4 Sheets—Sheet 1.

W. SCOTT.
Printing and Folding Maochine.
No. 221,704. , Patented Nov. 18, 1879.

it == [}
el ———— )
[ = = . g
& d
= lofi—""—_— =% = b

Witnesses

/ 7 4 frrven Zor
//¢éﬂé¢ . Walier Scoti
' ATtorneys

N.PETERS, PROTO-LITHOGRAPHER, WASHINGTON. D C.




4 Sheets—Sheet 2.

W. SCOTT.
Printing and Folding Machine.
No. 221,704. Patented Nov. 18, 1879.

Fig I

Fig 2




4 Sheets—Sheet 3.

W. SCOTT.
Printing and Folding Machine.
No. 221,704. Patented Nov. 18, 1879.

Ejé’

T l
WAL

= - EI)

Witnesses

_ Hrrvenior
Kbl

qu‘é er Necodd

W(w@w iy —lorbose VSHow A,

AEE o772 eys

N. PETERS, PROTO-LITHOGRAPHER, WASHINGTON, D. C.




4 Sheets—Sheet 4.

| W. SCOTT.
Printing and Folding Machine.
No. 221,704. - Patented Nov. 18, 1879.

Wirma)

2 : \\\\\\i“z?"m L4 i
SRS
el N o Il
-7 mj(llulm ifﬁﬁx::i / ‘ I///
N <S b 2
-l f‘,.‘ \ ‘Fq I A: 1»_;‘|‘ A /{//\/
: "y

i
i

I'7'y *+

3 p _mlxl:|‘
ATy
Y iIE

i
N

£;‘

; nventor
MWitnesses }/ e

//4%@/4;/  Walder Scoid

N. PETERS. PHOTO.I ITHOGRAPHER, WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

WALTER SCOTT, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN PRINTING AND. FOLDING MACHINES.

Specification forming pari of Letters Patent No. 221,704, dated November 18, 1879; application filed
‘ July 28, 1879. .

To all whom it may concern:

Be it known that I, WALTER ScoTT, of Chi-
¢ago, in the county of Cook and State of Illi-
nois, have invented a new and useful Improve-
ment in Printing and Folding Machines, which
is fully described in the following specifiea-

‘tion, reference being had to the accompanying
drawings, in which—

Figure 1 represents a.plan view of a print-
ing-machine and folding-machine embracing
my improvements ; Fig. 2, a front-side eleva-
tion of the same; Fig. 3, a rear-side elevation
of the same; Fig. 4, a longitudinal section of
the same, taken on the line x #, Fig. 1; Fig.
5, detail views on an enlarged seale, showing
the bearings of the form-inking rollers; Fig.
6, similar views, showing ‘the bearings of the
distributing-rollers; Fig.7,a detail transverse
section on an enlarged scale, taken on theline
y v, Fig. 1; Fig.8,an elevation of the cam and
pinion on the outer-end of the shaft of the
folding-blade ; Fig. 9, detached views of the
spring-pins which are used to hold the dis-
tributing-rollers in place; Fig. 10, a trans-
verse section, on an enlarged scale, of the three
rollers for cutting and making the first folds
in the sheets; Fig. 11, an end and detail side
elevation of the male cutting-cylinder, on an
enlarged scale ; and Fig. 12, a detail view of
one end of one of the rods for attaching the
blanket to the eylinder provided with aremov-
able point.

The first part of my present invention re-
lates to improvements in the printing-machine,
and the second part to improvements in the
folding mechanismn, which receives the printed
sheets directly from the printing-machine and

‘folds them.

The invention consists in various special de-
vices and combinations of devices relating to
printing and folding machines, all of which

. will be hereinafter more fully described, and
pointed out particularly in the claims.

In the drawings, A represents the main
frame, which supports the printing and fold-
ing mechanism, and in which the various cyl-
inders and rollers belonging to the machine
are mounted in suitable bearings. The print-

ing - machine is of the class now generally
known as ¢ web printing-machines.”
At the front end of the machine are two

standards, @, in which is mounted the shaft B,
on which the roll of paper is placed and se-
cured in any usual way. This shaft is pro-
vided at one end with a disk,-b, which is em-
braced by friction-clamps &', provided with a
tightening-screw, whereby the friction may be
regulated.

