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UNITED STATES

PAateENT OFFICE,

- ADOLPH ERNST KNOCH AND HERRMANN VOGEL, OF LOS ANGELES,
CALIFORNIA, : ‘

CYLINDER PRINTING-PRESS.

SPECIFICATION forming part of Letters Patent No, 676,437, dated June 18, 1901.
Application filed November 22, 1900, Serial No. 37,373, (No model.)

To all whom it may coneceri:
" Beitknown that we, ADOLPH ERNST KNOCH
and HERRMANN VOGEL, ¢itizens of the United
States, residing at Los Angeles, in the county
of Los Angeles and State of California, have
invented a new and useful Cylinder Printing-
Press, of which the following isaspecification.
This invention relates to printing-presses,
and more particularly to cylinder-presses, and
it has specific reference to the bed- motion
thereof, one object of the invention being to
provide a construction wherein the reciproca-

tory bed will have a slow and even forward.

movement during the making of the impres-
sion, will be brought gradually to a stopat the

end of the impression, and will be returned

with a movement that is first accelerated and
then diminished, the movement being the
same as that of a pendulum and being here-
inatter referred to as a *‘ pendulous” motion.

A further object of the invention is to pro-
vide a counterbalance which will oppose the
movements of the bed at the ends of the
movements, so asto form acushion,and which
in the return of the bed will have first an ac-
celerating and then a retarding tendency, so
that the bed during its return movement will
have a pendulous motion and all racking or
shaking loose of the press will be prevented.

Additional objects and advantages of the
invention will be evident from the following
description.

In the drawings forming a portion of this
specifieation, and in which like numerals of
reference indicate similar parts in the several
views, Figure 1 is a side elevation showing
the bed of a press with mechanism for mov-
ing and counterbalancing it, all constructed
and arranged in accordance with the present
invention, the position of the cylinder of the
press being indicated. Fig.2isa section on
line 2 2 of Fig. 1. TFig. 3isa plan view show-
ing the feeding-chain and the mechanism for
operating it, a portion of the bed being shown
as partly broken away to illustrate the en-
gagement of the feeding-chain with the bed.
Fig. 4 is an elevation showing the face of the
double crown-gearand the gear engaged there-
with. Fig. 5isadetail view showing the side
of the bed with the frame thereof with which
the connterbalancing-leveris engaged,said le-

ver beingindicated in dotted lines. Fig.0 isa

view similar to Fig. 5 and showing the posi-
tion of the lever with regard to-the bed when
the latter is in its forward position, the feed-
ing-chain being indicated in dotted lines.
Fig. 7 shows the bed in its intermediate po-
sition on the return movement and the rela-

‘tive positions of the lever and feed-chain,

which latter are represented in dotted lines.
Fig. 8 is a view similarto Fig. 1 and showing
a different mechanism for establishing the
pendulous motion. Fig. 9 is a vertical sec-
fion taken transversely through the bed and
showing the gearing in elevation, the slotted
hanger being partly broken away.

Referring now tothe drawings,10 represents '

the cylinder of a printing-press, adjacent to
which is slidably mounted a bed 11, adapted
to receive the paper upon which the impres-
sion is to be made, the bed being movable in
a direction at right angles to the axis of the
cylinder and beneath it. It has been found
that the best impressions have been secured
with a slow movement of the bed, while it is
of conrse advisable that the bed be returned
with a quick movement, and to secure these
results there is provided mechanism, as fol-
lows: .

