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UNITED STATES -

PATENT OFFICE.

HENRY F. BECIIMAN, OF BATTLE CREEK, MICHIGAN, ASSIGNOR TO THE
DUPLEX PRINTING PRESS COMPANY, OF SAME PLACE.

PRINTING-PRESS.

SPECIFICATION forming part of Letters Patent No, 604,293, dated Ma,y 17, 1898

Application filed May 12 1897, Serial No. 636,165.

To all whom it may concern:

‘Be it known that I, HENRY F. BECHMAN,
of Battle Creek, in the county of Calhoun
and State of Michigan, have invented certain
new and useful Improvements in Printing-
Presses; and I hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to the accom-

panying drawings, whlch f01m parft of thls

specification.
This invention is a sheet-printing press of

the perfecting type, and particularly is an’
1mp10vement upon the printing-press shown

in the United States Letters Patent to Joseph
L. Cox, No. 539,356, dated May 14, 1895.
invention is a O'enelal reorvamzatlon of such
press, however and embodles what I believe
to be some bloadly new and useful features,

particularly the feed mechanism, the deliv-

ery mechanism, the mechanisms and ar range-
ments which enable the feed and dehvely
mechanisms to be drawn back out of the way
while ¢‘ making ready” the forms or padding
the ¢ylinders, the improved cylinder-throw-
off mechanism, the improved gripper-trip-
ping mechanism, and certain other novel and
improved constructions and combinations of
parts hereinafter described and eclaimed.
Referring to the drawings, Figure 1 is a
side elevation of the complete press with the
cylinders in central position, a sheet having
been half-printed by theright-handc¢ylinder.
Fig. 2 i3 a longitudinal sectional view of the
press, showing parts in side elevation and
the eylinders in posmon to receive an im-
printed sheet. Fig. 3 is a similar section
showing the press ready for forms or make-
up, the feed and delivery mechanisms being
shifted out of the way. Fig. 4 isanenlarged
vertical section on line 4 4, Fig. 1. Fig.
5 is a detail view of the mechanism for op-
erating the grippers on the first impression-
cylinder. Fig. 6 is a detail view of the de-
livery gripper mechanism detached. Fig. 7
is an enlarged view of {he sheet-guiding de-
vices. Fig. 8is a detail view of the detach-
able connection between the delivery-frame
and cylinder - carriage. Fig. 9 is a detail
horizontal section taken through the bear-
ings of the impression-cylinders, showing the
mechanism for operating the grippers on the

The -

(Mo model,)

first impression-cylinder. Fig. 10 is a detail
view of the mechanism for opelatmu the
grippers on the second impression-cylinder.
Fig. 11 is an enlarged view of the paper-feed
rolls and tapes. . Fig. 12 is a detail view of
the delivery-tapes. Fig. 13 is a cross-sec-
tional view of the telescoping shaft.

- Referring to the drawings, A A’ designate
a pair of reciprocating type-beds rigidly con-
nected, or one large bed capable of holding

“two forms, mouuted upon suitable 1011615

and reciprocated by means of p1tmen b con-
nected at one end to hangers o' dependmfr
from the bed, and at the obher end to wrist-
pins b’ on c1ank wheels b between the main
side frames, mounted on a transverse shaft

‘B, which is driven from main shaft C by

sulta,ble gearing.

B Attached to and 1eclpxocf1t1n0' with the

beds are ink-distributing tables J J', to which
ink issupplied from fountains at the opposite
ends of the press, substantialiy as described
in said patent.

Mounted on the side frames of the press
are reciprocating carriers D, which are recip-
rocated back and forth oppositely to the beds
by means of pitmen D', connected to crank-
wheels D? on shaft D3, alsodriven from shaft
C by suitable gearing, as shown.

