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BED-MOTION FOR CYLINDER PRINTING-MACHINES.

SPECIFICATION forming part of Letters

Patent No. 477,738, dated June 28, 1892,

Application filed March 81,1892, Serial No, 427,162, (No model.)

To all whom it may concern: - .

Be it known that I, LuTHER C. CROWELL,

a citizen of the United States, residing at the

city of Brooklyn, county of Kings, and State
5 of New York, have invented certain new and
useful Improvements in Bed-Motions for Cyl-
inder Printing-Machines, fully described and
represented in the following specification and
the accompanying drawings, forming. a pavt
of the same. , ‘
~_In printing-machinesof that class in which
the form of type is carried by a reciprocating
bed and theimpression therefrom is obtained’
by a co-operating cylinder great difficulty has
been experienced in reversing the bed at the
ends of its run within such a period of time,
without produeing injurious results, as will
admit of running the machine at a high rate
of speed. It is most desirable that the high-
est practical speed of operation shall be se-
cured, and this is limited, prineipally, by the
difficulty experienced. in slowing down and
stopping the movement of the bed in one di-
rection and immediately thereafter starting
and accelerating it in the other direction.
Many improvements with this object in view
have heretofore been made, some of which
are set forth in my application, Serial No.
421,914, filed Februnary 18; 1892, and one’
branch of the present invention in part con-
stitutes an improved construction of’ the de-
vieces shown in that case..

‘While the main object of the present im-
provements is the speedy accomplishment of
the reversing operation with the least possi-
ble modification of the high speed at which it
is desirable to run the bed.throughout-the
major part of its reciprocating movements, a
second part of this invention relates to auxil-
40 iary means for aiding the action of the main

. slowing, stopping, starting, and accelerating
devices, which consists in combining there-
with an air- cushioning device acting as a
take-up for the momentum of the bed, where-
by any undue strain of the parts or jarring
action is wholly prevented.

Another feature of invention is found in
providing the reciprocating bed with a rack-
and-pinion mechanism that co-operates with
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a single rack for imparting the major part so
of its movements. .

In the drawings illustrating said improve-
ments, Figure 1 is a side elevation of a print-
ing-machine embodying these improvements

‘with its nearest side frame removed. TFig. 2 55

isa similarend elevation. Fig.3 isaplan view
taken just below the type-bed. TFigs. 4 to 13
are diagrammatie views of the bed and its
driving mechanism in various positions. .
For the purpose of illustrating this inven- 6o
tion a single-cylinder flat-bed perfecting-ma-
chine has been selected; but it is to be un-
derstood that the improvements are applica-
ble to all of the many constructions of flat-
bed presses, whether provided with one or 65
morgimpression-cylinders and whether of the

single-acting or perfecting type. ‘

The printing-machine in its main features
comprises animpression-cylinder G, that turns
in suitable journals supported by the frame- 70
work and co-operates in performing the print-
ing operation with a reciprocating type-bed
B, that runs upon sliders S, supported in ways
W. The eylinder C is rotated by means of a
wheel 16, driven through an intermediate 15 75
from a wheel 14, mounted on the shaft 12,
which may be the driving-shaft. A train of
wheels 17,18, 19, 20, and 22 communicates mo-
tion from the wheel 14 and drive the shaft 13.

There are two bed-driving pinions 10 11 of 8o
equal pitch and double width thatalternately -
mesh with a single rack 21, which is fixed in
a horizontal plane close to the under surface
of thebed. These pinions 1011 revolve freely
upon a sleeve that may be splined upon the 8j
shaft 12, and they are made to constantly re-
volve in opposite directions. by means of the
intermediates 43 44 45, which pinions 10 11
are so connected together, as by collars on
the sleeve, that they will slide bodily into po- go
sitions to bring the appropriate one of ‘them
into the vertical plane of and hence enable it
to readily gear with the bed-rack, and yet re-
main geared with their intermediates. These.
intermediates turn freely on their shafts, and o
48 is wide enough to accommodate this slid-
ing movement of the pinion 11, and yet re-
main geared with it, and the intermediate 45
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will likewise remain in gear with the pinion
10 during such movement. Thissliding move-
ment of the pinions 10 11 is accomplished by
means of a collar 24 on the sleeve carrying
the piniong, into which the yoked end of a
vibrating lever 25 engages, said lever being
rocked at timely intervals by means of a cam
26 on the shaft 13. When the pinion 10 is
engaged withthe rack 21,the bed will be driven
through the main portion of its movementin
one direction—say the printing period—and
when the pinion 11 is engaged with the rack
21 the bed will make the main portion of its
return movement.

