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To all whom it may concern.:

Be it known that. I, WALTER W.SMALL, a
citizen of the United States, residing at Cher-
ryfield,in the county of Washington and State
of Maine, have invented a new and useful
Device for Converting Reciprocating Move-
ment into RotmyMotlen of which the fellow-
ing is a specification.

This invention relates to devices fer con-
verting IeGlpI‘OGdtlnﬂ‘ movement into rotary
1110131011 and is in the nature of a modification

in another application,
1898, Serial No. 679,743.

The present invention relates p:;u tleula,lly
to the adaptation of the mechanism such as

is described in said divisional application to

machines or motors in which by reason of
their size and the large amount of space nec-
essarily occupied thereby it is necessary to
emplovoscillating members which arelocated
a considerable distance apart upon the driven
rotary member. It will be obvious that un-

der this condition it is necessary to employ

mechanism of an essentially different char-
acter for automatically engaging the oscillat-
ing members with and disengaging the same
from the rotar y member, as elutch mechan-
ism consisting of clutch- deﬂ*s alone will not
sufﬁce without the 1nterp051t1011 of suitable

connections, whereby one dog when shifted

will autemetleally shift the other dog. It

~also becomes necessary 1in conneetien_ with

such an arrangement to employ reversing

mechanism of an essentially different char-
acter in order that the dogs may be shifted for-

throwing their opposite ends into operative
relation with the oscillating members for the
purpose of reversing the direction of rotation
of the final member of the mechanism. These
and other objects and advantages of the in-
vention will be pointed out 1in the COUTse of
the ensuing description.

The mventmn_eenemte in certain novel f_ea—
tures and arrangement of parts,as hereinatter

fully descubed illustrated in the drawings,
and 11100rpomted in the claims. - .

In the accompanying drawings, IFigure 1 1s

“a front elevation of mechanism f01 convertmﬂ*

_'50

ing device in the form of a raek bar.

reciprocating into rotary motion constr ucted 1

in accordance with the plesent- mventleu

Fig. 2 is a central longitudinal section on the
11_1:1e 2 2 of Fig. 1. Flﬂ‘ 3 is a plan view of the
rotary member, eselllatmﬂ' members, and the
clutch mechanism. Fig. 4is a transverse sec-
tion through the same, taken at one .side of
the reversing-wheel, showing also the revers-

is a view similar to Ifig. 4, showing a modlﬁed
form of reversing meehemsm 11 ig. 6 1s an
elevation sm:nlar to Fig. 1, showing wa,lkmm

beams substituted for the pulle}s and the
-cluteh mechanism and the reversing mech-

anism arranged on opposite sides of the rotary
member. Tig. 7 is a longitudinal section on
the line 7 7 of Kig. 6.
detail plan view of a portion of the clutch and
reversing mechanism shown in Figs., 6 and
7. TFig. 9 is a detail perspective view of the
shipper-rod and its mountings.

Fig. 5
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Fig. 8 1s an enlarged

70

Similarnumerals of reference designate cor- -

respondmn' parts inall the figur es of the draw-

| II‘TS

Refe1 ring to thedrawings, 1and 2 designate
the 1eelproea,t1nw elements, 'which are shown
for convenience in the form of sprocket-
chains, and 3 the rotary member, to which
rotary motionistobe communicated by means
of devices interposed between it and the re-
ciprocating elements. The rotary member 3
is illustrated in the form of a shaft, having
mounted thereon a pair of esclllebmn' mem-

‘bers 4and 5, which arein the form of snroeket—

wheels, the same being normally loose on the
shaft 3 and held1n pla,ce by means of collars 6.

The sprocket-wheels 4 and 5 are adapted to

be intermittently and alternately engaged
with and disengaged from theshaft 3 by means
of the eluteh mechamsm hereinafter de-
seribed, interposed between said wheels and
mounted upon said shaft. !