The throw-off mechanism.—Mounted on
each carrier D is a short oscillatory bar E/,
supported upon a short stout shaft E, jour-
naled in the carrier.” In the opposite ends of
bars E are bearings for the shafts or trun-
nions of the impression-cylinders F F', which
are alternately thrown off and on impression
by oscillating the bars E' by means of serews
e ¢, underlying the ends of the barsand con-
tained in vertical sockets in the carriers D.
Screws ¢ are provided with adjusting-nuts ¢’
and pinions €% and are turned by means of a
rack-bar G, substantially as described in said
Cox patent; but instead of operating bar G
by a race-cam driven from the cylinders I
operate it independently of the cylinders,
as follows: Bar G is provided on its lower
edge with a rack which meshes with a gear g,
loosely mounted on a stub-shaft ¢’, fixed to
a sliding plate g% which is guided in a suit-
ably-constructed bracket on the main frame,
as shown. On the outer end of shaft ¢'is
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another gear ¢g®, which meshes with a lower
stationary rack g*on the frame and an upper
rack ¢° rigidly fastened to the carrier D, as
shown. By thisconstruction the plate g®and
gear g are reciprocated with the gear ¢3, which
rolls back and forth with the carriage, and
therefore gear g will not shift the rack G un-
less its uniform rotation with gear g® is pre-
vented; but if the rotation of gear ¢ in rela-
tion to gear g®is retarded or accelerated it
will shift bar G forward or backward and
cause it to turn screws e, so as to oscillate
bar F', as is evident. The gearing g is thus
retarded or accelerated at the proper times
by means of a rack G, lying under gear g and
meshing therewith, which at desired times is
shifted forward or back, so as to change the
relative rotation of gear g with gear ¢ Bar
G' is shifted by means of a link G, connected
to an arm G® on a rock-shaft G4 operated by
a crank-arm thereon and pitman Gffrom a
race-cam G’ on the shaft B, as shown in Fig. 2.

The bar E' and its operating devices are
duplicated on both sides of the press, so that
both ends of the eylinders are operated uni-
formly. :

The parts are so timed that cylinder F op-
erates only on bed A and during the stroke of
the cylinders away from the feed, while cyl-
inder F' operates only on bed A’ and when
the cylinders travel toward the feed, the bars
E’ being oscillated at the proper times, so as
to throw the cylinders off impression accord-
ingly.

The cylinder gripper mechanism.—The cyl-

_inders are provided at opposite ends with the
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usual cylinder-gears f ', meshing with racks
J? f% fixed on the beds, as shown, so as to
keep each cylinder in exact unison with the
bed, the teeth of the gears being sufficiently
long to prevent the cylinders getting out of
track when they are thrown off impression.
Cylinder F has a set of gripping-fingers H,
mounted on a shaft ', having a T-head H?
on one end, which is adapted to be engaged
by a pin H® on an arm % attached to a ring
1%, fixed on the hub of a gear HS, loosely
mounted on the shaft of cylinder F between
the end of cylinder and bar E'. Gear H°
meshes with a small gear , loosely mounted
on the inner end of stub-shaft E, and it in
turn meshes with a small pinion A’ on a pin
fastened to the carrier, which pinion rolls
over and meshes with a sliding rack 72, sup-
ported on the main frame and shifted at the
proper times, so as to cause the gearing to
shift pin H® and cause it to engage T-head
H? and open or close the gripper-fingers at
the propertime. Rack h?isshifted by means
of rod A3 link A% and crank-lever A5 on a
stub-shaft 17, which has an arm 73, provided
with a friction-roller, engaging a race-cam
h' on the shaft D® as more clearly shown in
Fig. 5. Cylinder ¥’ has a set of gripping-
fingers T on a rod I', having a T-head 12 on
its end, adapted to be engaged by a pin I3
on an arm I*of a ring I5 fixed to the hub

of a gear I%, loosely mounted on the shaft of
cylinder F' and meshing with a gear s, loosely
mounted on the inner end of the other stub-
shaft E and meshing with a small pinion 7/,
mounted on the carrier and meshing with a
sliding rack 4?, supported on the main frame
and operated by means of a rod ¢, link 74,
and crank - arm ¢ on a stub-shaft 47, said
crank-arm engaging a race-cam ¢ on shaft
D2 (See Tig. 10.) .

It should be noted that the gripper-operat-
ing mechanisms for the respective cylinders
are at opposite sides of the press.

