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To all whom it may concern: 

a citizen of the United States, residing at 
Chicago, in the county of Cook, State of 
illinois, have invented certain new and use 
ful Improvements in Rotary Folders for 
Printing-Presses, of which the following is 
a specification, reference being had to the 
accompanying drawings. 
This invention relates to rotary folders 

for printing presses and particularly to that 
class of folding machines in which a folding 
blade is mounted on the rotary carrier for 
the purpose of forcing the paper into the 
bite of two folding rolls, said blade being 
actuated by a stationary cam which engages 
a crosshead mounted on the blade shaft in 
the plane of the blade. There has never 
been any special difficulty in getting the 
blade to force the paper into the bite of the 
folding rolls, but considerable difficulty has 
been encountered in causing the blade to 
properly complete its turn in order to be in 
position for another operation to fold the 
next Succeeding sheet. This difficulty is due 
to the fact that at the instant that the blade 
is directly in the bite of the folding rolls 
and that the blade and crosshead are perpen 
dicular to the circle of rotation of the blade 
With the rotary carrier, the cross head and 
fixed cam are at the critical point of their 
coaction. It has been customary in some 
constructions to employ an oscillating or 
"flying cam which assists in directing the 
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blade into the bite of the folding rolls, and 
which, in the instant during which the blade 
stands perpendicular, is shifted slightly to 
close the cam groove behind the stud or 
roller on the crosshead, causing the blade to 
be positively turned. 

It is the object of my invention to provide 
a construction which shall positively turn 
the folding blade without the use of any 
oscillating cam, and which shall insure the 
blade's being actuated at every phase of its 
turning by a portion of the actuating cams 
of comparatively easy slope relative to the 
general direction of movement of the blade 
with the rotary carrier, providing a sta 
tionary cam groove entirely free of movable 
parts, thus avoiding any danger of acci 
dental contact between the crosshead and 
any such movable part, and materially in 
creasing the speed at which the rotary car 
rier may be rotated without such violent 
contact of parts as will cause excessive wear 

or breakage. 
Beit known that I, WILLIAM. H. DE BUSK, 

I accomplish this object in 
general by providing a plurality of arms 
revoluble with the folding blade and devices 
acting upon Such arms to turn the folding 
blade, said arms being at a sufficient angle 
to each other that, at the time that one arm 
and its actuating device are at the critical 
point of their coaction in turning the fold 
ing blade as the rotary carrier rotates, an 
other arm is being actuated positively to 
turn said folding blade by another actuating 
device so positioned relative to the direction 
of movement of the folding blade shaft and 
said second arm upon which such second 
actuating device operates that at that time 
said second arm and actuating device may 
be at a relatively very effective point of their 
coaction. In the construction shown, when 
one arm and its cam are at the critical point 
of their coaction in turning the folding 
blade as the rotary carrier rotates, the other 
arm is being actuated positively to turn 
said folding blade by a portion of its cam 
which is relatively very effective by reason 
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of being at an advantageous angle relative 
to the position and the direction of move 
ment of the blade shaft and the position of 
the arm which bears upon the calm. 

In the drawings:--Figure 1 is a side view 
of my improved folding machine; Fig. 2 is 
a section taken at line 2-2 of Fig. 1; and 
Fig. 3 is a section taken at line 3-3 of Fig. 
1, indicating in dotted lines the Support at 
that end of the machine, and also an ordi 
nary web-cutting cylinder, and indicating 
diagrammatically successive positions of the 
folding blade. 

Referring to the drawings:--10 indicates 
a base and 11 indicates Supporting stand 
ards. 

12 indicates the rotary carrier mounted 
upon the shaft 13 journaled in the standards 
11 and provided with a gear 14 adapted to 
be driven from any suitable source of power. 
15 indicates the ordinary cutting cylinder 
provided with a knife 16 adapted to coact 
with the cutting groove 17 to sever the web 
of paper led around by the rotary carrier in 
the ordinary manner, being engaged for this 
purpose by the impaling pins 18. 

