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"UNITED STATES

PATENT OFFICE.

WILLIAM B. YATES, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE MIEHLE
PRINTING PRESS AND MANUFACTURING COMPANY, OF SAME PLACE.

BED-MOTION FOR PRINTING-PRESSES.

SPECIFICATION forming part of Letters Patent No, 620,630, dated March 7, 1899,
Application filed November 8,1892, Serial No. 451,300, (No model))

To all whom it may concern:

Be it known that I, WIiLLiAM B. YATES, of
Chieago, in the county of Cook and State of
1llinois, have invented certain new and use-
ful Improvements in Bed-Motions for Print-
ing-Presses; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion thereof, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification.

Thisinvention relates to mechanical move-
ments used to econvert rotary into reciproca-
tory motion; and more particularly to mech-
anism for giving reciprocatory motion to the
bed of a printing-press or for actuating other
similar reciprocating parts.

The object of the invention is to provide an
improved construction in reciprocating mech-
anisms of the character described; and it con-
sists in the matters hereinafter set forth, and
pointed out in the claims.

The mechanism shown as embodying my in-
vention is of that class which comprises de-
vices for giving motion to the bed or other re-
ciprocatory part through the principal extent
of its movement, together with reversing
mechanism acting to gradually bring the bed
or part to a state of rest at each end of its
throw and to start it backward with a gradu-
ally-aceelerated velocity until it has acquired
the same speed given to it by the mechanism
by which it is principally moved, the general
principle of the devices for effecting these lat-
ter results being similar to that disclosed in
the patents to Miehle, No. 317,663, dated May
12, 1885, and No. 322,309, dated July 14,1885.

Referring to the drawings, Figure 1 is a sec-
tional side elevation of a portion of a machine
embodying the improvement, and Fig. 2 is a
plan view of the same with the bed removed,
parts being in section. Figs. 3, 4, and 5 are
broken side elevations showing the working
parts in different positions.

In detail, A i$ the main frame, upon which
a bed B, an impression-cylinder C, (in the case
of a printing-press,) and all other parts of the
machine are supported.

" The bed Breciprocates in suitable ways on
themain frame and is principally actuated by
gearing constructed as follows: On the lower

side of the bed and extending longitudinally
thereof is secured a toothed rack b. Mov-
ably supported beneath the rack, with their
peripheries in proximity to it, are two oppo-
sitely-rotating spur-gears Dand D', said gears
having a bodily movement toward and from
the rack in such manner that they will be
thrown alternately into engagement with the
rack and will both be held free from it at
proper intervals for a purpose hereinafter
get forth. To provide for such bodily move-
ment of the gears, swing-bars E E' are piv-
oted to the main frame in such manner that
their free and adjacent ends may swing to-
ward and from the rack-bar, and in said free
and adjacent ends of the bars the shafts dd'
of the gears are journaled. An oscillating le-
ver F, pivoted at or near its center to the
main frame at a point between the adjacent
ends of the bars, hasat its ends gear-segments
ff', which engage similar gear-segments e ¢’
on the said adjacent ends of the pivoted bars,
and as a result of this connection any move-
ment of thelever causes asimultaneous move-
ment of the adjacent ends of the pivoted bars
and of the gears carried thereon, the direc-
tion of the movement of one bar and gear
being the reverse of that of the other bar
and gear, the one moving up while the other
is moving down, and vice versa. To actuate
the oscillating lever, a cam G is provided
which is connected therewith in any suitable
manner, as by a rod g, pivoted to the lever
and engaging the cam through the wrist-pin
g', the rod being further guided by the en-
gagement of its forked end g*® with the cam-
shaft G’. The eam G is rotated from the
driving -shaft by any suitable gearing, the
gpecific form of which is unimportant and
which has accordingly not been shown. For
rotating the driving-gears, however, the fol-
lowing mechanism is-preferred, though other
means might be employed. In this case the
pivot of one of the bars E' is the driving-shaft
H of the machine, and on this driving-shaft
is keyed or otherwise secured to rotate there-
with the-driving-pinion %. In the other end
of this forked bar E' is journaled the shaft d/,
as before described, to which is affixed, in ad-
dition to the gear D, an intermediate gear
d?,with which the driving-pinion intermeshes,
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and the continuous rotation of the driving-
shaft H is thus transmitted to the gear D’
without being in any way affected by the vi-
bratory movement of the supporting-bar E’
about its pivot. The rotation of the gear D
is in the form shown effected by its inter-
meshing with the gear D’, being thus con-
tinuously driven thereby in a direction oppo-
site to the direction of the rotation of the said
gear D'. -