The feed mechanism:—As shown, the press
is -adapted to operate on sheets cut from a
web and automatically fed. The web is led
in from roll W over guide-roller w to and un-
der a guide-roller w® up, over, and partially
around a feeding and cufting cylinder w' and
under the male cutting-cylinder w?, eylinder
w' being assisted in feeding the web by means
of endless tapes w? running over suitably-
disposed rollers w*, as shown.
cylinder w? is driven by a gear W', meshing
with an intermediate gear W2, connected to
a gear W3, which meshes into a pinion W3
on the hub of a gear W*, mounted on the side
frame and meshing with a gear W? on the pe-
riphery of one of the crank-wheels D% The
size of the sheets are varied by means of a
‘“changeable” gear, such as is shown in Fig.
3ofsaid Cox’s patent. Cylinder 2’ and tape-
rollers W*may be driven by suitable gearing
from eylinder w® The cylinder ' is periph-
erally grooved, and cylinder w? is arranged
so that its blade will always register with
some slot in eylinder ', and by varying the
speed of rotation of cylinder v’ the length
of the sheets fed in and severed from the web
can be varied, this mechanism being substan-
tially like that described in Cox’s patent afore-
said, needing no further deseription here.
From the cutting-cylinders the sheets, or the
web almost severed, is directed between the
rollers J* 5" into the feed-tapes J* j. The
rollers J* 5 are journaled in brackets K, swiv-
eled on the main frame and provided with
guides forreciprocating bars %, the front ends
of which are provided with hook-castings %',
adapted to catch on clamp-bolts &% attached
to upstanding brackets on the carriers D, and
thus cause the bars I to reciprocate back and
forth with the eylinders. Onbarsk are jour-
naled a front roller J? and a rear roller J3,
Tapes J* run from roller J* down and for-
ward to roller J?, back to roller J%, and then
forward to a roller J% journaled on bracket
K, and then up to and around roller J*.

The arrangement of the rollers J2J% on the
sliding bars & compensates for the travel of
roller J? with the cylinders, because roller J3
forms a loop in the tapes, which gives up or
takes up the tapes as the loop formed by
roller J*isenlarged or diminished by its move-
ment. Consequently the line of the tapes J®
between rollers J* J? is maintained at a uni-
form tension and driven at a uniform speed,

The cutting-
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notWithstanding the alternate shorteningand
lengthening of such line by the movement of
roller J*. The tapes J* are driven by roller

J%, which.is driven.by.an.intermediate gear

J8, meshing with a gear. J7 on ¢ylinder w'.
The upper set of tapes j run from roller j’,
parallel with tapes J*, down to and under a
roller or set of tape-rollers j2, journaled in
brackets mounted on thesliding bars k,thence
forward to and over a roller j° mounted on
brackets on bars k& and lying near roller f,
then back to and over a roller 7% also jour-
naled in brackets 7% attached to brackets K,
and then forward to the roller j' again. (See
Fig.11.) The rollers j*52 being movable, the
loop formed by roller j*is increased or dimin-
ished proportionately to the diminishing or
lengthening of the loop formed by roller j3

. so that the tapes 7 are kept at a uniform ten-
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sion and move at uniform speed between the
rollers j' j° like the tapes J*, notwithstanding
the movement of the rollersj% This pecul-
iar system of feeding-tapes provided with
compensating loops, so that they can take a
sheet from a stationary point and transfer it
to the moving cylinders at a moving point, is
an important feature of the invention. The
tapes j are driven from roller j/, which is
driven by gears from roller J*, as is also
roller J4

Mounted on brackets attached to the front
ends of bars k are vertically-disposed sheet-
guiding fingers L [, the former depending be-
neath roller /2 and the latter hanging beneath
roller J% so that the sheet fed down between
tapes J*j is directed by said fingers down di-
rectly between the cylinders F' F' in position
to be nipped by the grippers H on eylinder
F when they ecome nearest to cylinder F'.
(See Fig. 2.) Fingers I arealso provided with
forwardly-projecting guides L’ on their up-
per ends, which extend partly over roller J?
and will deflect the infed sheet down between
the fingers. To facilitate the down feed of
the sheet, endless tapes L? may be run over
roller /* and over tape-pulleys L2 on the fin-
gers L, as shown, so that the sheets will be
continually combed down toward the eylin-
ders and kept smooth.

