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UNITED STATES

PATENT OFFICE.

JOSEPH L. COX, OF BATTLE CREEK, MICHIGAN, ASSIGNOR TO THE DUPLEX
PRINTING PRESS COMPANY, OF SAME PLACE.

PRINTING-PRESS.

' SPECIFICATION forming part of Letters Patent No. 539,356, dated May 14,1885.
Application filed April 6, 1894, Serial No, 606,518, (Nomodel.)

To all whom it may concern:

Be it known that I, JoserH L, COX, of Bat-
tle Creek, in the county of Calhoun and.State
of Michigan, have invented certain new and

5 useful Improvements in Printing - Presses;
and I do hereby declare that the following is

a full, clear, and exact description thereof, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked

1o thereon, which form part of this specification.

This invention is an improved machine for
perfecting sheets of paper from a web. Its
distinguishing characteristies are, first, two
reciprocating traveling impression eylinders

15 co-operating with two oppositely reciprocat-
ing type beds; second, novel means for throw-
ing the cylinders alternately on and off im-
pression; third, novel mechanism whereby
each eylinder rotates eontinuously in but one

20 direction, whilebeingtraveled back and forth,
and whereby they are reciprocally driving and
driven alternately; fourth,the inking system;
fifth, the automatic web cutting and feeding
mechanism; sixth, the automatic delivery;

25 seventh, the capacity for severing and print:
ing sheets of different lengths. Each of these
several characteristic features embodies both

novel construction and combination of ele-’

ments, and these several sub-combinations

3o are united in one complete machine, the essen-
tial features, sub-combinations, and general
combinations of my invention being stated in
the claims forming part of this specification.
Referring to the accompanying drawings,

35 Figure 1 represents a side elevation of the
complete machine, except that part of the
gripper trip-pin shifting devices is broken
away for the sake of clearress. Fig. 21is a
longitudinal central vertical ssction thereof.

4¢ Fig. 3 represents a side elevation, opposite to
that of Fig.1, of the right-hand end of the
machine, that side.of the carriage being re-

- moved and the frame partially broken away.
Fig. 4 is an end view of the two cylinders re-

45 moved from the frame, showing the mechan-
ism for opening and closing the grippers at
the proper times and points. Fig. 4® is a de-
tail sectional view on line y y of Fig. 4. Fig.

- 5 is a detail vertical transverse secticnal view
5n on line 2z« of Fig.1.. Fig. 6 is a plan view of
one of the yokes for carrying the cylinders.

. on line z xof Fig. L. 1 » :
view of a portion of one of the guides Y. Fig.

Fig. 7 is a partial side view, partly in section,
of aportion of the carriage,showing the méans.
for raising and lowering the cylinders. Fig.
8 is a horizontal sectional view taken through 55
the dotted line 8 8 shown in Fig.7. Fig.9 is
a central longitudinal sectional view through
the paper-feeding mechanism and table. - Fig.
10 is a detail view of the shaft carrying the
knife.' Fig. 11 is a detail view of the swing- 0o
ingadjustable arm. Fig. 12isa diagrammatic
sectional view showing the cylinders in the
position at the beginning of impression. , Fig.
13 is a similar view showing the cylinders
moved the next step forward with half the 65
paper imprinted and the grippers.on the rear
cylinder taking the sheet from the front cyl-
inder. Figs.14and 15 are similar views show-
ing the next two positions of the eylinders be-
fore they reach position shown in Figs.1and jc
2. Fig. 16 is a detail vertical sectional view
Fig. 17 is a detail plan

18 is a detail view of an automatic cluteh for
the sheet-delivery carriage. Fig. 19 is a de- 75
tail side view of a part of the main frame and
carriage, showing the trip-pin operating de-
vices.

The press contains two type beds arranged
end to end in the same plane, and together 8c
reciprocated back and forth by means of pit-
men and crank wheels. Over these beds are
reciprocated, by similar means in directions
opposite the movements of the beds, two im-
pression cylinders, which respectively co-op- 83
erate with forms on the respeetive beds, and
a throw off mechanism is employed so that.
while the eylinders travel over both beds each
will only co-act with the proper one. By hav-
ing both beds and elyinders reciprocate in go
opposite directions, the stroke of each is
shortened one half of what would, orlinarily
be required, if theother werestationary. The
cylinders are arranged close together, so that
a sheet printed by the first cylinder operating 93
on the forms on one bed is immediately trans-
ferred, reversed upon and perfected by, the
second cylinder co-acting with the forwms on
the second bed. - -

To facilitate the feeding, transfer, and de- 1cc
livery of the sheet, the cylinders are geared
together, and by suitable mechanism, are al-




ternately disengaged from their bed -racks,

and therefore can be, and are, continuously

rotated in but one direction, during their en-

. tire reciprocal movement, one cylinder serv-

5 ing to drive the other on one stroke, and then

being driven by such other on the return

stroke. This arrangement is especially ad-

vantageous, as there is no reversal of motion

of the cylinders. The paper is fed in from a

ro web-roll, and severed by an adjustable and

variable cutting mechanism, just prior to its

grasping by the first ¢ylinder, and the sheets

are delivered at the same end of press where
fed in. .

