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UNITED STATES

PareNT OFFICE.

ROBERT MIEHLE, OF CHICAGO, ILLINOIS.

‘MECHANICAL MOVEM ENT.

SPECIFICATION forming part of Letters Patent No, 520,828, dated June 5, 1894.
Application filed July 14,1893, Serial No, 480,608, (No model))

To. all whom it may concern:

Be itknown that I, ROBERT MIEHLE, of Chi-
cago, in the county of Cook and State of Illi-
nois, haveinvented certain new and useful Im-
provements in Mechanical Movements; and I
do hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accompanying drawings, and

to the letters of reference marked thereon,

which form a part of this specification.

This invention relates to improvements in
mechanical movements ‘for transforming ro-
tary into reciprocatory motion, and more par-

ticularly to mechanism for reciprocating the’

beds of printing presses or similam reeiproca,t-
ing parts.

The object of the mventlon is to provide an
improved eonstruction in mechanical move-
ments of the character referred to and to this
end it consists in the matters hereinafter set
forth and particularly pointed out in the ap-
pended claims.

A device embodyuw my mvenmon embraces.

means for giving motion to the reciprocating
part throughout the greater portion of its
movement, together with auxiliary means act-
ing at each end of the throw of said recipro-
cating part to gradually bring it to a state of
rest and to start it on its return movement
with a velocity which is gradually accelerated
until it equals that due to the main driving

‘mechanism to which. the driving funetion is

thereupon: transferred; as will be clearly un-
derstood from the following description of a
machine which practically embodies my in-
vention in one form, reference being had to
the acwmpa,nymw drawings, in whlch—
Figure 1 is a sectional side elevation of a
prmtm pressembodying my invention,taken
on line 1—1 of Fig. 2.. Fig. 2 isan end ele-
vation of the same. Fig. 3 is a similar view,
but with parts in section. Fig.4 is a plan
section of a portion of the machine, taken on
line 4—4 of Fig.1. TFigs.5,6,7,8 and 9 are
sectional side elevations similar to Fig. 1, but
showing the operative parts in different posi-
tions. Fig. 10 is a’ diagrammatic view illus-
trativé of the variable action inherent in a
crank and connecting rod movement.
A:designates the supporting frameweork of
the press and B the bed of the same, said bed

/

being adapted to reciprocate in any suitable
way a provided on said framework, :
Rigidly secured to the bed B, and in this
instance depending from-the under side of
the same, are two parallel rack bars B’ B? of
equal length, which are arranged with their
toothed sides facing each other. Extending
transversely of the frame A and journaled in
guitable bearings therein is a main driving
shaft D upon whiely, at a point adjacent to
the racks B’ B? a vibrating lever E is pivot-
ally mounted. A gear wheel C is journaled
upon the lever K in such position as to stand
between and in the plane of the racks B’ B2,

said gear wheel serving to engage and drive

the racks B’ B? alternately as the vibrating
arm E is raised and lowered.. Rotary motion
isimparted to said gear wheel C by an inter-
meshing driving pinion D’ provided on the
inner end-of the main driving shaft D, and
since said shaft is the pivotal center of the
arm E it is obvious that the vibrating move-
ment of said arm will not interfere with the
driving of the formerby thelatter. Suitable
v1b14tory motion of the lever E, operating to
throw the wheel C into ‘mesh with the racks
B’ B? alternately and at the desired inter-
vals, is provided by means of a cam wheel
F which is rotatively mounted in the frame
A at.a point adjacent to the downward pro-
jecting end of the lever E. Said cam F has

‘a cam groove f in its lateral face adjacent to

the lever E and the latter is provided with a
laterallv projecting stud e car rying a frietion
roller ¢/ which engages said . cam slot /i As
herein shown the latter comprises two con-
centrie portions £/ and f? of larger or smaller
radius rvespectively, the adjacent ends of
which are joined by eccentric portions fiand
Ff* When the friction roller ¢’ is in engage-
ment with the larger conecentric pmtlon f’