In practice the sheets are not wholly sev-
ered from the web, and the cylinder F, trav-
eling slightly faster than the web-feed, breaks
the sheet loose from the web after its grip-
pers have caught it.

The delivery mechanism.—M M designate
a pair of sliding bars which are guided in
ways m in standards on the side frames of
the press at the rear end thereof. On the
front ends of bars M are castings M? which
are slotted to slip over clamp-bolts M, at-
tached to brackets D7 on the carriers D, the
heads of the bolts M’ resting in countersinks
M2 in the castings, (see detail Fig. 8,) so as to
prevent the bars M slipping out of place dur-
ing the operation of the press.

In castings M? is journaled the shaft N of
atransfer-reel N', provided with a set of grip-

ping-fingers N2 = The shaft carrying fingers
N? has a trip N® on one end, which presses
against the periphery of a cam-disk N, fixed
to one bar M beside the end of the reel and

70

so shaped that the fingers are closed at the

proper time to take a sheet from cylinder F'
and opened at the proper time to deliver such
sheet into the delivery-tapes O 0. Tapes O
run over reel N', back to and over a roller O’,
journaled on castings M* on the rear ends of
bars M, thence back over a roller O? jour-
naled in brackets M?® on bars M beside the
reel, and thenee around the reel N, as shown.
Tapes o run from a roller n, journaled in ex-
tensions of castings M? and lying close to the
front side of reel N, but above the axis there-
of, back to and under a roller o', journaled
in the castings M3, slightly behind roller O’,
and thence back to roller n, as shown.

The whole system of delivery-tapes and
rollers is reciprocated back and forth with
the cylinders during the operation of the
press. :

The reel N is driven by means of a bevel-
gear P, mounted on one end of its shaft and
meshing with a bevel-gear P’ on a sliding
shaft P?, journaled in the adjoining bracket
D?and telescoping into a hollow shaft P, jour-
naled in asuitable extension of the feed-mech-
anism supports on the main frame, shafts P?
P® being keyed or splined, so that shaft P?
can reciprocate in shaft P® while being ro-
tated thereby. Shaft P?isdriven by a bevel-
gear P4, meshing with another bevel-gear P?
on a stub-shaft P%, on which is a pinion P7,
meshing with a gear P® on the cutting-cylin-
der w?, asshown. = By this meansreel N' and
tapes O are driven continuously during the
operation of the press. The tapes o are driven
by roller n, which has a pinion »’ on one end
meshing with a gear n? on reel N', as shown.

When the pressman is making ready, the
bolts M’ are loosened and the bars M M, with
the delivery - tapes and rollers, are drawn
back to the position indicated in Fig. 3 by
means of small pinions m* on a shaft m’ in
both of the supporting-standards, pinions m*
meshing with racks m? on the lower edge of
the bars M. Shaft m' can be turned by means
of a detachable crank m at will. Also, when
making ready the feed mechanism is disen-
gaged from the carriers by loosening the
clamping-bolts #?, then running the eylinders
over to the feed end of press, so as to push
the bars %k -as far forward as possible, and
then the whole feed system of tapes is tilted
up into the position shown in Fig. 3, clearing
the feed devices from the cylinders. While

‘thus freed from the feed and delivery mech-

anisms the cylinders can be reciprocated at
will, so as to allow their blankets fio be packed
readily and the forms to be made ready. It
will be readily seen from Fig. 3 that the press
possesses exceptional advantages in having
the feed and delivery mechanismssoarranged
as to be out of the way when making ready,
facilitating this operation and allowing the
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forms or blankets to be packed readily, as
desired. :

