus 
becoming attached thereto by means of the ad 
hesive, thereby to produce a unitary securely 
bound package as shown in Figures 7 and 38. 

Similar front and rear slidable folding plates 
265 and 266, shown in Figures 6 and 35 to 38 
inclusive, are guided at their lateral edges in 
respective grooves 26, 267 extending along the 
laterally spaced opposed edge faces of the re 
Spective bedplate floor sections 89 and 90, above 
the rearward portions of the above noted grooves 
78, 78 therein. The flat upper surfaces of 

these slide plates 265 and 266 are flush with the 
floor Surface of the bedplate Sections 89 and 90, 
the rearward upper corner of the front plate 265 
and the forward upper corner of the rear plate 266 
being rounded, for the passage of these strip 
folding plates snUgly beneath the pile of sheets 
and its binding strip without catching thereon. 
The front strip-folding plate 265 is normally 

inactively positioned with its rear edge just for 
Wardly from the front strip-bending former jaw 
23A, as shown in Figures 6 and 35, while the 
rear strip-folding plate 266 is normally inactively 
positioned With its front edge at a Somewhat 
greater distance rear Wardly beyond the rear strip 
bending former jaw 23, as shown in Figures 6, 
35, 36 and 37. In performing their folding and 
gluing operations, the front folding plate 265 is 
first moved rearward Substantially to the posi 
tion shown in Figure 36, thereby folding the for 
Ward Strip end portion rearwardly Snugly and 
Smoothly against the lower side of the compressed 
pile of sheets, as there shown. Immediately fol 
lowing this the rear folding plate 266 is moved 
forward substantially to the position thereof 
shown in Figure 38. 

During the latter part of this forward move 
ment of the rear plate 266 the front plate 265 
has sufficient retractive or forward movement 
imparted thereto as to provide clearance for the 
advancing rear plate 266, as well as also for the 
real Strip end portion which is being folded by 
the latter plate. This rear folding plate 266 folds 
the rear Strip end portion Snugly and smoothly 
beneath the compressed pile of sheets with the 
adhesive bearing face of its extremity overlap 
ping and pressed against the lower face of the 
folded forward strip end portion, whereby the 
Overlapped Strip end portions are adhesively se 
cured together. Both of the folding plates 265 
and 266 are now finally fully retracted to their 
normali inactive Waiting positiOnS. 
The autOmatically operated means for operat 

ing the strip-folding slide plates 265 and 266 in 
the above described manner in performing their 
functions will now be described. The two sepa 
rate groups of elements for Separately operating 
the two strip-folding plates 265 and 266 in coor 
dinated co-operative relation as above described 
have a close resemblance and Operate in Substan 
tially the same manner. 
The slidable strip-folding plate 265 on its lower 

Side has a rather long downwardly extending 
rigid ear 268 which rigidly carries a transverse 
pivot pin 269. An upstanding operating lever 
270, fixed at its lower end upon the middle por 
tion of a transverse fulcrum-providing rock shaft 
27 journaled at its ends in lateral frame parts 
Of the machine, as shown in Figure 4, has at its 

upper end a longitudinal slot 272 through which 
the pivot pin 269 extends. Toward the rear side 
of the machine the rockshaft 2 has fixed there 
on the upper end of a downwardly extending lever 
arm. 273 the lower end of which on its side towards 
the rear side of the machine carries a can foll 
lower roller 24. This ever arm 23 is shorter 
than the upstanding lever 270 and is shown as 
substantially in the same radial plane therewith. 
The fulcrum shaft 27 is located at a level 

above the cam shaft 98 and in a vertical plane 
forwardly therefrom towards the front end of 
the machine. The spacing of the can follower 
roller 274 from the fulcrum shaft 2 is shown as 
slightly greater than the spacing of the latter 
above the level of the cam shaft 98, so that the 
cam follower roller 274 is thus adapted to Swing 
in an arc slightly below the level of the latter 
shaft. A quick-acting lever-like cam 275 having 
a perineral cam face of elongated elliptical con 
tour is fixed adjacent one of its ends upon the 
camshaft 98 in position to have engagement with 
the cam follower roller 24. 
When substantially at its normal inactive po 

sition this cam extends downward from the can 
shaft 98 as shown in Figures 4 and 35. This can 
275 when in operation rotates in a clockwise di 
rection when viewed from the rear side of the 
machine, as is indicated in Figures 26, 35 and 36. 
At the proper time during the rotation of the 3 
cam 275 it will quickly and positively impart 
strip-folding movement to the plate 265, from its 
normal inactive position shown in Figures 6 and 
35, to its operated position shown in Figure 36. 
Spring means for retracting this front slide plate 3 
265 under the control of its operating cam 275 
in co-ordinated timed relation with the move 
ninents of the rear slide plate 266 will be de 
Scribed a little later. 
The automatically operated group of elements 

constituting means for operating the rear strip 
folding slide plate 266, as compared with those 
just described for the front strip-folding slide 
plate 265, for similarly performing its correspond 
ing functions as described above, are as follows: 
Rigid lower ear 276 on the rear slide plate 26, 
transverse pivot pin 27T rigidly carried by the 
latter, upstanding operating lever 278 fixed at 
its lower end upon a transverse fulcrum shaft 
279 journaled at its ends in frame parts of the 
machine, slot 280 for the pivot pin 27 longitudi 
nally through the upper end of the operating 
lever 278, downwardly extending lever arm 28 
fixed at its upper end upon the fulcrum shaft 
279, cam follower roller 282 carried by the lower 
end of the latter, and quick-acting elongated 
elliptical cam 233 fixed adjacent one of its ends 
upon the cam shaft 98. 
At its normal inactive position shown in Fig 
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ures 4, 35 and 37 the cam 283, which is disposed 60 
toward the front Side of the machine from the 
other similar cam 275, extends upwardly from 
the cam shaft 98 at a slight inclination towards 
the rear end of the machine. It will be noted 
that the fulcrum shaft 279 is towards the rear 
end of the machine from the cam shaft 98 and 
at the same level as the other fulcrun shaft 2. 
The lever arm 28, which is shown as at a slight 
forward inclination from the radial plane of the 
upstanding lever 278, carries its cam follower 
roller 282 on its side towards the front side of 
the machine, in position to be engaged by the 
cam 283. This cam follower roller 282 swings in 
an arc rearwardly from the camshaft 98 towards 
the rear end of the machine, with the two lever 
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2,049,022 
arms 273 and 28 thus opposed to each other 
at opposite sides of the cam shaft 98. See Fig 
ure 26. 
A coiled retractile Spring 284 connects together 

