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UNITED STATES PATENT OFFICE. 
SAMUEL G. GOSS, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE GOSS PRINTING PRESS COM 

PANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

FOLDING-MACHINE. 
954,087. Specification of Letters Patent. Patented Apr. 5, 1910. 

Application filed May 20, 1909. Serial No. 497,287. 

To all whom it may concern: 
Be it known that I, SAAIUEI.G. Goss, a 

citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Folding-Machines, of 
which the following is a specification, refer 
ence being had to the accompanying draw 

S. 

My invention relates to folding mechan 
ism for printing presses, and its object is to 
provide a new and improved folding th 
chine in which printed sheets may be folded 
transversely of their line of travel without 
forcing them between folding rollers or 
similar devices, which especially in the finer 
kinds of printed work, such as magazines 
and similar publications, is objectionable be 
cause of its liablility to cause the printed 
matter to Smut or crock. 
More particularly still it has for its ob 

ject an improvement in the species of trans 
verse folding mechanism in which the sheets 
carried by a moving carrier having a fold 
ing-blade are folded by means of gripping 
jaws which engage the fold line of a sheet 
between them and the folding-blade and, 
mounted on suitable mechanism, take the 
sheets from the carrier as they move away 
from it and deliver the sheets folded, with 
out the aid of folding rolls, to some suitable 
delivery mechanism. 
My invention has for a further object the 

improvement of folding mechanisms of the 
character above described in Sundry details 
hereinafter pointed out. . " . 
In the drawings.-Figure 1 is a side eleva 

tion with one of the side frames removed to 
expose the working parts; Fig. 2 is a section 
taken on line 2-2 of Fig. 1: Fig. 3 is an en 
larged detail of a portion of the fixed fold 
ing jaw, showing the slots in which the 
grippers on the rotary carrier pass; Fig. 4 
is an enlarged detail, being a vertical sec 
tion through a forward end of the moving 
frame, showing the details of the fixed and 
novable gripping jaw mechanism; Figs. 5, 
6, 7 and S are diagrammatic views, showing 
the successive positions of the parts and of 
the sheet of paper. - 

Referring to the drawings-9 indicates 
the frame of the folder. - 
10-11 indicate rotary cutting-cylinders, 

respectively, with cutting-knives 12 and 13 

in the framework and driven in any suitable 
manner (not shown). The cutting-cylinders 
are geared together by gears 16-17 nount 
ed, respectively, on the shafts 14-15. The 
cutting-cylinders operate in the well-known 
Way and need no further description. 

1S indicates an idler-gear mounted on a 
suitable stub-shaft, as 19, in the framework 
of the machine and meshing with the gear 16. 

20 indicates a gear secured upon the outer 
end of a shaft 21 journaled in the frame of 
the machine. 

22 indicates a rotary carrier, which is pro 
vided with grippel's 23 which are mounted 
upon a rock-shaft 24 in the rotary carrier 
and are operated in the usual manner to seize 
and release the lead end of a sheet of paper. 
As these operate in the well-known manner, 
it is sufficient to indicate that the grippers 
are normally held closed by a spring 25 op 
erating on an arm 26 on the rock-shaft 24 
and are opened by a calm 2 operating upon 
a roller 2S on an arm 29 on the rock-shaft 
24. The tinning of this operation will be 
hereinaftei described. 
30 indicates a folding-knife, which is fixed 

in a suitable slot 31 in a block 32 fixed in the 
cylinder 22 and running longitudinally 
thereof. The folding-knife 30 projects a 
suitable distance upon the periphery of the 
Cle. 

