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Patented Nov. 25, 1952 2,619,175 

UNITED STATES PATENT OFFICE 

APPARATUS. FOR SEPARATING CARBON 
SHEETS FROWMANFOLD PACKS 

Harold J. Gottlieb, Cleveland, Ohio 
Application March 8, 1949, Serial No. 80,212 

(C. 64-6) 1 Claim. 

This invention relates to a method and appa 
ratus for separating carbon papers or sheets from 
the work sheets in a manifold pack. 
The make-up of a manifold pack is shown and 

fully described in another part of this specifica 
tion, however, I wish to state, by way of preamble, 
that by the term “manifold pack'.I am referring 
to a pack of forms such as invoices or the like, 
which may consist of two or more sheetS.inter 
leaved with carbon paper sheets, and joined to 
gether along one edge. Such packs are used for 
making duplicate, triplicate, quadruplicate, etc. 
copies at a single impression. 

It is customary in making these packs that the 
carbon paper be somewhat shorter in length than 
the work. Sheets and that the work sheets be per 
forated along the margin where the sheets are 
joined. 
In Separating the carbon paper from the pack 

after the multiple copies have been made, the 
clerical worker usually grasps the pack with One 
hand at the joined edge, and with the other hand 
grasps the pack below the lower edge of the car 
bon sheets thereby removing the work sheets from 
the pack along the perforated line, leaving, the 
carbon sheets. 
Although my invention may be utilized to ef 

fect the above-described separation, it is in 
tended that it be used primarily in separating the 
pack for salvage purposes rather than for clerical 
purp0SeS. 
Many Such manifold packs are never used be 

cause they are misprinted, become obsolete or 
are in Some other respect unusable. The carbon 
sheets in these packs are Worthless, however, the 
Worksheets are worth Salvaging. Before the work 
sheets can be Sold as Salvage or Waste paper, it 
is necessary that they be segregated from the car 
bOn Sheets as the carbons interfere with and are 
deleterious to the Subsequent processing of the 
Salvaged paper. Heretofore, such separation has 
been accomplished manually, in the manner 
above described, being a slow and relatively ex 
pensive method. In fact, under certain circum 
stances, the cost of Separating the pack makes 
it uneconomical to attempt to Salvage the paper. 

It is the primary object of my invention to pro 
vide a method of separating the carbon sheets 
from manifold packs which is efficient, rapid and 
economicai. 
Another object of my invention is to provide 

a separating apparatus. which will automatically 
remove and Segregate the carbon sheets from the 
Worksheets in a manifold pack. 
Other objectS and advantages of the invention 
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2 
will be apparent during the course of the follow 
ing description. 

In the accompanying drawings, forming a part 
of this Specification, and in which like numerals 
are employed to designate like parts throughout 
the same, 

Fig. 1 is a top plan view of a separator embody. 
ing my invention, portions thereof being broken 
away to show details of the structure; 

Fig. 2 is a fragmentary sectional view taken 
Substantially on line 2-2 of Fig. 1, showing 
the paper stripping arrangement; 

Fig. 3 is a perspective view of a manifold pack 
of the type which is salvaged by the use of my in 
vention; 

Fig. 4 is a view of the power transmission train 
On One side of the separator, viewed as indicated 
by line 4-4 of Fig. 1, the belt not being shown; 

Fig. 5 is a view of the power transmission train 
on the other side of the separator, viewed as in 
dicated by line. 5-5 of Fig. 1; 

Fig. 6 is a fragmentary cross-sectional view, 
taken Substantially on line 6-6 of Fig. 1; show. 
ing details of the belt; and pulley structure, and 

Fig. 7 is a fragmentary cross-sectional View, 
taken on line 7-7 of Fig. 4, with the belt in po 
sition, showing the blower outlet and other de 
tails of the structure. 