“the lever E is Lalsed bringing the wheel C

into position to mesh with the upper rack B’,
‘When said friction roller is engaging the
smaller concentric portion f* the lever E' is
lowered, bringing the wheel C into position
to engage the lower rack B Said cam I is
herein shown fixed to a transverse shaft F’
which is journaled insuitable bearingsin the
frame A and is driven from the main driving
shaft D by means of gears D?>and F? prov1ded
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on the outer ends of the shafts D and B’ re-
spectively, and operatively connected by an
intermediate intermeshing gear wheel F

In the operation of the mechanism thus far
deseribed the reciprocating part or bed B is,
by the engagement of the wheel C with one
of the racks B’ B? driven in the one direc-
tion or the other until the end of the engaged
rack arrives at a point directly above or be-
low the axis of said wheel C. When such
point is reached said wheel C is by the action
of the cam slot f on the roller ¢ withdrawn
from engagement with said rack and during
its next half revolution is swung into posi-
tion to engage the other rack and drive said
bed in the reverse direction. Such mechan-
ism constitutes the means hereinbefore re-
ferred to for driving the reciprocating part
or bed throughout the greater portion of its
movement. For controlling the motion of
and reversing said part at each end of its
throw and during the half revolution of the
wheel C ocecurring, as above stated, while
said gear wheel is being shifted from its en-
gagement with one of the racks B’ B? into

‘engagement with the other, devices are pro-

vided as follows: ‘

- designates an elongated frame or bar
mounted on the frame A to reciprocate lon-
gitudinally thereof and adapted tobe engaged
or interlocked with the bed B to control the
movement of the same at each end of its
throw, during the half revolution of the wheel
C occurring while said wheel is being oscil-
lated between the racks B’ B?as hereinbefore
deseribed. Reciprocatory motion isimparted
to said bar G by a connecting rod C? which is
journaled at one end upon the crank pin ¢’
and at the other end pivotally engages a lat-
erally projecting wrist pin G’ located on the
bar G at a point on the opposite side of the
driving pinion D’ from said wheel C. This
location of the wrist pin G’ brings the point
of connection of the connecting rod with the
bar G at the same side of the gear wheel C as
that at which the driving pinion is located,
this eonstruction being employed for a pur-
pose hereinafter pointed out. ‘

To provide forthe engagingorinterlocking
of the bar G and bed B the latter is, in this

~ instance, mounted upon the frame Ain such
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manner as to have arising and falling as well
as a longitudinally reciprocating motion, by
meansof which engaging surfaces g ¢’ on'said
bar are alternately lifted into engagement
with a corresponding engaging part b on the
bed B. To this end said baris herein shown
as provided at its ends with oppositely ar-
ranged cam slots G* G® which are engaged by
friction wheels a’ ¢ respectively journaled on
suitable studs projecting laterally from up-
rights A’ A® of the frame A. Said cam slots
are exactly similar in shape, each consisting
of two portions g* and ¢° lying parallel to the
axis of the'bar, with the former portion nearer

" its upper edge, and connected by a short in-

termediate inclined portion g% and said slots

520,828

| are so located that the wheelsa’ a?engage the

inclined portionsof the same at substantially
the middle point of the travel of the bar G.
By the engagement of each friction wheel ¢’
o? with its cam slot G*or G®the adjacent end
of thebar G is, therefore, maintained in raised
position throughout one balf of each revolu-
tion of the wheel C, and, owing to the oppo-
site arrangement of said slots G* G the rais-
ing of one end of the bar will in this instance
oceur simultaneously with the lowering of its
olther end, and vice versa. Obviously the
limits of each of such half revolutions of the
wheel C will be the uppermost and lowermost
positions of the crank pin C’; each end of the
bar G being herein shown as raised during

7o

75

8o

the passage of said crank pin C’ through that -

half of its orbit adjacent to such end.

