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UNITED STATES

PateEnT OFFICE.

. U

HOWARD K. KING, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
CHAMBERS BROTHERS COMPANY, OF SAME PLACE.

PAPER-FOLDING MACHINE.

SPECIFICATION forming part of Letters Patent No, 640,570, dated January 2,1900.
Application filed December 11,1896, Serial No, 615,309, (No model.

To all whonv it maly Concern: |
Be it known that I, HowARrD K. KING, &
citizen of the United States,residingin the city
and county of Philadelphia andState of Penn-
sylvania, have invented certain new and use-
ful Improvements in Paper-Folding Machines,
of which the following is afull, clear, and ex-
act description, reference being had to the ac-
companying drawings, of which— -
Figure 1, Sheet 1,is a general plan view ot
a folding-machine in which my invention is

embodied. Fig. 2, Sheet2,is a sideelevation.

of Fig. 1, the lower part of the frame, &e., be-
ing broken off. Fig. 3 is a section as online
r x, Fig. 1. Fig. 4 is a detail in side eleva-
tion, showing the arrangement of the adjust-

able belt connection fordriving the positively-
Fig. 5, Sheet 3,1san-
Fig. 6 1s a

driven stop-bar roller.
enlarged view of a part ot Fig. d.
plan view of Fig. 5. Fig. 7isa detailin plan,
partly in section, of the stop friction-roller de-
tached and its tension adjustment device.
Fig. 8, Sheet 4, is a front elevation of the side-
ounide mechanism enlarged. Fig. 9 1s a sec-
tion on line v 7, Fig. 8. TFig. 10 is a section
on line z z, Fig. 8. TFig. 11 is a sectional de-
tail showing the sliding connection of theside
ouide and nipper to the nipper rock-shaft.
This invention relates to paper-folding ma-
chines wherein the sheets of paper fed to the
machine are carried by suitable driven tapes
or the like into the proper position to be
folded by the usual folding blades and rollers.
My improvements relate particularly to
mechanism or devices for carrying and forthe
retention of the sheets of paper into proper
acceurate position for the operation of the fold-
ing devices, be the dimension of the sheets

~what they may, within the scope or capacity

40

45

of the particular machine.

The object of the invention is to provide
o certain construction and combination of
mechanism whereby there shall be secured a
better, more positive, and uniform placement
of the sheets in the proper position for the
folding devices than heretofore both longi-
tudinally and transversely.

The precise character of the improvements
will clearly appearfrom the following deserip-

g0 tion in connection with the accompanying

drawings, the novel features or combinations

being particularly pointed out. |

The said drawings represent the invention
as applied to a well-known form of the Cham-
bers folding-machine; butIThave shown there-
in only such parts of the machine as are nec-
essary or desirable to a clear understanding of
the construction and operation of my present
improvements.

Referring to the drawings, A is the frame

of the machine; B, the feed-table at its rear

end, npon which the sheets to be fed in are
piled; C, the carrying-drum; D, the **drop-
roller;” E, the roller around which and the
said drum pass the sheet-carrying tapes F.

&, Fig. 1, are the usual supporting-rodsly-
ing between and parallel with the tapes.
" H is the folding-blade, secured to arms I,
connected to a rock-shaft J. -

K is a plate whose upper surface is in line
with the carrying-tapes and having a vertical
slot I above the line between the two folding-
rollers. M. N are the tapes which carry the
sheet on from the said rollsto beagainfolded
by suitable mechanism, if desired, or carried
to the packing-trough.

O is the stop-bar for arresting the advance
of the sheet as it is being carried into the po-
sition to be folded.

The foregoing partsrelatively arranged, as
shown, are old and well known.

Heretofore the sheet of paper would some-
times slip upon the carrying-tapes and so fail
to reach the stop O. At other times the tapes
would carry the sheet with such an impetus
that when it struck the stop it would recoil
therefrom. In eithercase obviously the sheet
would not take the proper position longitu-
dinally for accurate folding. In order to
avoid these difficulties, I have devised the
mechanism now to be described and which is
shown in Figs. 1, 3, 5, and 6. )

I place a small but somewhat heavy fric-
tion-roller 1 over and upon the tapes If, re-
spectively. 'This roller is journaled at the
end of a frame 2, whose other end is pivoted

on a pin or stud 8, which is secured to a bar.

