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PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No, 622,579, dated Aprll 4, 1899

Application filed July 28, 1897, Serlel No. 646, 220,

(Ne model. )

- To all whom It inay concern:
Be it known that I, JAMES WHITELAW, a
- citizen of the United States, residing at St.
Louis, in the State of Missouri, have invented
5 a new and useful Improvement in Machines

for Folding Paper, of which the following 1s_

& epeemcemon

My invention relates to 11nprovements in
paper-folding machines adapted to fold strips

to of paper in reverse folds and cutting the
folded paper off from the main strip or sup-
ply at suitable intervals to form separate
books or banks of reversely-folded paper of
any required size for any desired use to which

15 paper in this form is applicable, but particu-
larly for employmentinauntographic registers

of the type described and illustrated in the
application for Letters Patent of l.eo Enrlich,
filed June 21, 1897, Serial No. 641,545, now
20 pending in the United States Patent Office;
and the objects of myimprovement are, first,

to provide a machine which will be snnple
and economical in construction and one which
will expeditiously and economically perform

25 its-work; second, to provide a machine which

will fold the paper into such tightly-pressed
folds or creases that it wiil for the longest pos-
sible time and under the most a,dverse and

- rough use tend to preserve and maintain its
30 fol ded form, even though it be frequently un-

folded and even eubeequently subjected to

pressure by being passed between feed-roll-
ers; third, to provide a machine of the char-
acter described that will be entirely automatic
35 in operation and not require theconstant at-
tention of an attendant and one that will be
directly fed from a continuous roll of strip-
paper and not require to be stopped when-

ever it becomes necessary to cut the paper to

40 Torm a book or bank of the required size or

to remove such completed books or banks of

paper from the machine. Iattain the objects

by the construction, mechanism, and arrange-

ment illustrated in the accompanying draw-

45 ings, of which there are four sheets, and in
which— '

~ Figure 1 is a side elavalion of the eomplete

machine; Fig. 2, a top or plan view. of the

- same; Fig. 3, en enlarged detail view show-

5o ingthefolding and creasing mechanism; Figs.

4 and 9, detall side elevations of the cutting

meeha,nism Flb 6, a deta,ll front elevation

,of the latter FHig. 7 a detail plan view show-

ing the meehemsm employed to detach or dis-

1odﬂ'e the folded paper from the ereasing mech-
anism; Figs.$,9,and 10 detail side eleva,tmns
of the creasmﬂ' meeha,msm Fig. 11, a detail
side elevatlon of one of the foldmo'-bledes
and Fig. 12 a detail {r ont elevation of the feld-
ing meehamsm

Slmller reference-numerals refer to similar
parts throughout the several views.

1 represents the frame of the maehme, 2,
a chute down which the folded paper falls;

3, the main driving-shaft of the machine; 4

and 5, respectlvely, tight and loose pulleys
for said shaft; 6 ehand—wheel forstartingthe

machine; 7 and 8, two cam-carrying shafts

55

6o

by means of which to operate the creasing

mechanism and the mechanism for detaehmn' |

ordislodging the folded paper from said creas-
ing mechemsm 9, a gear-wheel fast on the
shaft 8, by means of which said shaft is driven

throun'h the mstrumenta,hty of the pinion 10,
fast on the main driving-shaft 3; 11, a bevel-

gear-wheel fast on the eha,ft 3 end meqhmo*
Wlth a second bevel gear-wheel 12, carried by

end ethlrd bevel gear-wheel 14, which latter
in turn meshes Wlth a fourth bevel gear-wheel
15, carried by the shaft 7, which latter is

vo

75

shaft 13, which in turn carries at its opposite

30

drlven through the agency of the said four '

bevel ﬂ‘ear-wheels, 16, a worm fast on the
shaft 13 and meshing with a worm-wheel 17,

which latter turns upon the stud 18; 19 and.

20, twooscillating shafts carrying the folding-
bla,des 21 and 22 bv means of the arms 23 and

24: 25 and 26, respectively, the levers and

cranks by means of which the shafts 19 and
20 are oscillated through the instrumentality
of the wheels 27, carrying the erank-studs 23,
one of said wheels 27 being fast on and ro-

90

tated by the shaft 8 and the other bemﬂ' fast

on and rotated by the shaft 7.