The engaging surfaces ¢ ¢’ hereinbefore
referred to are located upon the bar G at a
distance apart equal to the length of tle
racks B’ B? and the length of said racks is
made an equal multiple of the pitch circum-
ference of the driving wheel C, said length
being, in this instance, exactly equal to said
circumference. The engaging surface b of
the bed B is located on said bed soas to stand
opposite the engagingsurface ¢ when the end
of the racks remote from said surface b ar-
rives in the same vertical plane with the axis
of the wheel C. Obviously, therefore, when
the bed is reciprocated to bring the other end
of said racks in the same vertical plane with
the axis of said wheel the surface D will stand
opposite the other engaging surfaceg’ and in
position to interlock therewith. The wrist
pin C’ is located in the wheel C at a distance
from the axis of the same equal to the piteh
radius thereof, and is arranged to stand in
the same vertical plane with said axis simul-
taneously with thearrival of the ends of the
racks in said plane, and to further stand ad-
jacent.to that one of the racks B’ B* with
which said gear is then intermeshing.

The construction of the machine being as
described and the dirvections of rotation of
the gears being as indicated by thearrows on
the several figures of thedrawings, the opera-
tion is as follows; starting with the parts in
the position shown in Fig. 9: The friction
roller ¢’ has; as therein shown, just entered
the larger concentric portion f” of the ecam
groove f and lifted the wheel C into mesh
with the rack B’. The next revolution of
said wheel C moves the bed I3 to the left a
distance equal to the length of said rack B’,
bringing the right hand end of the same di-
reetly over the axis of said wheel, as shown
in Fig. 1. Just-as the parts arrive in this po-
sition the inclined portion g* of the cam slot
G2 passes over the friction wheel ¢’;causing
the engaging surface g of the bar G to inter-
lock with the surface b of the bed B. Obvi-
ously the said bar G is at this moment mov-
ing in the samedirection and at the same ve-
locity as the bed B so that no jar or shock
occurs by the interlocking of the bar and bed.
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During the next half revolutlon of the wheel
C the bed B moves in unison with the bar G
by reason of its connection therewith. The
velocity of said parts is gradually reduced
until, as the crank pin ¢’ passes its dead cen-
ter, they become stationary, standing in the
position in Fig. 5, They are then started in
the reverse direction with a velocity which is
gradually acecelerated until, at the end of
said half revolution of said wheel C,it equals

- the pitch peripheral velocity of said wheel,

15

2c

the bed and bar arriving at this moment ex-
actly in the position occupied in the begin-
ning of said half revolutlon, . e. with the
ends of the racks B’ B?in the same vertical
plane with the axis of the wheel C.

-At the beginning of the half revolution
above. referred to the friction roller ¢’ has
reached the end of the larger concentric por-
tion of the groove f, and during said half
revolution said roller passes through the ec-

_ eentrie portion f* and enters the smaller con-
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- movement of the bed.

35

centric portion f? of said slot, drawing the
wheel C down into position to mtermesh with
the rack B% Such intermeshing obviously
occurs simultaneously with the arrival of the
end of the racks in the same vertical piane
with the axis of the wheel C at the end of
said half revolution, said wheel acting imme-
diately thereupon to continte the reverse
As said wheel thus
resumes its operative connection with the bed,
the bar G is disengaged from said bed by the
passage of the inclined portion g*of the cam
slot G*of the bar back over the friction wheel,

whereby the surface is withdrawn from its
engagement with the surfaceb. The sueceed-

, ing revolutiou of the wheel C drives the bed

40

45

50

to theright the full length of the racks B’ B,
bringing the left end of said racl;s in the
same. vertical ‘plane with the axis of said
wheel, as shown in Fig. 7. .Asthe bed reaches
this posmon the mclmed portion g* of the
slot G® passes over the friction wheel ¢? and
lifts the surface g’ of the bar G into engage-
ment with the surface b of the bed B, sald
surface b having arrived at this instant di-
rectly opposite said surface g’. The move-
ment of the bed B is then continued under
the control of the bar G during the next half

“revolution of the wheel C, said bed and bar
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.as shown in Fig. 1.

