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MESNE ASSIGNMENTS,
- OF NEW YORK, N. Y.,

GEORGE F. READ, OF BROOKLYN, NEW YORK. ASSIGNOR, BY DIRECT AND

o TO ROBERT HOE AND CHARLES . CARPENTER,
- Y., COPARTNERS DOING BUSINESS UNDER THE FIRM-

NAME OF K. HOE AND COMPANY. _ - -

| BED?MOT-IO'NH FOR CYLINDER PRINTING-MAGHINES. - o

-EPECIEIC&.'EION_farming part of -Letter$ _Pafent_N 0. 688,689, dated December 10, 1901. |

Applic_a;tiun. ﬁl_e_d December 7, 1895. Serial No, 071,328,

(No model.) |

To all whom it My concern.:

Be it known that I, GEORGEF. READ; a cibi-

zenof the United States,residing at Brooklyn,

county of Kin gs,and State of N ew York, have
Invented certain new and useful Improve-

‘ments in Bed-Motions fm"Oylinder'Prinjtin,g_

- Machines, fully deseribed and represented in

the following specification and the accom pa-

nying drawings, forming a part of the same,

I0
- of propelling the type-bed of
Inder pressin its reciprocatory movement and |

Thisinventionrelatestoan improved means
a bed-and-eyl-

- of reversing its motion at the end of each

15

stroke.

The invention consistsin a novel means for .

reversing the movement of g reciprocating

23

30

35

40

45

are hereinafter fully

seen looking in

Iig. 3, an enlarged central sectional

bed after it has made the greater extent of
Its travel in either direction, so that it may

not only reciprocate in codperation with an -

impression-cylinder revolving at a high ve-
locity, but said reversal be quickly accom-

plished without strain or jar and a high maxi-
of the operation of the ma-.

mum -of speed _
chine be thus made attainable, said means
consisting mainly in mechanisms whereby a

~member is caused to reciprocate in a horizon-

tal path of travel with successtvely decreas-
ing and increasing - velocities and to coach
with an abutment on the bed to slow down
the bed from its high or normal velocity to a
state of rest and start the same in the oppo-
site direction and :
velocity of the bed. - _

- The invention further includes combina-
tions and arrangements of parts, all of which
explained and finally
pointed out in the claims. o

A practical embodiment in the preferred

form of these improvements g illustrated by

the accompanying drawin gs, in—

Figure 1, by.a side elevation of a sin gle-cyl-
inder printing-machine embodying the same;:
Fig. 2, an enlarged end elevation thereof as
the direction of the arrow 9
in IFig. 1, the end of frame being removed;
plan
view taken on the horizontal sectional line 3
of Fig. 2, some of the parts being shown in
plan; Fig. 4, an enlarged side elevation taken

| on the section-line 4
. Ing in the direetion

cation and reversing movements.

the end of the machine to reduce
and wear of parts incidental to the checking

accelerate it to the normal

of Fig. 3 as seen look- 50
of the arrow 4 in Figs. 2
and 3; Fig. 5, an enlarged opposite side ele-
vation of the same, taken o the sectional
line 5 of Fig. 8 as seen looking in the direc-
tion of the arrow 5 in Figs. 2 and 8. Figs. 6 55
to 12, inclusive, are diagrammatic illustra-
tions of various positions which the ved-mov-
Ing mechanism assumes during its recipro-
- Fig. 13is
a partial plan view, and Fig. 14 a partial ele- 6o |
vation, portions of which are in section, illus-
trating a modification of ‘the invention, in
which the main parts of the driving-bed are
arranged in a horizontal plane. | |
The printing-machine here illustrated con- 6
sists of the ordinary impression:cylinder C,
carried by a shaft 43 and provided with a lift-
Ing movement indicated by the rods 23 24
and toggle 25 in Fig. 1, and of the recipro-
cating bed B, traveling on roller frames and 70 -
ways W and provided with ordinary air ¢yl-
inders or buffers A, as usually employed at
the shock