the two lever arms 273 and 28 for retracting 
both of the strip-folding slide plates 265 and 
266 under the control of their respective operat 
ing cams 275 and 283. At the proper time during 
the rotation of the cam 283 it will quickly and 
positively impart strip-folding movement as above 
described to the slide plate 266, from its normal 
inactive position shown in Figures 6, 35, 36 and 
37, to its operated position shown in Figure 38, 
in timed relation with the above described move 
ments of the slide plate 265. It will be noted 
that the cam 283 rotatively lags behind the can 
275 as to the time of operating engagement of 
these cams with their respective cam follower 
rollers 274 and 282. This provides the above 
noted clearance between the two strip-folding 
slide plates 265 and 266, so that they cannot 
strike against one another. 
An automatically operated ejector device for 

successively delivering the bound packages from 
the machine remains to be described. In the 
particular machine shown in the drawings, this 
ejector device is operated by the above described 
operating means for the pusher slide 56, and is 
shown as thus operated from the slide block 
member TT which carries the pusher slide f56, 
as will be described a little later. In the Con 
struction shown, the packages of bound sheets are 
ejected rearwardly from the rear end of the 
machine and are received upon the upper end 
of a downwardly and rearwardly inclined deliv 
ery chute 285 down which they slide and from 
which they drop and may fall into any Suitable 
receptacle placed at this end of the machine. 
A pair of ejector pins 286, 286 arranged in a 

vertical plane transversely of the machine are 
suitably spaced apart for ejecting engagement 
with a bound package at a Suitable distance in 
wardly from its opposite ends. In their ejecting 
position and movement the vertical ejector pins 
286, 286 project an effective distance above the 
floor formed by the bedplate sections 89 and 90, 
as shown for one of them in Figures 6, 21, 22 and 
23. During practically all of their retractive or 
return movement these pins are in a depressed Or 
withdrawn position with their upper ends below 
the floor surface of the bedplate sections 89 and 
90, as shown in Figure 25. These pins respec 
tively have travelling movement in slots 28, 
287 which extend through the bedplate sections 
89 and 90 longitudinally thereof. A description 
of the means for mounting and controlling the 
operation of one of these ejector pins 286 will 
serve for both, and such means illustrated more 
particularly in Figures 21 to 25 inclusive will now 
be described. 
A vertical cylindrical housing 288 at its top 

has lateral flanges 289, 289 which are slidably 
guided in the lateral wings of a wide shallow 
T-slot 290 in the lower side of the floor plate sec 
tion 89 extending longitudinally thereof in paral 
lel alignment with the ejector pin slot 287, there 
being a similar T-slot in the other floor plate 
section 90. The ejector pin 286 is rigidly car 
ried by the upper end of a rod 29 which is mov 
able longitudinally within the housing 288. 
The housing 288 has a flat closed top 292 

through an aperture in which the ejector pin 286 
A tubular bottom plug 293 is 

shown as removably fixed in the lower end of the 
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housing 288 by means of a screw and forms a 
guide for the rod 29. 
A collar or sleeve 294 surrounds the middle 

portion of the rod 29 and is slidable within the 
housing 288. 
A transverse pin 295 extends through the 

housing 288 in vertical slots 296, 296 therein, 
through apertures in the slidable sleeve 294 and 
through an aperture in the longitudinally mov 
able or slidable ejector pin-carrying rod 29. 
Similar upper and lower coiled thrust Springs 298 
and 299 on the rod 29 are interposed respec 
tively between its slidable collar 294 and its 
upper and lower abutments 292 and 293 formed 
respectively by the top wall 292 and the bottom 
guide plug 293 of the housing 288. The project 
ing ends of the transverse pin 295 carry a pair 
of cam rollers 300, 300. A pair of stationary 
bar-like or rail-like cams 30?, 30, are disposed 
in the path of travel of the cam rollers 300, 300 
and form cam tracks therefor. Ihese cams are 
respectively fixedly supported from a floor-form 
ing bedplate Section Such as 89, by means of a 
pair of depending bracket plates 302, 302. These 
cams 30, 30 are straight or flat along their 
upper and lower faces but have upper front end 
can faces inclined downwardly and lower rear 
end cam faces inclined upwardly. 
When the cam rollers 300, 300 are free from 

the cams 30, 30 í, either beyond the front ends 
thereof as shown in Figures 6 and 21 or beyond 
the rear ends thereof as shown in Figure 22, the 
opposed springs 298 and 299 have a tendency to 
center these rollers in a plane between the upper 
and lower faces of these cams. Consequently, 
when the ejector pin 286 has package-ejecting 
movement imparted thereto, the can rollers 300, 
300 will travel over the top of the cams 30, 30t 
as shown in Figure 23, thereby compressing the 
upper spring 298, whereby the transverse pin 295 
Will raise the ejector pin 286 to an effective eject 
ing position. Contrawise, when the ejector pin 
286 has return movement imparted thereto, the 
Cam rollers 300, 300 will travel beneath the cams 
30, 30 as shown in Figures 24 and 25, com 
pressing the lower spring 299, while the ejector 
pin 286 will then be withdrawn downwardly by 
the transverse pin 295, so that the upper end 
of this ejector pin can then pass freely below 
the lower side of the next succeeding pile of : 
sheets , , which has in the meantime been re 
positioned by the pusher slide 56, to be bound 
into a package as will soon clearly appear. 
The upper end of the housing 288 has an end 

of an Operating bar 303 fixed thereto and extend 
ing to the front end of the machine. There is 
another similar operating bar 303 for the other 
housing 288. A transverse bar 304 is fixedly 
carried by the slide block member 7 of the 
pusher slide 56. The front end of each of the 
operating bars 303, 303 has an elongated slot 305 
with closed ends through it extending longitudi 
nally thereof, and a headed stud 306 fixedly car 
ried by the transverse bar 304 passes through 
this slot, as clearly shown in section in Figure 3 
and in dotted lines in Figure 1, thereby forming 
a lost-motion operating connection for the ejec 
tor pins 286, 286. 