being gradually| brought to a standstill in the
position shown in I‘w 9 and then started in
the reverse direction w1th a madually accel-
erated velocity, reaching its maximum at the
moment-the ends of the s racks arrive againin
the same plane with the axis of the Wheel C,
During sucéh half revo-
lution the friction wheel f will have passed
through the eccentric portion f*of the cam
Uroovef raising the wheel C'into-position to
mesh with the rack B’ so that at.the end of

" said half revolution said wheel resumes ifsop-

65

erative connection with said rack to drive the
bed to the left once more At the same time
the inclined portion g* of the slot G* passes
back over the f11et10n roller o?, bringing the

portion ¢® of said slot into engagement with
said friction roller and lowering the adjacent
end of the bar G sufficiently to disengage the
surface ¢’ from the surface b.. The engaging
surfaces ¢ ¢’ and b of the bar and bed, re-
spectively, are herein shown provided with a

"plurality of interlocking teeth made of suffi-

cient length to insure a firm connection be-
tween the parts when the bar is raised to en-

gage the bed, but not too long fo be com-

pletely cleared when thebar is lowered again
to disengage the bed at the end of the re-
versing movement.

The object of employing a connecting rod
as the means of operatively connecting the
crank-pin O’ of the gear wheel C with the
reciprocating bar, and of locating the wrist
pin G’ of the bar G on the opposn:e side of
the driving pinion D’ from the gear C, as
herembefore set forth, may be explamed as
follows: A gear wheel mounted to .oscillate.
between parallel racks and alternately en-
gaging said racks to drive them in opposite

directionsis an exceedingly effective and con-~

venient formn of main driving mechanism.
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The oscillation of such gear wheel about the

shaft of its driving pinion operates, however,

tointerfere with the uniformity of the rotary

velocity of said wheel, it being obvious that
when said wheel is oscillated about the shaft
of itsdriving pinion in the direction in which
said pinion normally turns, the rotary ve-
locity of the wheel will be momentarily
checked during such.oscillatory movement;
and that,on the other hand, when said wheel
is oscillated in a direction opposite to the di-
rection of rotation of the driving pinion the
rotary velocity of said wheel will be acceler-
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ated.. Inasmuch, therefore, as the oscillatory ™~

movement in one direction oceurs at that

“time at which the crank-pin of the wheel is

operating, through the medium of the reecip-
rocating bar, to reverse the motion of the bed
at one ond of its throw, and the oscillatory
movement in the other duectlon occurs dur-
ing the time at which said erank-pin is oper-
ating to reverse the movement of the bed at

.the other end of its throw, it is obvious that

the reversal at one end will be more sudden
than the reversal at the other end, and that
consequently the movement of the bed will
be to this extent uneven, unless means are
employed to counteract the variable rotary
speed of the wheel due to its oscillatory move-

‘ment,

Such correcting means is found in that
form of eounectlon described, as will be un-
derstood from & consideration oE the diagram
in Fig. 10 illustrating in detail the. thlO[l of
the connectmfr rod and crank as a means of
transforming rotary into reciprocatory mo-
tion. - In sald diagram N N’ N? N3 designate
a crank-pin at the four quarters of its stroke,
and M a connecting rod. m designates the
mean poing of the. rec1plocatm0 end of the
connecting rod, and m’ m? its extreme points.
The dlstanee m’ m is obviously equal to the
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radius of the crank-arm plus the increased
effective length of the connecting rod due to
its assuming a horizontal instead of an ob-
ligue position. The distance m m? on the
other hand, isequal to the radius of the crank-
arm minus said increased effective length of
the connecting rod. - Obviously, therefore, if
the crank-pin revolves at uniform speed the
reciprocating end of the connecting rod will
occupy the same time in traveling through
the lateral distance m m' that it does in pass-
ing through the distance m m? and couse-
quently, the speed of the reversing motion in
one direction will be greater than in the other.
If, however, the rotary velocity of the crank-
pin be decreased during that half of its revo-
lution adjacent to the reciprocating end of
the rod and increased during that half of its
revolution remote from said reciprocating
end, the velocity of reversal at each end of
the stroke will be more nearly uniform.