4, Thus the roller is yielding or self-adjust-
ing with relation to the tape upon which it
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by the tapes, as will hereinafter appear. As
a matter of convenience the series of bars.4
are secured to a common transverse rod 5,
that is in turn secured to the machine-frame.

As, for a reason hereinafter explained, it
1s desirable that the friction-rollers shall be

adjustable along the tapes F, I provide a lon- |

gitudinal slot 6 in the bars 4, through which

the stud 3 extends and is secared at the re-
quired point by means of a nut 7, Fig. 5, and
In connection with a shoulder 8, Fig. 6, on
the stud, as clearly seen in the drawings. As
the sheet of paper is carried forward by the
tapes it passes beneath the rollers 1, whieh
press or hold the sheet against the tapes, and
thus it is carried on positively toward the
folding positior.
enables me to dispense with.a number of car-

The use of these rollers.

rying-tapes, two being ordinarily sufficient.

It also avoids the necessity of driven tapes
orrollers between the lines of the folding de-

vices and the stop O for aiding in carrying

the sheet onto the latter, as a suitable sup-

port may be used in lieu of the said latter
tapes, such as rods 9, Figs. 1, 3, 5, and 6.

In order tosecurea firm contact of the roll-

ers 1 upon the sheet, I place im mediately be-

neath each of the tapes F a supporti ng-plate-

10, Figs. 1, 3, 5, and 6.
In order to prevent recoil of the sheet and

to insure its contact with the stop-bar O,

I place a short distance from and in front of

the latter and parallel therewith a roller 11,
which is driven forward positively—that is,
In the direction of the arrow in Fig.
suitable means

- after described) at a surface speed—say one-
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carrying-tapes F.

ing-rods 9. I place asmall frietion-roller 12, |

or rather two or more rollers at suitable
intervals apart, over and lightly in contact | a means fora corresponding independent ad-
These friction - rollers
are, for a purpose hereinafter explained, |
preferably eonnected with. the stop - bar O | sirable that the stop-bar, positively-driven

rovide
means for allowing the friction—-rollerario bear .
yieldinglyon roller 11 and also for adjusting | the said driven roller.
To these ends ||
I journal the said rollers on an arbor 14 in a
frame 15, Figs. 3, 5, 6, and 7, that is pivoted
tothebrackets 13, and providea helical spring :
16 upon an end of said arbor extended from"
the frame 15. One end of the spring is se-:
- cured toahead 17 of the arbor, and the other .
end bears against a stud 18 in the side of the
In order to adjust the degree of ten- -
sion of the spring and consequent yielding |
pressure of the roller, I provide a thumb set-
screw 19, whose end bears against the arbor
14 and soretains the latterin any position to

with the roller 11.

by means of a bracket 13. I also

the degree of their pressure.

frame.

~which it may be rotated by turning it by the

.

- Premising that the distance of the front
stop-faceof the bar O from theline of the path

of the folding-blade as the latter enters the slot
L in plate K is equal to one-half of the width

of the sheet to be folded and that the contact-
line of the tape friction-rollers 1 is a little
greater distance from the middle of the sheet
or the line of folding, the sheet is advanced
by the carrying-tapes and their aforesaid frie-
tion-rollers over ‘the slotted plate and upon
the rods 9 behind it until its edge enters the