It is desirable to provide for the adjustment
of the paper roll lengthwise to bring the sheet
into proper position on the printing-cylinders.
To provide for this a collar, 1% is attached to
the shaft B outside of one of its end bearings,
the collar having a circamferential groove.
A lever,C,is jointed at one end to the stand-
ard &, just in front of the collar % the con-
nection being made by a gimbal-joint, so that
the lever may be vibrated both vertically and
horizontally. The lever is provided onits un-
der side with two pins, ¢ ¢, the first of which
is arranged to fit in the groove of the collar
1%, while the outer one drops-into a similar
groove in a nut, ¢/, on a threaded pin, ¢?, at-
tached to the standard just back of the shaft B.
It will thus be seen that by turning this nut
the outer end of the lever will be vibrated in
a horizontal direction, thereby giving an end
adjustment to the roll of paper. The leveris
free to be swang back to permit the removal
of the shaft whenever it is desired to change
rolls.

An ink-distributing eylinder, D, is mounted
in the front end of the frame, and is supplied
from the ink-fountain d below in the usual way,
andisprovided with distributing-rollers,which,
however, are not shown in the drawings, at this
end of the machine.

The plate-cylinder E is of ordinary construc-
tion,and provided with suitableclam ps for fast-
ening the printing-plates thereto.

An impression-¢ylinder, I, is arranged to
run in connection with the plate-cylinder, and
each is provided . at the ends with bearing-
flanges ¢ ¢/, of such width as to ran constantly
in contact, thereby preserving the distance be-
tween the surfaces of the two-cylinders, which
sometimes is varied by the wearing of the bear-
ings, thereby causing an unequal wear of the
edges of the printing-plates.

Supporting-rollers D’ are mounted in upright
standards, being arranged aboutover the cylin-
ders D and E, respectively, and to the back of
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the standards of the inner roller a friction-bar,
¢%, is attached, the surface of which is convex.
A drop-roller, ¢!, is mounted in the usual vi-
brating frame, which isalso pivoted tothe same
standards, the roller being arranged to drop
onto the impressiou-cylinder E/. A series of
carrying-tapes, F,are arranged underneath the
impression-cylinder E’, being mounted on or-
dinary rollers f, and rununing in contact with
the impression-cylinder.

In rear of the impression-cylinder IJ is
mounted the second impression-cylinder, G,
which is of much larger size than the former,
and is provided with the usual blanket and
tympan-sheet. The front end of the blanket
is attached to the eylinder by means of a rod,
g, passing through loops in the end of the
" blanket; and tu facilitate the insertion of the
rod it is provided with a pointed end, ¢‘, Fig.
12, secured to the rod by a serew-thread, so
that it may be readily removed from one rod
and attached to another. Inother respects the
. attachment of the blankets is in the ordinary

way. ’

A second plate-cylinder, G/, is arranged in
the proper relation to the eylinder G, and is
similar in construction to the ¢ylinder E, these
two cylinders G and G’ being provided with
end flanges, like E and E/, it desired.

A series of tapes, H, are arranged to run
in contact with the upper portion of the eylin-
der G, being carried by ordinary tape-rollers
h, as shown in Fig. 4 of the drawings.

The second ink-distributing cylinder, I, is
of usual construction, and the well-known re-
ciprocating’ ink-distributing rollers J are ar-
ranged to run in contact therewith. The roll-
ers J are reciprocated lengthwise in the usual
way by means of the lever J’, which is attached
toarock-shaft, j,whichisoscillated by a grooved
cam, j’, on the shaft of the ink-fountain roller,
in the groove of which a pin enters, which ison
anarm, 2, attached to therock-shaft, The roll-
ers J are secured in the open bearings, which
are provided at one end with spring-pins j*, as
shown in Fig. 6 of the drawings, "The spring
on these pins is bent to form a shoulder, as
shown in Fig. 9 of the drawings, by means of
which the springs are held in place after they
are inserted in the holes in the forked bearings,
The spring is also narrower than the pin, and
the upper portion of the slot j%, through which
the pin passes, is narrower thau the lower por-
tion, so as to admit the spring only, and the
upward pressure of the journals will therefore
be prevented from coming on the spring and
depressing it, so as to permit the pin to slip
from its place and make the fastening insecure,

The form-inking rollers I’ are mounted in
bearings ¢, which are fitted in yokes ¢, Fig,
b, in which they are adjustable vertically by
means of adjusting-screws i%,  The journals ¢
of the form-rollers are extended at one end, so
as to be of about the same length as the dis-
tributing-rollers, and the bearings at this end
of the rollers are made so that the extended
Jjournals may slide back and forth therein, to

permit the rollers to be remioved when lifted
from the bearings at their opposite ends.