Referring more particularly to the drawings, 
the Separator comprises a long rectangular bed, 
Which is Suitably supported by a plurality of legs 
2 reinforced by cross-braces such as 3. A shelf. 
is disposed across the braces 3 beneath the bed. 
On Which is mounted an electric motor-5 which 
Serves to drive various parts of the mechanism 
hereinafter described. 
As best seen in Figs. 1, 4 and 5, a sheave 6-isse 

cured to the motor shaft and by means of a v 
belt drives a large-sheave 8, which is secured to 
a shaft 9. The shaft 9 is journalled in oppositely 
disposed uprights or journal bars 0, ... which 
are Secured to the braces 3 by welding, or other 
Suitable means. 
Another sheave; 6 is secured to one extremity 

of the shaft 9 and rotates with shaft 9, to drive 
sheave 2 by means of V-belt. 3. 
Sheave 2 is: Secured to one end of a shaft;4 

Which is journalled in Oppositely; disposed up 
rights Or journal bars 5, 6. Intermediate the 
journal bar's 5, 6 on the shaft 4 is. Secured a 
flanged pulley 7 having a circumferential cen 
trally disposed groove 8 formed therein, the pur 
pose of which will hereinafter become apparent, 
At the other end of shaft 4 is secured a sheave 

'9 which by means of v-belt 20 drives sheave 2 

  



2,619,175 
3 

mounted on shaft 22 which is journalled in jour 
nal bars 0 and ff. The belt 20 is kept under 
proper tension by means of an idler sheave 23 
which is carried by stub shaft 24 on an adjusta 
ble plate 25 mounted on journal bar 6 as by cap 
Screw 26. 

Closely adjacent sheave 2 on shaft 22 is 
mounted a spur gear 27 which meshes with a 
Spur gear 28 mounted on a shaft 29 immediately 
below and parallel with shaft 22. Shaft 29 is also 
journalled in the bars 0 and fl. 
A cutter Wheel 30 is mounted on Shaft 22 and 

another cutter wheel 3 is slidably mounted in 
Slightly overlapping relationship thereto on shaft 
29, the effect of the spur gears being to rotate 
Cutter wheel 3 in a direction counter to that of 
wheel 30. 
A compression coil spring 40 is mounted on the 

Shaft 29 between the cutter wheel 3 and a col 
lar 4f which is secured to the shaft. The spring 
maintains cutter wheel 3 in abutment with cut 
ter wheel 30 So that proper cutting action is ef 
fected by the two wheels. 
A slot 42 is provided in the bed to provide 

clearance for the wheels 30 and 3 and it also may 
Serve aS an Opening through which the bed can 
be cleared of cuttings, although, as will herein 
after become apparent, the cuttings can be other 
Wise disposed of. 

Near One end of the bed f is mounted a stub 
shaft 32, as in journal bar 33, the shaft having 
Secured thereon another grooved pulley 7 simi 
lar in all respects to the pulley hereinbefore de 
Scribed. 
An endless flat belt 34 runs on the pulleys 

and has secured thereto at spaced intervals a 
plurality of sharp-pointed pins 35 which pro 
ject outwardly from the surface of the belt. The 
pins 35 are slightly tapered and have an annular 
flange 36 formed thereon which seats against the 
Outer Surface of the belt and are further pro 
vided With a threaded extension 37 which ex 
tends through openings 38 provided in the belt. 
A nut 39 is utilized to secure the pins 35 to the 
belt. 
The pulleys 7 are positioned at a predeter 

mined height above the bed Such that the 
lower reach of the belt 34 is elevated only a slight 
distance above the bed , the ends of pins 35 
projecting below the top surface of the bed. To 
provide clearance for the movement of the pins 
35, a groove 43 is formed in the bed to coincide 
With the path of travel of the pins, as clearly 
shown in FigS. 6 and 7. 
The left end of the device, as viewed in Fig. 1, 

is the loading end of the separator and the right 
end is the stripping end. As shown in FigS. 1. 
and 5, a stationary guide bar 44 is provided on 
the loading end of the device, and an adjustable 
guide bar 45 is provided in Spaced parallel rela 
tionship to the bar 44, the bar 45 being movable 
toward or away from the bar 44. 
A curved feed plate 46 extends substantially 