- A practical method of actuating the reelp

t.he same consisting of a pair of steam-cylin-

ders 7, having Ieclpreeatm pistons mounted

therem and plOVlded with piston-rods 8 and
9, connected to the opposite ends of the parts
1 end 2. 'The pistons are also provided with

stems 10 and 11 which extend in opposite 1oo
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_'rocetmﬂ‘ elenients 1 and 2 is illustrated in
Figs. 1 and 2 of the accompanying drawings,
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beseen thatasthe pistons, together with their
rods and stems, are reclplocatmrr simultane-
ously in Oppomte directions the oscillating
“members or sprocket-wheels 4 and 5§ will be
correspondingly and at the same time turned

20
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directions from the rods S and 9, passing out-

ward through the opposite ends of the eylin-
The stems 10 and 11 are coupled to-

ders.
gether by means of a flexible connection 12,
shown In the form of a chain, which passes

over a pulley or wheel 13 wheleby when one .
of the pistonsand its stem move in one direc-

tion the other piston and stem are caused to
move in the opposite direction. The chain,

flexible driver, or reciprocating element is at- |
tached at one end to the piston-rod 8, passing.

thence around the sprocket-wheel 4, return-

ing therefrom and passing around a pulley
or Wheel 14, thence around the remaining
sprocket- wheel 5 on the shaft 3, and connect-

ing to the extremities of the plston-md 9, as
'clea,lly illustrated in Figs. 1 and 2. By rea-
son of the arrangement Just deser 1bed it will

- or partially rotated in opposite directions.

39

- this part of the invention the rotary member
or shaft 3 is provided with rigid arms 15 of
slightly less length than the radms of the
sprocket-wheels 4 and 5, and upon the outer |
ends of said arms 15 double ended clutch--
dogs 17 are mounted, the said dogs being piv-
oted as at 18, about: centrally, so that they
can turn or oscillate upon the ends of the:
arms 15 for bringing either end or engaging
- portion 19 of each dorr into engagement with
a circular series of teeth or shouldels 20 on
the inner-adjacent faces of the wheels 4 and
5. Hach clutch-dog is also provided at each |
end with a beveled portion 21, which isacted
upon by the teeth or f:.houldels 20 for forecing
the dog out of engagement with the sprocket- . _
| dogs will be forced apart by the spring action
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- I will now proceed to deseribe the clutch
~mechanism by means of which each of the.
sprocket-wheels4 and 5is alternately engaged
~with and disengaged from the shaft 3 and by
means of which one or the other of said wheels

is always engaged with the shaft for impart-
ing to said shaft a continuous rotary move-
ment in the same direction. In ecarrying out

wheel When the lattel 1s moving backward

or in a direction the reverse of that in which
Each of the dogs
17 is also pr 0V1dec1 with a longitudinal slot or

way 22, in connection with which the oppo-
site ends or extremities of a shipper-rod 23
As illustrated in Figs. 1 and 3, two of
these clutch-dogs 17 are employed, mlanwed'
adjacent to the inner toothed faces of thej
wheels 4 and 5, and the shipper-rod 25 ex-

the shaft 3 is being driven.

work.

tends longitudinally of the shaft 3 and has its
end pmtmns bentoutward obliquely to form

spring -fingers 24, the extremities of which

work 1n the slots or ways 22. 'The central.or

body portion of the rod 23 is ]onma,led and
also slidingly mounted in a pair of eye-bear-
ings 25 on the shaft 3, the shipper-rod 23 be-
- ing thus held at a sufficient distance from the
. shafttoenable itscentral portion to be sprung

from each other, as shown in Fig. 3.

shaft 3.

| inward toward the shaft and its end portions
to be sprung inward toward each other, as

clearly illustrated in dotted lines in Fig. 9.
From the foregoing description it will be
seen that as the shipper-rod 23 is rocked or

turned inone direction the ends of the spring-
fingers 24 will move toward the ends of the

slots 22 at one side of the shaft and, by rea-

| son of their resiliency and the spring action
of the central portion of the rod, force the

corresponding ends of the clutch-dogs away
The
relative arran n'ement of the dogs and shipper-
rod is such that the distance between the out-

wardly-pressed ends of the dogs will be greater

than the distance between the ad] acent faces

of the wheels 4 and 5, the effeet of which will

be to cause the end of one of the dogs to en-

gage the teeth 20 of the adjacent wheel 4 or
9, as the case may he. When the direction

of movement of the reciprocating element or

flexible driver is reversed, the engaging por-
tion of the dog just referr ed to will be thrown
outward by the action of the teeth 20 thereon,

and simultaneously therewith the corr espond—

ing end of the other clutch-dog will be thrown
11:1130 engagement with the teeth 20 of the other
s_pracket‘. wheel or oscillating member, there-
by effecting an engagement of said sproeket
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with the shaft and the disengagement of the

| first-named sprocket-wheel from the shaff.
| In - this operation of shifting the dogs the

shipper-rod 23 slides in the eye-bearings 25.
Should the flexible driver be stopped or

brought to a rest, the shaft 3 may continue

its rotation, owing to the fact that the re-
siliency of the Shlppbl’“—l@d will permit both
clutch-dogs to move out of engagement with