Operation: After making ready the feed
mechanism is-attached to the carriers and the
delivery mechanism also, as described. The
press is then started up, and the sheets are
fed down to the eylinder F' by tapes J* j and
fingers L7, as described. When the cylinders
are at the crank end of the press, they are
both ““thrown off,” being raised clear of the
type; but as they start toward the delivery
end of press the fingers on cylinders F nip
the sheet hanging in fingers 1.7, and as cylin-
der F moves peripherally faster than the tapes
the sheet is broken from the web, and at same
time bars ' are oscillated, so as to lower cyl-
inder F on impression, and it prints the sheet
upon the forms of type on bed A and is thrown
off impression again before reaching the forms
on bed A’, over which it passes. When the
cylinders reach the delivery end of their
stroke, the grippers on cylinder F nip the
sheet, while those on F release it, and as the
cylinders start back cylinder ¥ is thrown on
impression and perfects the sheet on the forms
on bed A’ and is then thrown off before reach-
ing bed A, over which it also passes. When
the cylinders have completed about three-
fourths of their return stroke, the grippers on
cylinder F' release the sheet, but simulta-
neously the grippers or reel N’ take it, and the
perfected sheet is carried up and delivered to
tapes O o, which earry it back over the table
T and deliver it thereon upon the next return
movement of the cylinders.

It will be observed that the cylinder F takes
and transfers the sheets at substantially the
opposite ends of its stroke and while the eyl-
inders are on dead-centers. I am enabled to
effect this by the improved gripper mechan-
ism deseribed and by the improved feeding
devices. It should also be observed that in
this case the cylinders oscillate, and I do not
attempt to rotate them continuously or only
in one direction, thus doing away with the
need of jumping-racks.

The improved gripper-actuating mechan-
ism enables me to operate the grippers with
certaintyat any point ortime desired, and the
improved throw-off mechanism enables me to
oscillate bars E' with certainty at any point
or time desired.

By moving the beds oppositely to the cylin-
ders the linear movement of the cylinders is
shortened; but the movable beds are not es-
sentials to the present invention.

Having thus described my invention, what
I therefore claim as new, and desire to secure
by Letters Patent thereon, is—

1. The combination of the reciprocating
carriers and the gripper-cylinder journaled
thereon; with an extensible and-contractible
reciprocating feed mechanism adapted to feed
sheets to the eylinder for the purpose and sub-
stantially as described.

2. The combination in a printing-press of a
reciprocating impression gripper-cylinder, a

stationary sheet-supply, and a reciprocating
feed mechanism having one part connected to
and reciprocating horizontally with the eyl-
inder and adapted to take sheets from the
stationary table and deliver them to the eyl-
inder as it travels.

3. The combination with a pair of recipro-
cating gripper-cylinders, and a stationary
feeding mechanism, of a secondary feed mech-
anism having one part econnected to and re-
ciprocating with the cylinders and adapted to
transfer sheets from the stationary feed to the
moving eylinders, substantially as and for the
purpose set forth.

4. The combination in a printing-press of a
pair of reciprocating carriers and impression-
cylinders mounted thereon and a stationary
sheet-supply; with a feed mechanism having
one part attached to the carriers and another

. bart to the frame, and adapted to take sheets

from the stationary supply and deliver them
to the cylinders while moving, substantially
as and for the purpose described.

5. Inaprinting-press the combination of a
pair of reciprocating oscillating impression-
cylinders, and a pair of oppositely-reciprocat-
ing type-beds, with areciprocating feed mech-
anism moving with the cylinders, and adapted
to take sheets automatically severed from the
web, or otherwise delivered thereto, and de-
liver them to one of the impression-cylinders
asittravels, and means fortransferring sheets
from one cylinder to the other, substantially
as described.

6. The combination of the reciproeating
carriers and the cylinder journaled thereon;
with an extensible and contractible feed mech-

‘anism adapted to feed sheets to the cylinder,

said mechanism being so connected to the car-
riers that it can be detached therefrom and
swung up out of the way when making ready
the press, all substantially as and for the pur-
pose set forth.

7. In a printing-press the combination of a
reciprocating type-bed, or pair of reciprocat-
ing type-beds, and a pair of oppositely-recip-
rocating oscillating impression-cylinders so
arranged that sheets printed on one side upon
one of the cylinders may be directly trans-
ferred to the other cylinder and printed on
the other side, with a feeding mechanism re-
ciprocating with the cylinders and adapted
to take sheets automatically severed from the
web, or otherwise delivered thereto, and de-
liver them to one of the impression-eylinders
as it travels.