29 and 30 are two shafts which serve as a
means of pivotally supporting the mechanism
which detaches or dislodges the folded paper
from the creasing mechamsm

31land 32 represent the creasing mechamsm
which latter is pivotally supported in the

95
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frame of the machine by means of the shafts 2
| 33, Whlch are tmnmoned in the f1 ame at 84 |
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35 is a cam fast to its supporting-shaft and
designed to operate the heretofore-mentioned
detaching or dislodging mechanism. o

36 is a cam fast to its supporting-shaft 7
and designed to operate the creasing mech-
anism.

The cam 35 engages with the lever 37,

forming part of said detaching mechanism,

‘and the cam 306 engages with the lever 38,
forming part of the creasing mechanism.

These cams operate said levers against the
counteracting force of springs, such as 39

and 4.0.

20

30

" 35

40

50

55

60

41 represents the roll of paper to be folded,
42 the spindle which carries said roll, and

43 brackets which project from the main

frame of the machine and serve to support
the spindle 42. . |

44 and 45 are feed-rollers for feeding the
paper to the folding mechanism and intended
to keep the folding mechanism supplied with
slack paper. The roller 44 is eccentrically
mounted in the well-known manner, so as to

vary the pressure between the rollers 44 and
45 by means of a lever 46, which serves to

rotate its eccentric bearings.
47 represents the strip of paper to be folded,

and 48 to 55 represent guide-rollers for said

paper.

56 represents the paper after it has been

folded and while it is falling down the chute
to form the desired book or bank of reversely-
folded paper. ‘

The feed-rollers 44 and 45 are geared to-
gether by means of pinions 57 and 58, and
the feed-roller 45 is driven from the shaft 7

by means of a pinion 59, which meshes with
the pinion 60, carried by said roller 45.
61 is simply a belt-shifter. - |
62 and 63 are rigid ledges, upon which the

paper is alternately laid in reverse folds by

the folding-blades preparatory to being indi-

vidually and separately creased by the creas- .

ing mechanism. .

G4 is an openinginthe chute through which
to remove the books or banks of folded pa-
per. i
The mechanism for detaching or dislodg-
ing the paper from the creasing mechanism
and from the ledges 62 and 63 and pushing 1t
into the chute 2 consists, as shown in Fig. 7,
of a bar 65, supported at both ends by means
of the arms 66, mounted upon the shaft 67,
the latter being, in turn, supported at each
end by means of the arms 68 and 69, which
latter are in turn pivotally carried by the

main frame of the machine by means of the

shaft 29, a similarly-constructed detaching
mechanism being also provided on the oppo-
site side of the machine and carried by the
shaft 30, with the exception, however, that
inthe drawings I haveillustrated the bar 652,

carried .by shaft 30, with a sharp or cutting

edge 76, though of course it will be under-
stood that the opposite blade or bar 65 may
have been so constructed instead of bar 65%,
if desired. The whole detaching or dislodg-

|
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ing mechanisms, as described, are oscillated
or rocked on their pivotal points of attach-

ment to the main frame by means of the le-
vers 37, which form a part of or are attached

tosaid mechanismand project upen the other
side of their pivotal points of support. The
levers 37 are moved upand down by the cams
35, with which they engage, and in this way
the dislodging or detaching mechanism 1is
moved up and down at the proper time. ,

The creasing mechanism, as shown in de-
tail in Figs. 3, 8, 9, and 10, consists of a sub-
stantially - built rocking plate 70, mounted
upon a square shaft 33, which shaft at its
ends is provided with trunnions which serve
to pivotally mount it in the frame of the ma-
chine. This plate projects back upon one

| side of the shaft 33 to form a lever 38, which

lever in turn carries a roller 71, which roller
engages with the cam 356, carried by the shaft
7. The rotation of the cam 36 moves the le-

ver 38 up and down, and this, in turn, alter-.

nately moves the plate 70 up and down and
causes it to alternately press down upon the
ledge 63 and then move away from 1t, thus
creasing and then releasing the paper,which
has been previously laid in a fold upon the
ledge 63 by the oscillating blades of the fold-
ing mechanism. | | | | |

72 represents a spring orelastic finger made
of elastic metal and fastened beneath the

70

75

80
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plate 70, with a slight space between the two

“at their outer extremities and over the part
of the said spring which contacts with the

ledge 62 or 63.

There are two creasing mechanisms, one
| upon each side of the machine.