In the press shown a plate distribution of
ample extent to insure fine work is provided,
by attaching distributing tables to the outer
ends of the beds, which tables operate ductor
and distributing rollers; the ink being sup-
20 plied from fountains at each end of press.

Any number of distributing rollers can be
arranged to operate on the tables, from which
the ink is takeu and applied to the type by
form rollers mounted on opposite sides of the
25 reciprocating ¢ylinder earriage. A short dis-
tributing table may also be used intermediate
the beds, and alternately contacted by said
form rollers. Thus the forms are freshly
inked beforeeachimpression, orateach stroke

30 of the ceylinders.
‘When the parts are in the position shown
in Fig. 1, the cylinders being at the end of
their right hand or backward, stroke, and the

Is
4

beds at the end of their forward or left hand’

35 stroke, the front eylinder is in position to re-
ceive a sheet from the feed table, and is me-
chanically “thrown off,” The rear cylinder,
has just completed its printing stroke, and is
clear of the forms; and will not contact with

42 the type faces as a sufficient portion of its
periphery is reduced in diameter to insure
clearance of the forms until its “throw off”

mechanism has lifted it off the type plane.,

The same is true of the front c¢ylinder when
45 it has finished its impression stroke in posi-
tion shown in Fig.14. As the cylinders start
forward, and the beds backward, the front
eylinder grippers catch the edge of a sheet
and take it from the feed board, and during
5o the first half of the forward stroke the front
cylinder is gradually lowered to printing po-
sition and the rear cylinder gradually raised
or “thrown off,” so that neither cylinder con-
tacts with the forms on the rear bed on the
55 forward stroke, but the front cylinder does
contact with the forms on the forward bed
and the sheet is imprinted thereon, the im-
pression being taken during the second half
of the forward stroke and completed when
6o the cylinders reach the end of such stroke;
the beds simultaneously reaching the end of
their back stroke.
When the front eylinder has made three-
quarters of a revolution, after it has taken a
¢5 sheet, and during the printing of such sheet,
.its grippers release the sheet and simultane-
ouslythe grippers on the rear cylinder, nip the

2 . 539,356

sheet, which then beginsto transfer to.the rear

ceylinder; and when the cylinders reach the

end of the forward stroke, the sheét is lying
partly on the rear cylinder and partly under
the frount eylinder, (if thesheet be longer than
one quarter of the circumference of the cyl-
inders.) - As the cylinders start backward,
and during the first portion of the backward
movement, the front cylinder is mechanically
“raised ”and therearcylinderlowered,so that
neithercylinder contacts the forward bed dar-
ingtheir backward movement,buttherearecyl-
inder contacts the forms on the rear bel and
presentsthe unprinted side of the sheet there-
to, the perfected impression being completed
as the cylinders reach the limit of their back-
ward stroke, and the beds the limit of their
forward stroke. During the next forward
stroke of the eylinders the front cylinder
takes another sheet from the feed board, and
the perfected sheet isdelivered from the rear
eylinder by a simple apparatus.’

This general deseription will suffice to ex-
plain the principles of construction of the
press and its mode of operation and the fol-
lowing is a detailed description of the press
shown in drawings, parts therein, being indi-
cated by letters of reference marked thereon.

The Beds and Bed Racks.

A, A’, are two flat beds, arranged in same
plane, end to end, and rigidly united, virto-
ally one bed with two form-holding surfaces.
These beds are mounted on bed-supports a
of any suitable construction, so that they can
be reciprocated endwise, but do not touch the
side frames of the machine. They are re-
ciprocated by pitmen b? connected to wrist-
pins b’ on erank gears b, mounted on-a shaft
B journaled in suitable bearings between the
side frames of the press, said crank wheels
also being between the side frames. The
other ends of pitmen b®are connected to arms
¢’ depending from bed A’, or other suitable
partof the beds. Gears b are driven by pin-
ions ¢ on a transverse shaft C jonrnaled in
bearings on the side-frames, and otherwise
supported between frames, which in turn is
driven from any suitable motive power. As
shown shaft C is driven by speed reducing
gearing from a stub shaft C’ mounted in
bearings at one side of the press, and driven
by belt and pulleys from amotor. Notshown.

Onthe inner face of each side frame of the
press, parallel with and directly opposite, the
side edges of the beds, a bar D is secured so
as to be vertically movable, but longitudi-
nally immovable, in any suitable inanner, as
by bolts and slots, as shown in Figs. 2 and 3. -
These barshave lateral flanges D’ on their up-
per inner edges which fit into corresponding
grooves d?, in the sides of the bed racksd,d’,
respectively which racks, therefore, move ver-
tically with the bars,but can be reciprocated
thereon, by means of retaining plates A? fas-
tened to the ends of the beds as shown.