8. In a printing-press the combination of a
reciprocating type-bed with a pair of oppo-
sitely -reciprocating oscillating gripper im-
pression-cylinders, so arranged and actuated
by suitable mechanism that sheets printed on
one side upon one cylinder may be directly
transferred to the other cylinder and printed
on the other side.

9. The combination of a pair of reciprocat-
ing, oscillating eylinders, and a stationary
mechanism for feeding a web and severing it
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into sheets; with an extensible and contracti-
ble feed mechanism substantially as de-
seribed, adapted to take the sheets from the
cutting mechanism and deliver them to the
nearest cylinder while it travels, and means
for transferring sheets from one cylinder to
the other for the purpose and substantially
as described.

10. The combination of a pair of recipro-
cating carriers, a pair of oscillating eylin-
ders journaled thereon, and means for trans-
ferring sheets from one eylinder to the other;
with guide-fingers and tape-guide rollers

“mounted on the carriers and moving with the

cylinder; a stationary sheet-feeding mechan-
ism mounted on the main frame, tape-guide
rollers beside said sheet-feeding mechanism;
and a system of endless tapes for carrying
sheets from the stationary tape-guide rollers
to the guide-rollers on the carriers, and mech-
anism for looping the tapes in proper manner
to compensate for the movement of the car-
riers, all substantially as and for the purpos
set forth. . :
11. The combination of a reciprocating os-
cillating impression-cylinder; a set of tape
rollers and guides connected to and moving
with the cylinder, adapted to deliver sheets

thereto; and a set of tape-rollers mounted on

the frame, with endless tapes extending from
the stationary rollers to the movable rollers
for carrying sheets from the former to the lat-
ter, and guides, and means for looping said
tapes so as to compensate for the movement
of the movable rollers, for the purpose and
substantially as described. o

12. In a feed mechanism for printing-
presses, the combination of a reciprocating
impression-cylinder, guide-fingers and tape-
rollers connected to and moving with the cyl-
inder, tape-rollers mounted on a stationary
support adapted to receive sheets of paper;
endless tapes for.carrying sheets from the
stationary to the movable tape-rollers; and
rollers movable with the eylinder-carriers
and actuated by the latter, and formingloops
in the endless tapes compensating for the
travel of the cylinder, all substantially as and
for the purpose described. '

. 13.. The combination in a printing-press of
a pair of reciprocating carriers and impres-
sion-cylinders mounted thereon and a sta-
tionary sheet-supply; with a feed mechanism
adapted to take sheets from the stationary
supply and deliver them to the cylinders while
moving; said feed mechanism being so con-
nected to the carriers that it can be detached
therefrom and swung out of the way when
making ready, all substantially as and for
the purpose set forth. :

14. The combination of a reciprocating os-
cillating cylinder, a reel traveling with the
cylinder, having grippers adapted to take the
sheet from said eylinder, and the systems of
endless tapes moving with the reel and cyl-
inder for delivering the printed sheets, sub-
stantially as and for the purpose deseribed.

15. In a printing-press the combination of
type-beds, a pair of cylinders, screws and
rack-bars for raising and lowering said cylin-
ders, a pinion engaging the rack-bar, a slid-
ing rack engaging the pinion, and means for
shifting said rack, for the purpose and sub-
stantially as described.

16. The combination of an impression-cyl-
inder, a serew for throwing said cylinder on
or off impression, and a sliding bar havinga
rack engaging a pinion on the serew; with a
movable raek - bar, a pinion meshing with
said rack-bar and with a rack on the lower
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edge of said sliding bar, and mechanism for ,

shifting the lower rack-bar for the purpose
and substantially as described.

17. The combination of areciprocating cyl-
inder-carrier and a cylinder mounted there-
on, a screw for raising and lowering the cyl-
inder having a pinion; and a sliding raclk-bar
engaging said pinion; with an adjustable
rack supported on the frame of the machine,
a pinion meshing with said adjustable rack
and with teeth on said rack-bar, means for

lineally moving said pinion, and means for

shifting the adjustable rack so as to compel
the pinion to shift the rack-bar, for the pur-
pose and substantially as described.