19 indicates folding rolls mounted on 
shafts 20 which are journaled in standards 
21 and are provided with gears 22 adapted 
to be driven from any suitable source of 
power. 
The parts So far described are of ordinary 
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construction and it is not believed it is nec 
essary to describe them further here. 
23-24 indicate folding blades non-rota 

tably mounted on shafts 25-26, respectively, 
which are journaled near the periphery of 
the rotary carrier 12, the cylinder surface 
being cut away to permit of the rotation of 
such folding blades, as will be readily under 
stood. As shown in Fig. 1, these folding 
blades, in the construction shown, are made 
in two sections, but they may be otherwise 
formed. 
27-28 indicate crossheads non-rotatably 

mounted on the extended ends of the shafts 
25-26, respectively, at one end of the rotaly 
carrier, and 29–30, respectively, indicate 
arms non-rotatably mounted on the opposite 
ends of said shafts. As shown in Fig. 1, 
each of the crossheads 27-28 is, in the con 
struction shown, in the plane of its respec 
tive folding blade, while each of the arms 
29–30 is, in the construction shown, at right 
angles to the plane of its respective blade. 
31-32 indicate studs, preferably in the 

form of rollers, carried by the crosshead 27, 
and 33-34 indicate such studs carried by 
the crosshead 28. 
35 indicates a stud, preferably in the form 

of a roller, carried by the alm 29, and 36 a. 
stud or roller carried by the arm. 30. 

37 indicates the actuating calm member 
which coacts with the crossheads 27-2S, and 
38 indicates the actuating cam member which 
coacts with the arms 29-30, said calm mem 
bers, in the construction shown, being Se 
cured in any suitable manner to the adja 
cent supporting standards 11. 

39 indicates a cam groove formed in the 
cam member 37, and 40 a cam groove formed 
in the cam member 38. 
As will be seen by reference to Fig. 2, the 

greater part of the cam groove 39 is circular 
in form concentric with the shaft 13. The 
lower portion of the groove 39, however, - 
say from a to a? is of any desired shape to 
insure the desired motion of the folding 
blade with reference to the folding rolls, as 
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has been customary in folding machines of 
this general type, and as will be readily un 
derstood. The shunt portion of the cam 
groove 39,-say from l to b-is marked out 
by the path of one of the rollei's 31-32 
when the other of said rollers is moved 
along the predetermined groove (-a'. In 
like mannel, the greater portion of the cam 
grooves 40-40 are circular in form, the 
lower portions of said grooves, say from 6 
to 6' and from d to d-being marked out 
by the path of the roller 35, the cam portion 
d to d' being marked out by the roller 35 
when the roller 32 approaches the lower por 
tion of the groove 39 in advance, and the 
cam portion a to 6’ being marked out by the 
roller 35 when the roller 31 approaches the 
lower portion of the groove 39 in advance, 
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as will be understood more fully from a de 
scription of the operation of the machine. 
I have described the cam portions as being 
marked out by the rollers connected with the 
folding blade 23 merely for convenience of 
description, the blades 23 and 24 and their 
operating parts being duplicates of each 
other. 
The operation of the parts is as follows:-- 