of the momentum which the bed attains.
Attached to the bottom of the type-bed B
1s & hanger H, upon which an upper rack 11
and a lower rack 12 are secuy ved, said hanger,
fixedly depending from the bed, being guided
helow in its horizontal movementina groove So
or race 50, fixed 1o the bed-plate.” A bed-
driving wheel D, tu rning upon-a stud 6, sup-
ported at the end of a rock-arm 5, that is j our-
naled upon the inner bearing of the driving-
shaft 10, is revolved continuously by the
crank-wheel 4, which is fast to the main driv-
ing-shaft 10, and the arm 5 ig rocked up or
down near the end of each stroke of the bed
by a cam 20 on a counter-shaft 30 through a
rock-arm 21, pivoted to the rock-arm 5 at one go
end and pivoted on the shaft 30 at the other
end, said arm 21 having a bowl 22 running

75

85

in the slot of the cam 20. This cam-motion,
aided, if preferred, by con nterweights 33, op- -
erates to move the driving-wheel D alter- 95
nately into gear with the top and bottom B
racks 11 12, so that it will produce the prin-
| cipal part of the ree; procating movement. of



o .50

10

2

~the type-bed at th'e_,_h-ig_h 01 normal speed of |

said wheel. o o .
" The driving-shaft-10 revolves in fixed bear-

~ ingsin the framework and carries a wheel 40 |
outside of the frame, which wheel 40 commu--

nicates motion through an intermediate wheel
41 to the wheel 42 on the outer end of the im-
pression-cylinder shaft 43 and by means of
9 train of gears 17
drives the counter-shaft 30. Said driving-
shaft 10 has secured to itsinner end a crank-

 wheel 4 of the same diameter as the bed-

which it drives, and consequently the crank-

wheel 4 and bed-driving wheel D have the

same peripheral speed as the surface of the

. impression-cylinder C, and they preferably

‘TFigs. 3 and 5,) the center of which is exactly
‘midway between the center of the driving-

- ‘that of the crank-wheel 4 and whose teeth

are of a size to make

the bed. _ R - .
‘The crank-wheel 4 carries a stud 3, (see

shaft 10 and the pitch-line of said crank-

“wheel 4, and upon this stud 3 revolves a pin-
jon 2, whose pitch-circle diameter is one-halt

 engage with those of an internal annular

~ rack or gear 8 of thesame niteh-cirele diame-
ter as the crank-wheel 4 and which internal
~ gear is fixed securely to the framework by a

- bracket X. The

- 30

35

pinion 2 will thus by the ro-
tation of the crank-wheel 4 be caused to re-

~volve bodily about the axis of the crank-

wheel and through its engagement with the
internal gear 8 will be caused to rotate about
it own axis in the opposite direction to that

 of its revolution about the axis of the crank-

40 .
~ being half that of thein ternal gear 81it will be

wheel 4 or to that of the rotation of the
crank-wheel 4, and 1ts pitch-cirele diameter

 eaused to make two such rotations about 1ts

‘own axis to one rotation of the crank-wheel 4.

Any point on the piteh-circle of the pinion 2

‘will therefore be caused to move back and

forth in a straight line a distance equal to the
‘tch-circle diameter of the crank-w heel4 and

~ ataspeed equal to and varying as that which
 would bederived fromacrank havingaradius

~ of the pinion 2,
with a point in the pitch-circle and in such

equal tothe pitch-radius of the crank-wheel 4.

‘A erank-pin 9is therefore secured to the side

with its center coincident

. a position that it will move in a central hori-

55

zontal line back and forth. The pinion 2 and

- erank-pin 9 thus form a bodily-revolving le-

ver, which also rotates in the opposite direc-

" tion of its bodily travel on an axis independ-

6o

that carries
side of the pinion 2, said erank-pin being pro-
vided with a square journal-box 1.

ent from that about which 1t revolves. This
crank-pin is secured by means of an arin 13,
it, and which arm 1is fast to the

" The rack-hanger H is provided with a hori-
zontal rectangular bearing-slot S in line with

the course of travel of the crank-pin 9, it be- |
‘ing of a width to receive and allow the box |

18 19 inside the frame | 1
Teaches the end of said slot S

driving wheel D, with which it engages and

- al make three revolutions for
 each complete movement or reciprocation of

exerted.