The folding mechanism, as shown in detail

| in Figs. 3, 11, and 12, consists of an L-shaped
lever composed of an arm 23, which carries

at its free end a curved blade 21, having a
tapering edge 74. 'The arin 23 is fastened to
the shaft 19. There are two of these folding-
blades, one upon each side of the machine

and arranged to swing in curved lines across
each other’s path; but they do not interfere
one with the other, since they are hung from

one end only and since the arm which sup-

ports the second blade 22 sweeps through the

open space represented at 75 of Fig. 12.
The cutting mechanism, as shown in detail

in Figs. 4, 5, and 6, consists of the following
parts: Asa knife I utilize one of the bars (5,

forming part of one of the mechanisms for
detaching or dislodging the folded paper from

the creasing mechanisin. I dothis by sharp-

ening its edge, asshown at 76, and providing
a mechanism for moving the edge of this bar

into contact with the edge of the ledge 65 at

the proper time for cutting the paper: Nor-

mally the bar 65 stands away from the ledge
63; but whenever the paper is to be cut the

ledge 63 and the bar 65*, provided with the

sharpened edge 76, must be brought into con-

i

tact. Ieffectthisatthe proper time by mount-

ing the shaft 67, which carries this special

bar, loosely in the arms 68 and 69, as shown

IO
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at 77 In Ifig. G.
(7, carrying the said special bar, I fasten a
rocker-arm 78, the lower end of-which is pro-
vided with a slot 79, which latter engages a
pin 30, projecting from one end -of a crank-

lever 81, fastened to one end of a shaft 82,

the other end of which shaft has rigidly fas-
tened to it a disk 83, provided with a lug 84,
adapted to engage with a lug 85, suitably
placed on the wheel 17, the pos11310n and num-
ber of engaging lugs so mounted on the wheel

17 being dependent upon the size of the books:

or banls of folded paper required.
- 86 represents an upwardly-projecting lug
which serves as a stop and guide for the knife
to prevent its impinging upon the ledge 63.
Having thus fully described in detail the
various parts of the machine, I will now pro-
ceed to describe 1ts operatlon '
The paper is led from the roll 41 upward
and passed between the feed-rollers 44 and
45, thence over the guide-rolier 48 and under

- guide-roller 49, thence over roller 50 and be-

tween it and roller 51, thence straight down
between rollers 52 and 53, thence continuing
downward until it passes between the last
couide-rollers 54 and 55 (shown in dotted lines

“in Fig. 3) at the end of the tapering plate 86,

which is provided for the support of said roll-
ers, thence the paper passes to one or the
other side and its end is-placed on one of
the ledges—say 62—and then held while the
hand - wheel 6 is slowly turned wuntil the

spring-finger 72 for said ledge grasps the pa-

per and the creasing-plate 31 firmly presses
the paper between said spring-finger and the
ledge 62. 'The machine being now ready to
stmt the belt-shifter 61 is meved in the di-
I'eetmn to shift the belt from the loose to the

tight pulley, when the various mechanisms

beﬂ*m to perform their several functions as
follows First the -curved folding-blade 22,
carried by the arm 24 and 'oscillating or rock-
ing from the shaft 20, movesdownin a curved
path and strikes the paper just below the

- guide-rollers 54 and 55 and between said roll-

-the cam 36,

ers and the point where the paper is firmly
held on the ledge 62, as above described, and

carries the paper across to the opposite ledge

63, laying it thereon, whereupon it is ﬂ'ra,sped
by the creasing meehamsm 32, which creasing
mechanism has been roeked into action by

revolved to bring the point of the cam 36
against the roller 71, thus depressing the for-
ward end of the creasing-plates 32 or 31, as

- the case may be, and grasping the folding-

blade with the paper between the ledge and

the spring-finger, slightly creasing the paper,
so that when the folding-blade is withdrawn,
during which operation the paper may also

~be slightly withdrawn thereby, the slight
- crease made while the folding-blade was be-

tween the ledge and the creasing mechanism
will insure the paper dropping or folding at;
the proper point to be thoroughly and more |
completely creased. The ¢am 36 continuing

Upon the end of this shaft |

attached to the shaft 7, having

to revolve permits the roller 71 on the end of
the arm of the creasing-plate 31 or 32 to drop
into the low portion of the cam, as seen 1in

pressure

irst applied by the eree51u0*—p1ate,

70

| Fig. 9, thus slightly reducing the creasing

during which period the folding-blade 22

slips out and returns to its elevated position,

(shown in Fig. 3,) where it is out of the paths
of movement of the other parts.