With the rotary carrier revolving in the 
direction indicated by the arrows in Figs. 2 
and 3, and with the folding blade 23 ap 
proaching the folding rolls 19 with the stud 
or roller 32 in advance, as indicated in dotted 
lines diagrammatically at the lower right 
hand side of Fig. 2, the arm 29 will be 
turned outward away from the rotary car 
Pier proper and the roller 35 will be ap 
proaching the portion d-d' of the groove 
40. When the roller 32 strikes the beginning 
of the groove portion (t-a', the shaft 25 
will be rotated slightly contra-clockwise, as 
seen in Figs. 2 and 3, the roller 31 being 
thus turned into the groove portion b-l', 
and the roller 35 will enter the groove por 
tion (l-d'. Inasmuch as the beginning of 
the groove portion (-(t' is of a very gentle 
slope relative to the direction of revolution, 
this first turning will be accomplished with 
out a severe blow or contact of parts, and 
while the slope of the effective part of the 
cam groove portion (t-t' thereafter becomes 
more and more severe, the slope of the effect 
ive part of the groove portion b-b' which 
the roller 31 is traversing remains quite 
easy until the roller 35 has gotten well along 
in the groove portion (l-d', the effective 
part of which groove portion d-d' becomes 
of a more and more gentle slope relative to 
the direction of revolution of the blade-shaft, 
as the effective part of the groove portion 
b-l' becomes less and less efficient on ac 
count of being more and more nearly paral 
lel with the direction of movement of the 
blade shaft. As shown by the vertical dotted 
position of the folding blade in Figs. 2 and 
3, at the time that the cam member 39 and 
crosshead 27 are at the critical point of their 
coaction, the roller 35 is moving in an easy 
portion of the groove d-d', absolutely in 
suring positive turning of the folding blade 
and preventing any severe contact of parts 
at that point. As the folding blade passes 
the vertical position, the roller 31 again ap 
proaches an easy stage of the groove b-l', 
delivering the crosshead again to the circu 
lar portion of the groove 39 without any 
violent blow, the bearing of the roller 31 in 
the groove -l preventing any blow as the 
roller 35 passes the intersection of the 
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grooves 6-(;' and d-d', and the bearing of 
the roller 32 in the latter part of the groove 
portion (-(t' preventing a blow as the 
roller 31 leaves the groove l-l'. As the 
folding blade 24 next approaches folding 130 
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position with the roller 33 in advance, said 
roller will of course in the first place turn 
the roller 34 into the groove b-b', and the 
roiler 36 will coöperate with the roller 33 in 
the same manner that the roller 35 coöper 
ated with the roller 32, except that the roller 
36 will of course be moving through the 
cam portion 6-c' instead of through the 
portion d-d'. The bearing of the roller 
34 in the groove b-b' will prevent a blow as 
the roller 36 passes the intersection of the 
grooves 6-c' and d-d', while the bearing 
of the roller 33 in the latter part of the 
groove a-a will prevent a blow as the roller 
34 leaves the groove b-b'. It will be under 
stood that for the next succeeding folding 
operation, the roller 35 on the arm 29, which 
will then project inward instead of outward 
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as at first, will bear in the groove 6-c', the 
roller 31 on the crosshead 27 approaching 
folding position in advance instead of the 
roller 32 as before. Likewise for the fold 
next succeeding, the roller 36 on the arm 
30, which will then project outward instead 
of inward as at first, will bear in the groove 
d-d', the roller 34 on the cross head 28 
approaching the folding rolls 19 in advance 
instead of the roller 35 as before. It is thus 
seen that the folding blade is given the de 
sired turn positively, without the aid of any 
oscillating part, and that any severe blow or 
colntact of parts at any phase of the opera 
tion is prevented. 

I have not described the operation of the 
machine in connection with a Web of paper 
or with reference to the action of the cutting 
cylinder or folding rolls, as these matters 
are well understood and form no part of my 
present invention. 
While I have shown and described the ro 

tary carrier as being provided with two fold 
ing blades, it will be understood that any 
other suitable number of folding blades may 
be used. 
While I have shown and described the 

crosshead as being in the plane of the fold 
ing blade and the crosshead and the arm on 
each folding blade shaft as being at right 
angles to each other, and prefer to employ 
such construction, I do not restrict myself 
to that particular construction, as the de 
vice would be operative at other angles. 
Neither do I restrict myself to the use of 
three studs on each folding blade, as the 
device will operate with either a smaller 
number of studs or with a greater number, 
said studs being properly positioned in dif 
ferent planes passing through the axis of 
rotation of the folding blade relative to 
said rotary carrier. 
While I have shown the members carried 

by the crossheads and arms which bear upon 
the ?ams in the form of studs or rollers, it 
will be understood that I do not restrict my 
self to that particular construction but that 

3. 