688,689

1 _to.SHde or '_travel free horizontally therein

and of a sufficient length to allow the bed to

travel a distance substantially equal to one
circumference of the bed-driving wheel D.
At each end. of the slot S is provided

ing-lateh L pivoted to the hanger H for lock-

ing thecrank-pin journal-box 1,(which moves
endwise in the slot S while the bed 1s being

the driving-wheel D,) when 1t

propelled by

the abutment at the end of said slot, and

' just before said wheel leaves each rack: each

of said latches being drawn constantly down-
ward or retained in its
by a spring 15, and being moved into its oper-

‘ative or locking position by inclined ways 14

carried by a fixed frame 29, over the faces ot
which ways travels a rock-arm 7 that pro-
jects from the heel of each lateh. In ifs, say,
first revolution, as in !

and propels the bed outward or during its
non-printing movement at a uniform or the

normal velocity during the greater extent of
its outward stroke of lon gitudinal travel. In

or contacts with

non-eperative position

70

2 lock-

75

8o

Fig. 6, the bed-driving
wheel D is engaged with the lower. rack 12

gc

its next half-revolution, as in Fig. 7, said

wheel is clear of both racks and the revers-
ing movement of the bed takes place, and in
its next revolution, .as in Figs. o and 9, sald

wheel is engaged with the upper rack 11 and
the bed inward or during its

again propels
.printing movement at a uniform or the nor-

mal velocity during the oreater-extent of its

snward stroke of longitudinal travel, and in

‘ts next half-revolution, as in Fig. 11, sald

95

100

wheel is clear of both racks and the revers-

ing movement of the bed at the opposite end

of its stroke takes place, the wheel D thus

making three revolutions to a complete re-
ciprocation of the bed. When the bed is ap-

proaching and reaches the extreme end of 1ts

‘movement in both directions, the strains are

such that there may be a tendency to cause
the inner end of the driving-shaft 10, together
with the crank-wheel 4, which that end car-
ries, to yield somewhat. In order to offset
thisand hold these parts rigidly, segmentalfa-
cial bearing-seats 3234 are provided. These
are rigidly secured to the framework by the
bracket X, (see Figs. 3, 4,and 5,) so as to bear
against one side of the crank-wheel 4 near its
periphery, and thus sustain it and sald shatt
against any tendency to yield at that time
under the great strain the bed exerts upon
them during the operation of -arresting its
movement. The arm 13, which carries the
crank-pin 9, is also formed so as to run very

close to or bear upon the outer face of the in-

ternal gear 8 for the same purpose—that is,
providing it with a facial bearing against a
fixed part at the time these great strains are

thrown slightly out
of

of great strain might be

of place have such injurious movement

them provide against. -
Having in mind that the bed-wheel D, run-

ning at the uniform speed of the cylinder C,

Thus the parts which at the time .

10§

110

115

120

125

I30




operates when geared with

688,680

drive the bed B

- tion of its inward run or during the printing

operation and when it is geared with the
rack 12 todrive the bed throu ghoutthegreater
portion of its outward run or during its re-
turn and that after each such run or each

~end of the greater portions of hoth of its

IO

- bed as said wheel D is
15

20

30

- normal speed of travel.

35

‘thereafter the reversing mechanism
-erate to gradually slow down

strokes of reciprocation not only must said
driving - wheel D, which causes them, be
moved out of engagement with the rack it
then engages, but that the reversing mechan-
iISm must be simultaneously engaged with the
detached, and that
must op-
the bed in one
direction from
rest and then operate to start the bed in the
opposite direction and accelerate it until the
normal speed. of the machine is again at-
tained, when the bed will be released from
the reversing mechanism and will be again
driven by the wheel D, then geared with its
appropriate rack, the following description
of the operation of the mechanisms will be
readily understood. s
The diagram Fig. 6 illustrates the posi-
tion of partsafter the bed hag madeits greater
movement of travel outward, in which direc-
tion it runs to ink its forms at the high or
| - Having reached this
position of outward movement,. it requires
to be reversed, so that it may make its re-
turn or inward movement at said high or
normal speed. In this reversing movement
it will be understood that the bed-driving