The bed-racks, it will be understood, recip-
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rocate with the beds, but are not supported
thereby, and are vertically movable. The
bars Dare supported on toggles D? the upper
members of which are pivoted to the bars,
and their lower members to the side frames,
as shown. The several toggles,on the same
side of machine, are also connected by and to
a connecting rod D3, by which they can be
closed or opened simultaneously, and “there-
fore raise or lower the connected bar D' and
its bed-rack. The lower members of the tog-
gles nearest shaft G, are fixed on stub shafts
e3journaled in thesideframes and on theouter
endsof each is an arm e?connected by a link e’
to one end of an oscillating lever e fulernmed
on a bearing on the side of frame, the other
end of said lever carrying a friction roller &
ranning in a cam groove E?in a disk E’ ex-
terior to the main frame, mounted on a shaft
E journaled in the main frame above shaft C.
These cam grooves are arranged to oscillate
levers e simultaneously in opposite directions;
twice during each reciprocation of the beds;
4. e, when the beds reach their extreme limits
of travel and arereversing their motion. Thus
the bed racks on oppositesides of the beds, will
bealternately elevated and depressed, and one
rack elevated as the other is depressed.

The Cylinders and “Throw-off? Mechanism.

Two cylinders T, T/, are journaled side by
sidein the extrémities of short oscillating bars
g, ¢» centrally pivoted upon uprights rising
trom reciprocating carriers G, oneat each side
of the press, guided in ways G’ on the side
frames thereof besideand exterior to the beds
as shown. Below the ends of each bar g are
elevated serews ¢’, g% mounted in the car-
riers, and operated by suitable mechanism 80
that one will be raised and the other lowered
simultaneously. As the upper ends of said
screws contaet the ends of the superimposed
bar g, the latter will be rocked, and one of the

" eylinders carried thereby will be aceordingly

45

50

lowered, and the other simultaneous'y de-
pressed. - '
The screws g’, g% are respectively right and
left handed, and have heads ¢g® which contact
opposite ends of bar g, and are only threaded
near their upper ends, their lower ends being
cylindrical. The threaded portions of the
screws engage threaded boxings g* which are
set into sockets in the carriers, and the lower

* eylindrical portions of the screws entercylin-

55

drical bores in the bottoms of said sockets.
Small pinions % splined on the screws below
the serew-threads, project through side slots
in the carriers,and are engaged by rack-teeth

- on the ends of a reciprocating bar or rack H

60

which is secared to the side of carriage by

loops ‘or guide caps G* This bar is recipro-
cated back and forth at proper times, by
means of a cam groove I’ in the inner face

" of a gear wheel I mounted on a stub shaft

05

I? attached to the side of the ecarrier be-

‘Jow the fulerum of bar g, rack bar H being

yoked around the stub-shaft, as shown, and

having a friction roller H® running in the
groove 1. - : ‘

Gear I is rotated by a pinion !’ mounted on
a stub shaft 4* (which may also form the ful-
erum of bar g) which receives its motion from
a pinion 2® on the outer end of the front cyl-
inder shaft or gudgeon. ‘The mechanism for
oscillating the bars g should be duplicated on
each side of the press.

The *carriers -are reciprocated, simultane-
ously with the beds, but oppositely thereto,
by wmeans of pitmen G® that are connected
thereto, and to wrist pins on erank gear wheels
T3 mounted onshaft K, and driven by pinions
C? on shaft C. Thecam disks F’ may be fas-
tened to, or formed with, said gears, if desired.

~Cam gear I is so adjusted, and its driving
gearing so timed, that it begins to move bar
H as the carriers start on the forward stroke,

“and continues to move said rack during the

time the crank wheels E¢ are making one quar-
ter of arevolution (or during the first half
of the forward stroke of the earriets) and thén
Lolds the bar stationary during the last half
of the stroke while erank wheels turn another

‘quarter during the return stroke of the car-

riers. The rack-bar II is moved backward,
during the first half of the stroke (third quar-
ter turn of crank wheels E?) and then is held
stationary daring the last half of stroke (un-
til the crank wheels have finished the last
quarter tarn, and completed one revolution).

"At each movement of the rack bar, one cylin-

der is positively raised and the other posi-
tively lowered. Therefore during the first
half of forward stroke the front eylinder F is
lowered (“thrown on impression”) and rear
eylinder F’ raised (“thrown off impression ),
and during the first half of return stroke,
rear cylinder E’ is “thrown on” and front
eylinder T “thrown off,” the eylinders oper-
ating on the forms as above described.

I proposé to reduce the diameter of the
‘non-impressing portions of the eylinders; (or
the thickness of the eylinder packing or blan-

1 ket may render uunecessary such reduction)

in order to give me ample time to operate
the throw off devices gradually as described;
but by construeting the throw off actnating
mechanisms so that the bars g are oscillated
more rapidly at the beginning of the strokes
of the cylinders,—the eylinders could be of
equal diameters-throughout. :

The cylinders are provided with gripper

fingers I'? mounted on rock shafts as usual.