It will now be evident that, during the continu 
Ous automatic operation of the machine, when 
the pusher slide 56 repositions a counted pile of 
sheets, the ejector pins 286, 286 Will at the same 
time deliver a bound package the pile for which 
has been next previously repositioned. The pur 
pose of the above noted lost-motion connection 
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is because the ejector pins 286, 286 do not need 
to travel the full length of throw Of the pusher 
Slide 56, which Would necessitate making the 
machine as a whole of greater length. 

It should be clear from the preceding descrip 
tion that the rapidity of the successive one-by 
One sheet-counting operations performed by the 
revolving sucker tubes 5, 5, 5 should be in 
timed relation with the speed of operation of 
all other parts of the machine. It might be fur 
ther noted that the adjustable collars 75 and 
76 on the piston rod T3 of the counting motor 
70 may be utilized in adjusting both the position 
and extent of throw of the actuating lever 65, in 
each direction of its movement. For example, 
by adjusting these collars towards each other, 
the length of throw of the actuating lever 65 may 
be reduced, by reason of the hooked upper end 
of this lever abutting against both of the collars 
75 and 76 at the same time and at an angle be 
tween them, as should be clear from Figures 1 
and 2. 
When counting and packaging paper currency, 

when the operation or use of the machine is 
discontinued for any length of time, with no at 
tendant present, as when this work has been Com 
pleted for the time being, or when discontinuing 
work for the day, or other periods, all of this cur 
rency is removed from the machine, as a matter 
of its security. Then the machine should be 
reset with its operating parts at their Starting 
position. In the illustrated machine this is ac 
complished by manually rotating the combined 
counting and controlling wheel or disc 59 to its 
starting position shown in Figures 2 and 8; and 
also the clutch-engaging Spring is to be 
placed in a relaxed condition, by disengaging the 
hook 9 of the spring-controlling link 5 from 
the stud if, as shown on Figure 2, thereby assur 
ing that the clutch element 08 will be main 
tained at its disengaged position shown in Figure 
4. The motors 39 and 47 are of course stopped, 
and as a precaution the circuit of the magnet 
t2 is manually broken or Switched out. 
In beginning work or starting the operation 

of the empty machine, the Supply hopper, having 
the bottom 2, is first loaded with the paper cur 
rency, such as the sheets f, ?, while all of the 
three electric circuits are of course to be Switched 
in. The pawl lever 85 is now operated man 
ually to remove its detent 87 from the recess 8 
in the counting Wheel disc 59, Which results in 
the immediate starting of the sheet-withdraw ing 
and counting operations, as will be clear from the 
foregoing description. After only a very few 
sheets , it have been counted, the pawl lever 
85 is released from manual control, for its detent 
S7 then to ride upon the face of the counting 
diSC 593. 
The clutch spring is left in its relaxed con 

dition until the rotative operating movement of 
the counting disc 59 has brought it to the posi 
tion thereof shown in Figure 9, the arcuate con 
tact element 62 having then traversed its gap and 
made conductive contact with the contact mem 
bers 125 and 27, whereupon the spring is 
hooked up into its stretched effective condition, 
after which the machine may be operated contin 
uously and automatically as long as desired, 
and as hereinbefore described. The purpose of 
this arrangement is to prevent the operation of 
the binding or packaging device before a first 
pile of sheets f, have been counted out and this 
pile repositioned in the machine, i. e., while the 
rear of the machine is still empty. 

z, Ukb, Uzz? 

The three fulcrum pivots f 64, f T and ?e2 for 
the respective cam-operated lever arms 63, 70 
and 8, shown in Figures 16 and 17, 18 and 19, 
21 and 22, are shown in Figure 4 as combined 
into a transverse fulcrum rod 30. 

It has been found and might be noted that 
looseness of the piston in the vacuum motor cyl 
inder 70, thereby providing leakage, will effec 
tively perform the function of the relief ports 80, 
89, without these relief ports. 
The Compressed air valve 255 is of a standard 

type, having its movable valve element moved to 
closed position by fluid pressure, in this instance, 
by compressed air from the air compressor 259, 
Which thus has a constant tendency to raise the 
Valve Stem 258. 

It is obvious that the pusher slide 56 is an in 
termediary member which serves as a pile-re 
nover for the counting mechanism and as a pile 
positioner for the packaging mechanism. 

It is thought that both the construction and 
Operation of the sheet counting and packaging 
machine illustrated in the accompanying draw 
ings as an embodiment of my invention have now 
been fully described. A similar machine has 
been found to operate effectively. However, it is 
obvious that various modifications may be made 
in the construction shown in the drawings and 
above particularly described, within the principle 
and Scope of my invention as defined in the ap 
pended claims. I do not specifically limit myself 
to the materials, Size, Shape, proportions, or par 
ticular relationship of parts, these being given 
Simply as a means for clearly describing the sheet 
Counting and packaging machine of my invention. 
What I claim is:- 
1. In a sheet counting and packaging machine, 

in combination, a counting mechanism adapted to 
pull and count and pile sheets to be packaged, 
Said mechanism comprising supply means adapt 
ed to hold a Supply of sheets in compact collated 
relation, a Sucker device adapted to withdraw said 
sheets successively one-by-one from said Supply 
means, a counting device adapted to count said 
Withdrawn sheets successively one-by-one before 
they are deposited to form a pile thereof, and 
receiving means adapted to form a deposited pile 
of Said Withdrawn and counted sheets; and a 
packaging mechanism adapted to bind said pile of 
counted sheets into a unitary package, said latter 
mechanism comprising a pile-repositioning device 
adapted to remove and reposition said deposited 
pile of counted Sheets, a binding strip feeding de 
Vice adapted to feed a binding strip across said 
repositioned pile, a strip-cutting shearing device 
adapted to sever a binding piece from said strip, 
a combined pile-compressing and strip-holding 
device adapted to bend said cut-off strip piece 
around Said pile and compress the latter, an ad 
hesive-applying device adapted to apply an ad 
hesive to a projecting end portion of said binding 
Strip piece, a Strip-folding device adapted to fold 
Over into Overlapping relation and press together 
the end portions of Said strip piece with the ad 
hesive between them, and an ejector device 
adapted to deliver the bound package out of the 
machine. 