- wheel D must be simultaneously withdrawn

40

45

5O

35

6o

from the rack 11, as the bed and the revers-

Ing mechanisms then come into coactive re-
lation, and this is accomplished as follows:

The bed having been rapidly moved through
the greater part of its outward run at the
normal speed ot the press by the bed-driv-
ing wheel D, while engaged with the. lower
rack 12, as in Fig. 6, during which time the
Impression-cylinder is in this instance raised
out of printing position and during which
part of the outward movement the crank-pin
Y will have made an idle or non-operative
reciprocation, as is shown in Kig. 9, at the

completion of one revolution of the bed-driy-

ing wheel D this crank-pin 9 will be toving
in the same direction as the type-bed is trav-
eling and at the same velocity and will have
been overtaken. by the left-hand abutment

or end of the slot S and contact with 1t, asin
said Fig. 6.

Simultaneously with the attain-
ingof thisposition of the cran k-pin 9 or there-
about the lateh L will be raised to lock the
box 1 to the said abutment and the ecam 20
will rock the bed-driving wheel D out of en-
gagement with the rack 12, asin Fig. 7. The

~ bed will then be econtrolled by said crank-pin

9 and box 1, and its further outward move-

‘ment will be gradually slowed down and

cease, and the bed will be arrested or brought

~to a state of rest by the constantly-diminish-

ith the rack 11 to |
throughout the greater por-

1ts normal speed to a state of

or the velocity

of engagement with
will again be wholly within the control of

celerated it to the

if;.:l*

ing movement of said crank-pin 9, as the

| crank-wheel 4 makes that quartér-revolution
| which carries the crank-pin 9in a horizontal

path of movement from its position in Fig. 6
to 1ts position in Fig. 7, during which the
outward movement of the bed wiil have been

gradually slowed down from its normal or

high speed to a state of rest, as in. Fig. 7.

The next quarter-revolution of the erank-
wheel 4 will carry the crank-pin 9 in a hori-
zontal path of movement from its position in
Fig. 7 to its position in Fig. 8, during which
it will gradually start and accelerate the bed
in the opposite direction or cause its inward
movement o begin, during which movement
the printing operation is performed,and when
the ecrank-wheel has caused the crank-pin 9
to make its horizontal movement from its po-
sition in Fig. 7 to that shown in Fig. 8 the
bed will have again attained its normal speed

Impression - eylinder is then revolving, at

‘Wwhich time the bed-driving wheel D will have

70

75

30

at which the surface of the

QO

been rocked into engagement with the rack

11, the latch L will be released, and the bed

‘will, driven solely by the bed-driving wheel
D, make the greater part of its inward move-

ment, during which the erank-pin 9 will make

an idle or non-operative reciprocation, as.

shown in Fig. 9.

part of the return
the bed |
overtaken by the opposite abutment or right-
hand end of the slot S, as in Fig. 10, and si-
multaneously therewith the opposite lock-
ing-lateh L will be locked against said hox 1,
the bed-driving wheel D will be rocked out
the rack 11, and the bed

At the end of this greater
or printing movement of

said erank-pin 9. During the next quarter-
revolution of the crank-wheel 4 it will carry
the crank-pin 9 in a horizontal path of move-
ment from its position shown .
that which it has in Fig. 11,1n making which

constantly-diminishing movementit will have
gradually slowed the bed down from its nor-

mal speed to astate of rest,
during the next

as in Fig. 11, and
quarter - revolution of the

crank-wheel 4 it will have earried the erank-

pin 9 in a horizontal path of movement from

-

has reached in Fig. 12, in making which

travel it will have gradually started the bed.

In the opposite or outward direction and ac-
high or normal speed,
whereupon the bed-driving pinion D will be
rocked into engagement with the rack 12,
the locking-latch will be released, and the

‘bed willagain makeits outward movement or

non-printing run, solely driven: by the wheel
D, during whieh the crank-pin 9 will make
an idle reciprocation, asin Fig. 9, and the bed
will be brought into the position shown in

Fig. 6, when the deseribed operations will be

repeated.

~The bars between which Lhe".w‘ay;dr smt S
[ 18 formed, though preferable, are not essen-

the crank-pin 9 and box 1 will be

in Fig. 10 to.