On the outer end of each gripper-shaft, at
one end of each cylinder,—are crank arms I
to which are pivotally connected short rodsZ

- playing through rocking eyes Z’ on the ends
of the cylinders, and springs Z*are strung on

the rods Zintermediatesaid eyesand arms F3
and are adapted to hold the gripping fingers
either opén or closed when the gripper shafts
are properly shifted—as in the ordinary eon-
struction.of eylinder grippers. On the end
of each gripper shaft is also a grooved-or cam
T-head F* which is adapted toalternately en-
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gage trip-pins to open and close the grippers.
The T-head of cylinder F contacts alternately
trip pins F? and F°® which are automatically

shifted at proper times into position to engage

the T-head, and are at other times retracted
80 as not to contact the head. which passes
twice by each pin during one complete re-
ciprocating travel (two rotations) of the eyl-
inder.

The T-head of eylinder ¥/ in like man-
ner alternately contacts trip pins F*® and If15,
which are shifted automatically into and out

of position.

The trip pins F5 and F® are mounted in
the upper portion of the carriage and shifted
at the proper time into position to beengaged
by the T-heads on cylinders F and F’ when
the gripper sockets on both cylinders are
uppermost, and the cylinders just beginning
their forward stroke. These trip pins F?,
F are movable and can be shifted longi-
tudinally in and out of position to engage the
T-heads by means of levers Y pivoted on
arms on the carriage (see Figs. 4*and 17) one
end of each lever engaging a grooved-head
on the adjoining pin, and the upper end of
thelever standing in position to engage a cam
Y’ secured on the main frame near the feed-
board. The lower trip-pins F° and F are
both fixed to block or plate vy secured on the
inner end of a rod 4’ which, passes through
a bore in the adjoining stub-shaft * (or ful-
crum pin of the adjoining bar ¢g) and thus ex-
tends to the outside of the carriage. The
outer end of rod y’ is pivotally connected to
a lever 4* the upper end of which is pivoted
to a bracket arm 7® on the carriage (or other
proper point), and the lower end of said lever
(»¥) is bifurcated to embrace the edge of a
cam disk W that is made fast to and rotates
with pinion L. (See Fig.16.) The edgeof disk
W is waved or undulated so that the lever 3*
will be vibrated to shift rod %’ in and out
once during each reciprocation (two revolu-
tions) of the cylinders;-—it being remembered
that pinion I only makes one revolution for
tworevolutions (one cowplete reciprocation)
of the cylinders.

The cam Y’ may be in a grooved block so
that the ends of levers Y are confined in the
groove therein when the eylinders are at the
feed end of press and when in this position
the trip-pins F® F1 are projected in position
to engage the T-heads.

‘When the cylinders are in the position in-
dicated in Fig. 1 the gripper fingers on cyl-
inder T are open and those on cylinder F’
are still retaining their nip on the sheet—but
are just ready to be opened by this action of
this T-head and trip pin E% in order to allow
the sheet to commence its delivery immedi-
ately upon the forward movement of the cyl-
inders. Now starting with the eylinders in
the position shown in Fig. 1, the action of the
gripper mechanism is as follows, (one sheet
having been already perfected:) As the cyl-
indersstart forward the gripperfingers on the

539,356

rear cylinder are opened and the perfected
sheet thereon i delivered as hereinafter de-
scribed.

The gripper fingers of the front eylinder
are closed upon the edge of the sheet lying
on the fead board as the cylinders start for-
ward——and as the carriage moves on (away
from cam bloek Y’, the levers Y are shifted
by cam Y’ so as to retract trip-pins F® IF!5;
which remain retracted during the time the
levers Y are disengaged from the cam groove.
As the eylinders travel forward pins F® and
F are thrown into position to engage the T-
heads, and consequently when the eylinders
have made three fourths of a revolution in
their forward stroke (at which time they are
in the position indicated in Fig.'13) the fin-
gers on cylinder F are opened releasing the
sheet, and the fingers on cylindér F’ are si-
multaneously closed upon the sheet, which is
then transferred to and reversed upon cylin-
der T/ as described. The trip-pius F® F¥are
then retracted out of position to trip the T-
heads, and remain so until the next forward
stroke of the cylinders. As the cylinders
near the end of their return stroke toward
the feed board levers Y are again tripped by
cam Y’ so as to throw pins F° F% into posi-
tion to trip the gripper fingers on the next
forward stroke of the cylinders as described.