33-34 indicate guides located below the 
cutting-cylinders 10-11 and serving to di 
rect a sheet of paper downward to the car 
rier. 
85 lindicates a swinging frame, which 

consists of end members 36 and suitable 
cross-braces, as 37. The lower ends of the 
members 36 are provided with slots 3S which 
engage and ride up and down upon a bar 39 
fixed in the frame and extending across it 
from side to side. The end members 36 are 
provided with arms 40 and 41. The upper 
arm 41, as best shown in Fig. 1, preferably 
curves upward and toward the rotary car 
rier 22. 
42 indicates a bar, which is fixed between 

the upper and outer elds of the arms 41 of 
the end members 36, extending across be 
tween them from one to the other and which 
forms a fixed jaw of gripping mechanism or 
jaws hereinafter described. 
43 indicates a rock-shaft, which is jour 

naled in the arms 41 a suitable distance back 
and mounted upon shafts 14-15 journaled of the cross-bar or fixed jaw 42. 
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44 indicates gripper-jaws, which are fixed 
upon the rock-shaft 43 and extending for 
Ward are adapted to engage the under sur 
face of the fixed jaw 42 for the purposes 
hereinafter described. These movable jaws 
44 are normally held in yielding eggs; 
with the fixed jaw 42 by means of a spiral 
spring 45 surrounding a rod 46 which is piv 
otally connected at one end with an arm 47 
on the rock-shaft 43 and at the other end 
passes through a suitable perforated lug on 
the inner surface of one of the end mem 
bers 36. d 

48 indicates an arm, which is secured to 
the rock-shaft 43, near one end thereof, and 
carries upon its upper end a roller 49. 

50 indicates another arm secured to the 
rock-shaft 43 and carrying upon its outer 
end a roller 51. These two arms, as best 
shown in Fig. 1, are preferably formed in 
tegral with a collar 52 secured to the rock 
shaft 43. The purpose of these arms will be 
hereinafter described. 

58 indicates a gear, which is mounted upon 
a suitable stub-shaft on the frame 9 and 
imeshes with the gear 20. 

54 indicates a gear meshing with the gear 
53 and mounted on a shaft 55 which is jour 
inaled in the frame of the machine. 

56 indicates a delivery cylinder, which is 
mounted on the shaft 55. The delivery cyl 
inder is provided with the usual grippers 57 
which are mounted upon a rock-shaft 58 in 
the delivery cylinder 56 and are operated in 
the usual manner by cams 59-60 and the 
rock-arm 61 and roller 62. As these operate 
in the usual manner, it is believed it is un 
necessary to describe the details of their op 
erating mechanism more fully, the timing of 
their operation being described hereinafter. 

63 indicates a gear on the shaft 55 ex 
terior to the delivery cylinder 56 and mesh 
ing with a gear 64 on a shaft 65 which 
is journaled in suitable brackets as 66 on 
the frame of the machine. The shaft. 65 
is shorter than the distance between the end 
members 36 of the frame 35 and carries 
upon each end crank-arms 67. These crank 
arms 67 are connected by suitable crank 
pins, as 68, with the arms 40 of the end 
members 36 of the frame 35, in which the 
crank-pins are suitably journaled. The 
gears 63 and 64 are of the same number of 
teeth, and it will be obvious that when 
the crank-shaft 65 is rotated the frame 35 
will be swung by the operation of the crank 
arms, the slots in the ends 38 rising and fall 
ing upon the bar 39 and the jaws at the 
upper end being thereby caused to describe 
a curve of a generally elliptical shape shown 
by dotted lines in Fig. 1. This mechanism 
is so adjusted, that the jaws are swung in 
said curve so as to bring them at the proper 
time into operative relation with the fold 
ing-blade 30 and then swing the jaws down 
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ward and away from the carrier toward 
the delivery cylinder, which is also placed 
in operative relation to the curve of the 
swing of the jaws in order to receive the 
folded sheet therefrom, as hereinafter de 
scribed. 

69 indicates a bracket, which is secured 
to the inner face of one of the side members 
9 of the frame and carries, projecting in 
wardly therefrom, a cam-member 70 which 
is adapted to engage the roller 49 of the 
arm 48 to operate the gripper-jaws, as here 
inafter described. 

71 indicates a bracket secured to and pro 
jecting inward from the inner surface of 
one of the side members 9 of the frame and 
carrying a cam-member 72 thereon which 
lies in the path of the roller 51 in order to 
operate the same, as hereinafter described. 