During
the upward movement of said foldin n'-bchde
22 the eleasmn'-pla,te 31 has released the pa-
per upon the opposite side and the detach-
ing or dislodging bar 65, oscillating from the
shaft 29, has moved down and deta,ched oY
dlelodﬂ'ed the paper from the ledge 62 and
the cr easmﬂ'-pla,te 31, pushing it down into
the chute 2. Next the curved folding-blade

21movesdownward in a curved path, Striking
the paper just below the guide-rollers 54 and-

55 and between the latter and the ledge 65,

‘where the paper is now held firmly by the

creasing - plate 32, and carrying the paper
across to and laying the fold thus made upon
theledge 62, where it isgrasped by the spring-
fingerattached to the creasing-plate 31,which
latter next comes down firmly on the spring-
fingeroverthe paperand completes the crease,
the folding-blade 21 in the meantime having
escaped before the rigid creasing-plate 31 con-
tacted with the free extremity of the spring-
finger, and thus the process continues, the
paper bemﬂ* carried first to oné side of the
machine by one of the folding-blades, where

its fold is grasped and pressed by the creasing

mechanism, and next carried to the opposite
side of the machine by the- other folding-

8o

sle
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blade, where its fold is grasped and pressed

by the creasing mechanism upon that side oL

the machine.
folds have been thus made to form a book or
bank of paper of the required size, the lug 35
upon the wheel 17 will have moved around
with the said wheel to a point where it will
engage with the lug 84 on the disk 83, which
w111 rotate the shait 82 and move the crank-

lever 81 totheleft, carrying with it the rocker-

arm 78, which will move the bar 65, having
the sharpened edge 76, up against the curved
stop 86, which is made flush with the shar p-
ened edﬂ"e of the lédge 63. Hence when the
dlslodtrmﬂ'-bar now moves down In 1ts cus-
tomary-menner to dislodge the paper it will
cut it off, and as soon asg the lug 85 slips
over the lug 84 the bar 65 is returned to its

original and ordinary position by means of

the springs 88, which are fastened at one
end to the frame of the machine and at the
other to the crank-lever 81. In this way the
cutting is effected without having to stop
the machine and replace the paper to recom-
mence the folding, it of course being under-

When a sufficient number of

105
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stood that before the cutting-bar 65 is actu- '

“ated- the folding-blade 21 has folded the strip

of paper onto the opposite ledge 62 and be-
neath the spring-finger and is retummn* toits
normal position when the euttmcr-bal 65 on

| the 0pp051te side of the machine deseende and

130




cuts the paper on the ledge 63, where 1t has
been creased by the creasing-plate 32, which |

plate 32 is returning to its normal position,
during which operation the creasing-plate 51

has been depressed on the spring-finger on

the opposite ledge 62, firmly holding and
creasing the paper. The folding-blade22now

 descends and strikes the paper below the

10

guide-rollers 54 and 55 and between the roll-
ers and the ledge 62, where it is still held,
since the cutting-bar on the opposite side of

the machine cuts the paper on the opposite |

ledge 63, the operation of the machine being
as before described. |
Having thus fully described the construc-

tion and operation of my invention, what I

claim is—
1. In a paper-folding machine, the combi-

~ nation of folding mechanism mounted on

20

shafts, means for rocking said shafts and o0s-
cillating the folding mechanism, said folding
mechanism arranged to contact with the strip

 of paper and f6ld same into reverse folds,with

30

35

4'0

45

535
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coOperating receivers to grip the paper folds
and crease same, substantially as and in the
manner specified. - | o
2. In a paper-folding machine, the combi-
nation of folding mechanism mounted on
shafts, means for rocking said shatts and o0s-
cillating the folding mechanism, and feed-
rollers arranged to feed the paper to said fold-

ing mechanism, with codoperating receivers to

grip the folds of paper and crease same, sub-

stantially as and in the manner shown and
described.

3. In a paper - folding machine, having

brackets for supporting the paper, the com-

bination of folding-blades mounted on shafts
eccentrically operated whereby said folding-
blades are oscillated, feed-rollers arranged

to feed a strip of paper to said folding-blades,

and codperating creasers arranged to receive
the folding-blades and the folds of paper,with
detaching-bars arranged to alternate with

said folding-blades, substantially as shown

and in the manner specified. |

4. In a paper-folding machine, the combi-
nation of oscillating folding-blades, rollers
arranged to feed the paper to said folding-
blades, and cooperating creasers arranged to
alternately receive the folds of paper, with
detaching-bars alternating with said folding-
blades, one of said detaching-bars having a
blade to act as a knife and means for bring-
ing said knife into cutting position at prede-
termined intervals, substantially as and in
the manner specified. -

5. In a paper-folding machine, feed-rollers

arranged to feed a strip of paper from aroll, |

guide-rollers to receive said strip of paper
and guide same to a point near the path of
oscillating folding-blades mountedon eccen-
trically-operated shafts, in combination with
cooperating cam-controlled creasers arranged
to receive the folding mechanism and the

folds of paper, and detaching-bars alternat- |

| ing with said folding mechanism, substan-

tially as and in the manner specified.