1ts position shown in Fig. 11 to'that which it

95

100
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~ tial, since the a_bu:tmeiits which the ends of

said way S form constitute the part coacting:

with the crank-pin 9, and hence said abut-

ments might be simply vertically-projecting

partssecured at appropriate points to the bed,

the seating-surface of the crank-pin being

~ either straight or curved, but for stability

the hanger will preferably be constructed as |

~ shown. = So, also, the box 1,in which the end

10

of the erank-pin 9 is housed, is not essential,

~ for the reason that the crank-pin itself is the

20
- .. mentis curved.
‘By this invention,

controlling working member; yet it is desir-

~ able to provide this box, as it constitutes the
~appropriately-shaped piece,formed of a mem-
ber contacting with an abutment having a

vertical face, and,moreover,constitutes a slid-

" ing guide running in the way S, for which a
friction-bowl on the crank-pin 9 may be sub-

stituted, as it will well serve the purpose, es-
pecially when the seator bearinyg of the abut-

in which a member (in

- the example shown the erank-pin) simply re-

ciprocates in a right line and in a horizontal

pathway of travel in performing the stop-

ping and starting of the bed at each end of

© itsstroke, greatsimplicity of parts is attained
- over former constructions wherein a crank-

~ pin made to perform this operation rotates in
a vertical plane, and thus requires a vertical

oniding pathway and through the walls of

which its power is exerted, thereby making

it necessary that the point of greatest strain

~ ghall be a constant changing one with respect

25
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to the bed upon which it operates, and also

that its vertical pathway shall be a member

interposed between it and the bed, while 1n
the present improvement the action of the

 erank-pin is directly upon the bed and al-
‘ways in the same vertically-distant relation
~therefto. | o

~From a slight consideration of these im-
provements as embodied herein it will be ap-

S parent that the crank - wheel, bed - wheel,

..5:0

and it is accordingly illustrated herein as a
modification, though the same is made the
subject-matter of my application, Serial No.:
584,045, filed March 20, 1896. As hereinillus-

5%

crank-carrying pinion, and the internal gear
may be arranged to operate horizontally, in

which case the abutments projecting from the
bed will be quite short and the pathway, if

one is used connecting them, be much nearer

the under face of the bed. It is therefore to

‘be understood that this horizontal arrange-

ment is within the scope of the present claims,

 trated, the internal gear 8, crank-wheel 4,

o 6o

crank-pin 2 it carries, and the bed-driving

wheel shown are horizontally positioned,

which position, as shown, necessitates a slight '
|

change of other parts. Thusthe crank-wheel

iz mounted upon a shaft 10, which is verti-

cally stepped in a bottom support and jour-

naled in a sliding frame 90, which supports
‘the internal gear 8, while the driving-shaft

10 (which, with this wheel-shaft, becomes &
compound shaft, and for that reason each re-

nected to the vertical

. 888,689

tains the same letter of reference) is con-

sear 28 through a beveled gear 38, fast on

‘the under face of the crank-wheel 4. In this
‘modification the way S, and consequently the

abutments at each end thereof, extends but a
short distance helow the bed B, while the

 latches L are hung at each end of the way »,
‘nearly over said abutments, the crank 7 of
these latches riding on a rail 14, suitably

provided with inclined surfaces to raise and
lower these latches for locking the box 1 to
the abutment. The rack-hangers in this in-

shaft 10 by a beveled -
70

stance are both short, for the reason that they .=

are required only to extend the same dis-
tance, as each rack is in the same horizontal -
plane or that of the bed-driving wheel D.
The bed-driving wheel in this modification is
journaled upon a stud carried by a sliding
frame 90, capable of transversely sliding in
| guides in the framework, its movements in

opposite directions being accomplished by
the cam 20, acting upon a lever 22, attached

to said frame, which cam is so shaped asto

‘cause said bed-driving wheel to appropriately
‘engage the racks 11 12. Tn such a horizon- -
tal arrangement it 18 feasible in modification
thereof to omit the bed-wheel D and gear the

95

crank-wheel directly into moving racks that

application these modifications are claimed,
although they are

claims herein. _
What is claimed 18—

immediately underlie the bed, as is alsoshown .
| in said application filed by me on the 20th
day of March, Serial No. 584,045, in which =
100

broadly embraced by -.t_he‘

1. The combination with means for driving

the bed throughout the greater extent of its

movement in either direction, and an abut- -

ment on the bed, of a crank-pin engaging
said abutment, and means for causing gsaid
crank -pin to travel horizontally at succes-
sively decreasing and increasing velocities,
whereby it coacts with said abutment to slow
down and arrest the movement of the bed in
one direction and to start and accelerate it in

the other direction,substantially as described.