2. In a sheet counting and packaging machine, 
in combination, a counting mechanism adapted 
to pull and count and pile sheets to be packaged, 
Said mechanism comprising supply means adapt 
ed to hold a Supply of sheets in compact collated 
relation, a Sucker device adapted to withdraw 
Said sheets Successively one-by-one from said 
Supply means, a counting device adapted to 
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count said withdrawn sheets successively one-by 
One before they are deposited to form a pile 
thereof, and receiving means adapted to form 
a deposited pile of Said withdrawn and counted 
sheets; and a packaging mechanism adapted to 
bind Said pile of counted sheets into a unitary 
package, Said latter mechanism comprising a 
pile-repositioning device adapted to remove and 
reposition Said deposited pile of counted sheets, 
a binding Strip feeding device adapted to feed 
a binding Strip across said repositioned pile, a 
Strip-cutting Shearing device adapted to sever a 
binding piece from said strip, a combined pile 
compreSSing and strip-holding device adapted to 
bend Said cut-off strip piece around said pile 
and compress the latter, an adhesive-applying 
device adapted to apply an adhesive to a project 
ing end portion of said binding strip piece, a 
Strip-folding device adapted to fold over into 
Overlapping relation and press together the end 
portions of Said Strip piece with the adhesive 
between them, and an ejector device adapted to 
deliver the bound package out of the machine; 
and an electrical controlling device adapted to be 
jointly Cperated by said counting mechanism and 
Said packaging mechanism and adapted to have 
Co-ordinating control of the operation of both 
of Said mechanisms. 

3. In a sheet counting and packaging machine, 
in combination, a counting mechanism adapted 
to pull and count and pile sheets to be packaged, 
Said mechanism comprising supply means adapt 
ed to hold a Supply of sheets in compact collated 
relation, a sucker device adapted to withdraw 
Said sheets successively one-by-one from said 
Supply means, a counting device adapted to 
Count Said withdrawn sheets successively one 
by-One before they are deposited to form a pile 
thereof, receiving means adapted to form a de 
posited pile of Said withdrawn and counted 
Sheets, and Operating means adapted to operate 
Said devices automatically in proper timed rela 
tion With each other; and a packaging mecha 
nism adapted to bind said pile of counted sheets 
into a unitary package, said latter mechanism 
comprising a pile-repositioning device adapted 
to remove and reposition said deposited pile of 
counted sheets, a binding strip feeding device 
adapted to feed a binding strip across said re 
positioned pile, a strip-cutting shearing device 
adapted to sever a binding piece from said Strip, 
a combined pile-compressing and Strip-holding 
device adapted to bend said cut-off Strip piece 
around said pile and compress the latter, an ad 
hesive-applying device adapted to apply an ad 
hesive to a projecting end portion of said binding 
Strip piece, a strip-folding device adapted to fold 
Over into overlapping relation and press together 
the end portions of said strip piece with the ad 
hesive between them, an ejector device adapted 
to deliver the bound package out of the machine, 
and Operating means adapted to operate said 
devices of Said packaging mechanism automati 
cally in proper Sequence. 

4. In a sheet counting and packaging machine, 
in combination, a composite counting mecha 
nism adapted to pull and count and pile sheets 
to be packaged, Said mechanism comprising Sup 
ply means adapted to hold a Supply of sheets in 
compact collated relation, a Sucker device adapt 
ed to withdra W Said SheetS Successively one-by 
one from said Supply means, a counting device 
adapted to count Said Withdrawn sheets Succes 
sively one-by-one before they are deposited to 
form a pile thereof, receiving means adapted to 
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form a deposited pile of Said withdrawn and 
counted Sheets, and Operating means adapted to 
Operate Said devices automatically in proper 
timed relation with each other; and a composite 
packaging mechanism adapted to bind said pile 
of counted Sheets into a unitary package, said 
latter mechanism comprising a pile-reposition 
ing device adapted to remove and reposition said 
deposited pile of counted Sheets, a binding strip 
feeding device adapted to feed a binding strip 
acroSS Said repositioned pile, a strip-cutting 
Shearing device adapted to sever a binding piece 
from Said Strip, a combined pile-compressing and 
Strip-holding device adapted to bend said cut 
Off Strip piece around said pile and compress the 
latter, an adhesive-applying device adapted to 
apply an adhesive to a projecting end portion of 
Said binding Strip piece, a strip-folding device 
adapted to fold over into overlapping relation 
and preSS together the end portions of said strip 
piece With the adhesive between them, an ejector 
device adapted to deliver a bound package out 
Of the machine, and means adapted to operate 
Said devices of Said packaging mechanism auto 
matically in proper Sequence; and an electrical 
Controlling device adapted to be jointly operated 
by Said composite counting mechanism and said 
composite packaging mechanism and adapted to 
have coordinating control of the operation of 
both of these two composite mechanisms. 

5. In a sheet counting and packaging machine, 
in combination, a counting mechanism adapted 
to pull and count and pile sheets to be packaged, 
a packaging mechanism adapted to bind the pile 
Of counted Sheets into a unitary package, and an 
electrical controlling device adapted to be jointly 
Operated by Said counting mechanism and said 
packaging mechanism and adapted to have co 
Ordinating control of the operation of both of 
Said mechanisms, said electrical controlling de 
Vice comprising a series circuit, a circuit-con 
trolling Switch included in series in said circuit 
and adapted to be operated by said counting 
mechanism, and another circuit-controlling 
SWitch included in series in said circuit and 
adapted to be operated by said packaging mech 
ani Sm. 