In the case in hand we have seen that the
rotary velocity of the wheel C is decreased dur-
ing that half of its revolution adjacent to the
crank-pin G’ and is increased during the
otker half of its revolution, owing to the os-
cillatory movement of the said wheel about
itsdriving pinion. The variationsin velocity

of the two mechanisms, therefore, tend to cor- .

rect each other, with the result of an increased
smoothness in the running of the machine.
If, however, the wrist pin G’ were placed on
the same side of the driving shaft D as the
gear C, the variations in velocity of the two
mechanisms would co-operate to still further
increase the difference in the speeds of the
reversing actions. ‘

As a means for connecting the bar G with
the bed, interlocking projeetions on the bed
and bar may be engaged with and disengaged

. from each other by devices operating. other-
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wise than by a bodily movement of the bar
itself, but the construction described and
shown, wherein the bar is bodily moved for
the purpose stated, has advantages in point
of simplicity of construction and certainty of
operation, and is herein in itself claimed as
part of my invention.

I claim as my invention—

1. The combination with a reeiprocating
bed provided with parallel racks and a driv-
ing gear wheel mounted to oscillate between
said racks and engage the same alternately
to drive the reciprocating bed in opposite di-
rections, of means for controlling the move-
ment of said bed at each end of its throw,
comprising a reciprocatory bar adapted to
be periodically interlocked with the recipro-
cating bed,a crank pin on said driving gear,
and a connecting rod operatively connecting
said erank pin with said bar to reciprocate
the latter, substantially as described.

2. The combination with a reciprocating
bed provided with parallel racks, of a gear-
wheel, a driving pinion for actuating said
gear-wheel, means for controlling the move-
ment of the bed at each end of its throw com-

prising a reciprocatory bar adapted tobe pe-
riodieally interlocked with the reciprocatory
bed, a ecrank pin on said gear-wheel, and a
connecting rod connecting said crank pin
with said bar to reciprocate the latter, and
means foroscillating the gear wheelabout the
axis of rotation of the driving pinion so as to
engage said gear wheel alternately with the
racks, the movement of the gear wheel about
this axis in the direction of rotation of the

driving pinion occurring during the move--

ment of the connection between the connect-
ing red and the reeciprocatory bar from the
gear wheel, and the movement of the gear
wheel in the opposite direction occurring
during the movement of said connection in

the opposite direction, substantially as de-.

seribed. ‘

3. The combination, with a reciprocating
bed provided with parallel racks, of a gear
wheel mounted tooscillate between said racks
and engage the same alternately to drive the
reciprocating bed in opposite directions, a
driving pinion for actuating said gear, the
axis of rotation of which is coincident with
the axis of oscillation of the gear wheel, and
means for controlling the movement of said
bed at each end of its throw, comprising a re-
ciprocatory bar adapted to be periodically in-
terlocked with the reciprocating bed, a crank-
pin on said gear wheel, and a connecting rod
connecting said crank-pin with said bar to
reciprocate the latter, the said connecting rod
being connected with the bar at a point at the
side of the driving pinion opposite the gear
wheel, substantially as described.

4. The combination with a reciprocating
bed provided with two racks,of a gear wheel
mounted between said racks, an oscillating le:
ver supporting said gear wheel, a cam engag-
ing said lever to actuate the same, and means
for controlling the movement of said-bed at
each end of its throw, comprising a reciproca-
torybaradapted to be periodically interlocked
with the reciprocating bed, a crank-pin on
said gear wheel, and a connecting rod eon-
necting said crank-pin with said bar to recip-
rocate the latter, substantially as described.

5. The combination with a reciprocating
bed provided with racks, of a gear wheel en-
gaging the same and acting to drive the re-
ciprocating bed alternately in opposite direc-

tions, and means for controlling the move-

ment of said bed at each end of its throw,
comprising a reciprocatory bar extending lon-
gitudinally of the bed and having near the
opposite ends thereof projecting parts to en-
gage the bed, and a crank-pin operatively
connected with the said bar to reciprocate
the same, said reciprocating bed being pro-
vided with parts adapted to alternately inter-
lock with said projecting parts of the bar,
substantially as deseribed.