‘the wheels 4 and 5 on account of the. eodper-
ation of theteeth 20 with the beveled faces 21

of the dogs, the engaging portions of the dogs

said dogs are carried around with and by the
It will also be seen that by rocking
or partially turning the shipper-rod 23 in its

bearings and fmcmu‘ the spring-fingers 24 to

the Opp()Slte ends of the slots or ways 22 the
oppositeand corresponding ends of the cluteh-

of the shipper-rod and its fingers. The effect

produced by thus shifting 1311@ positionsof the

cluteh- d()ﬂ's 1s to cause the rotary member or
shaft 3 to be actuated or driven in the oppo-
site direction.

In order to rock or partially turn the shlp-

TCQO
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thus slipping by and passing the teeth 20 as
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per-rod 23, and thereby reverse the direction

‘in which the shaft 3 is driven, said shipper-

rod is provided at a point inter mediate its
ends with a projection or tooth 26, which is
engaged in a notch 27, formed between shoul-
de1s 98 on an osellla,tmfr rim or wheel 29, jour-
naled on the axle 3 in line with and prefm-
ably within the plane of areversing-wheel 30,
which is also loosely mounted on t_he shaft 3

at a point about midway between the wheels.
| 4 and
erence to Ifig. 4 it will be seen that the re-

9, as shown in Figs. 1 and 3. DBy ref-
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versing-wheel 30 is provided with onter .p_e- | and the adjacent wheel 38. It will be under-

~ ripheral teeth 31 and also with teeth 52 tipon

10O

the inner face of itsrim. Thesmaller rim or
wheel 29 is provided on its exterior surface
or periphery with teeth 33, and these teeth,

as also the teeth 32, mesh with a spur-pinion

34, which is journaled on and carried by the
outer end of an arm 35, fast on the shaft 3.

The requisite amount of rotary movement is

imparted to the reversing-wheel 30 by means

of a reversing device 36in the form of a rack-

bar mounted in any suiltable manner upon
the machine. S |
From the foregoing it will be seen that by
partially revolving the reversing-wheel 30
the wheel 29, through the medium of the pin-

~ jon 34, will be partially and correspondingly

revolved in the opposite direction, and as said

- wheel 29 is turned the shoulders 28 will en-
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gage the projection 26 on the shipper-rod and
rock or partially turn said shipper-rod, there-
by causing the spring-fingers or end portions
of said rod to traverse the slots 22 of the
cluteh-dogs and pass from one end of said
slots to the opposite end, thereby reversing
the position of the dogs and causing a re-
versal of the direction of rotation of the ro-
tary member 3. |

The reversing mechanism hereinabove de-
scribed is designed for use where the power
applied to the reversing-wheel acts in a di-
rection opposite to that in which the shaft or
axle 3 is being driven. Where the power is
applied in the same direction as thatin which
the shaft or axle is being driven, the essen-
tials of the wheels 30, 34, and 33 may be em-
bodied in a single wheel in a manner that will

be readily understood.

I will now proceed to describe a modified

form of clutech mechanism and reversing

mechanism which, while embodying the same
principles hereinabove set forth, are espe-
cially designed for use in connection with o0s-
cillating members or sprocket-wheels which
by reason of the size of the machine or owing
to other conditions beyond control are located
at a considerable distance from each other.
The construction to be deseribed will be found
illustrated in Kigs. 5to 8, inclusive. In these
figures, 37 designates the rotary member,
which corresponds to the shaft 3, above de~
seribed. 38 represents the oscillating mem-
bers or sprocket-wheels, and 39 the recipro-

cating element or flexible driver in the form

of a chain. DBy reference more particularly
to Figs. 5 and 8 it will be seen that I employ
a donble-ended cluteh-dog 40 for engagement
with the teeth of the wheel 38, said dog being
pivotally mounted at 41 on the rigid arm 42,
extending outward from the shaft 37. The
dog is provided with a central rearwardly-ex-
tending tailpiece 43, which operates between

a pair of spaced stop-lugs 44, extending lat-

erally from the arm 42, said stops arresting
the ontward movements of the engaging por-
tions of the dog, so as to maintain a proper

stood that two of these dogs are employed,
one for each wheel 38or4and 5 of Fig. 3, and in

order to operate said clutch-dogs for throwing
them alternatelyinto and out of engagement

with their respective wheels the arm 42 1s pro-

vided with a cross-head or oppositely-extend-

ing portions 45, to the outer ends of which
are pivotally

connected dog-levers 46, said

15

levers being fulerumed intermediate their

ends, as clearly shown in Figs. 6 and 7. The
outer ends of the levers 46 are connected op-
eratively to the engaging extremities of the