across the entire width of the loading end of the 
separator and is secured to the bed in Spaced 
relation thereto as defined by Spacer sleeves 47. 
The plate 46 is suitably slotted as at 48 to allow 
clearance for the pins 35 and the belt 34. 
As best seen in Fig. 2, the stripping end of the 

machine is provided with a stripper plate 49 
which extends at a slight angle to the bed and 
which is secured in spaced relationship thereto 
as defined by spacer sleeves 50. A portion of 
plate 49 underlies pulley 7 and this portion is 
suitably slotted as at 5 to provide clearance for 
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4. 
the belt 34 and the pins 35. It will be noted that 
the end 52 of the stripper plate is elevated above 
the lower reach of the belt 34 and that the plate 
slopes gradually to a point slightly below the 
belt 34. 

Located approximately midway and to one side 
of the bed is an air duct 53 having a long nar 
row outlet opening 54. The duct 53 is flanged 
as at 55, the lower flange being Secured as by 
Screw 56 to the edge of the bed and the upper 
flange being secured to one leg 58 of an L-shaped 
outlet extension 57, the other leg 59 of which 
overlies the lower reach of the belt 34, as best 
Seen in Fig. 7. 

Blocks 60 are secured to the edge of the bed 
and to the leg 58 of the extension 57 in Order 

to maintain the extension Securely in elevated po 
Sition. 
The duct 53 is connected to a centrifugal blower 

assembly 6, which is driven by an electric no 
tor 62. 

Before proceeding to a description of the Op 
eration of the separator, I wish to refer to Fig. 3 
which illustrates a paper manifold pack of the 
type which my invention is designed to Salvage. 
The pack in this instance, comprises four paper 

work sheets; the original 63, the duplicate 64, 
the triplicate 65 and the quadruplicate 66. In 
terleaved between these work Sheets are the Car 
bon sheets 67, the lower edges 68 of which are 
somewhat shorter than those of the work Sheets, 
thereby forming a carbon free margin indicated 
by the letter A. Another margin B near the 
upper edge of the pack is defined by perforations 
69 on the work sheets extending parallel to the 
edge, and within the margin B the sheetS 63, 64, 
65, 66 and the carbons 67 are integrated or joined 
together as by gluing. 
The manifold pack is thus held together along 

the margin B, however, the work sheets and car 
bon sheets are separable below the margin B, 
and the Work Sheets are free of interleaved car 
bon sheets below the edge 68 of the carbon sheets 
as defined by margin A. 
As heretofore mentioned, it is desired to Sal 

vage the work sheets by segregating them from 
the carbon sheets. In utilizing my invention to 
accomplish the foregoing, the manifold pack is 
fed into the separator at the loading end, the 
guides 44 and 45 serving to maintain the pack 
properly aligned. 
With the motor 5 in operation, shafts 9, 4 and 

22, and the sheaves and pulleys mounted there 
on, all rotate in a direction which is Counter 
clockwise as Viewed in Fig. 4, or clockwise aS 
viewed in Fig. 5, So that the lower reach of belt 
34 moves in a direction toward the Stripping end 
of the apparatus. The cutter wheel 30 rotates 
counter-clockwise and cutter wheel 3 rotates 
clockwise, as viewed in Fig. 4, So that their hori 
ZOntal resultant is also in the direction of the 
stripper end of the separator. 
The manifold pack is fed in under the feed 

plate 46 with the margin. A disposed adjacent 
guide bar 44 and the margin B disposed adjacent 
guide bar 45. When the pack has been fed in 
far enough the pins 35 on the moving belt 34 
pierce the margin A and carry the pack forward. 
It is to be noted that the carbon sheets 6 are 
not pierced or held by the pins 35. 
As the pack passes through the rotating cutter 