The stopping of the movement of the bed
in one direction and starting it in the oppo-
site direction at each end of its stroke is ac-
complished by means of a erank-pin 27, that
is carried by a disk 60, fast upon the shaft 12,
and projects therefrom so as to correspond
with the pitch-line of the pinions 10 11, and
hence makes concerted movement with said
pinions. .This erank-pin plays in a yoke 51,
and through connecting-rods 33 34 actuates
controlling-arms 28 30, which alternately con-
nect with the type-bed to slow it down in one
direction and bring it to a state of rest, start
and accelerate it in the opposite direction and
then become disconnected therefrom. These
rods 33 34 extend outwardly from the upper
end of the yoke, by which arrangement the
controlling-arms 2830, which runin the gnides
31 32, are brought so near to the plane of
travel of the bed as to enable thelug 29 to be
short and the leverage to be much reduced,
and in order to steady the reciproeations of
these arms they are provided with end plates
54 55, that connect the arms with a lower
member 56, that moves in guiding-slots pro-
vided in blocks 57 58, attached to the frame-
work. This structure provides a carrying-
frame of great sirength and the arrangement
of its parts is such as to insure a steady move-
ment of the heavy type-bed that is most de-
girable, The arms 28 30 are provided with

* latches 35 36, which have the mode of opera-
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tion described in said application, Serial No.
421,914 —that is to say, they are automatically
raised into and lowered from their locking
position by means of studs 2 3, that run in
cam-slots 39 41, with which the guides 31 32
areprovided. Theyare, however, not claimed
herein, but are shown as a convenient means
for securing in position the controlling-arms
when they are in contact with the lug 29, so
that the arm may be secured in continuous
contact when so held and not lose its relation
thereto by any jarring action or slow move-
ment in starting and stopping the machine.
A particular description of the operation
of the mechanisms thus far described will
now be given, aided by the diagrams Figs. 4
to 13, in which inactive parts are omitted for
perspicuity. The bed is supposed in Fig. 4
to be running in the direction of its arrow
and about to finish its non-printing run, the

major part of which has been accomplished
by the pinion 11, which was moved-into gear
with the rack 21 for that purpose, as in Fig.
2. Asthe erank-pin 27 approaches and passes
its high point the arm 30 will have been en-
gaged by the lug 29 on the bed, be there se-
cured by the lateh 86, and the pinion 11 will
have been simultaneously disengaged from
the rack 21, while all of the partsare moving
with like surface speed, so that the control of
the movement of the bed is transferred from
the pinion 11 to the arm 30. - The crank-pin
27 will while traveling from its high point,
as in Tig. 4, to its quarter-point, as in Fig.
5, eause the arm 30 to progressively retard
the movement of the bed until a state of
rest is attained, as in Fig. 5; and while the
crank-pin 27 is traveling from its quarter-
point to its low point, as in Fig. 6, it will
have started the bed in the direction of the
arrow and accelerated the same, until when
the parts reach the positions shown in Tig. 6,.
just before which time the ¢am 26 has moved
the pinion 10 into alignment with the rack
21, the arm 30, rack 21, and pinion 10 will
be moving with- like surface speed, so that
as the erank-pin 27 passes its low point the
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rack 21 will gear with the pinion 10 and .

the lug 29 will be simultaneously disengaged
from the arm 30. The said pinion 10 will
now become the sole driver for the bed and
move it through the major part of its print-
ing-run, or while the erank-pin 27 is making
a complete revolution and again reaches its
low point, as in Fig. 9. The positions of the
partsin this complete revolution of the crank-
pin 27 are shown atthe end of the first quarter
of such revolution in Ifig. 7, at the end of the
second gquarter in Fig. §, and at the end of
the last quarter in Fig. 9, which latter posi-
tion is the equivalent of that shown in Fig.
4, but with the bed approaching the other end
of its run. As the cerank-pin 27 approaches
and passes its low point during this revola-
tion the controlling-arm 28 will engage the
lug 29, be held in place by the latech 35, and
the rack 21 will simultaneously move out of
gear with the pinion 10, while said parts are
moving with like surface speed. As the
crank-pin 27 moves from its low point a
quarter-revolution it will cause the arm 28 to
progressively retard the movement of the bed
until a state of rest is attained, as in Fig. 10,
and while the erank-pin 27 is traveling from
this quarter-point to its high point it will
have started the bed in the opposite direction
(shown Dby the arrow, Fig. 11) and accelerated -
the same until when the parts reach the po--
sitions shown in Fig. 11, just before which
time the cam 26 has moved the pinion 11 into
the path of travel of the rack 21, the arm 28,
rack 21,and pinion 11 will all be moving with
like surface speed, so that as the crank-pin
passes its high point the rack 21 will gear
with the pinion 11 and the lug 29 will be dis-
engaged from the arm 28. The pinion 11 will
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then become sole driver for the bed and move
it through the major part of its non-printing
run, or while the ¢rank-pin is making a com-
plete revolution-and again reaches its high
point, as in Fig. 4. The positions which the
parts-have during this revolution of the
crank-pin are shown at the end of the first

quarter of such revolution in Fig. 12, at the-

end of the next.quarterin Fig. 13,and at the
end of the complete revolution in Fig. 4, in
which latter figure the parts are in' the posi-
tions they had when description of their op-
eration was begun. It need only be added
that during each reversing operation ata con-
venient time after the rack has left one pin-
ion, as 11,the other pinion 10 is brought into
the plane of travel of the rack so as to be en-
gaged thereby.