Depending from the bed 11 is a hanger 12,
having a vertical slot 13, and in this slot is
slidably engaged a roller 14, carried rotatably
by one of the links of a chain 15, which is
mounted upon sprockets 16 and 17, these
sprockets having the outermost points of their
peripheries spaced apart & distance equal to
the travel of the bed, while their diameters
aresuch thatthe spool of pulley 14 in its move-
ment with the chain will not pass to the pe-
riphery of the forward sprocket uniil the im-
pression is completed, while the pulley will
pass from the rear or drive sprocket 17 before
the impression begins. The chain is moved
in a direction to cause the upper portion there-
of to travel toward the sprocket 16, the en-
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gagement of the roller 14 with the slot 13

causing the bed to move with the chain and
with the same speed until the roller reaches
the wheel 16, when in passing around the
wheel the advance of the roller is gradually
diminished in speed until it comes to a fall
stop, after which an accelerated return move-
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ment begins and continues until the roller
leaves sprocket 16, when the speed of the

roller,and therewith the bed,is maintained un-

til the roller reaches wheel 17, when the speed
diminishes until it stops, and then starts and
inereases until it leaves the wheel 17. Dur-
ing the passage of the roller around the
sprocket-wheels 16 and 17 it has a percentage
of lost motion in the slot 18, the bed being
thus given first an accelerated motion, then
a constant forward motion, then a gradually-
diminishing motion to a stop, after which it
isreturned, first, with accelerated mofion, as
hereinbefore stated, and, finally, diminishing
motion to a stop, this movement of the bed
being continued so long as the chain is oper-
ated. As above stated, however, it is desir-
able that the return movement of the bed be
much quicker than the forward movement,
while its motion will be first accelerated and
then diminishing, and to secure thisthe drive-
sproeket 17 during the return movement of
the roller 14 must be rotated at a correspond-
ingly-varying speed. To secure the two mo-
tions of the drive-sprocket, and therewith the
drive-chain or feeding-chain, the sprocket 17
is provided with a crown-gear 18, with which is
engaged a gear 19, mounted upon a shaft 20 in
standards 21, the relative proportions of the
engaged gears being such that for each rota-
tion of the gear 19 the roller 14 will make one
complete cireuit of its orbit, and hence dur-
ing one-half of a rotation of gear 19 the roller
14, and therewith the bed, will be moved for-
wardly, while during the remaining half of
the rotation of the gear 19 the roller 14 and
the bed will be returned. In order torotate
the gear 19 slowly with this fiest half of its
rotation and give it the pendulous motion
during the latter half of its rotation, one face
of the gear 19 is provided with two crown-
gears 22 and 21', which are mutilated gears,
gear 22 having a length of one hundred and
eighty degrees. The gear 21’ has a greater
radius than the gear 22, but its angular ex-
tent is less, the ends of gear 21’ springing
from the ends of gear 22 and’'in the same
plane therewith. Gear 22 is concentric with
gear 19. The gears 21' and 22 are adapt-
ed for intermittent engagement by a cylin-
drical gear 23, which is fixed upon a drive-
shaft 24, disposed with its axis parallel with
a radius of the gear 19 and in such close
proximity to the gears 21’ and 22 that it will
engage them. As the gear 23 is rotated it
will operatively engage, first, gear 21 until is

. reachesits end and will then pass to the gear
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22. During the engagement of the gear 23
with gear 22 the gear 19 will be given a slow
rotation, and when the gear 23 engages gear
21’ gear 19 will be given a gradually-increas-
ing speed and then a gradually - decredsing
speed. During the former engagement the
bed 11 travels forwardly to make the impres-
sion, and during the latter movement it re-
turns to its original position. The bed .is
thus given the proper slow forward and pen-
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dulous return movement, while the connec:
tions between the feeding-chain and the
table or bed insure a gradual slowing up of
the bed at each end of its movenent.