any suitable bearing members may be used. 
The claims, therefore, which call for Such 
bearing studs, are to be construed accord 
ingly. - 

What I claim as my invention and desire 
to secure by Letters Patent is:- 

1. In a rotary folder, the combination 
with a rotary carrier, a folding blade adapt 
ed to rotate therewith and mounted revolu 
bly relatively thereto, a bearing stud revolu 
ble with said folding blade relative to said 
carrier, and means adapted to engage said 
bearing stud as said carrier rotates and 
thereby to turn said folding blade, of a 
second bearing stud revoluble with said fold 
ing blade relative to said carrier and posi 

itioned in a plane which passes through the 
folding blade axis at an angle to the plane 
which passes through said first-mentioned 
bearing stud and said folding blade axis, and 
means adapted to engage Said Second bear 
ing stud as said carrier rotates and thereby 
to turn said folding blade, each turning 
means and its coöperating bearing stud be 
ing adapted to turn said folding blade into 
and past the position at which the plane 
passing through the other of said bearing 
studs and through said folding blade axis is 
perpendicular to the circle of rotation of 
said rotary carrier. 

2. In a rotary folder, the combination 
with a rotary carrier, a folding blade adapt 
ed to rotate therewith and mounted revolu 
bly relatively thereto, a bearing stud revolul 
ble with said folding blade relative to said 
carrier located in the plane passing through 
the edge and the axis of the folding blade, 
and means adapted to engage said bearing 
stud as said carrier rotates and thereby to 
turn said folding blade, of a second bearing 
stud revoluble with said folding blade rela 
tive to said carrier and positioned in a plane 
which passes through the axis of Said fold 
ing blade at an angle to said first-mentioned 
plane, and means adapted to engage said 
second bearing stud and adapted by itself to 
positively turn said folding blade into and 
past its position perpendicular to the circle 
of rotation of said carrier. 

3. In a rotary folder, the combination 
with a rotary carrier, a folding blade adapt 
ed to rotate therewith and mounted revo 
lubly relative thereto, a bearing stud revo 
luble with said folding blade relative to said 
carrier, and means adapted to engage said 
bearing stud as said carrier rotates and 
thereby to turn said folding blade, of a sec 
ond bearing stud revoluble with said fold 
ing blade relative to said carrier and posi 
tioned in a plane which passes through the 
axis of said folding blade at an angle to the 
plane which passes through said first-men 
tioned bearing stud and through said fold 
ing blade axis and also at an angle to the 
plane which passes through the edge and the 
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axis of the folding blade, and means adapt 
ed to engage said second bearing stud as 
said carrier rotates and thereby to turn said 
folding blade into and past the position at 
which said plane passing through said first 
mentioned stud and said folding blade axis 
is perpendicular to the circle of rotation of 
said rotary carrier. 

4. In a rotary folder, the combination 
with a rotary carrier, a folding blade adapt 
ed to rotate therewith and mounted revo 
lubly relatively thereto, a bearing stud rev 
oluble with said folding blade relative to 
said carrier, and a cam adapted to engage 
said bearing stud as said carrier rotates 
and thereby to turn said folding blade, 
of a second bearing stud revoluble with 
said folding blade relative to said car 
rier and positioned in a plane which passes 
through the folding blade axis at an angle 
to the plane which passes through said first 
mentioned bearing stud and said folding 
blade axis, and a cam adapted to engage 
said second bearing stud as said carrier ro 
tates and thereby to turn said folding blade, 
that portion of each cam which is being 
traversed by one of said bearing studs im 
mediately before and after the time when 
the plane which passes through the other of 
said bearing studs and through the folding 
blade axis is perpendicular to the circle of 
rotation of the carrier being relatively ver 
effective to turn said folding blade without 
a blow or violent contact of parts by reason 
of being at an advantageous angle relative 
to the direction of movement of the blade 
shaft taken in connection with the relative 
positions of the blade shaft and the bearing 
stud upon which said cam is acting. 