6. A sheet counting and piling mechanism hav 
ing, in combination, a supply hopper adapted to 
contain a Supply of sheets on edge in compact 
collated relation against a rear wall thereof which 
terminates downwardly in spaced relation above 
the rear end of the hopper bottom, a follower in 
Said hopper adapted to press said sheets contin 
uously towards said rear hopper wall, a sucker 
device having Sucker means adapted to move 
downwardly in proximity to and rearwardly from 
the lower edge of said rear hopper wall and 
adapted to withdraw said sheets downwardly 
from Said hopper Successively one-by-one and to 
release then downwardly, a counting device 
adapted to count Said withdrawn sheets succes 
Sively one by one before they are thus released by 
Said Sucker means, a vacuum-operated air motor 
adapted to Operate said counting device, vacuum 
izing means adapted to apply sheet-holding vacu 
lumizing Suction to said sucker device and to apply 
Operating vacuizing Suction to said vacuum air 
motor, and a receptacle adapted to receive and 
form a collated pile of said counted and released 
sheets. 

7. In a sheet counting and packaging machine, 
in combination, Supply means adapted to hold a 
Supply of sheets in compact collated relation, a 
Sucker device adapted to Withdraw said sheets 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

75 

  



0. 

20 

30 

40 

5 5 

60 

5 

successively one-by-one from said supply means 
and to deposit them to form a pile thereof, a 
counting device adapted to count said Withdrawn 
SheetS Successively one-by-one While they are 
being held by said sucker device, a pile-removing 
device adapted to remove Said deposited pile of 
counted sheets, packaging means adapted to bind 
Said removed pile of counted sheets into a unitary 
package, and an electrical controlling device 
adapted to be jointly operated by said counting 
device and Said pile-removing device and adapted 
to have co-ordinating control of the operation of 
Said three devices and of said packaging means. 

8. In a sheet counting and packaging machine, 
in combination, Supply means adapted to hold a 
Supply of sheets in compact collated relation, a 
Sucker device adapted to withdraw said sheets 
SucceSSively one-by-one from Said supply means 
and to deposit them to form a pile thereof, a 
Counting device adapted to count said withdrawn 
Sheets Successively one-by-one while they are 
being held by said sucker device, a pile removing 
device adapted to remove said deposited pile of 
COunted Sheets, packaging means adapted to bind 
Said removed pile of counted sheets into a uni 
tary package, and an electrical controlling device 
adapted to be jointly operated by said counting 
device and said pile-removing device and adapted 
to have co-ordinating control of the operation of 
Said three devices and of Said packaging means, 
Said electrical controlling device comprising a 
Series circuit, a circuit-controlling switch in 
cluded in Series in Said circuit and adapted to be 
Operated by Said counting device, and another 
Circuit-controlling Switch included in series in 
Said circuit and adapted to be operated by said 
pile-removing device. 

9. In a sheet counting and packaging machine, 
in combination, a counting mechanism adapted 
to Count and pile sheets to be packaged, said 
mechanism comprising Supply means to hold a 
Supply of Sheets, a piling device adapted to With 
draw Said sheetS Successively one-by-one from 
Said Supply means and to deposit them to form 
a pile thereon, and a counting device adapted to 
count Said withdrawn sheets successively one 
by-One before they have been deposited into a 
pile; a packaging mechanism adapted to bind 
Said pile of counted sheets into a unitary pack 
age, Said latter mechanism comprising a pile 
repositioning device adapted to remove and re 
position Said deposited pile of counted sheets, 
and packaging means adapted to bind said reposi 
tioned pile of counted sheets into a unitary pack. 
age; and an electrical controlling device adapted 
to be jointly operated by said counting device 
and Said packaging mechanism and adapted to 
have coordinating control of the operation of 
both of Said mechanisms, said electrical control 
ling device comprising a series circuit, a circuit 
controlling SWitch included in series in said cir 
cuit and adapted to be operated by said counting 
device, and another circuit-controlling switch 
included in Series in Said circuit and adapted to be 
Operated by said packaging mechanism. 

10. In a sheet counting and packaging ma 
chine, in combination, a counting mechanism 
adapted to count and pile sheets to be packaged, 
said mechanism comprising Supply means to hold 
a supply of sheets, a piling device adapted to with 
draw said sheets successively one-by-one from 
said supply means and to deposit them to form a 
pile thereof, and a counting device adapted to 
count Said withdrawn sheets successively one-by 
one before they have been deposited into a pile; 

a packaging mechanism adapted to bind said pile 
of counted sheets into a unitary package, said 
latter mechanism comprising a pile-repositioning 
device adapted to remove and reposition said de 
posited pile of counted sheets, and packaging 
means adapted to bind said repositioned pile of 
Counted sheets into a unitary package; means 
adapted to be controlled by said counting device 
and adapted to discontinue the operation of said 
Counting mechanism when a predetermined fixed 10 
number of sheets have been counted and piled, 
and means adapted to be controlled by said pack 
aging mechanism and adapted to start said 
Counting mechanism into operation again after 
said pile of counted sheets have been removed by li5 
Said repositioning device; and an electric con 
trolling device adapted to be jointly operated by 
Said counting device and said packaging mecha 
nism and adapted to have co-ordinating control 
of the Operation of both of said mechanisms, said 20 
electrical controlling device comprising a series 
circuit, a circuit-controlling switch included in 
Series in Said circuit and adapted to be operated 
by Said counting device, and another circuit-con 
trolling Switch included in series in said circuit 25 
and adapted to be operated by said packaging 
mechanism. 

11. In a sheet counting mechanism, in combi 
nation, a Supply hopper adapted to contain a 
Supply of sheets on edge in compact relation 30 
against a rear Wall thereof having its lower edge 
Spaced above the rear end of the hopper bottom 
a sheet-withdrawing sucker device having suck 
er means adapted to move downwardly in prox 
imity to and rearwardly from the lower portion 
of the rear end of said hopper and adapted to 
Withdraw Said sheets successively one-by-one 
downwardly from Said hopper and thereafter to 
release them, a counting device adapted to count 
Said Withdrawn sheets successively one-by-one 
before they are released by said sucker means, 
and CO-Ordinating Vacuumizing means adapted to 
apply sheet-Withdrawing Suction to said sucker 
device, and to operate said counting device in 
co-ordinated timed relation with the sheet-with 
drawing operation of said sucker means. 