In order further to cushion the bed at the
limits of its movement and insure a proper
and steady movement of the bed, what may
be termed a ‘‘ counterbalance” is provided.
A frame 30 is secured to one side of the bed
or formed integral therewith, as preferred,
the lower side of this frame being are-shaped,
of which the bed forms the chord, and in the
outer face of theframe and conforming to the
curvature of the lower edge thereofis formed
a guide-groove 31, adjacent to the curved
edge of the frame. Parallel with the bed 11
is formed in the outer face of the frame 30 a
second groove 32, which communicates with
the groove 31 below the ends thereof. At
the ends of the groove or slot 31 are pivoted
two gates 33 and 34, which are disposed in
recesses in the face of the frame 30 and flush
therewith, the gate 33 being yieldably held
by a spring to normally close the forward end
of the slot or groove 31 by bridging it just
below the point of communieation of the two
grooves 31 and 32. The gate 34 lies nor-
mally and yieldably across the end of the slot
or groove 32, as shown in Fig. 1 of the draw-
ings, which illustrates the bedinits retracted
position.

Pivoted to a standard 35 is a lever 36, which
extends rearwardly beyond the bed 11 and
adjacent to the frame 30, and this lever has
alaterally-projectinglug 37, engaged with the
grooved frame, said lug being adapted to
travel from one groove to the other in the fol-
lowing manner: When the bed is retracted,
as shown in Fig. 1 of the drawings, the lug
37 lies at the upper end of the groove 31 at
the front of the bed. When the bed moves
forwardly, the lever drops and the lug moves
downwardly of the groove 31 by reason of the
weight 38 at the free end of the lever until it
strikes the gate 33, when it is deflected into
the groove 32 and continues in this groove 32
during the making of the impression, and
when the bed is near the end of its forward
movementthe lug 37 leaves the groove 32 and
passing over the gate 34 strikes the curved
wall of the upper rear end of the groove 31
and is forced upwardly against the tendency
of the weight 38, which acts to cushion the
movement of the bed. The bed comes to a
stop before the lug 87 has reached the upper
end of groove 31. When the lug 37 passes
from groove 82, it depresses the gate 34, which
returns to its former pesition when the lug
leaves it in passing to the upper end of groove
31, and when the bed 11 returns the gate 34
is in position to close the end of groove 32 and
direct the lug down the groove 81. The
weight 38 causes the lever 36 to move down-
wardly, pressing the lug against the bottom of
groove 31 and tending to foree the bed along,
the movement of the lever gradually dimin-
ishing in‘speed until the lug 37 has reached
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thelower pointof the groove 31, when the up-
ward movement of thelug, and therewith the
lever, begins. This upward movement of the
lever gradually increases in speed, and conse-
quently its resistance to the movement of the
bed constantly increases, so that thereisacon-
stantly - increasing tendency to retard the
movement of the bed, which corresponds to
the gradunal retardation in speed of the bed,
it being understood that the time of greatest
speed in the return movement of the bed is
when the lever is at its lowest point.

In Figs. 8 and 9 of the drawings there is
shown a seeond form of the invention, where-
in the sprocket 17 is given its proper move-
ment, first with a slow constant speed and
then with an accelerated and subsequent re-
tarding movement. In this embodiment of
the invention the shaft 50 of the sprocket 17
is provided with a pinion 51, through the me-
dinm of which it is rotated instead of through
the medium of a erown-gear oun its face. The
shaft 50 is rotated from the shaft 52 of the
cylinder 53 of the press. A pillar 54 is erected
at the side of the press and has bearings for
the shaft 50 for a stub-shaft 55 directly there-
above and for the shaft 52 of the eylinder 10,
these three shafts being one directly above
another, as shown.

Upon thestub-shaft 55 ismounted a gear 56,
which is engaged with thepinion 51, and fixed
to this gear 56 to rotate therewith are two mu-
tilated gears 57 and 58, of which the gear 57
is concentric with gear 56, while gear 58 is
eccentric thereto and has a much greater ra-
dius than gear 57. The peripheral length of
the gear 57 is such that with one rotation it
will move the gear or pinion 51 on shaft 50
sufficient to earry the spool 14 from the point
of initial engagewmentof its earrying-link with
the sprocket 17 to its point of leaving the
sprocket 16, this corresponding to the motion