5. In a rotary folder, the combination of 
a rotary carrier, a folding blade adapted to 
rotate therewith and mounted revolubly rel 
atively thereto, and means adapted to turn 
said folding blade, said means comprising 
a bearing stud revoluble with said folding 
blade and positioned outside the plane pass 
ing through the edge and the axis of the 
folding blade and in a plane intersecting 
Said first-mentioned plane at right ages 
along a line intermediate the edges of the 
blade, and a stationary can adapted to act 
upon said bearing stud and adapted by itself 
to positively turn said folding blade into 
and past a position perpendicular to the cir 
cle of rotation of said folding blade with 
said rotary carrier. 

6. In a rotary folder, the combination of 
a rotary carrier, a folding blade adapted to 
rotate therewith and mounted revolubly rela 
tively thereto, and means adapted to turn 
said folding blade, said means comprising a 
bearing stud revoluble with said folding 
blade and positioned outside the plane pass 
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folding blade and in a plane intersecting 
said first-mentioned plane at right angles 
along a line near the axis of rotation of said 
blade on Said rotary carrier, and a station 
alry cam adapted to act upon said bearing 
stud and adapted by itself to positively turn 
said folding blade into and past a position 
perpendicular to the circle of rotation of 
said folding blade with said rotary carrier. s 7. In a rotary folder, the combination of 
a rotary carrier, a folding blade adapted to 
rotate therewith and mounted revolubly 
relatively thereto, and means adapted to 
turn said folding blade, said means com prising a stationally cam polition adapted 
upon each alternate revolution of the rotary 
carrier to act upon said folding blade and 
adapted by itself to positively turn said 
folding blade into and past, a position per 
pendicular to the circle of rotation of said 
folding blade with said rotary carrier, and 
a second stationary can portion adapted 
upon each other alternate revolution of said 
rotary carrier to act upon said folding blade 
and adapted by itself to positively turn said 
folding blade into and past a position per 
pendicular to the said circle of rotation of 
Said folding blade with said rotary carrier. 

8. In a rotary folder, the combination of 
a rotary callier, a folding blade adapted to 
rotate there with and mounted revolubly rel 
atively thereto, and means adapted to turn 
said folding blade, said means comprising a 
single bearing part revoluble with said fold 
ing blade and positioned outside the plane 
passing through the edge and the axis of 
the folding blade and two can portions 
adapted alternately upon successive revolu 
tions of the rotary carrier to act upon said 
bearing part and positively turn said fold 
ing blade into and past a position perpen 
dicular to the circle of rotation of said fold 
ing blade with said rotary carrier. 

9. In a rotary folder, the combination of 
a rotary carrier, a folding blade adapted to 
rotate therewith and mounted revolubly rel 
atively thereto, and means adapted to turn 
said folding blade, said means comprising a 
single bearing part revoluble with said fold 
ing blade and positioned outside the plane 
passing through the edge and the axis of 
the folding blade and two stationary cam 
portions adapted alternately upon successive 
revolutions of the rotary carrier to act upon 
said bearing part and positively turn said 
folding blade into and past a position per 
pendicular to the circle of rotation of said 
folding blade with said rotary carrier. 

10. In a rotary folder, the combination of 
a rotary carrier, a folding blade adapted to 
rotate therewith and mounted revolubly 
relatively thereto, and means adapted to 
turn said folding blade, said means compris 

ing through the edge and the axis of the ling a single bearing part revoluble with said 
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folding blade and positioned outside the 
plane passing through the edge and the axis 
of the folding blade and two rigid station ary cam portions adapted alternately upon 
successive revolutions of the rotary carrier 
to act upon said bearing part and positively 
turn said folding blade into and past a posi 
tion perpendicular to the circle of rotation 
of said folding blade with said rotary car 
e. 

11. In a rotary folder, the combination of 
a rotary carrier, a revoluble folding blade 
carried thereby and means adapted to turn 
said folding blade, said means comprising 
a bearing stud revoluble with said folding 
blade and positioned in the plane which 
passes through the axis of Said folding 
blade at right angles to the plane of the 
folding blade and a cam adapted to act 
upon said bearing stud and positively turn 
said folding blade into and past a position 
perpendicular to the circle of rotation of 
said folding blade with said rotary carrier. 