12. In a sheet counting mechanism, in combi 
nation, a supply hopper adapted to contain a 
Supply of sheets on edge in compact relation 
against a rear Wall thereof having its lower edge 
Spaced above the rear end of the hopper bottom, 
a rotary sheet-withdrawing sucker device having 
an orbitally revolving Sucker tube which moves 
transversely of its length and is provided with 
Sucker means adapted to naove in an arc down 
wardly in proximity to and rearwardly from the 
lower portion of the rear end of said hopper and 
adapted to withdraw a single one of said sheets 
downwardly from said hopper each time said 
Sucker tube thus passes in proximity to said hop 
per and thereafter to release Said withdrawn 
sheet, a counting device adapted to count singly 
each of said withdrawn sheets successively one 
by-one before they are released by the sucker 
means of Said Sucker device, and co-ordinating 
vacuizing means adapted to apply sheet-with 
drawing Suction to Said Sucker device and to op 
erate Said counting device in co-ordinated timed 
relation with the sheet-withdrawing operation 
of Said Sucker means. 

13. In a sheet counting mechanism, in combi 
nation, a Supply hopper adapted to contain a 
supply of sheets on edge in compact collated re 
lation against a rear wall thereof having its low 
er edge spaced above the rear end of the hopper 75 
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2,049,022 
bottom, a rotary sheet-withdrawing sucker device 
having a circular series of equally Spaced sucker 
tubes movable downwardly at the rear of and in 
proximity to the lower portion of the rear end 
of said hopper and carrying Suckers adapted to 
withdraw said sheets successively one-by-one 
downwardly from Said hopper and thereafter to 
release them, a counting device adapted to count 
said withdrawn sheets Successively one-by-One 
before they are released by said sucker device, 
means adapted to rotate said Sucker device con 
tinuously, vacuumizing means adapted to apply 
sheet-withdrawing suction successively to each of 
said Sucker tubes successively and individually 
and only while it is moving through its sheet 
withdrawing and releasing arc, and a vacuum 
operated air motor adapted to have operating 
suction applied thereto from one of Said Sucker 
tubes only when the latter is carrying a with 
drawn sheet and thus adapted to operate said 
counting device in co-ordinated timed relation 
with the sheet-withdrawing operation of Said 
Sucker device. 

14. In a sheet counting mechanism, in combi 
nation, a Supply hopper adapted to contain a 
supply of sheets on edge in compact collated re 
lation against a rear wall thereof having its lower 
edge spaced above the rear end of the hopper 
bottom, a rotary sheet-withdrawing sucker device 
having a circular series of equally spaced Sucker 
tubes movable downwardly at the rear of and in 
proximity to the lower portion of the rear end 
of said hopper and carrying Suckers adapted to 
withdraw said sheets successively one-by-One 
downwardly from said hopper and thereafter to 
release them, and a counting device adapted to 
count said withdrawn sheets successively one-by 
one before they are released by said Sucker de 
vice, means adapted to rotate said Sucker device 
continuously, vacuumizing means adapted to ap 
ply sheet-withdrawing suction successively to 
each of said sucker tubes successively and indi 
vidually and only while it is moving through its 
sheet-withdrawing and releasing arc, a vacuum 
operated air motor adapted to have operating suc 
tion applied thereto from One of Said sucker tubes 
only when the latter is carrying a withdrawn 
sheet, thus adapted to operate Said counting de 
vice in co-ordinated timed relation with the 
sheet-withdrawing operation of said Sucker de 
vice, a toothed counting wheel forming an ele 
ment in said counting device, a back-and-forth 
movable element adapted to be operated by Said 
vacuum air motor and adapted to impart sheet 
counting rotation to said counting wheel step-by 
step in co-ordinated timed relation with the 
sheet-withdrawing operation of said sucker de 
vice, and means adapted to be controlled by said 
counting wheel and adapted to discontinue the 
operation of said counting mechanism when a 
predetermined fixed number of sheets have been 
counted. 

15. In a sheet counting mechanism, in com 
bination, supply means to hold a Supply of sheets 
to be counted, a sheet-withdrawing device adapt 
ed to withdraw said sheets successively one-by 
one from said supply means and thereafter to re 
lease and deposit them to form a pile thereof, 
a counting device adapted to count said With 
drawn sheets successively one-by-One before they 
are released by said withdrawing device, discon 
tinuing means adapted to be controlled by Said 
counting device and adapted to discontinue con 
comitantly the operation of said sheet-withdraW 
ing device and of said counting device when a 

predetermined fixed number of sheets have been 
counted and piled, and a pile-removing device 
adapted to be controlled by said counting device 
and adapted to remove said deposited pile O. 
counted sheets, said latter device comprising an 
insertable and withdrawable temporary sheet 
support adapted to be inserted above said com 
pleted pile of counted sheets preparatory to the 
resumption of the sheet-withdrawing and count 
ing operations and to be withdrawn after the 
completion of the pile-removing operation, a 
movable element adapted to be operated to start 
such sheet-withdrawing and counting operations, 
a back-and-forth movable slide adapted "o remove 
said deposited pile of counted sheets and to re 
turn to its original retracted position, co-ordi 
nated operating means adapted to assure the 
proper timed sequence of operation of Said sheet 
support and said starting element and said pile 
removing slide, and controlling means adapted to 
be operated by said pile-removing device and 
adapted to discontinue the operation of said pile 
removing device at the end of each Successive 
cycle of its operation. 

16. In a sheet counting and packaging ma 
chine, in combination, a counting mechanism 
adapted to count and pile sheets to be packaged, 
said mechanism comprising supply means to hold 
a supply of sheets, a sheet-withdrawing device 
adapted to withdraw said sheets successively one 
by-one from said Supply means and thereafter 
to release and deposit them to form a pile thereof, 
a counting device adapted to count Said with 
drawn sheets successively one-by-one before they 
are released by said withdrawing device, discon 
tinuing means adapted to be controlled by Said 
counting device and adapted to discontinue the 
operation of said counting mechanism when a 
predetermined fixed number of sheets have been 
counted and piled; a packaging mechanism 
adapted to bind said pile of counted sheets into a 
unitary package, said latter mechanism con 
prising a pile-repositioning device adapted to 
remove and reposition said deposited pile of 
counted sheets, and packaging means adapted to 
bind said repositioned pile of counted sheets into 
a unitary package, said pile-repositioning device 
comprising means adapted to be controlled by said 
packaging mechanism and adapted to start con 
comitantly the operation of said sheet withdraW - 5 
ing device and of said counting device after said 
deposited pile of counted sheets has been re 
moved by said re-positioning device; and a con 
trolling device adapted to be jointly operated by 
said counting device and said packaging mecha 
nism and adapted to have co-ordinating control 
of the operation of both of said mechanisms. 