8o

dogs by means of interposed pivotal links 47,

and the inner ends of said levers are bent to

form spring-hooks 48, designed to receive the '

bent ends_or spring-fingers 49 of a rockingor

sliding shipper-rod 50, similar to that 23, here-
inabove described. | | |
" It will now be seen that when one of the
wheels 38 is moved backward, causing it to

| throw the dog out of engagement therewith,

the correspondingend of the otherclutch-dog
will be thrown into engagement with the ad-
jacent wheel by reason of the shipper-rod 50
sliding in its eye-bearing 51 on the shaft 37,
the cobperation of said parts being otherwise
the same as that previously described in con-
nection with Figs. 1 and 3. |
The mechanism forreversing the disposition
of the clutch-dogs 40 comprises a reversing-

wheel 52, toothed upon its outer surface, to be

engaged by a reversing device similar to that

86, hereinabovedescribed. Said wheelisalso

provided with teeth 53 upon the inside of its
rim for engagement with a pinion 54, jour-

naled on and carried by the outer end of an

arm 55, rigid with the shaft 37. The wheel

52 is loosely mounted on the shaft 57, and

there is also loosely mounted on said shaft a
toothed segment 56, arranged within the plane

of the wheel 52 and meshing with the pinion
54, so that as the wheel 52 is revolved par-

tially in one direction the toothed segment o6

g0
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110

is correspondingly moved in the opposite di- -

rection. Formedintegrally withthe segment

56 is a yoke or triangular-shaped frame 57,

having attached to its outer corners at the

points 58 flexible connections or chains 99,
which extend inward and cross each other and
have their opposite ends connected toapulley-
segment 60, fast on the shipper-rod 50. DBy
this construction as the segment 56 18 oscil-
lated the flexible connections 59 operate upon
the pulley-segment 60 and correspondingly
rock or turn the shipper-rod 50 in the opposite
direction. The outer bar or portion of the
yoke 57 is provided with a pair of outwardly-

extending pins 61, which are spaced a suit-
able distance apart and which receive be-

tween them and operate upon the extremity

of the tailpiece 43 of the adjacent cluteh-dog,
so that it will now be apparent that by oper-

ating the reverse-wheel 52 it, through the me-

dium of the connections just hereinabove de-

seribed, will vibrate the tailpiece of the clutch-

engagement between said engaging portions | dog and reverse the positionof said dog, car-

11§
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eno*agement withtheadjacentsprocket-wheel,
and simultaneously with this operation the
shipper-rod 50 is rocked, so that its end por-
tions move out of en ﬂ'aﬂement with the hooks
48 of one pair of dow-levers into engagement
with the hooks of the dog-levers on the op-
posite side of the shaft, thereby enabling said
clutch-dogs to actuate one another for throw-
ing them alternately into and out of engage-
ment with their respective wheels.

The mechanism ,]ust hereinabove described
is designed for reversing the positions of the
dogs where the power is applied in a reverse
du*ectlon to that in which the rotary member
or shaft 37 is driven. Where the power to

reverse the levers is appliedin the same direc-

tion as thatin which the shaft 37is driven, the
parts 52, 64, and 56 may be combined in one.

Tn some cases it may be desirable to locate

the clutch-dogs on opposite sides of the axle
37, as shown in Fig. 6, in which event it will
only be necessary 1;0 e:&:tend one set of dog-
levers 46 across the shaft or partially a,mund
the opposite sides thereof and provide spring-
forks 62 at their ends, in which one of the
end portions or spring- fin gers 49 of the ship-
per-rod is received. Under any of the ar-
rangements hereinabove described it will be
seen that the shipper-rod is slid longitudi-
nally and reciprocated as the dogs are alter-
nately thrown into and out of enﬂ‘aﬂ'ement

‘with the respective wheels, and it will be ap-

preciated that this operatlon 1S entirely aun-
tomatic, and as a result continuous rotary
motion in the same direction is applied to the
final or rotary member; also, that by turning
or rocking the shlpper*rod the positions of
the clutch dogs are reversed and the rotary
member adapted to be driven contmuouﬂy
in the opposite direction.