The operation of the main driving mechan-
ism thus far described will be to drive the bed
in the onedirection or the other, accordingly
as the gear D or the gear D’ is in mesh with
the rack, and as said gears are alternately so
engaged with the rack as the lever F is moved
by the action of the cam G a reciprocatory
movement of the bed will result. In connee-
tion with such main driving mechanism I em-
ploy an auxiliary reversing device, operating
at each end of the throw of the bed to grad-
nally bring the same to a state of rest and to
start it in its return movement with a speed
whieh is constantly accelerated until it equals
the velocity given to the bed by the main
driving mechanism. To permit the use of
such reversing mechanism in connection with
a single rack and oppositely-rotating gears,
the devices for throwing the gears into en-

gagement with the rack are so constructed
that said gears are held free from the rack.

for a certain period at the time the reversing
mechanism is operating. This result in the

present instance is accomplished by the pe-
culiar formation of the cam G, the operating-:

surface of which comprises portions p and p’
of greater and less radii, respectively con-
nected by portions p® p? of intermediate radii.
‘When the wrist-pin ¢’ enters the portion p of
larger radius, one end (the righf-hand in the

drawings, Fig. 1) of the oscillating lever ' and’

with it the pivotal bar E' and the gear D', sup-
ported thereon, are raised until the latter en-
gages the toothed rack b, the other end of lever
F, with the pivoted bar E and gear D, being at
the same time correspondingly depressed. At
the proper moment,which occurs nearthe end
of the throw, the wrist-pin g enters one of the
intermediate portions p?and oscillates the le-
ver F enough to withdraw gear D’ from its en-

gagement with the rack, but not sufficiently

to raise the gear D into engagement. Both
gears being thus held free from the rack, the
reversing mechanism operates without inter-

ference to the completion of its action, when

the wrist-pin ¢’ enters the portion p' of less

radius and raises the gear D into mesh with-
the rack b to continue the reverse movement.

As the reciprocating part reaches the other
limit of its movement the wrist-pin ¢' enters
the second intermediate portion p?and holds
both gears free from the rack during the op-

- ‘eration of the reversing mechanism at this

65

end of its throw.

connection, the one shown being an adapta-

It is obvious that various
forms of reversing-gear may be used in this’

tion of the mechanism disclosed in the patents
to Miehle, No. 317,663, dated May 12,1885, and
No. 322,309, dated July 14, 1885, hereinbefore
referred to, the essential featuresof which are
slotted parts of or upon the reciprocating bed
which engage a wrist-pin on the driving-gear.
The construetion shown differs from this in
having a wrist-pin on each of two driving-
gears with which the slotted parts of or upon
the adjacent ends of the reciprocating bed en-
gage. Thespecificshape of the slotsand the
construction of the parts forming the same
form no part of thisinvention and any of the
types of this feature shown in the Miehle pat-
ents before referred to may be used, one of
such types being accordingly here shown for
the purpose of illustration. Considering
these featuresin detail and referring again to
the drawings, the bed B has at or near each

"end a depending bracket b? D% to the inner

extending ends of which are pivoted at »
the swinging shoes b* b5, which, Wlth their re-
spective blaekets form slots s s’ to engage
the wrist-pins w «w' of the gears D D'. "The
shoes are moved into and out of the path of
the wrist-pins in any preferred manner, as by
the engagement of theu depending lugs r
with the cam-slots » ' on the main flame,
said shoes being held from movement when
the lugs are not in the cam-slots by the frie-
tion of the parts orin any other suitable man-
ner. The wrist-pins w w' are fizxed to the
gears at a distance from the center thereof
equal to the radius of their piteh-circles, thus
having a velocity identical therewith in order
that the transfer of the driving function from
the gears to the pins, and vice versa, may be
accomphshed with perfect smoothness and
without jar, as will hereinafter be explained.

The machine as a whole operates as follows:
The direction of movement of the parts be-
ing as indicated by the arrows, the gear D’
drives the bed to the left until the end of the
rack, which is exactly at the center of the
slot §', is directly above the center of the gear.
At this moment the wrist-pin ', then at its

highest point and dir ectly beueath the end of
the rack, is inclosed in the slot s’ by the clos-
ing in of the shoe b%. As the gear runs off
the rack the wrist-pin now inclosed in the
slot continues to move the bed to theleft with

a gradually-decreasing velocity and finally

brings it to a state of rest. Meantime the
W11s13 -pin J , entering one of the intermediate
portions p?of the cam G, has shifted the gear,

so that both of them are disengaged from the
rack, and the gears are held by the cam in
such disengaged position, as the wrist-pin by
its continual revolution starts the bed on its
return stroke with a gradually-accelerated
velocity until its speed equals the peripheral
speed of the main reciprocating gears D D'

At the moment this oceurs the wrist- pm g
enters the portion p’ of the cam and raises
the gear D into engagement with the rack to
continue the return movement, while at the
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gsame time the wrist-pin ' is released from
the slot s’ by the swinging back of the shoe
bPas its lug [ passes out of the cam-groove »’.