{ bite of rollers 11 and 12, its rear end being

still between the tapes and rollers 1. It is
now carried forward by the rollers 11 and 12,
and at this instant before it meets the stop-

bar its rear end has escaped from the bite of -

the tape friction-rollers—that is to say, at or
about the time the sheet escapes from the bite
of rollers 1it enters the bite of rollers 11 and
12. At orshortly after the instant the sheet
touches the stop-bar the folding-blade de-
scends through the action of well-known de-
vices, such as a cam 20, Figs. 1 and 2, on a
drive-shaft 21, which through the medium

of an arm 22, having a roller bearing on the

face of said cam and connected with the

shaft J, to which the blade-armsIare secured,

effects the necessary vibrations of the blade.
When the blade tucks the sheet through the
slot L or between the folding-rolls M in case
the slotted plate is not used, the yielding and

lightly-contacting friction-rollers 12 allow the.

end of the sheet to bedrawn out by the pres-

| sure of the blade. -
5—by
(preferably by those herein-

As it is at least desirable that the machine
shall be adapted to fold sheets of different

_ | lengths as well as widths, it is necessary
third to one-half of the surface speed of the:
The top of this roller is
substantially in the plane of the upper sur-:

face of the tapes and the top of the support- | ment in a line parallel with the slot L or the

that the stop-bar and its codperating ad-

Juanets—the roller 11 and the frietion-rollers

12—shall be capable of a to-and-fro adjust-

folding-rolls, as well as with the tape friction-
rollers 1, for which, as hereinbefore described,

justment has been provided. Tor conven-
lence and celerity of .adjustment it is also de-

roller, and its friction-rollers shall be adjust-
able as a unit, as also the devices for driving
I accomplish these
desiderata by the following means: I journal
the roller 11 on arms or bearings 23, Fig. 1,
connected to the stop-bar, and mount the
stop-bar on two screw-threaded shafts 24,
Ifigs. 1, 2, and 3, one at each end, passing
through threaded apertures in the stop-bar.

| These shafts are journaled in bearings of
supports 25, attached to the frame of the ma-

chine, and may be rotated simultaneously by
means ol .a shaft 26, with a hand-wheel 27,
which shaft is also journaled in sunitable fixed
bearings 28 and having bevel-gears 29, whose
teeth engage those of like gears 30 on the ends,

| respectively, of the said threaded shafts.
head 17. -In this way the stress of the spring

upon the stud 18 may be set as may be nec- -
essary, *

Other equivalent means for adjusting the

stop-bar, &ec., are within the knowledge and

skill of the ordinary mechanic; but those
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which I have shown and described are as
efficient as they are convenient.

The means for driving the roller 11 and for
the self-adjustment thereof with the adjust-
ment of the stop-bar, &c., are shown in part
in Figs. 1, 2, and 4 and are as follows: The
roller 11 is driven in the present instance by
a belt 31, that runs over and is driven from a
pulley 32 on the end of the shaft 33 of the tape-
roller E, which shaft and roller are driven
throngh a suitable train of gears {rom the
main or driving shaft 41 of the machine, said
belt passing over a pulley 34, Figs. 1, 2, and 4,
on the end of said roller 11, and thence over a
yulley 35, that is journaled in the outer one
of the roller-bearing arms 23, thence over a
pulley 36 on the upper arm of a bell-crank
lever 37, that is pivoted on a stud 38, fixed to
the frame of the machine, the other or hori-
zontally-extending arm being weighted by a
ball or disk 89 or the like. It will be obvious
that the tendency of this weighted arm is al-
ways to maintain the belt 31 taut and is self-
adjusting to any position of the roller 11 and
adjuncts. It will also be obvious that the
adjustment of the roller, stop-bar, &c., may
be readily made without stopping the ma-
chine. It will also be obvious that adjust-
ments of the tape friction-rollers 1 may be
easily made.

I shall now proceed to describe the mech-
anism for securing when necessary side-guid-
ing or adjustment of the sheet on its way to
the folding devices, special reference being
had to Figs. 1, 8, 9, and 10. '

40 is a shaft that is continously driven in

the dirvection of the arrow in Figs. 2 and 3 by
a train of gears from the main driving-shaft
41. In the present instance this shaft is the
one that carries the cam 42, that acts upon
the arm 43, that carries the drop-roller D.
Said shaft also carries a cam-wheel 44, hav-
ing a cam edge or depression 45, as seen in

—

Fig. 1 and as indicated by dotted lines in

Fig. 8. |
46, Figs. 1, 8, and 10, is a sleeve through

which the shaft 40 passes, and it (the sleeve)

is freely movable longitudinally thereon.