of the spool from the terminating portion of:

the return movement of the bed to the end
of the first portion of the next return move-
ment. It must be remembered in this con-
nection that the movement of the bed at the
latter part of its return movement is con-
stantly diminished in speed until the spool
14 reaches the line of the common diameter
of the two sprockets, while the initial move-
ment during the return motion of the bed is
accelerated from the time the spool leaves
this common diameter on sprocket 16 until
it has traveled ninety degrees around said
sprocket. Thefunction of the mutilated gear
58 is to continue the accelerated motion con-
stantly until the bed has made half of its re-
turn movement and then to gradually de-
crease the motion until the carrying-link of
the spool 14 engages sprocket 17, when the
speed is further constantly decreased Lo zero.
To accomplish this, the mutilated gear 58 is
provided. v

The gear 57 is rotated throngh the medium
of a gear 59, fixed upon the shaft of the cyl-
inder 10 and eoncentric therewith, and under

D
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the influance of this gear 59 gear 57, and
therewith gear 56, is rotated at a uniform
speed. When the gear 57 has passed from
engagement with its gear 59, gear 58is brou ght
into initial engagement with a gear 60, which
is earried by the cylinder-shaft 50, but ec-
centric thereto, the eccentricity of this gear
60 being such as to maintain engagement
thereof with the mutilated gear 55. The
point of greatest eccentricity of gear 60 of
course moves with a greater speed through a
circle coneentric with the shaft 50 than does
the point of least eccentricity, while the inter-
mediate points of gear 60 move with corre-
sponding speeds between the maximum and
minimum. Thus from the point of initial
engagement of gear 60 with gear 58 until it
has reached the intermediate point of its en-
gagement gear 60 exerts or transmits a con-
stantly-increasing speed to gear 58; and from
this intermediate point to the end of its en-
gagement the gear 60 moves gear 53 with a
constantly - decreasing speed. As gear 56
moves with gear 58, gear 56is given thissame
variable speed, and the same variable speed
is given to sprocket 17 and the chain carried
thereby. Thetime of engagement of gear 60
with gear 58 is the time at which on the re-
turn movement of the bed the spool 14 is
passing from the sprocket 16 to the sprocket
17. This variable speed is, however, in-
creased in the point of difference between its
maximum and its minimum speeds by reason
of the eccentricity of the mutilated gear 53,
as it will be understood that even with a uni-
form speed a gear engaged with gear 58 will
rotate the shaft thereof at a greater speed
when said uniformly-moving gear is at the
point of least eccentricity, and this increase

in speed is multiplied in the present instance, .

because of the engaging teeth of the gear 60
having different degrees of eccentricity and
having consequent difference in speeds.

The remaining portion of the mechanism
has the same operation as in the previous
strueture described, and it will be seen that
with both structures the bed moves with a
slightly-accelerated motion up to the point of
initial impression, then has a constant motion
during the impression, and terminates its im-
pression movement with a decreasing motion,
while its return movement is a gradually-in-
creasing speed until maximum is reached and
then a gradually-decreasing speed until zero
is reached, the values of the gears being rela-
tively such as to give a constant increase and
a constant deerease, so that the highly-im-
portant pendulous motion is secured.

‘What is claimed is—

1. A printing-press comprising a recipro-
catory bed having means for giving thereto
initial accelerated motion and terminal di-
minishing motion in both directions of move-
ment, the forward intermediate movementbe-
ing at a constant speed and the return move-
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2. A printing-press comprising a recipro-
catory bed having means for.giving thereto
initial accelerated motion and terminal di-
minishing motion in both directions and va-
riable means for opposing the terminal move-
ments of the bed and for assisting the initial
return movement of the bed.

3. A printing-press having a reciprocatory
bed having an arcnate groove whose chord is
in the direction of movement of the bed, a
second, straight groove communicating with
the arcuate groove short of the ends of the
latter, and a pivoted and weighted lever hav-
ing a stud engaged for movement through
said grooves as the bed is reciprocated.