12. In a rotary folder, the combination 
with a rotary carrier, a shaft journaled 
therein, a folding blade carried by said shaft, 
a crosshead mounted on said shaft in the 
plane passing through the edge and the axis 
of said folding blade, a stud on each end 
portion of said crosshead, and two cam por 
tions each adapted to bear upon one of said 
studs, of other means adapted by itself to 
carry said folding blade past the critical 
point of the engagement of said cam por 
tions with said studs, such means compris 
ing an arm mounted on said shaft, a stud on 
Said arm, and a cam portion adapted to en 
gage said last-mentioned stud. 

13. In a rotary folder, the combination of 
a rotary carrier, a folding blade adapted to 
rotate therewith and mounted revolubly rel 
atively thereto, a bearing stud revoluble with 
said folding blade relative to said carrier, a 
second bearing stud revoluble with said fold 
ing blade relative to said carrier and posi 
tioned in a plane which passes through the 
axis of said folding blade at an angle to the 
plane, which passes through said first-men 
tioned bearing stud and said axis, and means 
adapted to bear upon said studs as said car. 
rier rotates to turn said folding blade, said 
turning means being adapted to engage ef 
fectively each of said bearing studs in turn 
at the time that the plane passing through 
the other of said bearing studs and through 
the folding blade axis is perpendicular to 
the circle of rotation of said rotary carrier, 
the point of the Said effective engagement of 
Said turning means with said stud being to 
one side of Said last-mentioned plane when 

S 

the plane is in position perpendicular to the 
circle of rotation of said carrier. 

14. In a rotary folder, the combination 
with a rotary carrier, a folding blade adapt 
ed to rotate therewith and mounted revolu 
bly relatively thereto, a bearing stud rev 
oluble with said folding blade relative to 
Said carrier, and means adapted to engage 
said bearing stud as said carrier rotates and 
thereby to turn said folding blade, of a sec 
ond bearing stud revoluble with said folding 
blade relative to said carrier and positioned 
in a plane which passes through the folding 
blade axis at an angle to the plane which 
passes through said first-mentioned bearing 
stud and said folding blade axis, and means 
adapted to engage said second bearing stud 
as said carrier rotates and thereby to turn 
said folding blade, each of said turning 
means and its coöperating bearing stud be 
ing adapted to turn said folding blade into 
and past the position at which the plane 
passing through the other of said bearing 
studs and through said folding blade axis is 
perpendicular to the circle of rotation of 
said rotary carrier, said turning means and 
studs being effective to rotate said folding 
blade relative to said rotary carrier during 
a portion only of each revolution of said 
carrier, said blade being given only a par 
tial revolution relative to said carrier dur 
ing each revolution of said carrier. 

15. In a rotary folder, the combination 
with a rotary carrier, a folding blade shaft 
mounted to move in a path concentric with 
the rotation of said carrier, a folding blade 
non-rotatably secured on said shaft, an arm 
non-rotatably secured on said shaft, a stud 
mounted on said arm, and a cam adapted to 
engage said stud as said carrier rotates and 
thereby to turn said folding blade, of a sec 
Ond arm non-rotatably mounted on said 
shaft, a stud mounted on said second arm in 
a different plane passing through said fold 
ing blade axis from that which passes 
through the stud on said first - mentioned 
arm and through said folding blade axis, 
and a cam adapted to engage said second 
stud as said carrier rotates and thereby to 
turn said folding blade, each cam and its 
coöperating stud and arm being adapted to 
turn said folding blade into and past the 
position at which the plane passing through 
the other stud and through the folding blade 
axis is perpendicular to the circle of rota 
tion of said rotary carrier. 

WILLIAM. H. DE BUSK. 
Witnesses: 

O. U. SISSON, 
H. WATRIINS. 
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