47 is a second sleeve upon sleeve 46 and
which is free to slide upon the latter. Brom
the outer sleeve 47 projects a lug or bearing
483, through which passes, parallel with the
shaft 40, a shaft 49, hereinafter termed the
‘“nipper rock-shaft.” The latter shaft also
has a bearing in a lug 50, projecting from the
sleeve 46. 50* is a collar abutting againsb
lug 50 and fixed nupon the said shaft. 7To the
sleeve 47 is also secured a guide-plate 51, that
is provided with a horizontal slot 52, Figs. S
and 10, closed at the outer end. The loca-

tion of this plate is such, as shown in Figs.
8 and 10, that the part constituting the bot-
tom of the slot is substantially in the same
horizontal plane as that of the uppersurface
of the slotted plate K, or, in other words, co-
incident with the, plane of movement of the
sheet of paper on its way to be folded.

>

On the nipper rock-shaft is a nipper 33,
having a leg 54 terminating in a foot 55, that
is adapted to move in a slot 56 in the upper
wall of the horizontal slot in the guide-plate.
The nipper has also an arm 57, against which
presses the end of a flat spring 58, whose other
end is secured to the outer sleeve 47. The
nipperissecured tothe rock-shaft 49 by means
of a key or feather 59, Figs. 10 and 11, Sheet

4, entered into a longitudinal slot 60 in sald

shaft. A portion of this key passesinto a ra-
dial slot of the nipper, as seen in Figs.10and
11, while the outer edge of the part that passes
through the guide-plate bearing is flush with
the periphery of the nipper rock-shaft. The
key is provided with heads or offsets 61, one
at each end, whereby the nipper is main-
tained in place in connection with the guide-
plate, as clearly seen in said Fig. 11.

It will be obvious from the described con-
struction that the nipper rock-shaft and the
cuide-plate and its nipper may slide longi-
tudinally with relation to each other and that
a rocking or rotary motion imparted to the
said shaft will carry with it the nipper.

It will of course be understood that the
slot 60 is open at the end of the shaft, so that
the guide-plate and nipper as connected by
the key may be slid onto the shaft in assem-
bling the parts. On the end of this nipper
rock-shaft is an arm 62, in the end of which
is journaled a small roller 63, Figs. 8 and 9,
which bears against the face of a broad cam
64, of the form substantially as shown in Fig.
9, thatis secured toshaft40. From thesleeve
46 extend arms or posts 635, Figs. 1, 8, 9, and
10, in the bearings 66 of which is journaled a

screw-threaded shaft 67, that may be rotated

by a milled hand-wheel 68 on the end thereof.

From the outer sleeve 47, which, it will be re-

membered, carries the guide-plate, extends
an arm 69, with a threaded head 70, through
which passes the correspondingly-threaded

*shaft 67.

71 is a bar, the inner end of which i8 con-
nected to the sleeve 46 and has on its under
side a head or, preferably, a roller 72, Fig. g,
which is always maintained against the side
or edge of the cam-wheel 44 on the end of the
continuously-driven shaft 40 during the rota-
tion of the latter. TFor this purpose 1 pivot
to the free end of bar 71 abar 73, whose other
end is pivoted to the frame of the machine,
as seen in Fig. 1. Thislatterbarisdrawnin-
wardly,and thustheroller maintained against
the cam-wheel 44, by means of a helical com-
pression-spring 74, Fig. 1, through which ex-
tends a rod 75, one end of which is connected
to the bar 73 and the other end to a part or
lug 76 of the frame of the machine. The in-
ner end of the spring bears against a head 77,
ixed to the frame A, in which head the rod
75 is free to slide, and the other end of said
spring bears against a head 78 on the rod,

The mode of operation of the foregoing-de-
seribed side-guide mechanism is as follows:
Premising that in the drawings the.guide-
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plate 18 in the outward or retracted position,
at which time the roller on the end of bar