In order to facilitate the feed or transfer of
the sheet from the feed board to the front eyl-
inder and to take up the sheet on the feed
board at a speed equal to or greater than the
infeed of the web, I arrange the trip pin F®
and the feed board, so that the grippers on
eylinder F do not close nupon the edge of the
sheet until the surface of the eylinder is ro-
tating at a speed equal to or slightly greater
than the speed of the infed sheet Thus the
cylinder will nip the sheet after it has started
forward. This enables me to feed in the
sheet and take it up as it is fed in without
its “buckling” or wrinkling on the board—
or at any time being stopped in its inward
movement. The practical advantage of such
an arrangement is obvious, and furthermore
as no severed sheet is allowed to lie at reston
the feed board there is no obstruection in the
way of the incoming sheet and the rotary in-
feed and cutters can be operated rapidly.
Other suitable gripper finger tripping mech-
anism may be employed if desired to actuate
the fingers at the proper times. The cylin-
ders are geared together by intermeshing
gears f, at one end only, and eylinder F has
a gear f/ meshing with rack d, and cylinder
F’ a gear f* meshing with rack d’. Now as
rack d is elevated only during the forward
stroke of the eylinders, cylinder F’ is free to
rotate contrary to its travel, and consequently
isdriven by cylinder F, When the ¢ylinders
reach the limit of the forward stroke, rack d
is lowered and rack d’ raised into engage-
ment; with gear f?of eylinder F’. Thisleaves

cylinder F free to rotate contrary toits travel,
during the backstroke of the cylinders, while
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gylinder T’ is now positively. rotated, and
drives eylinder F. The accurate rotation of
the cylinders in either direction is assured by
their intergearing and as each cylinder is
positively operated during its printing stroke,
by meshing with a bed rack, there is no lia-
bility to blur impressions by slip of eylinder
over bed. .
The cylinders are provided with usual
bearers F running on bed-bearers A! affixed
to the bed. On each end of each bed bearer
is a large “register ” tooth A% which are de-
signed to keep cylinders moving during the

"times when the bed racks are being moved

15

20

25

into and out of gear, as, at or near the end of
travel of the cylinders there is a moment of
time when neither of the bed racks is fully in
mesh with the eylinder gears. The register
teeth at the end of press toward which eylin-
ders are traveling at such time contact with
shoulders F in the bearers of the adjoining
cylinder (formed by cutting away a portion
of each bearer as indicated in Fig. 3), and in-
sure the continued and proper rotation of the
cylinders, or prevent back lash thereof, un-
til the bed racks have been properly shifted.

. The cut away portion of the cylinder prevents
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contact with the register tooth until it is in
operative position, and this clearance is.fur-
ther facilitated by the fact that each eylinder
after covering the form and reaching its end
of travel immediately begins to rise from the
bearer line by the action of the throw-off de-
vices. A The cylinder bearers are cut away
however, at a point where no ill results can
follow, as that portion of the eylinder does
not contact with the forms.

The Inking System. |

J, J, areink distributing tables, attached to
each end of the bed frame, and moving there-
with. J¥ is an intermediate ink distributing
surface between the beds. Af eachend of the
press is a fountain K, whose roll is operated
by an ordinary ratchet and pawl, the pawl be-
ing carried by a vibrating arm K’ connected
by alink K*tooneof a pair of levers K% which
carry a ductor roller K5, adapted to alter-
nately contact the fountain roll and a drum
Kt Above this drum is a second ductor K°
mounted in the ends of levers K which are
connected tolevers K®bylinks K7and are also
provided with friction rollers K8 arranged to
contact with cams J’ on the sides of adjoining

‘table J, when it is moved to that end of press.

Thus as the beds near the ends of their outer
stroke, the cams J’, contact rollers K®and raise
levers K6 thereby lifting ductor K5 away from
the drum K* and allowing it to rotate partly
over the tableas thelatter moves thereunder;
and simultaneously with lifting of ductor K°
ductor K?israised so asto carry a fresh supply
of ink to drum K* and the fountain roller is
rotated also. As the table moves back, the
ductors drop upon the drum and fountain roll
respectively. Drum K* adjoining shaft K is
rotated by means of a pair of gears & from a

gear Ef on shaft E, and the other drum K* is
rotated by means of bevel gears k' from a
shaft %&?extending longitudinally of the press
below the beds, and driven by a bevel gear k®
from a bevel gear E7on shaft E. Gears E¢E7
may be formed in one piece.

The ink deposited upon tables J is distrib-
uted thereon by theangle distributing rollers
4,4’y andstraightdistributers 3 and issupplied
to the forms by form rollers 4%, mounted upon
the carriers at the outer sides of the e¢ylinders,
asshown. A distributerroll 2can be mounted
above and between the form rollers, and these
may all be driven by suitably arranged gear-
ing, not forming part of this invention, from
small racks secured to the beds or in other
suitable manner. The form rollers ink the
forms during both the movements of the cyl-
inders, and in advance of ihe printing.

The Feed.