2. The combination with means fordriving
the bed throughout the greater extent of its

movement in either direction, and abutments

at opposite ends of the bed, of a crank-pin
engaging said abutments, and meansfor caus-

ing said crank-pin to travel horizontally at
successively decreasing and increasing ve-

105

I10
115

I120

locities, whereby it coacts with said abut-

ments toslow down and arrest the movement
of the bed in one direction and to start and
accelerate itin the other direction at each end

of its stroke, substantially as described. .
3. The combination with a bed

it from said rack, and an abutment on the

‘bed, of a ecrank-pin engaging said abutment,
and means for causing said erank-pin to travel
horizontally at successively decreasing and
increasing velocities, whereby 1t coacts with

provided
with a driving-rack, a bed-driving wheel and
means for engaging it with and disengaging

125

130
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| Sald abutment to S‘lOWIIdOWIl and arrest the

IO

movement of the bed in one direction and to
start and accelerate it in the other direction,
substantially as described. - -

4. The combination with a bed provided

_wi_t_h-'drivin-g--meks,- of a bed -driving wheel

- and means for alternately engaging it with -
~and disengaging it from said racks,abutments

on the bed separated a distance substantiall A

equal to the extent of movement of the bed

- 1n each direction while driven by said wheel,

20

a crank-pin engaging said abutments, and

means for causing said crank-pin to recipro-

~ cate horizontally at successively decreasing
and increasing velocities, whereby it coaects -
- alternately with said abutments to slow down

- and arrest the movement of the bed in one |

direction and to start and accelerate it in the
other direction at each end of its stroke, sub-
stantially as described. |

9. The combination with means for driving |
the bed throughout the greater extent of its
‘movement in either direction and an abut-

ment on the bed, of acrank-pin, a pinion ear-
rying said erank-pin, an internal gear with

- which said pinion gears, and a ¢rank-wheel to

-~ whieh said
described.

30
-~ movement in both directions and
on the bed at each end thereof, of a crank-
© pin, a pinion carrying said crank-pin, an in-
- ternal gear with which said
‘a crank-wheel to which said
~ substantially as deseribed. |
7. The combination with means for driv-
~1ng the bed throughout the greater extent of
1ts movement in either direction, of a hanger
depending rigidly from the bed and provided

35
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~ with a way S, a .
it to travel horizontally in said way and abut

pinion is pivoted, substantially as

6. The combination with means for
the -b_ed-thrOughout'Lhe greater extent of its

abutments

- alternately against the ends thereof and move
~ at successively decreasing and increasin g ve-

45
- in one direction and arrest it, and to start
o

with a driving-rack and bed-driving wheel
engaging and disengaging the

55
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-ing rigidly from the

‘rigidly from the

locities whereby it coacts with the ends of.

said way to retard the movement of the bed

and accelerate the bed in the other direction
substantially as described. - |
8. The combination with a bed provided

and means for |
wheel from the rack, and a hanger depending

ed and provided with a hori-
zoutal way, of a ecrank-pin, a pinion carrying

sald crank-pin, an internal gear with which
said pinion gears, and a crank-wheel to which
8ald pinion is

seribed.

pivoted, substantially as de-

9, The combination

wheel from said racks, and ahanger depend-
ped and provided with a

horizontal way, of a crank-pin, a pinion car-
rying said crank-pin, an internal gear with
which said pinion gears, and a crank-wheel

driving

pinion gears, and
pinion is pivoted, ‘toothed portion forming
- ' ‘toothed portion engaging with said pinion and

causing the same to rotate, and means in

crank-pin and means causing

)

with a bed provided
with driving-racks and bed-driving wheel and
~means for engaging and disengaging the.

| to which said pinion is pivoted? su]bst-ﬂnti&lly

as described.