By this construction the form-rollers are
adapted for use as distributing-rollers, so that
after they are worn so as to be unfit for fur-
ther use as form-rollers, they may still be util-
ized fcr some time longer as, distributing-roll-
ers.

The ductor roller K has.its bearings in vi-
brating arms k, the bearings being adjustable

vertically in guide-slots in said arms by means

of snitable screws. The arms k are attached
to a rock-shaft, K/, around which is wound a

spiral spring, k', which operates to hold the -

roller away from the distributing-cylinder and
in contact with the fountain-roller. An arm,
k*, is placed loosely on this rock-shaft at the
back side of the machine, and a second arm, &2,
is here fastened to the rock-shaft and extended
below it, being provided atits lower end with a
transverse slot, as shown in Fig. 3 of the draw-
ings. Theloose arm K?isfastened to the arm %°
by a screw which enters a slot in the latter,
and by means of the slot and serew the loose
arm may be adjusted on the rock-shaft. The
loose arm carriesat itsupperend a pin,against
which a cam, %, Fig. 1, also attached to the
shaft of the fountain-roller, is arranged to bear,
and is of such form as to vibrate the ductor-
roller at suitable intervals to transfer ink
from the fountain-roller to the distributing-
eylinder.

It will be secen that the cams j’ and k* are
both on the fountain-roller shaft ; that ductor-
roller and the distributing-rollers are both vi-
brated by the rotation of the same shaft, and
this shaft is driven by suitable gearing from
the ink-distributing-cylinder.

The ductor L is mounted on the ink-fount-
ain by means of suitable slots and serews, so
as to permit it to be adjusted to or from the
fountain-roller I/. The adjustment of this
ductor is effected by means of differential
screws [. These screws are each provided
with two threads, ¥, at the inner ends, and I?
near the outer ends. The inner ends of the
serews are considerably smaller than the
threaded portion 1, and the threads at ! are
finer than at 2. The inner ends of the serews
enter threaded holes in the duetor, and the
threaded portions [? are supported in screw-
bearings on the ink-fountain.

It is evident that the movement of the due-
tor by a single turn of the screws will be equal
to the difference between the pitch of the
thread, and so I am enabled to obtain a nice
adjustiment of the ductor.

I have shown and described the complete
inking-apparatus at one end of the pressonly.
It will be understood, however, that the first
ink-distributing cylinder at the front end of
the machine is provided with all of the devices
which have been mentioned above in connec-
tion with the second distributing-eylinder.

I will now proceed to deseribe the cutting
and folding mechanism. Justinrear of theim-
pression-cylinder G, and underneath the second

4 e ol
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inking apparatus, are three eylinders, M, N,
and O, the first of which is provided with cut-
ting-blades and creasers, the second with cut-
ting - grooves and: folding-gripers, and the
third with transferring.-gripers and folding-
blade. The arrangement of these cylinders is
shown in Fig. 4 of :the drawings, which ar-
rangement, as well as.the general construc-
tion of the cylinders, is substantially the same
as shown in a prior application of mine filed
May 21,1879; but in some particulars the con-
struction of these cylinders is different, so
that their operation is considerably different
from that deseribed in my prior application.

The cylinder M is provided with a station-
ary cutter, m, a stationary creaser, m/, and
two creasers, m?, attached to rock-shafts m?
the purpose and- operation of which will be
presently described. ‘

When ordinary sheets-are to be cut and
folded the creasers m? are turned down in their
holding-grooves, as shown in full lines in Fig.
10 of the drawings, and are consequently in-
operative. -

The eylinder N is provided with a cutting-
groove, n, and three sets of folding-gripers, #/,
n?, and 7°, the last two of which are inopera-
tive except when half-sheets are to be used.