Attheendof pressabovethedriving shafts,
aro located the feed and delivery mechanisms,
mounted in an upward extension of the main
frame. :
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-The web is led in from a pé,per' rol],«ndt :

shown, over a roller A7 to and under a roller
1’ and between it and a lower cuttingeylin-
der L, up over and partly around said cylin-
der, between it and another roller L', the
web being pressed to the eylinder by endless
tapes L? running over rollers L’ and a third
roller L® which is mounted in adjustable
arms L! arranged so that it can be adjasted
to regulate the tension of the tapes. Above
the lower cutting eylinder is the co-acting cut-
ting eylinder or shaft M carrying an adjust-
able ecutting blade M’. This shaft or eylin-
der M is geared to make one revolution for
each revolution of the crank wheels, or re-
ciprocation of printing eylinders, and is
driven by a train of gears from one of the
gear-crank wheels E%, asshown. In detail, it
has a pinion 7 on one end, which meshes with
an adjustable pinion m’, meshing with a gear
m?, on a stub shaft that extends through the
side frame and has a similar sized gearm?®on
its inner end, which meshes with a gear m!
that meshes with a pinion m®on a stub shaft
journaled in the side-frame, and on the outer
end of said shaft is a gear m® which meshes
with the adjoining crank-gear wheel E3. - The
pinion m’ is mounted on an adjustable seg-
ment m’, which is pivoted on the stub shaft
carrying gears m? m?, so that pinion m’ can
be moved in relation to said shaft without dis-
engaging it from gear m® The segment can
Dbe locked by a bolt m?® passing through a slot
m? therein as shown.

On the other end of shaft M, opposite gear m,
is detachably secured a pinion/, which meshes
with a pinion I’ fixed on the adjoining end of
cylinder L. Thelower cutting eylinder L has
a number of longitudinal slots (say twenty-
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five) one inch apart, and its gear I’ has two

teeth for each slot, (i. e., fifty teeth,) and gear
I has two teeth for each inch of paper to-be
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severed. .Thus if it is desired to cut sheets
twenty-five inches long the gear ! should have
fifty teeth; but if, for instance, it is desired
to cut a twenty-four inch sheet, the gear !
would be removed and replaced by one hav-
ing forty-eight teeth, and by'simply providing
a set of interchangeable gears /,to be placed

on'the shaft M, to drive ¢ylinder L any de-.

sired length of sheet can be cut. TFor every
inch of paperlessthan twenty-five, the ehange
gearlshould have two teeth less, and forevery
inch of paper over twenty-five the change
gear should have two teeth more. The slots
in the eylinder L, being but one inch apart,
some slots therein will always register with
the knife, whether the sheet to be cutis long
or short. The shaft M is journaled in boxes
M? adjustable toward or from the cylinder L,
and when the gear [ is changed, it is neces-
sary to adjust shaft M toward or from the cyl-
inder so as to make the substituted gear {
mesh with gear I’ on cylinder L, and pinion
m/ is shifted by the segmentm?, to permit this
adjustment; yet can still mesh with pinions
m, m% When shaft M is shifted the knife M’
is adjusted so as to properly co-act with cyl-
inder L.

The cutting cylinders, and feeding mech-
anism, are carried in frames M5 which are
adjustably mounted on the main frame so
that when shorter sheets are to be cut the
feed devices are moved toward the cylinder,
and when longer sheets are to be cut the feed
devices are moved from the cylinders. The
frames can be adjusted by means of screw-
shafts M% engaging threaded sockets in said
frame, and operated by means of bevel gear-
ing M7 from a transverse shaft M®at the end
of press. Theadjustable pinion m’also com-
pensates for the adjustments of the feed de-
vices, and is shifted up or down as pinion m
is moved nearer to or farther from pinion m?
(the shaft of the latter being fixedly journaled
in the main frame.) The feed table N is piv-
oted to the frames M5 and is provided with
telescoping fingers N’ on its lower edge, which
can be lengthened or shortened, according to
the length of sheet being fed, and the posi-
tion of frames M5 The table is elevated and
lowered at the proper time by means of an
arm n, mounted on a shaft n” which is rocked
by means of a erank arm n® having a friction
roller on its end running in a cam groove nd
in the back of gear m? or a plate attached to
said gear or its shaft, as shown.

The Delivery.

The delivery mechanism consists of two
pairs of upper and lower tape rollers O, o,
journaled in suitable bearings on and near
opposite ends of a sheet earriage P, the front
end of which is detachably connected to the
carriers, near the tops of the rear cylinder, as
shown at P’, or in other suitable manner, and
the rear end is provided with rollers P? run-
ning upon ways P2 attached to theside frames

of the press above the main driving shafts
and below the feed mechanisms. Friction
rollers p arearranged between these ways and
the side frames, and support the side pieces
p of carriage P when it is disengaged from
the carriers and moved back out of the way,
as for instance when the pressman is placing
forms on the rear bed. Endless tapes O’ o’
run over these rollers O, their meeting sides
being about ia line with the tops of the eyl-
inders as shown. 'The upper inner roller o
lies close toroller F?, and the inner lower roller
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O lies close to the periphery of the eylinder .