17. In a sheet counting and packaging machine, 
in combination, a counting mechanism adapted to 
count and pile sheets to be packaged, said mecha 
nism comprising supply means to hold a Supply of 
sheets, a sheet-withdrawing device adapted to 
withdraw said sheets successively one-by-one 
from said supply means and thereafter to re 
lease and deposit them to form a pile thereof, a 
counting device adapted to count Said Withdrawn 
sheets successively one-by-One before they are 
released by said withdrawing device, discontinu 
ing means adapted to be controlled by said count 
ing device and adapted to discontinue the opera 
tion of said counting mechanism when a prede 
termined fixed number of sheets have been count 
ed and piled; and a packaging mechanism adapt 
ed to be controlled by said counting device and 
adapted to bind said pile of counted sheets into a 
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unitary package, said latter mechanism compris 
ing a pile-repositioning device adapted to remove 
and reposition said deposited pile of counted sheets, 
and packaging means adapted to bind Said re 
positioned pile of counted sheets into a unitary 
package, said pile-repositioning device compris 
ing an insertable and withdrawable temporary 
sheet support adapted to be inserted above Said 
completed pile of counted sheets preparatory to 
the resumption of the sheet-withdrawing and 
counting operations and to be withdrawn after 
the completion of the pile-removing Operation, 
a movable element adapted to be operated to start 
such sheet-withdrawing and counting Operations, 
said pile-repositioning device including a back 
and-forth movable slide adapted to remove and 
reposition said deposited pile of counted sheets 
and to return to its original retracted position, co 
ordinated operating means adapted to assure the 
proper timed sequence of operation of Said sheet 
support and said starting element and Said pile 
removing slide, and controlling means adapted to 
be operated by said packaging mechanism and 
adapted to discontinue the operation of said 
packaging mechanism at the end of each Suc 
cessive cycle of its operation. 

18. A packaging mechanism for binding a pile 
of sheets into a unitary package including, in 
combination, a pile-moving device adapted to 
move and position a pile of sheets to be packaged, 
packaging means adapted to bind said positioned 
pile of sheets into a unitary package, an ejector 
device adapted to deliver the bound package out 
of the machine, and co-ordinating connections 
between said pile-positioning device and said 
ejector device whereby while Said pile-positioning 
device is moving a pile of sheets into position to 
be packaged said ejector device is at the Sane 
time delivering the previously bound package. 

19. In a sheet counting and packaging ma 
chine, in combination, supply means adapted to 
hold a supply of sheets to be counted and pack 
aged, a rotary sheet-withdrawing device adapted 
to withdraw said sheets successively one-by-one 
from said supply means and thereafter to release 
and deposit them to form a pile thereof, a count 
ing device including an intermittently rotative 
counting wheel and adapted to count Said with 
drawn sheets successively one-by-one before they 
are released by said withdrawing device, a pack 
aging mechanism adapted to bind said pile of 
counted sheets into a unitary package, operating 
means adapted to rotate said sheet-withdrawing 
device, a rotative operating connection from Said 
sheet-withdrawing device to Said packaging 
mechanism, a clutch interposed in Said connec 
tion, and an electrical controlling device adaptcd 
to have co-ordinating control of the operations 
of said sheet-withdrawing and counting devices 
and of the operation of said packaging mecha 
nism, said electrical controlling device compris 
ing a series circuit, a magnet included in Series 
in said circuit and adapted to operate said clutch, 
a circuit-controlling Switch included in Series in 
said circuit and adapted to be operatcd by said 
counting wheel, and another circuit-controlling 
switch included in Series in Said circuit and 
adapted to be operated by Said packaging mech 
anism. 

20. In a sheet counting and packaging ma 
chine in combination, supply means adapted to 
hold a supply of Sheets to be counted and pack 
aged, a rotary sheet-withdrawing device adapted 
to withdraw said sheets successively one-by-one 
from said supply means and thereafter to release 

and deposit them to form a pile thereof, a count 
ing device including an intermittently rotative 
counting wheel and adapted to count said with 
drawn sheets successively one-by-one before they 
are released by said withdrawing device, a pack 
aging mechanism adapted to bind said pile of 
counted sheets into a unitary package, Operating 
means adapted to rotate said sheet withdrawing 
device, a rotative operating connection from said 
sheet-withdrawing device to said packaging 10 
mechanism, a clutch interposed in said connec 
tion, and an electrical controlling device adapted 
to have co-ordinating control of the operations 
of said sheet-withdrawing and counting devices 
and of the operation of said packaging mecha- lij 
nism, Said electrical controlling device comprising 
a Series circuit, a magnet included in series in 
Said circuit and adapted to operate said clutch, 
a circuit-controlling switch included in series in 
Said circuit and having a rotative circuit-control- 20 
ling element adapted to be rotated by said count 
ing wheel, and another circuit-controlling switch 
included in series in said circuit and having a 
rotative circuit-controlling element adapted to 
be rotated by said packaging mechanism. 25 

21. In a sheet counting and packaging ma 
Chine, in combination, a counting mechanism 
adapted to count and pile sheets to be packaged, 
a packaging mechanism adapted to bind the pile 
of counted sheets into a unitary package, oper. 30. 
ating means adapted to operate said counting 
mechanism, a disconnectible operating connec 
tion adapted to operate said packaging mecha 
nism from Said counting mechanism, a control 
ling device adapted to be jointly operated by said 35. 
counting mechanism and said packaging mech 
anism, and including means adapted to discon 
nect Said disconnectible connection, and manu 
ally operable disabling means adapted to render 
Said controlling device ineffective thereby to en- 40 
able the operating parts of said machine to be 
Set at their starting position. 