The cylinder O is provided with a set of
transferring - gripers, o, and a creaser, o/,
which is also mounted on a rock-shaft, 0% both
of which devices are inoperative when half-
sheets are folded.

In folding ordinary sheets the creasér o’ is

thrown up, as shown in full lines in Fig. 10 of
the drawings, in which position it prejects
slightly beyond the circumference of the cyl-
inder and is operative.

Upperandlower carrying-tapes, P P/, are ar-
ranged to take the folded sheets from the cyl-
inder N and convey them to the rear end of
the machine, the inner tape-rollers, p p’, being
arranged just above and in rear of the cylin-
der N, and the outer rollers, p* p% at the ex-
treme. rear end of the machine, there being
also an intermediaté pair of guide and sup-
porting rollers, p* and p°, which, however, are
not absolutely necessary. Stripping-guides
Q are arranged between the rollers P P’ and
the cylinder N, the latter being provided with
circumferential grooves, in which the euds of

‘the guides lie. Instead of these guides, how-

ever, a series of tapes ranning around the cyl-
inder N may be employed, as in the prior ap-
plication above mentioned.

At the rear end of the machine is a rotat-
ing folding-blade, R, and a cylinder, S, pro-
vided with a series of folding-gripers, s, the
creaser and eylinder being’ arranged at right
angles to the eylinders M N O, and so that
the folded sheets will be-cartied in between

‘the creaser and cylinder by-the tapes P I/,

substantially as shown and Uescribed in my
prior application filed March 30, 1876, so that
the sheets may be folded at right angles to the
previous folds.

A gage-bar, ¢, is arranged just in front of

the tape-rollers p* p° for the usual purpose of
stopping the sheets. Just underneath the
path of the sheets are rollers s?, Tig. 7, ar-
ranged one on each side of the griper-cylin-
der, and above these rollers are two drop-roll-
ers, T, mounted in arms ¢, attached to rock-
shafts ¢ on each side of the creaser. Arms #*
are fastened, respectively, to the outer ends
of the rock-shafts #, and are arranged. to pro-
ject inwardly therefrom, being hinged or piv-
oted together at their inner ends, where one
of them is slotted to permit a vibrating move-
ment of the two.

A cam, U, Figs. 1 and 8, is mounted on the
shaft of the creaser, just underneath the
jointed?arms #, upon which a pin, #, project-
ing rearward from the joint of the two arms,
rests. - The cam is provided with a depression,
%, which permits the pin to drop at a certain
point in the revolution of the cam, and the
parts are so arranged that this will occur just
as the creaser takes the sheet to crease it into
the gripers on the eylinder below. Thisdrop-
ping of the jointed arms permits the rollers T
to drop at once upon the stationary rollers be-
low, which are driven by a pulley, r, on the
shaft of the creaser, and a band, v/, running
thence to the roller-shafts.

It will thus be seen that at the very moment
the sheet is taken Dby the creaser it will be
started in a movement to one side of the ma-
chine by the action of the vrollers and the
creaser and griper-cylinder combined. The
folded sheet may be delivered in any well-
known way, and if additional folds are neces-
sary additional folding devices must be pro-
vided; but their attachment will be readily
understood without further description.

The machine shown in the drawings is a
double printing-machine, and hence the sheet
must be divided, which is accomplished by
means of a rotary cutter on the roller p*; but
in case this intermediate roller isnot employed,
this cutter should be mounted on the roller p
or on some other suitable shaft.

It will, of course, be understood that the
shafts and cylinders of the machine are pro-
vided with suitable gearing, and in this ma-
chine the entire printing and folding mechan-
ism is driven fromn a single shaft, V, as de-
seribed in my application of May 21, 1879, and
as shown in Figs. 2 and 3 of the drawings, in
which the train of gears is shown with arrows,
indicating the direction of their revolutions.

The folding mechanism at the extreme rear
end of the machine is driven by a shaft, W,
on the back side of the machine, the front end
of which is provided with a bevel-gear, w, en-
gaging with a similar gear, w’, on the back
end of the shaft of the cylinder M, as shown
in Fig. 3 of the drawings, which, In tarn, is
driven from the shaft V,as shown in Fig. 2 of
the drawings.