73 indicates strippers, which are secured 
to the framework 9 and extending upward 
contact, the surface of the delivery cylinder 
56 to strip the sheet therefrom, as herein 
after described. 
T4 indicates rollers secured upon a shaft 

75 journaled in the framework of the ma 
chine and driven by means of gears 76 
77-78, the latter meshing with the gear 53. 
79 indicates rollers mounted upon a shaft 

80 journaled in a bracket 81 extending from 
the framework of the machine. 
82 indicates slow-moving tapes which pass 

over the rollers 74 and 79 and operate in 
the usual manner to carry away the sheets 
delivered to them from the delivery cyl 
inder by the strippers 73. 

Figs. 5 to 8 show, as has been said, the 
successive positions of the operative fold 
ing parts and the sheet of paper. As illus 
trated thereby and as described above, the 
operation is as follows:-The paper de 
livered from any suitable printing mechan 
ism (not shown) passes between the cutting 
cylinders 10 and 11, where it is severed into 
sheets in the usual manner by the knives 12 
and 13. Guided downward by the guides 
33-34, the lead end of the sheet is seized 
by the grippers 23 on the rotary carrier 22 
and is carried around thereby as said carrier 
rotates in the direction indicated by the ar 
row. The cutting-cylinders 10 and 11 and 
the carrier 22 are preferably, as shown, of a 
circumference equai to one sheet length. 
When, therefore, the grippers have reached 
the position shown in Fig.1, by the rotation 
of the carrier 22, the folding-blade is in the 
position shown in said figure, engaging the 
paper along the fold line-which, in the con 
struction shown, will be the middle of the 
sheet-and pushing it slightly outward from 
the carrier. The movement of the frame 
35 is so timed that just at this moment the 
arm 41, traveling in the curve above de 
scribed, will be thrust forward into its po 
sition close to the carrier 22, and the roller 
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49 passing off the can 70 will cause the mov 
able jaws 44 to close by the operation of the seized by the delivery mechanism. 
spring 45 and will cause the sheet of paper The bar 42, as is best shown in Fig. 3, is 
to be embraced between said jaws and the provided with transverse notches 42 on its folding-blade along the fold line. As the under side, permitting the passage past the 
movement of the parts continues and the bar of the grippers 57 on the delivery cylin 
frame is swung back away from the carrier, der 56 just before the engaging movement of 
the gripper-jaws move downward along the the grippers takes place. 
dotted curved line indicated away from the While I have shown the rotary carrier and 
carrier, pulling the sheet of paper engaged delivery cylinder in the form of cylinders, 
between them away from the carrier and it will, of course, be understood that they 
bringing its folded edge engaged between may be either in the form shown or in the 
the gripper-jaws into operative relation with form of skeleton cylinders, or in any other 
the periphery of the delivery cylinder 56. well-known and equivalent form of moving 
Just at this time the roller 51 engages, the carrier and delivery cylinder, without in 
cam-member 72 and riding on the same rocks any way departing from the spirit of my in the shaft 43 and opens the jaws 44. The vention. 
cam mechanism which operates the grip One of the advantages of the structure 

it in a position most advantageous to be 
- 

pers in the delivery mechanism is so timed shown and described herein lies in the fact 
that at this moment the grippers 57 close that the motion of the frame which carries 
upon the fold edge of the sheet delivered to the gripping-jaws is such that the gripping 
this position by the gripper-jaws on the jaws travelin an oval curve whose longer 
frame, and the rotation of the delivery car axis is substantially in line with the radius 
rier continuing the sheet is carried around of the rotary carrier at the time of the en the delivery carrier until its folded or lead gagement of the fold line of the paper by 
edge comes in contact with the strippers 73. the gripping-jaws. As has been said, the 
The cam 60 is so placed that just at this mo- gripping-jaws travel in this curve in such 
ment the grippers 57 will be opened, and the a way that throughout their whole line of 
sheet thus released from the delivery cylin- travel, or what is important, throughout 
der will be delivered, folded transversely, to that portion of their travel which lies be 
the slow-moving tapes by which it is carried tween a point shortly before they engage the 
along in the usual manner to give place to paper on the folding-blade and the point 
the next sheet. As the novement continues 
and the jaws are carried along the dotted 
curved line, before they reach the position continually in the same direction in space. 