22. In a sheet counting and packaging ma 
chine, in combination, supply means adapted to 
hold a Supply of sheets to be counted and pack- 45 
aged, a rotary sheet-withdrawing device adapted 
to withdraw said sheets successively One-by-One 
from said supply means and thereafter to release 
and deposit them to form a pile thereof, a count 
ing device including an intermittently rotative 50 
counting wheel and adapted to count said with 
drawn sheets successively one-by-one before they 
are released by Said withdrawing device, a packag 
ing mechanism adapted to bind said pile of count 
ed sheets into a unitary package, operating means : 
adapted to rotate said sheet-withdrawing device, 
a rotative operating connection from said sheet 
Withdrawing device to said packaging mecha 
nism, a clutch interposed in said Connection, 
and an electrical controlling device adapted to 60 
have co-ordinating control of the operations of 
Said sheet-withdrawing and counting devices and 
of the operation of said packaging mechanism, 
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Said electrical controlling device comprising a se 
ries circuit, a magnet included in series in said 65 
circuit and adapted to operate said clutch, a cir 
cuit-controlling switch included in series in said 
circuit and adapted to be operated by said count 
ing wheel, another circuit-controlling switch in 
cluded in series in said circuit and adapted to be to 
Operated by Said packaging mechanism, and man 
ually operable disabling means adapted to ren 
der Said magnet ineffective to operate Said clutch 
SO as thereby to enable said counting wheel to 
be set at its starting position. 75 
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23. In a sheet counting mechanism, in combi 
nation, a supply hopper adapted to contain a 
Supply of sheets on edge in compact relation 
against a rear wall thereof having its lower edge 
Spaced above the rear end of the hopper bottom, 
a sheet-withdrawing sucker device having sucker 
means adapted to move downwardly in proximity 
to and rear Wardly from the lower portion of the 
rear end of Said hopper and adapted to withdraw 
said sheets successively one-by-One downWardly 
from Said hopper and thereafter to release them, 
a counting device adapted to count Said With 
drawn sheets successively one-by-one before they 
are released by said sucker means, and control 
ling means adapted to prevent the operation of 
said counting device When no sheet is withdrawn 
by said sucker means. 

24. In a sheet counting mechanism, in combi 
nation, a Supply hopper adapted to contain a Sup 
ply of sheets on edge in compact relation against 
a rear wall thereof having its lower edge Spaced 
above the rear end of the hopper bottom, a rotary 
sheet-Withdrawing sucker device having an or 
bitally revolving Sucker tube which moves trans 
versely of its length and is provided with Sucker 
means adapted to move in an arc downwardly 
in proximity to and rearwardly from the lower 
portion of the rear end of said hopper and adapt 
ed to withdraw a single one of Said sheets down 
wardly from said hopper each time said Sucker 
tube thus passes in proximity to said hopper and 
thereafter to release said Withdrawn sheet, a 
counting device adapted to count Singly each of 
said. Withdrawn sheets. Successively one-by-One 
before they are released by the sucker means of 
said sucker device, and controlling means adapt 
ed to prevent the operation of Said counting de 
vice when no sheet is withdrawn by the Sucker 
means of said Sucker device. 

25. In a sheet counting mechanism, in com 
bination, supply means adapted to hold a Supply 
of sheets to be counted and to expose a marginal 
face area of one of the outermost of said sheets, 
a rotary sheet-withdrawing sucker device having 
an orbitally revolving sucker tube which moves 
transversely of its length and is provided with 
sucker means adapted to move in proximity to 
the exposed marginal face area of said outer 
most sheet and adapted to withdraw a single one 
of said sheets from said supply means each time 
said sucker tube thus passes in proximity to the 
exposed marginal face area of the then Outer 
most sheet and thereafter to release said with 
drawn sheet, a counting device adapted to count 
singly each of said withdrawn sheets successively 
one-by-one before they are released by the sucker 
means of said sucker device, and controlling 
means adapted to prevent the operation of Said 

counting device when no sheet is withdrawn by 
the sucker means of said sucker device. 

26. In a sheet counting mechanism, in com 
bination, Supply means adapted to hold a supply 
of sheets to be counted and to expose a marginal 
face area of one of the outermost of said sheets, 
a rotary sheet-withdrawing sucker device having 
an orbitally revolving Sucker tube which moves 
transversely of its length and is provided With 
sucker means adapted to move in proximity to 
the exposed marginal face area of said outermost 
sheet and adapted to withdraw a single one of 
said sheets from said supply means each time Said 
Sucker tube thus passes in proximity to the ex 
posed marginal face area of the then outermost 
sheet and thereafter to release said withdrawn 
sheet, a counting device adapted to count singly 
each of Said withdrawn sheetS Successively one 
by-one before they are released by the Sucker 
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means of said sucker device, a vacuum-operated 20 
air motor adapted to operate Said counting de 
vice, Vacuumizing means adapted to apply sheet 
holding vacuumizing suction to said sucker device 
and to apply operating vacuumizing Suction to 
said vacuum air motor, and controlling means 25 
adapted to prevent the operation of said counting 
device when no sheet is withdrawn by the sucker 
means of Said Sucker device. 

27. In a sheet counting mechanism, in com 
bination, Supply means adapted to hold a supply 30 
of sheets to be counted and to expose a marginal 
face area of one of the outermost of said sheets, a 
rotary sheet-withdrawing sucker device, having 
an Orbitally revolving Sucker tube which moves 
transversely of its length and is provided with 35 
Sucker means adapted to move in proximity to 
the exposed marginal face area of Said outer 
most sheet and adapted to withdraw a single one 
of said sheets from Said Supply means each time 
said sucker tube thus passes in proximity to the 
exposed marginal face area of the then outer 
most sheet and thereafter to release said With 
drawn sheet, a counting device adapted to count 
singly each of Said withdrawn Sheets successively 
one-by-one before they are released by the sucker 
means of Said Sucker device, and controlling 
means adapted to prevent the operation of said 
counting device when no sheet is withdrawn by 
the Sucker means of said Sucker device, said con 
trolling means comprising a vacuum-operated air 
motor adapted to have operating Suction applied 
thereto from one of said Sucker tubes only when 
the latter is carrying a withdrawn sheet and thus 
adapted to operate said counting device in co 
ordinated timed relation with the sheet-With 
drawing operation of said sucker device. 
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