6. The eombination with a reciprocating
bed provided with racks, of a gear wheel en-
gaging the same and acting to drive the re-

ciprocating part alternately in opposite direc-
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tions, of means for controlling the movement
of said bed at each end of itsthrow, compris-
ing a reciprocatory bar extending longitudi-
nally of the bed and adapted to be periodi-
cally raised to interlock with said bed, and a
crank-pin operatively connected with said bar
to reciprocate the same, substantially as de-
scribed.

7. The combination with a main frame, of
a reciprocating bed provided with racks, a
gear wheel engaging the same and acting to
drivethereciprocatingbedalternatelyin oppo-
site directions, and means for controlling the
movement of said bed at each end of its throw
comprising areciprocatory bar provided at its
ends with cam slots, lateral projections on the
main frame engaging said cam slots, and a
crank-pin operatively connected with said bar
toreciprocate the same whereby the latter will
be moved periodically to interlock ‘with said
reciprocating bed, substantially as described.

8. The combination with a main frame, of
a reciprocating bed provided with racks, of
a gear wheel engaging the same and acting to
drive the reciprocating bed alternately in op-
posite directions, and means for controlling
the movement of said bed at each end of its,
throw comprising a reciprocatory bar pro-
vided at its ends with oppositely arranged
cam slots, lateral projections on the main
frame engaging said eam slots, and a crank-
pin operatively connected with said bar to’
reciprocate the same, whereby the opposite
ends of said bar will be alternately raised to
interlock with said reciprocating bed, sub-
stantially as described. .

9. The combination with a main frame, of
a reciprocating bed provided with a double
rack, a driving shaft mounted in said frame,
an oscillating lever pivotally mounted on said
driving shaft, means acting on.said lever to
oscillate the same, a gear wheel journaled
upon said lever and adapted to alternately
engage said racks, a driving pinion upon said
driving shaft intermeshing with the gear
wheel, and means for controlling the move-
ment of said reciprocating bed at each end
of its throw comprising a reciprocatory bar
provided at its ends with cam slots, lateral

projections on the main frame engaging said

5

cam slots, a erank-pin on said gear wheel lo-
cated at a distance from the axis of the same
-equal to its pitch radius, and a connecting
rod betweensaid erank-pin and bar, substan-
tially as described.

10. The combination with a main frame, of
a reciproeating bed provided with racks, a
gear wheel engaging the same and acting to
drive the reciprocating bed alternately in op-
posite directions, and means for controlling
the movement of said bed at each end of its
throw, comprising a reciprocatory bar pro-
vided at its ends with eam slots, each formed
of two end portions lying parallel to the up-
per surface of the bar at different distan(;es
therefrom and counnected by an inclined mid-
dle portion, lateral projections on the main
frame engaging said cam slots, and a crank-
pin operatively connected with said bar to
reciprocate the same, substantially as de-
seribed.

11. The combination with a main frame, of
a reciprocating bed provided with a double
rack, a driving shaft mounted in said frame,
an oscillating lever pivotally mounted on said
driving shaft, a cam-wheel provided with a
slot having concentriec portions of unequal
radii connected by eccentric portions, a lat-
eral projection on said oscillating lever en-
gaging the slot of said cam, a gear wheel
Journaled upon said lever and adapted to al-
ternately engage said racks, a driving pinion
upon the driving shaft, intermeshing with
said gear wheel, means for rotating said cam-
wheel from said driving shaft, and means for
controlling the movement of the reciprocat-
ing bed at each end of its throw, comprising
-a reciprocatory baradapted to be periodically
interlocked with the reciproeating bed, and
a crank-pin on said driving gear, operatively
connected with the said bar to reciprocate the
same, substantially as described.

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

ROBERT MIEHLE.

Witnesses: o
C. CLARENCE POOLE,
G. W. HIGGINS, Jr.
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