Wheels 30 and 3, the margin B is Severed, thus 
removing any connection or joinder between the 
sheets 63, 64, 65, 66 and the carbons 6 and 
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putting the pack in condition to be completely 
separable. 
The blower assembly 6 now being in operation, 

the pack is drawn by the belt across the outlet 
opening 54 of the duct 53 and a strong stream of 
air hits the edge of the pack riffing the sheets and 
blowing the interleaved carbon sheets Out of the 
pack and across the bed where they drop into 
a suitably placed receiver. 
The sheets 63, 64, 65 and 66 are held by the 

pins 35 against lateral displacement and Con 
tinue to move forward with the belt. 
As the sheets pass under the elevated end 52 

of the stripper plate 49, the sheets are caused to 
be removed from the pins 35 as the direction of 
travel of the belt 34 commences to change. This 
stripping action is facilitated by the taper form 
of the pins which permit quick disengagement of 
the paper from the pins as the sheets are drawn 
downwardly. 
The sheets, now free of carbon paper, are 

dropped into a suitable receiver placed at the 
end of the bed f. 
Although I have referred to the slot 42 in the 

bed as an opening through which the cuttings 
may drop, it will be apparent that the stream 
of air is directed laterally across the bed and 
will suffice to sweep the bed clear of cuttings by 
blowing them into the same receiver into which 
the carbon sheets are deposited. 
The cutters 30 and 3 may be adjusted on their 

respective shafts to accommodate any size of 
manifold pack within practical limits So that the 
separator may be used for a variety of sizes of 
packs. 
The packs may be fed into the apparatus 

manually or by suitable feeding means forming 
no part of this invention. 
The various sheaves heretofore described, are 

of such relative diameters as to step down the 
rotation of the pulleys 7 to practical operating 
speeds. I have successfully operated a separator 
constructed as described above at a belt speed 
of approximately 150 feet per minute, however, 
this rate of Speed is not to be considered as neces 
Sary maximum. 

Using manual feeding of the packs, the Sep 
arator has segregated work sheets at the rate of 
approximately 200 pounds of paper per hour. 
This poundage may be contrasted to that ob 
tained by skilled workers in performing separa 
tions manually, in which the output is about 25 
pounds per hour. 

It Will thus be apparent that I have devised 
a method and an apparatus for effecting Sep 
aration of manifold packs which quickly and 
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6 
economically removes the undesired carbon paper 
from the Salvagable work sheets so that valuable 
Waste paper which has heretofore, in many in 
stances, not been recovered at all due to its pro 
hibitive cost of separation, can now be efficiently 
processed. 

It is to be understood that the form of my 
invention, herewith shown and described, is to 
be taken as a preferred example of the same, 
and that various changes in the shape, size and 
arrangement of parts may be resorted to, with 
out departing from the spirit of my invention, or 
the Scope of the Subjoined claim. 

Having thus described my invention, I claim: 
A separator for separating the work sheets 

from the carbon sheets in a manifold pack where 
in the pack has a margin not interleaved by car 
bon sheets, comprising a movable endless belt, a 
plurality of piercing elements secured to said belt 
and projecting outwardly therefrom, a bed for 
Supporting Said manifold pack, said bed being 
provided With a clearanceway for said piercing 
elements, said piercing elements being adapted 
to impale the aforesaid margin of said manifold 
pack, means for continuously driving said belt, a 
rotating cutter disposed in the path of movement 
of the manifold pack and adapted to sever the 
Inargin of Said pack opposite said first-named 
margin, a high Velocity blower associated with 
Said bed, said blower having a narrow outlet 
parallel to the direction of travel of said belt and 
Coplanar therewith, whereby to displace the 
Severed interleaved carbon sheets of said pack, 
and a bifurcated sheet Secured to Said bed and 
having portions thereof extending athwart Said 
belt whereby to strip the piercing elements of the 
manifold sheets adhering thereto after said car 
bon sheets have been removed. 

HAROLD. J. GOTTLIEB. 
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