18. In a printing-press the combination of
type-beds; a pair of reciprocating carriers; a
pair of cylinders mounted on said carriers; a
fixed and a sliding rack-bar mounted on the
carrier; and means operated by the movable
rack, for alternately throwing said cylinder
on and off impression; with a fixed and mov-
able rack on the frame; a pair of pinions in-
terposed between said pairs of racks; and
means for shifting the lower movable rack-
bar so as to cause the pinion meshing there-
with and with the upper movable rack-bar,
to shift the latter, for the purpose and sub-
stantially as deseribed.

19. In a printing-press the combination of
a pair of reciprocating carriers, a pair of os-
cillating cylinders mounted thereon; screws
for raising and lowering said eylinders, pro-
vided with pinions; a sliding rack-bar mesh-
ing with said pinions and having a rack on
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its lower edge; a fixed rack also mounted ou

the carrier beside the movable rack; a fixed
and a movable rack lying below the carrier-
racks; a pinion meshing with both said fixed
racks; a loose pinion meshing with both said
movable racks; and means for shifting the
lower movable bar, all substantially as and
for the purpose set forth.

120

20. The combination of areciprocatingecar- .

rier, a cylinder mounted thereon, a rotatable
screw for raising and lowering said cylinder,
asliding rack-barforrotating said screw, and
a fixed rack-bar beside the sliding rack-bar,
all mounted on the carrier; with astationary
rack-bar and an adjustable rack-bar mounted
on the frame; a pair of pinions mounted
loosely on astub-shaft and respectively mesh-
ing with the fixed and stationary rack-bars,
and the-sliding and adjustable rack-bars,
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and means for shifting said adjustable raék-A

- bar, all substantially as and for the purpose

10

5

set forth.

21. In a printing-press the combination of
type-beds, a pair of oscillating bars, a pair of
cylinders mounted on opposite ends of said
bars, screws and rack-bars foroscillating said
bars, a pinion engaging the rack-bar, a slid-
ing rack engaging the pinion, and means for
shifting said rack, for the purpose and sub-
stantially as described.

22. In a printing-press the combination of
type-beds; a pair of oscillating bars mounted
on reciprocating carriers; a pair of cylinders
mounted on opposite ends of said bars; with

-afixed and a sliding rack-bar mounted on
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the carrier; and means operated by the mov-
able rack, for oscillating said bars; a fixed
and movable rack on the frame; a pair of pin-
ions interposed between said pairs of racks;
and means for shifting the lower movable
rack-bar so as to cause the pinion meshing
therewith and with the upper movable rack-
bar, to shift the latter, for the purpose and
substantially as described.

23. In a printing-press the combination of

a pair of reciprocating carriers, oscillating
cylinder-supporting bars mounted thereon;

screws for oscillating said bars, provided with |
pinions; a sliding rack-bar meshing with said -
pinions and having a rack on its lower edge; |
a fixed rack also mounted on the carrier be- |
side the movable rack; a fixed and a movable
rack lying below the carrier-racks; a pinioti |
meshing with both said fixed racks; a loose
pinion meshing with both said movable racks;
and means forshifting the lower movable bar, |
all substantially as and for the purpose set

forth.

24. The combination of a pair of type-beds,
a pair of reciprocating carriers, an oscillating
bar on each carrier, and a pair of cylinders
journaled in said oscillating bars; screwsfor
oscillating said bars, pinions on the screws,
arack-bar on each carrier engaging the screw-
pinions and having a rack on its lower edge
also; and a fixed rack on each carrier beside
the movable rack; with a fixed and a mov-
able rack mounted on the frame below the
carrier; a sliding plate mounted in guides
and provided with a stub-shaft overlying the
lower racks; a pair of pinions on said stub-
shaft respectively meshing with the upper
and lower fixed racks,and the upper and lower
movable racks, and means for shifting said
lower movable rack, all substantially as and
for the purpose set forth.

25. The combination with the reciprocating
cylinder, the sheet-guide fingers traveling

therewith,and the tape-guides J2,J% also mov- |.

ing with the cylinder; the stationary tape-
guides J’, J*, and the endless carrier-tapes J,
running over rollers J', J, J% J4, all for the
purpose and substantially as described.