The utility of holding both gears free from
the rack during the action of the reversing
mechanism will be made apparent by consid-
eration of the fact that if shifting of the gears
were accomplished by a single movement and
took place before the speed of the bed on its
return reached its maximum there would be
an interference between the rack and the
gear D, while if such shifting were delayed
until the proper moment for the gear D to be
thrown into engagement the gear D' would
before this point was reached come violently
into contact with the end of the rack, then
moving in a direction opposite to that of the
periphery of the gear. By the double shift-
ing movement hereinbefore set forth both of
these difficulties are avoided. The reversal
of the movement at the other end of the throw
is accomplished in like manner by the en-
gagement of the wrist-pin v with the slot s,
the several parts coaeting in the same man-
ner, as hereinbefore deseribed.

The device for giving the principal move-
ment to the bed in itself contains features of
novelty which may be employed separately
from the other features of the invention illus-
trated.

I claim as my invention—

1. In a machine of the class described, the
combination with a main frame, of a recipro-

cating part,arack secured thereto ,oppositely-
rotating gears journaled on movable sup-
ports, means for rotating said gears, an oscil-
lating lever pivoted. to the main frame with
the ends engaging the supports and means
for giving oscillatory movement to the lever.

2. In a machine of the class described, the
combination with a main frame, of a recipro-
cating part, aracksecured thereto ,oppositely-
10tat1ng gears journaled on movable sup-
ports, means for rotating said gears, an oscil-
lating lever pivoted to the main frame with
its ends en gaging the gear-supports and a cam
for oscﬂlamnfr the lever.

3. In a machine of the class desenbed the
combination with a main frame, of a recipro-

cating part, a rack secured thereto, oppo-
sitely-rotating gears journaled on movable
suppoxts Wust -pins on said gears, parts upon
the reciprocating part havmfr slots to engage
the wrist-pins, an oscﬂlatan' lever pwoted to
the main frame with its ends engaging the
movable gear-supports, and means for giving
oselllatory movement to the lever.

4. In a machine of the class described, the
combination with a main frame, of a rempro-

cating part, a rack secured thereto, bars piv-
oted to the main frame, opposmely rotating
gears Journaled in the adjacent ends of the
bars wrist-pins on the gears, parts upon the
1ee1procamnd part having slots to engage the
wrist-pins, an oscillating lever plvoted to the
main frame with its ends engaging the adja-

cent ends of the pivoted bzus, a cam for giv--

ing oscillatory movement to the lever and
means for rotating the gears and cam.

5. Inaprinting-press, the combination with
a main frame, of a reciprocating bed, a rack
secured thereto, bars pivoted to the main
frame, shafts journaled in the adjacent ends
of the bars, intermeshing gears fixed to the
shafts, a second gear fixed toone of the shafts,
a driving - pinion journaled concentrically
with the pivot of the barcarrying the second
gear and intermeshing with said gear, gear-
segments on the adjacent ends of the pivoted
bars, an oscillating lever pivoted to the main
frame and having at its ends gear-segments
engaging the segments on the adjacentends of
the pivoted bars, a cam for giving oscillatory
movement to the levers, wrist-pins on the in-
termeshing gears carried by the pivoted bars,
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parts upon the bed having slots to engage the

wrist-pins, and means for rotating the driv-
ing-pinions and cam.

6. In a machine of the class described, the
combination with a main frame, of a 1e01pro-
cating part, a rack secured thereto, bars piv-
oted to the main frame, oppos1te1y—1otat1ntr
gears journaled on the adjacent ends of the
bars, an oscillating lever pivoted to the main
frame with its ends engaging the ad,]acent
ends of the pivoted bars means for giving
oscillatory movement to the levers, and means
for rotating the gears.

7. Ina maehme of the class descrlbed, the
combination with a main frame, of a recipro-
cating bed, a rack secured thereto, bars piv-
oted to the main frame, oppos1telv-1otat1nw
gears journaled on the adJacent ends of the
bars, gear-segments on the adjacent ends of
the bars, an oscillating lever pivoted to the
main frame and having at its ends gear-seg-
ments engaging the segments on the adja-
cent ends of the plvoted bats, means for giv-
ing oscillating movement to the lever and
means for 1otat1n<r the gears.

8. Ina pmntlnfr-pl ess the combination with
a main frame, of a reciprocating bed, a rack
secured thereto, bars pivoted to the main
frame, shafts journaled in the adjacentends
of the bars, intermeshing gears fixed to the
shafts, a second gear fixed to one of the shafts,
a drlvmg pinion journaled coneenbucally
with the pivot of the bar carrying the second
gear and intermeshing with said gear, gear-
sedments on the adJacent ends of the plvoted
bars an oscillating lever pivoted to the main
frame and having at its ends. gear-segments
engaging the segments on the ends of the piv-
oted bars, means for giving oscillatory move-
ment to the lever and means forrotating the
driving-pinion.

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

WILLIAM B. YATES.
Witnesses:
C. CLARENCE POOLE,
GEORGE W. Higgcing, Jr.
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