F’, when the carriage P is fastened to the eyl-
inder carriage; and to bridge the space be-
tween the top of the eylinder and top of roller
O a director or stripper ¢ is employed. When
the sheet is released by the gripper fingers of
cylinder F’ the edge of sheet passes over said
director and between the tapes O, 0, by which
it is carried out and supported on the carriage
P, during the forward travel of the cylinders,
the rotation of eylinder B assisting in the de-
livery of the sheet. Then as the carriage
moves back the tapes O, o, are stopped, and
when the eylinders have reached the end of
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their backward stroke the sheet carriage is

just above the delivery table R. As the cyl-
inders again move forward, the tapes O, o, are
again traveled and the sheet carried thereby
is dropped upon the table R, the carriage vir-
tually slipping from beneath the sheet, and
at the same time the perfected sheet brought
back on eylinder F’ is given up to these tapes,
so as one sheet is dropped on the table R an-
other isdrawn into the carriage P. The tapes
are traveled at the proper times by means of
a pinion s mounted loosely on the shaft of the
outer roller O and- meshing with an inverted
rack S fastened to the side frame of the press.
The pinion s, operates the roller when the car-
riage is moved forward, by means of any suit-
able automatic clutch device or ratchet which
clutch or ratchet is antomatically disengaged
when the carriage travels backward.

The operations of the several parts,sepa-
rately and together, is sufficiently clear from
the foregoing description, and therefore

‘What I claim as new, and desire to secure
by Letters Patent, is— ‘

1. In a printing press the combination of
typebeds with apair of oscillating bars, a pair
of eylinders mounted on opposite ends of said
bars, and means for reciprocating and oseil-
lating said bars, substantially as deseribed.

2. In a printing press the combination of
type beds a pair of oscillating bars, a pair of
reciprocating earriers carrying said bars, and
a pair of cylinders mounted on opposite ends
of said bars, with mechanism for oscillating
said bars, substantially as described.

3. In a printing press -the combination of
type beds a pair of oscillating bars, recipro-
cating carriers carrying said bars, and cylin-
ders mounted on opposite ends of said bars,
adjusting screws under the opposite ends of
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said bars, and means for simultaneously rais-
ing one screw and lowering the other, sub-
stantially as specified.

4. In a printing press the combination of
type beds a pair of oscillating bars, recipro-
cating carriers carrying them, and cylinders
mounted on opposite ends of said bars; with
adjusting screws under opposite ends of each
bar, and pinions and sliding racks for simul-
taneously rotating said screws, substantially
as set forth.

5. In a printing press the combination of

_type Dbeds a pair of oscillating bars, recipro-

cating carriers carrying them, and eylinders
mounted on opposite ends of said bars; with
adjusting serews under opposite ends of each
bar, and pinions and sliding racks for simul-
taneously rotating said serews, a cam for re-
ciprocating said bar mounted on the carrier
and gearing for operating said cam frowm the
cylinders, substantially as described.

6. The combination in a printing press of
two reciprocating beds, and two oppositely re-
ciproeating cylinders, with a bed-rack for each
cylinder meshing with a gear thereon, and

mechanism for alternately throwing the said

racks into engagement with and alternately
disengaging them from, their cylinders,sub-
stantially as set forth.

7. The combination with the beds and cyl-
inders, of the bed racks meshing with the ¢yl-
inder gears, the toggles supporting said racks,
and mechanism for operating said toggles so
as to alternately raise and lower the racks,
substantially asand for the purpose set forth.

8. The combination with the beds and cyl-
inders, the vertically movable bars,; carrying
the bed racks and mechanism for raisingone
bar and simultaneously lowering the other,
alternately, and gears on. the eylinders re-
spectively meshing with the bed racks sub-
stantially as deseribed. :

9. The combination of a reciprocating bed
and oppositely reciprocating traveling cylin-
der, with a bed rack reciprocating with the
bed, and non-reciprocating mechanism for ele-
vating and lowering said rack, into and out
of engagement with the cylinder gear, sub-
stantially as specified.

10. The combination of two reciprocating
beds, and two oppositely reciprocating trav-
eling cylinders; and mechanism for alter-
nately “throwing off” the eylinders, so that
they only contact with the proper bed; with
bed racks reciprocating with said bed and
meshing with cylinder gears, vertically mov-
able bars supporting said racks, and mech-
anism for alternately raising and lowering
the racks, substantially as described,

11. The combination with a pair of reeip-
rocating type beds; with a pair of oppositely

reciprocating carriers, oscillating bars mount-

ed on said carriers, eylinders carried by said
bars, and means for oscillating the bars, sub-
stantially as and for the purpose set forth,
12. The combination with a pair of recip-
rocating type beds; with a pair of oppositely

reciprocating carriers, oscillating bars mount-
ed on said carriers, cylinders carried by said
bars, and means for oscillating the bars, and
mechanism whereby each cylinder is contin-
nously rotated in but one direction, substan-
tially as and for the purpose set forth.