26. The combination with the reciprocating
cylinder, the sheet-guide fingers traveling
therewith,and the tape-guides J?, J3,also mov-

ing with the cylinder; the stationary tape-
guides J', J%, and the endless carrier-tapes J,
running over rollers J', J? J3, J%; with the
tape-guides /% j° also moving with the cylin-
der, the stationary guides 5, 7%, and the end-
less tapes j running over guides j', /2 4%, /4,
all substantially as and for the purpose de-
seribed. :
> 27. The combination with the cylinder and
itsreciprocating carriers, the sliding bars de-
tachably connected to the carrier, and the
castings supporting said bars pivoted on the
main frame, with the tape-guides J?, J3, 2,53,
mounted on said bars; and the tape-guides
J', J4 7', 7%, mounted on said castings,the end-
less tapes J running over guides J', J?, J3, J4,
and the endless tapesj running over guides 7,
7% 7% j% all substantially as and for the pur-
pose described. :

28. The combination of a pair of type-beds,
a pair of oscillating gripperimpression-cylin-
ders arranged side by side, and respectively
operating on the beds; with mechanism for
delivering a sheet to the gripper of the first
impression-cylinder; mechanism for causing
the grippers of the first cylinder to releasethe
sheet when it has made one revolution,mech-
anism for causing the grippers of the second
cylinder to catch the sheet as it is released
from the first cylinder, and to release it after
it is perfected; and means for throwing the
cylinders off and on impression alternately so
that they print only on the proper beds and
on alternate strokes, all substantially as and
for the purpose set forth.

29. The combination-of a pair of type-beds,
a pair of reciprocating oscillating impression-
cylinders arranged side by side, and mechan-
ism for throwing the eylinders alternately on
and off impression so that they print on alter-
nate strokes; with mechanism for feeding a
sheet of paper to the first.¢ylinder at a point
between the cylinders,; during the back stroke
thereof, mechanism for shifting the grippers
on the cylinders when they are at the end of
their back stroke so that the first cylinder
releases the sheet while the second cylinder
catches it, and mechanism for taking the
sheet from the second ecylinder, all substan-
tially as and for the purpose described.

30. The combination of the reciprocating
carriers, the cylinder journaled thereon; the

bars detachably fastened to the carriers, the

reel mounted on said carriers provided with
grippers adapted to strip a sheet from said
cylinder; and the system of tape-guides and
tapes carried by said bars for delivering the
printed sheets from the reel, all substantially
as and for the purpose described.

31l. The combination of the reciproecating
cylinder, thereel mounted above the sameand
traveling therewith provided with gripper-
fingers adapted to strip the sheets from the
cylinder; and the upper and lower sets of
endless tapes for delivering the sheet from
the reel, the lower tapes running around the
reel, and means fordrivingsaidreel and tapes

7o

75

8o’

83

99,

95

I0C

10§

II0

115

120

125

130

)



10

15

604,293 b/

independently of the cylinder, substantially
as and for the purpose set forth. ,

32. The combination of the reeciprocating
carriers, the cylinder journaled therein, the
reel moving with the carriers and provided

with grippersadapted to take the sheets from

the cylinder; with the teleseopic shaft, one
section thereof being journaled in bearingson
the carriers and driving the reel by bevel-
gearing, and the other section thereof being
journaled in a stationary bearing and driven
by gearing, substantially as and for the pur-
pose deseribed.

33. In a printing-press the combination of
a pair of beds, a pair of reciprocating carriers,
and a pair.of cylinders respectively codperat-
ing with the beds, with a sheet-feeding mech-
anism moving with the carriers adapted to

supply sheets to the cylinders while they are

traveling, and a delivery mechanism also
moving with the carriers and adapted to re-
move the sheets while the cylinders travel,
said movable feed and delivery mechanisms
being respectively detachable from the car-
riers at will, so that they can be moved back
out of the way when making ready the press,
all substantially as and for the purpose de-
scribed.

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

HENRY F. BECHMAN.

In presence of—
JAMES BOUGHTON,
IrvING L. STONE.
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