In operation the web is carried up from the
roll over the supporting-rollers D/, and thence
down in rear of the friction-bar ¢?, and between
the drop-roller ¢ and the impression-cylinder
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E’ to the eylinders E E/; where it receives the
first impression. - The friction-bar straightens
the web and takes out all creases or wrinkles,
and the drop-roller starts the sheet in between
the printing-cylinders.

The operation of the printing-machine from
this point has already been sufficiently de-
scribed above to enableothers to understand it.

The end of the printed web drops from the
cylinder G into the cylinders M and N, is car-
ried around on the cylinder M, and is cut and
receives its first fold by being creased into the
cylinder N, as described in my application of
May 21, 1579,

The gripers »’/ hold the sheet, so that it is
carried around by :the eylinder N in'the diree-
tion indicated by the arrow in Fig. 10 of the
drawings, until it is released and transferred
to the cylinder O by the operation of the trans-
ferring-gripers o, when it is carried by the ¢yl-
inder O in the direction shown by the arrow
in Fig. 10 until the creaser o is:brought op-
posite to the gripers n?, when a secoud fold,
parallel to, the first, is made by creasing the
sheet into the gripers #? on the second eylin-
der N, by which it is carried to the strippers
Q, and by them guided to the tapes I P’

1t will be understood, of course, that: suita-
ble cams are provided for opening the spring-
gripers for the purpose of. receiving and re-
leasing the sheets at the proper points. The
sheets twice folded are then conveyed by ‘the
tapes to the second folding mechanisin, being
divided by the cutter on the roller p*, where
another fold is made at right angles to the two
first, as already described above. . But one set
of folding devices is shown at the rear of the
machine. It will be understood, however, that
aduplicate set on the other side of the machine
will be necessary for a double press like the
one here shown.

It will be seen from this description that
two parallel folds are made in the sheets by
the operation of the three cylinders M, N, and
O, but in an entirely novel manner, as far as
known tome. Thesheetiscreased by the first
cylinder into the second, from which it is taken
by the third, and then creased back again by
the latter into the second cylinder to make
the second fold.

If it is desired to cut and fold half-sheets,
the creaser m’ is replaced by a cutler corre-
sponding to the cutter m, and the two creasers
m? are thrown up into working position, as
shown in dotted lines of Fig. 10 of the draw-
ings.

The spring-gripers »’ are fastened open by
placing the pin behind the crank-arm on their
rock - shaft, thereby converting the folding-
groove into a cutting-groove. The transfer-
ring-gripers o are fastened open in a similar
manner as the gripers »/, and the creaser ¢’ is
turned down into its grooves, as shown in
dotted lines in Fig. 10.

It is evident that with these changes half-
sheets will be cut and creased into the eylin-

der N, the gripers »* being now brought into
operation, and that the devices on the cylin-
der - O will be inoperative, so that the once-
folded (half-sheets will be carried directly to
the tapes P, and thence to the second folding
mechanism. - The second or rear folding mech-
anism must be changed in speed,by changing
gears, 8o as to act twice as rapidly as before.

In order to provide for the vibration of the
creasers m?, the rock-shafts m® are provided at
one end with a crank-arm, m*, through which
a pin, m% is inserted to enter either one of two
holes'in the end of the eylinder, so. that the
rock-shafts are oscillated by turning the erank-
arm and fastened in the desired: position by
means of the pins. The roek-shaft o? is pro-
vided with similar devices for securing a light
adjustment of the creaser o',

It will thus be seen that these eylinders may
be changed from full-sized sheets to half-sheets
without removing any device except the single
creaser m/,

1t is also evident that, under the arrange:
ment of devices as described above, a very
compact printing and folding machine is ob-
tained, the addition of the folding mechanism
requiring ‘but very little increase in the size
of the supporting-frame. ' This is effected by
my arrangement of the first set of folding de-
vices underneath the second inking apparatus;
but with certain obvious changes these two
devices might be reversed, and the inking de-
vices arranged below the folding apparatus;
and therefore I do not limit myself to the ar-
rangement of the folders below the inkers,
provided  these. sets ‘of devices are arranged
either one substantially above or over the
other.