Traveling, therefore, in an oval curve, whose 
longer axis, as has been said, is in line with 
the radius of the carrier which passes open the movable jaws into position to en- through the folding-blade at the point of en 

gage the sheet of paper, with the folding-gagement, they approach the engaging point 
blade, as above described-the roller being in a path which is more directly toward the 

shown in Fig. 1 the roller 49 comes in con 
tact with the cam 70 and riding on the cam 
causes the rock-shaft 43 to be rocked to 

freed from the cam so as to permit the mov-cylinder than if they travel in a circle, and 
able jaws 44 to again close at the time the at the time of their engagement with the 
parts reach the position shown in Fig. 1. folding-blade they are traveling in the same 

It will be seen from the above description direction therewith and at the same surface 
that as the swinging frame moves and the speed, and as they withdraw from the fold foldingjaws are carried around on the curve ing-blade they are traveling away from the 
above described, inasmuch as one gripper carrier in a curve which leads then more jaw is fixed in the frame, these gripper jaws sharply from the carrier than if they 
will take successive positions constantly traveled in a circle. This facilitates their 
parallel with each other, and thus at the 
moment that the jaws engage the sheet of paper between them over the blade, and also 
they are engaged in a position substantially favorably away from the carrier. In addi 
radial to the travel of the rotary carrier and tion to the advantages of engaging the paper 
to the curve of their own movement, and at a point when their position is substan 
preserving their parallelism in their suc- tially radial to the curve of their travel and 
cessive movements are, at the time that the to the rotary carrier and delivering the sheet of paper is engaged by the carrier, paper to the delivery cylinder at a point at 
holding the sheet in a position substantially which they are substantially tangential to 
tangential to the curve of their own move- the curve of their travel and to the curve of 
ment. Thus the swinging frame and its the delivery cylinder, they do this without 
movement as above described enables the any complicated mechanism adapted to turn 
folding jaws to seize the sheet of paper in them relatively to the path of the cylinder, 
the most advantageous position and release as would be the case if they were mounted 

paper between them and the folding-blade assists in the carrying of the paper more 

at which they reach the position to deliver . 
the sheet to the delivery cylinder, they face 

engagement with the blade so as to seize the 
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upon the ordinary rotating cylinder or simi 
lar device. 
What I claim as my invention and desire 

to secure by Letters Patent is 
1. In combination, a moving member, a 

folding -blade carried thereby, a frame, 
gripper-jaws on said frame adapted to grip 
a sheet of paper between them and said 
folding-blade when said frame is moved into 
operative relation with said moving member, 
and means for moving said frame to cause 
said gripper-jaws to travel into and out of 
operative relation with said moving member 
in all oval path whose longer axis is in the 
line of its movement toward said moving 
member. 

2. In combination, a rotary carrier adapt 
ed to engage the lead end of a sheet of 
paper and provided with a folding-blade 
on its periphery, a swinging frame, gripper 
jaws carried by said frame and adapted 
when the same is moved into operative re 
lation with said carrier to grip a sheet of 
paper between them and said folding-blade, 
and means for Swinging said frame to cause 
said gripper-jaws to travel into and out of 
operative relation with said carrier in an 
oval path whose longer axis is in the line of 
its movement toward and away from said 
carrier. 

3. In combination, a rotary carrier adapt 
ed to engage the lead end of a sheet of paper 
and having a folding-blade on its periph 
ery, a swinging frame, a gripper-jaw fixed 
on said frame, one or more gripper-jaws car 
ried on said frame and movable into and out 
of operative relation with said fixed jaw, 
means for Swinging said frame to cause said 
gripper-jaws to travel into and out of oper 
ative relation with said carrier in an oval 
path whose longer axis is in the direction 
of its travel toward and from said carrier, 
mechanism for operating said gripper-jaws 
to engage a sheet of paper between them 
over said folding-blade when moved by said 
swinging frame into operative relation with 
said carrier, and means for opening said 
gripper-jaws to release the fold edge of said 
paper from said gripper-jaws after the 
same is moved out of operative relation with 
said carrier. 