In order to aid the stopping and starting
mechanisms in their performance, and while
preventing theleast jarring or other disturb-
ance of the machine-whieh is liable to occur
in large machines where the weight of the bed
is great, its travel is extensive, or its speed of
movement high and the consequent momen-
tum and inertia serious obstacles to a ready
stopping and starting of the same, an aux-
iliary take-nup device is advantageous.’ A
suitable one is provided by air-cushions T V,
one at each end of the machine, the pistons
P Qof which are rigidly secured to the mem-
bers 54 55 of the sliding carrying-frame for
the arms 28 80,and as this frame and the con-
trolling-arms make three reciprocations. to
each one of the bed, two of which are idle
while only one is active in' the operation of
stopping and starting the bed at each end of
its stroke or run, two things become obvious:
first, that said air-cushions must be operative
during the one said ‘active reciprocation and
inoperative during the said two idle recipro-
cations. ‘In order to secure this action of the
air-cushions, the cylinders are provided with
valves, as 4 5,and the bed carries rods 6.7 for
holding the valves 4 4 closed during that part
of the active movement of the arms 30 or 28
when the momentum of the bed is to be speed-
ilyovercome and the same brought to a state
of rest, and also at the time when the inertia
of the bed is to be overcome. Irom this con-
struetion it will be observed that when the
arm 30 or 28 is being engaged with the bed
to control its outward movement, as in Figs.
4 and 9, the arm 6 or 7 will simultaneously
engage the valve 4 in the piston Q or P, and
that while said arm, bed, and piston make
the movement illustrated by Figs. 4,5, 9, and
10 to stop the bed the retaining of said valve
4 clesed will . enable the piston to compress
the air within the cylinder, and thus consti-
tute it a resisting - cushion opposed to the
movementof the piston. When, however, the
reverse movement of the arm,bed, and piston
is made, the air-pressure will aid in over-
coming the inertia of the bed, and imme-
diately after the same is.started the valve,
as 5, will open to admit the atmosphere and

aid the free movement of the piston. . Many
other valve arrangements may be provided;
but that shown is a simple and effective one.

The combination of the air-cushion take-
up devices are -illustrated herein in connec-
tion with the main-bed propelling and revers-
ing devices particularly shown in Fig. 17 of
my said application, Serial No. 421,914; but
it is to. be understood that any of the said
propelling or driving mechanisms, whereby
the principal part of the movements of the
bed are made during its run in either direc-
tion and its reversal at the end of such run
is accomplished, as shown and described in
said application and my application, Serial
No. 422,835, filed February 26, 1892, may be
substituted for like mechanisms herein.

What is claimed ig—

1. The combination, with the type-bed and
its ‘engaging-lug 29, of the crank-operated
carrying-frame having rods 33 34 projecting
from the .upper end of its yoke and support-
ing the controlling-arms 28 30 near the under
surface of thebed,substantially as described.

2. The combination, with the type-bed and
its engaging-lug: 29, of the controlling-arm-
carrying frame, its top guides 31 32, and bot-
tom guides 67 58, substantially as described.

3. The combination, with the moving bed,
a rack-and-pinion mechanism for imparting
to'it the major part of its movementin either
direction, and a controlling-arm moved to and
fro and automatically engaged with the. bed
to retard, stop, start, and accelerate the same,
of an air-cushion co-operating with said arm,
substantially as described.

4. The combination, with the moving bed,
a rack-and-pinion mechanism for imparting
to it the major part of its reciprocation, and
a crank-operated reversing mechanism, of
the air-cushion - take-up, substantially as de-
seribed.

5. The combination, with the moving bed,
rack-and-pinion mechanism for imparting to
it the major partof its reciprocation, a crank-
operated reversing mechanism, and an air-
cushion take-up, of a valve-operating mech-
anism and means for auntomatically closing
sald valve during the operative movement of
said reversing mechanism, substantially as
described. ‘

6. The combination, with the valves 4, the
air-cylinder pistons, and ‘the reciprocating
bed, of the arms 6 7, carried by the bed, sub-
stantially as described.

7. The combination, with the bed and its
single driving-rack, of two pinions on a com-
mon axis and revolvedin opposite directions
and means forshifting said pinions laterally,
so that they shall alternately engage said
rack to drive the bed in opposite directions,
substantially as deseribed.

8. The combination of the bed, its single
driving-rack, two pinions 10 11,intermediates
43 44 45, and means for alternately shifting
said pinions into the path of travel of the
82id rack, substantially as deseribed.
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9. The combination, with the type-bed, its
single driving-rack, two pinions on a common
axis and revolved 'in opposite directions,
means for shifting said pinions laterally, so

5 that they shall alternately engage said rack
to drive the bed during the major part of its
run in opposite directions, of a reversing

mechanism moving in harmony with said-

pinions and operating to retard and stop the
1o bed in one direction and start and accelerate

it in a eontrary direction at each end of its
run, substantially as desecribed.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

LUTHER C. CROWELL.
Witnesses: ’
Traos. F. KEHOE,
J. J. KENNEDY.