In case but two folds are required in the
sheets, the printing-machine and folder are
complete with the three cylinders M, N, and O
only, a suitable mechanism being provided to
deliver the folded sheets upon a receiver di-
rectly from the eylinder N.

Having thus described my invention, what
I claim as new, and desire to secure by Let
ters Patent, is—

1. The paper-roll shaft, in combination with
the swiveled lever C, provided with the pins
¢ ¢, and the grooved adjusting-nat C’, sub-
stantially as and for the purpose set forth.

2. The fountain-roller shaft, in combination
with the cams j' and %* mounted thereon, the
vibrating lever J', distributing-roller J, and
ductor-roller K on vibrating arms k, one of
which is provided with a pin connected there-
with, against which the cam %* acts, substan-
tially as and for the purpose set forth.

3. The ductor-roller K, mounted in arms on
the rock-shaft K’, in combination with the
spring ¥/, loose arm %%, having a pin at its ap-
per end, and the cam %!, substantially as de-
seribed.

4. The ink-fountain roller L/, in combina-
tion with the cam %! on its shaft, the rock-
shaft K/, spring ¥, and ductor-roller K, mount-

4
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ed in adjustable bearings on arms %, attached
to the rock-shaft, substantially as described.

5. The form-inking rollers I'; constructed
with extension:journals at one end, in com-
bination with the bearing-boxes i, through
which the said journals project and are free
to slide, and the closed boxes for the short
journals cut away to permit the latter to be
lifted therefrom, whereby the rollers may be
readily removed and replaced, substantially
as described.

‘6. The impression-cylinder G, in combina-
tion with the blanket, provided with a loop
at one end, and the fastening-rods g, provid-
ed with a removable pointed end, ¢', substan-
tially as and for the purpose set forth.

7."The combination of three parallel eylin-
ders, the first provided with a creaser,
second with two sets of folding-gripers, and
the third with transferring - gripers and_a
creaser, whereby the sheet is first creased by
the first eylinder into the second, then faken
therefrom by the third, and again creased
back into the second by the third to make
two parallel folds, substantially as deseribed.

8. The cylinder M, provided with a creaser

and a cutter, in combination with the cylin-
der N, provided with folding-gripers and a
cutting-groove, and the cylinder O, provided
with transferring-gripers and a creaser, ar-
ranged and operating to cut the sheets and
malke two parallel folds therein, substantially
as described.

9. A creaser mounted on a rock-shaft ar-
ranged within the groove in its carrying-cyl-
inder, in combination with adjusting devices,
by means of which the creaser may be turned
down into the groove or thrown up into oper-
ative position and serewed in either adjust-

the’

ment, substantially as and for the purpose set
forth.

10. The cylinder M, in combination with
creaser m?, rock-shaft m?, provided with crank-
arms m*, and fastening-pin m? substantially
as and for the purpose set forth.

11. The cylinder M, provided with a cutter,
removable creaser, and adjustable creaser m?,
in combination with the eylinder N, provided
with a»cutting-groove and folding-gripers #/
n? w3, and devices for fastening the first griper,
n/, open to make a cutting-groove,and the cyl-
inder O, provided with an adjustable creaser,
o, transferring-gripers o, and devices for fast-
ening the latter in an open position, where-
by the cylinders may be changed from full-
sized sheets to half-sheets, substantially as
deseribed.

19. A sheet-folding mechanism to which the
sheets are delivered in 2 path parallel to the
axis of the folding-rollers, in combination
with the rotating rollers s and the drop-roll-
ers T, substantially as and for the purpose set
forth.

13. The revolving cam U, in combination
with the rock-shaft #, drop-rollers T, attached
thereto, and arms &, jointed together at their
inner ends, substantially as and for the pur-
pose set forth. )

14. The revolving creaser R, in combina-
tion with the griper-cylinder S, the carrying
rollers &%, the drop-rollers T, and the delivery-
tapes P P, all arranged and operating sub-
stantially as described.

WALTER SCOTT.

Witnesses:
Jno. C. MACGREGOR,
W. C. CORLIES.