13. The combination of a pair of recipro-

-cating type beds, and racks reciprocated

therewith; the pair of oppositely reciprocat-
ing earriers, the oscillating bars carried there-
by, the eylinders mounted on said bars, and
respectively geared to the opposite racks,and
means for oscillating said bars; with mech-
anism for alternately throwing the bed racks
into engagement with the corresponding cyl-
inder gear, all substantially as set forth.

14. In a printing press the combination of
a pair of reciprocating type beds, the bed-

"racks reciprocated therewith and the verti-

cally movable non-reciprocating bars sup-
porting said racks and mechanism for alter-
nately lowering said bars; with a pair of op-
positely reciprocating cylinders, intergeared,
and respectively geared to the opposite bed
racks; and mechanism foralternately throw-
ing said cylinders “off impression” so that
one prints on the forward stroke from forms
on onebed, the other on the backward stroke
from forms on the other bed, substantially as
described.

15. The combination of a pair of recipro-
cating beds, ink tables at each end of and
between said beds, ink fountains and distrib-
uting rolls at-each end of thebeds,and ductor
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‘mechanism whereby the ink is supplied from

the fountains to the drums and thence tothe - '

end tables; and stationary distributing rolls
above the tables; with a pair of reciprocating
eylinders, and form. inking rollers mounted
at each side thereof, all substantially as and
for the purpose described.

16. On a printing press thecombination of
a type bed a reciprocating cylinder, a sheet
delivery carriage connected therewith, end-
less tapes on said. carriage for receiving the
sheet from the eylinder, a stripper for direct-
ing sheets from the cylinder to the tapes a
pinion on said carriage meshing with a sta-
tionary rack, and clutch mechanism for trans-
mitting motion from the pinion to the tape-
rollers when the carriage travelsin one diree-
tion, substantially as deseribed.

17. In a printing press the combination of
a type bed a reciprocating cylinder rotated
continuously in but one direction, and mech-
anism for supplying sheets of paper thereto;
with a delivery carriage connected to and trav-
eling with said cylinder, endless sheet carry-
ing tapes on said carriage, tapes and a strip-
per for directing a sheet from the cylinder

into said earrying tapes, and meéechanism

whereby said carrying tapes are traveled only
when the carriage is moving in one direction,
substantially as described.

18. The combination of a pair of reciprocat-
ing gripper cylinders, the trip pins mounted
on the eylinder carriage; the cam disk and
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lever mounted on the carriage forsimultane-
ously operating the adjoining trip-pins; and
theindependent oscillating levers for respect-
ively operating the other pins; and a station-
ary cam guide for actuating said oscillating
levers, substantially as described.

19. In a printing press the combination of
two reciprocating beds, and two oppositely
reciproeating cylinders, having gears on op-
posite ends; with bed-racks meshing with
said gears and reciprocating with the beds
and mechanism for alternately raising and
lowering the bed racks, so that only one is in
engagement with its cylinder at a time, sub-
stantially ds desecribed.

20. In a printing press the combination of
two reciprocating beds, and two oppositely
reciprocating cylinders, having gears on op-
posite ends; with bed racks meshing with
said gears and mechanism for alternately
raising and lowering the bed racks, so that
only one is in engagement with its c¢ylinders
at a time, with gearing between said cylin-
ders whereby each cylinder is rotated con-
tinuously in but one direction, opposite to the
rotation of the other cylinder, substantially
as deseribed.

21. The combination of two connected re-
ciprocating beds, toothed crank wheels,
mounted on one shaft, and pitmen for recip-
rocating the beds, located below the bedsand
between the side frames of the press; and
two oppositely reciprocating cylinders, and
toothed crank wheels, mounted on another
shaft, and pitmen for reciprocating the cyl-
inders, located exterior to the side frames;
andadriving shaft and pinions thereon mesh-

539,356

ing with said toothed crank wheels, substan-
tially as described.

22. The combination of the reciprocating
gripper cylinder with a trip-pin mounted on
the ecylinder carriage having a grooved collar,
a lever mounted on the carriage engaging
said collar at one end, and a stationary guide
or cam arranged to be engaged by and rock
said lever thereby retracting or projecting
said pin, substantially as described.

23. The combination of the pair of recipro-
cating gripper cylinders, the co-acting type
beds, and means for alternately throwing said
cylinders on and off impression; with the
trip-pins for the grippers, mounted on the
eylinder carriage and means substantially as
described for projecting or retracting the
pins as required in theoperation of the press,
substantially as specified.

24. The combination with the reciprocating
beds, and the co-acting oppositely reciprocat-
ing eylinders; of the bed racks reciprocating
with the bed, respectively meshing with a
gear on one cylinder; and the bed bearers
each having an end tooth adapted to engage
a shoulder in the eylinder bearer and prevent
backward movements of the cylinders when
either rack is lowered; and mechanism for
alternately raising and lowering said racks,
substantially as set forth.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses. ‘

JOSEPH L. COX.

Witnesses:

CHAS. ZANG,
RICHARD MCCARTHY.
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