4. In combination, a moving carrier adapt 
ed to engage the lead end of a sheet of paper 
and provided with a folding-blade, a frame, 
gripper-jaws on said frame adapted to grip 
a sheet of paper between them and said fold 
ing-blade when said frame is moved into 
operative relation with said carrier, means 
for moving said frame to cause said gripper 
jaws to travel into and out of operative re 
lation with said carrier in an oval path 
whose longer axis is in the line of its move 
ment toward said carrier, and delivery mech 
anism adapted to engage the fold edge of 
said sheet of paper as the same is being re 
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leased from said gripper-jaws and deliver 
Said sheet of paper. 

5. In combination, a rotary carrier adapt 
led to engage the lead end of a sheet of paper 
ery, a swinging frame, a gripper-jaw fixed 
on said frame, one or more gripper-jaws 
carried on said frame and movable into and 
out of operative relation with said fixed 
jaw, means for Swinging said frame to cause 
said gripper-jaws to travel into and out of 
operative relation with said carrier in an 
oval path whose longer axis is in the direc 
tion of its travel toward and from said car 
rier, mechanism for operating said gripper 
jaws to engage a sheet of paper between 
them over said folding-blade when moved 
by said swinging frame into operative re 
lation with said carrier, means for opening 
said gripper-jaws to release the fold edge 
of said paper from said gripper-jaws after 
the same is moved out of operative relation 
with said carrier, and delivery mechanism 
adapted to engage the fold edge of Said sheet 
of paper as the same is being released from 
i gripper-jaws and deliver said sheet of 

paper. 
6. In combination, a supporting frame, a 

rotary carrier mounted in said supporting 
frame and adapted to engage the lead end 
of a sheet of paper and provided with a 
folding-blade, a frame provided with end 
members each provided with an engaging 
slot, a bar on said frame adapted to engage 
said slot, a shaft, crank-arms on said shaft 
journaled at their outer ends in said end 
members at a point intermediate said slots 
and the upper ends of said end members, said 
crank arms being adapted by their motion 
to swing said frame into and out of opera 
tive relation with said carrier, gripper 
jaws on said frame adapted to grip a sheet 
of paper over said folding-blade, and mech 
anism for operating said gripper-jaws to 
close them upon the paper over said folding 
blade when moved into operative relation 
with the carrier and to open said gripper 
jaws to discharge the folded edge of the 
sheet when said gripper-jaws are moved out 
of operative relation with said carrier. 

7. In combination, a supporting frame, a 
rotary carrier mounted in said supporting 
frame and adapted to engage the lead end of 
a sheet of paper and provided with a fold 
ing-blade, a frame provided with end mem 

| bers each provided with an engaging slot, 
a bar on said frame adapted to engage said 
slot, a shaft, crank-arms on said shaft jour 
naled at their outer ends in said end mem 
bers at a point intermediate said slots and 
the outer ends of said end members, said 
crank-arms being adapted by their motion 
to swing said frame into and out of opera 
tive relation with Said carrier, gripper-jaws 

and having a folding-blade. On its periph 
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paper over said folding-blade, mechanism mechanism adapted to engage the folded 
for operating said gripper-jaws to close edge of the sheet as the same is released by 10 
t upon te paper over said Single said gripper-jaws and deliver the sheet. 
when moved into operative relation wit 

5 the carrier and to o E. said gripper-jaws to SAMUEL G. GOSS. 
discharge the i. edge of the sheet when 
said gripper-jaws are moved out of opera 
tive relation with said carrier, and delivery 

Witnesses: 
C. E. PICKARD, 
ALBERT H. ADAMs. 