71 1s riding upon the plane portion of the

cam-wheel 44 and the roller 63, carried by the

nipper rock-shaft, is also riding upon the

larger circular part of its cam-wheel 64 and
the nipper-leg is raised out of action, it will,
be obvious that at a certain stage in the ro-

tation of the driven shaft 40 theroller 72 will,
10

by the stress of spring 74, be caused to en-
ter the depressed portion 45 of the cam-

wheel 44, and theroller 63 of the nipper rock-
shaft will, by the stress of the spring 58 bear-
ing upon the nipper-arm 57, which latter is,
as seen, keyed to the said shaft, ride upon

the cut-away portion of the cam 64. As the

arm 69 moves inwardly all the hereinbefore-

described parfs fixedly connected with it will

partake of its movement as a unit—that is
to say, the sleeve 46 slides on the shaft 40and

the guide-plate with its nipper and the nipper
rock-shaft slide inwardly as a unit. This

movement is so timed as to begin to take place

Just prior tothe time that the sheet of paper
reachesthe stopO. Atthisinward movement
of the guide-plate the edge of the sheet of
paper 79, Figs. 8 and 10, which has entered

the slot52in the plate comes into contact with
the closed end of the said slot and the sheet

1s pushed inwardly a greater.or less distance,
according to the location of the line of the
moving sheet, it being understood that the
tension of rollers 12 upon rollers 11 is always

so adjusted as to hold the sheet lightly, and

thus this sidewise movement of the latter
may occur while it is held in the bite of said
rollers. During the latter part of this move-
ment of the guide-plate the nipper-leg is be-
ing rotated by the nipper rock-shaft, owing
to the action of the cam 64, and just before

the guide-plate has reached the limit of its

inward throw the foot of the nipper bites the
sheet between it andthebottom of the guide-

plates, and thus holds' the sheet while the-

roller 63 is riding upon the rounded portion
80 of the cam 64,
to-rotate the roller 72 ascends the cam-face

45, and consequently the guide-plate, with

the sheet therein held by the nipper-leg, is re-
tracted, thus bringing the sheet into proper
position sidewise, whereupon before the fold-
ing-blade descends the rise of the nipper 53
is -caused by the roller 63 of the nipper rock-
shaft again riding upon the larger circular

part 81 of therotating cam 64,and thus releas-

ing the sheet. -

The guide-plate might be connected di-
rectly to the sleeve 46—that is, in effect, to
the bar 71; butas it is desirable to have a lon-
gitudinal adjustment of the said plate with-

~out affecting the extent of the lateral throw

or movement of the plate and its nipper I em-
ploy means for such adjustment. Those
shown in the drawings I have found to be
very convenient. It will be obvious that by
turning the milled wheel 68 of the threaded
shaft 67 the outer sleeve, with its attached

As the shaft 40 continues

]

]
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gulde-plate, nipper, spring, and key, may be
shifted longitudinally as a whole to the re-
quired position. |

- I have shown the head of the arm of the
sleeve 47, which constitutes a nut for the
threaded shaft, as bifurcated, the bifurca-
tions being connected by a screw 82, Fig. 8.
The purpose of this construction is to permit
a certain jamming of the screw-threads, if

necessary, in order to hold the parts up to

their work and to take up any wear of the
screw-threads. -

Although I have shown in the drawings
mechanism for making the first fold of a sheet;
of paper, the described side-guide mechanism
18 used in connection with a folding or fold-
ings of the sheet subsequently to the first fold,
there being usually no advantage in using it
in connection with the first fold, excepting
when the sheet is to be folded on a line par-
allel with the direction of its movement from
the carrying-tapes. In such case the side-
guide mechanism suitably adjusted serves
to bring the sheet in position for the folding

devices to make the fold along the middle

line of the sheet,
Having thus described my invention, I

claim as new and desire to secure by Letters

Patent—

1. In a folding-machine, the combination
of suitable folding devices, the stop-bar, the
positively-driven roller, adjacent thereto, the

coacting friction-rollers, means forsimultane-
ously adjusting the said bar and rollers with

relation to the folding devices, withoutchang-
ing the positions of said bar and rollers with
relation to each other, together with means
for carrying the sheet of paper into the bite

of said rollers, substantially as and for the

purpose set forth. .
2. In a folding-machine the combination

of suitable folding devices, the stop-bar, the

roller journaled to said bar, the coacting frie-
tion-roller connected to said bar, means for