10. The combination with the bed B, ,14.%1;01{5
wheel D carried by

11, 12, hanger-abutment::;,
a counterbalanced lever 5, a cam for operat-
ing said lever to shift the wheel from rack to

rack, crank-wheel 4 on the main shaft gear-

Ing with wheel D and carrying pivoted to it
the pinion 2, internal gear 3 with which said
pinion gears, and crank-pin 9
pinion, substantially as described. - o

11. The combination with the part to be re-
ciprocated and means for reciprocating said
part throughout the greater part of its move-
ment, of a bodily-revolving lever also rotat-
ing on an independent axis in the opposite
direction of its bodily travel, and means in
connection with said part to be reciprocated

forengagement with said lever, su bstantially

as described. | |
12. "The combination with the part to be re-
ciprocated and means for reciprocating said

Dbart throughout the greater portion of its
movement, of a bodily-revolvinglever also ro- )
tating on an independent axis in the opposite

direction of its bodily travel, and means at
each end of said part to be reciprocated for

engagement with said lever,_81:1bstmitia'lly as

described. . |
13. The combination with the part to be re-

ciprocated and means for reciprocating said
part throughout the greater portion of its

movement, of a bodily-revoluble lever rotata-
ble on an independent, axis and comprising a

connection with said part to be reciprocated

forengaging with said lever, substantially as

described.

14. The combination with the part to be re-

ciprocated and means for reciprocating said
part throughout the greater portion of its
movement, of a bodily-revoluble lever rotata-

ble on an independent axis and comprising a

70
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carried by said

86

9O
95
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A pinion, a second

.IOS

110

pinion, a non-rotative toothed portion engag-

ing with said pinion and causing the latter to
rotate and means in connection with said part
to be reciprocated for engagement with said
lever, substantially as described.
15, The combination with the part to be re-
ciprocated and means for reciproecating said

| part throughout the greater portion of its
movement, of a bodily-revoluble lever rotata-

bie on an independent axis and comprising a

pinion and meshing therewith, whereby said
leverisrotated in the opposite direction of its
bodily travel, and means in connection with
sald part to be reci procated for engagement
with said lever, substantially as deseribed. -

16. The combination with the part to be re-
ciprocated and means for reci procating said
part throughout the greater portion of its

115

I20

pinion, an internal gear surrounding said

125 |
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movement, of a bodily-revoluble lever rotata-

ble on an independent axis and comprising a

| pinion, an internal non-rotative gear sur-




10

; :

A

rounding said pinion and causing sald lever

to rotate, and means in ¢on nection with said

part to be reciprocated for engagement with

said lever, substantially as described.

17. The combination with the part to be re-
ciprocated and meaus for reciprocating said

part throughout the greater portion of its

movement, of a rotating member, a lever piv-

oted eccentrieally toand carried by said mem-

ber, a non-rotative gear, said lever compris-

ing a pinion engaging with said gearand caus-
ing the rotation of said lever, and means in
connection with said

part to be reeiprocated

adapted to engage with said lever, substan-
tially as-described. - |

18. The combination with the part to be re-

¢iprocated and means for reciprocating said

20

‘part throughout the greater

portion of 1ts

movement, of a rotating member, a shaft se-
cured eccentrially to and supported by said
rotating member and a pinion and an actua-
ating member mounted on said shaftand con-

688,689

stitutingalever, & non-rotative gear engaging
with said pinion, and means carried by said

nart to be reciprocated foren oaging with said
actuating member,substantially as described.

10 The combination with the part to bere-

ciprocated and means for reciprocating said
part throughout the greater portion of its =~
-30

movement, of a bodily-revolving lever also
rotating on an independent axis in the oppo-

site direction of its bodily travel, an abut-

ment in connection with said part to be re-

ciprocated

and means for holding said lever in engage-

for engagement with said lever;
35

ment with said abutment, substantially as

described. - S
In testimony whereof I have hereunto set
my hand in the presence
witnesses. - | . -
GEORGE F. READ.
Witnesses: T
~ F. W. H. CRANE,
E. L. SPEIR.
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