4. A printing-press comprising -a recipro-
catory bed provided with an arcuate groove
whose chord is in the direction of movement
of the bed, a second, straight groove commu-
nicating with the arcuate groove short of the
ends of the latter, a pivoted lever having an
adjustable weight at its free end and a stud
upontheleverdisposed for movement through
the grooves as the bed is reciprocated.

5. A printing-press comprising a recipro-
catory bed provided with an arcuate groove
whose chord is disposed longitudinally of the
bed and a second groove which is straight
and communicates with the first groove short
of the ends of the latter, pivoted gates of
which one is disposed to lie normally across
the arcnate groove to form a continuation of
a wall of the straight groove and the other is
disposed to lie normally across the second
groove to form a continuation of a wall of
the first groove and close to the second groove,
and a pivoted lever having a stud disposed
to traverse the grooves in the direction of
opening of the gates.

6. A printing-press comprising a recipro-
catory bed adapted for initial accelerated
motion and terminal diminishing motion in
both directions of movement, said bed having
an arcuate groove and a second groove com-
municating therewith ‘below the ends of the
former, pivoted gates of which one is disposed
to lie normally across the first groove to form
a continnation of a wall of the second groove
and the other is disposed tolie normally across
the second groove to form a continuation of
a wall of the first groove, and a lever having
a stud disposed to traverse the grooves in the
direction of opening of the gates as the bed
is reciprocated, whereby the terminal move-
ments of the bed will be opposed and the ini-
tial return movement will be assisted. _

7. A printing-press comprising a recipro-
catory bed having a slotted hanger, a chain
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having a stud engaging the slot, a sprocket
engaged with the chain for operating it to
reciprocate the bed, a drive-shaft having a
drive-gear, and mutilated gears of different
radii operatively connected with the sprocket
and disposed for alternate engagement with
the drive-gear to move the chain at different
speeds.

8. A printing-press comprising a reecipro-
catory bed, a drive-gear, mutilated gears op-
eratively connected with the bed and having
different radii, said gears being disposed for
alternate engagement to operate the bed at
different speeds, and a variable means for
assisting the initial movement and opposing
the final movement of the bed.

9. A printing-press eomprising a recipro-
catory bed, eccentric mutilated gears opera-
tively connected with the bed to operate it
alternately, and a drive:gear for each of the
mutilated gears adapted for successive en-
gagement with their respective mutilated
gears. :

10. A printing-press comprising a recipro-
catory bed, eccentric mutilated gears opera-
tively connected with the bed to move it in
opposite directions, and a drive-gear for each
of the mutilated gears disposed for engage-
ment with their mutilated gears alternately.

11. A printing-press comprising a recipro-
catory bed, eccentric mutilated gears opera-
tively connected with the bed to move it in
opposite directions, a drive-shaft, and drive-
gears on the shaft disposed for engagement
with their respective mutilated gears alter-
nately.

12. A printing-press comprising a recipro-
catory bed, a shaftoperatively connected with
the bed, mutilated gears on the shaft, one of
the mutilated gears being eccentrie to the
shaft, a drive-shaft having drive-gears there-
on corresponding to the mutilated gears, the
gear for the eccentric mutilated gear being
eccentric to the drive-shaft, and means for
actuating the drive-shaft.

18. A printing-press comprising a recipro-
catory bed, eccentric multilated gears opera-

tively connected with the bed for moving it,

and eccentric drive-gears disposed to engage
with their respective mutilated gears succes-
sively to move the bed at different speeds.
In testimony that we claim the foregoing
as ‘our own we have hereto affixed our signa-
tures in the presence of two witnesses.

ADOLPH ERNST KNOCH,
HERRMANN VOGEL.

Witnesses: »
GEORGE MACKEY CORNWALL,
W. C. PETCHNER.
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