- simultaneously adjusting said bar and rollers
as a unit, with relation to the folding devices,

the belt conneetion whereby the first-men-
tioned roller is positively driven, and means
for maintaining a yielding tension upon said
belt; the construction and arrangement being
such as hereinbefore described, whereby when
the said bar and rollers are adjusted the said

~driving-belt will be automatically adjusted
to correspond with the adjustment of the bar

and rollers, substantially as set forth.

3. In sheet-stopping devices for folding-

machines the combination of the stop-bar, the
screw-threaded shafts upon which said bar is
mounted,the bevel-gearand shaft connections
whereby the sald threaded shafts may be si-
multaneously rotated and the bar be thereby
adjusted, the roller journaled to said bar, the
coacting friction-rollers connected to said bar,
and means for imparting a continuous rotary
movement to the first-mentioned roller, sub-
stantially as and for the purpose described.
4. In a folding-machine, the combination
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with suitable folding devices, of sheet-carry-
ing tapes or the like, the friction-rollers su-
perposed thereon, the stop-bar, the positively-
driven roller adjacent tosaid bar, the super-
posed friction - rollers, coacting with said
roller, and means for supporting and direct-
ing the sheet of paper into the bite of said
positively-driven roller and its coacting frie-
tion-rollers, substantially as and for the pur-
pose set forth.

5. Inafolding-machine, mechanism for side
placement or adjustment of the sheets of pa-
per to be folded, consisting of the combina-
tion with suitable folding devices, of means
for carrying the sheet into position to be
folded thereby, the rotatable shaft, the cam
thereon, the nipper rock - shaft, the slotted
guide-plate, the nipper secured to said rock-
shaft, a longitudinally-movable bar or the
like to which the said guide-plate and nipper
are connected, and which bar bears against
the aforesaid cam; together with the cam upon
the said rotatable shaft, adapted to actuate
the said rock-shaft and its nipper; substan-
tially as and for the purpose set forth.

6. In a folding-machine, the combination
of suitablefolding devices,therotatable shaft,
40, the cam -wheel, 44, thereon, the slotted
onide-plate adapted to slide upon said shatt,
the bar connected to the guide-plate, and
adapted to bear against said cam-wheel, the
nipper rock-shaft connected with the said bar,

i

the nipper mounted on said shaft, the cam,
64, upon the said rotatable shaft, the arm on

@

the nipperrock-shaft, the roller carried there- 35

by, means for maintaining said roller in con-
tact with said cam, 64, all constructed and
adapted to operate substantially as and for
the purpose set forth.

7. In a folding-machine, the combination
with suitable folding devices, of the rotatable
shaft, 40, the cam, 44, thereon, the sleeve, 40,
adapted to slide on said shaft, the sleeve, 47,
adapted to slide upon sleeve, 46, the slotted.
cguide-plate and its coacting nipper attached
to said sleeve, 47, the bar connected to the
sleeve, 46, and adapted to be operated longi-
tudinally by the cam, 44, the screw-threaded
journaled shaft connected with sald sleeve,
47, the rock-shaft upon which said nipper 13
mounted and upon- which shaft the guide-
plate and nipper are adapted to slide, and
means, substantially as described, for vibrat-
ing said shaft at predetermined intervals,

40

45

50

whereby the position of the guide-plate and 53

adjuncts may be varied without affecting
their operation substantially as set forth.

In testimony whereof I have hereunto af-
fixed my signature in the presence of two sub-
scribing witnesses. |

HOWARD K. KING.

Witnesses:
ANDREW V. GROUPE,
WALTER C. PUSEY.
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