6. In a paper-folding machine, feed-rollers
arranged to feed a strip of paper from a roll,
guide-rollers to receive said strip of paper to

be guided, and receiving-creasers, in combi-

nation with folding-blades oscillating in a
path between the point to which the strip of
paper is guided and the receiving-creasers,
said creasers arranged to receive the folding-

‘blades with the folds of paper and crease

T

the latter, of alternating detaching-bars, and

worm-wheel mounted on a suitable shaft, one
of said detaching-bars provided with inter-
mediate mechanism between said bar and
worm-wheel, whereby said bar is brought into
contact with the corresponding creaser, to cut
the folds of paper at predetermined intervals,
substantially as and in the manner specified.

7. In a paper-folding machine, the combi- .
[ nation of alternately-oscillating folding mech-

anism mounted onrocking shafts, creasers ar-

ranged to codperate with said folding mech-
anism, means for rocking said creasers where-

by the creaser-jaws are closed and the paper

oripped, and detaching-bars arranged to al-
ternate with said folding mechanism, with
means for separating the creasers at a prede-

termined interval, substantially as and in the

manner specified. .
8. In a paper - folding machine provided

with a main shaft having pinion meshing with

pinion on a secondary shaft, alternately-osecil-

lating folding mechanism to fold the paper
into reverse .folds, codperating creasers ar-

ranged to receive the folding mechanism with

the paper folds, and rocking detaching mech-

anism, in combination with cams rigidly at-

tached to the secondary shaft to rock the de- :

taching mechanism and creasers at predeter-
mined intervals, substantially as shown and

in the manner specified. |
9. In a paper - folding machine provided

with a multiple of shafts, said shafts hav-

ing intermeshing pinions, oscillating folding

mechanism, cooperating creasers arranged to
receive the folds of paper, detaching-bars, and

cams arranged on said shafts to rock the

creasers and detaching-bars at predetermined

intervals, in combination with a vertically-

arranged chute to receive the folds of creased
paper, substantially as shown and in the man-

ner described. |

10. In a paper - folding machine provided

with a multiple of shafts, said shafts hav-
ing intermeshing pinions, the combination of
oscillating folding mechanism, codperating
creasers arranged to receive the folds of pa-
per, detaching-bars one of which is provided

with a knife-blade, and cams arranged on
said shafts to rock the detaching-bars and

the creasers and produce an intermittent pres-
sure on the folds of paper, with a worm-
wheel having means for engaging with inter-
mediate mechanism and bringingsaid detach-

ing-bar with its knife-blade into contact with
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the creased paper at a point adjacent the
creaser to cut the paper at predetermined in-
tervals, and permit the continual operation
of the folding and creasing mechanism, sub-
stantially as shown and in the manner de-
seribed.

11. In a paper- foldmﬂ‘

nation of oscillating foldmg mechanism, co-
operating creasers, d'etaehing—bars, one of
sald bars arranged tosever the folded paper,
and a multiple of shafts provided with cams
and intermeshing pinions, with connecting
shaft provided with a worm and beveled pin-

1on, whereby motion is transmitted from the |
mam shaft, substantially as shown and 111
the manner specified.

12. In a paper-folding machine provided |

machine, the combi-

with & main driving-shaft and worm-shaft,

| said shafts provided with intermeshing pin-

|

ion, the combination of oscillating folding-
blades, codoperating creasers arranged to al-
ternately receive the folds of paper, and de-

taching-bars alternating with said folding-

blades, one of said folding-blades rockingly
mounted to act as a knife, with mechanism
intermediate the worm-shaft and said rock-

ingly-mounted folding-blade, whereby said

folding-blade is brought into cutting position

at predetermined intervals, substantially as

shown and in the manner spemﬁed

- JAMES WIIITELAW

Witnesses:

- W. PALMER C'LARKSON
Lro J. WENDEL.
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