Instead of connecting the recipr ocatmn' ole-
ments or flexible drwers as shown in full
lines illustrated in Figs. 1 and 2 they may
be connected to W&l]{mﬂ'-beams 63, as shown
in Fig. 6, and the actuatmﬂ' Oor power-impart-
ing device 64 may be connected to one of such
Walkmfr-beams, as shown in fall lines in Fig.
6, or at a convenient point to one of the

chains or flexible drivers, as shown in dotted

lines in the same figure. |
- From the'foregoing description it will be

seen that I have provided simple and reliable |

means for converting reciprocating move-
ment into rotary motlon The mechanism
described may be with advantage applied in
the propulsion of bicyecles and kindred foot-
propelled vehicles. 'The use of the mechan-
ism is, however, not restricted to such vehi-
cles; but the mechanism may be employed in
any way and at any place where it is desir-
able to convert reciprocatory mto rotary mo-

tion.

From the foregoing it is thourrht that the

construction, 0pera131011, and many advan-

tages of the herem desceribed device for con-

| _ \Tel’tl_ﬂg reciprocating movement into rotary

the oscillating members are

"eiz,és'%

' rying the disengaged extremity thereof into | motion will be apparent to those skilled ini

the art without further descrlptlon and 1t

will be understood that changes in the size,

shape, proportion, and minor details of con-

struction may be resorted to without depart-
ing from the spirit or

sacrificing any of the
advantages of the invention.

IIavmrr thus described my 1nvent10n what
Iclaim asnew, and desire to secure by Tetters

1. In a devlce for convertmw I'GCIPI‘OCELEII]W
movement into rotary motlon in combina-
tion, a reciprocating member, a rotary memnt-
ber, oscillating members normally loose on
the rotary member, and clutch mechanism
comprising a pair of cluteh-dogs arranged be-
tween the oscillating 111e’mbers, and a sliding
shipper-rod in engagement with said dogs
and alternately operated thereby, whereby
alternately en-
gaged with and disengaged from the rotary
member, substantially as described.

- 2. In a deviee for converting reciprocating

movement into rotary motion, in combina-

tion, a reciprocating element, a rotary mem-
ber,oscillating members normally loose there-

on, and clutch mechanism interposed be-

tween said oscillating members and compris-
ing a pair of cluteh- d(ws, and a sliding ship-
per-rod having a yielding enﬂ'afrement with
both clutch-dogs;.,.Slestantially as desecribed.

3. In a device for converting reciprocating

movement into rotary motion, in combina-

70
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tion, a reciprocating elemenft, a rotary mem-

ber,oscillating members normally loose there-
on, a pair of clutch-dogs carried by the rotary
member, and a shmnn' shipper-rod having a
yielding and detachable engagement w1th sald
dogs, substantla,lly as descrlbed

£, In a device for converting reciprocating
movement into rotary matiou;. in combina-
tion, a reciprocating element, a rotary mem-
ber, oscillating members normally loose on
sald rotary member and actuated by the re-

105

I10

ciprocating element, double - ended clutch-

~dogs coOperating with the oscillating mem-
bers and car ried by the rotary member, and

a shipper-rod forming a connection between
sald dogs and adapted to be thrown into en-
gagement with either end of each dog for re-
versing the positions of the dogs, substa,u-
tially as described.

5. In a device for converting 1‘901pl‘00&t1ﬂ”
movement into rotary motion, in combina-
tion, a reciprocating element, a rotary mem-
ber, OSCIHcLLl]’J”‘ members, normally loose on

‘the 10tal'y_member and actuated by the re-
ciprocating member, double-ended clutch-

dogs carried by the rotary member and co-

operating with the oscillating members, a

shipper-rod journaled on the rotary member,
and having its end portions in engagement
with said cluteh-dogs, and means for rocking

said shipper-rod to cause its end portions fo
pass from one side of the pivotal connection

of the dogs to the opposite side, substantially

as and for the purpose specified.
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6. In a device for converting reciprocating
movement into rotary motion, in combina-
tion, a reciprocating element, a rotary mem-
ber, oscillating members loose thereon and
actuated by the reciprocating element, dou-
ble-ended cluteh-dogs pivotally mounted on
the rotary member, a shipper-rod journaled
on the rotary member and having spring end
portions for engagement with the dogs, a pro-
jection on the shipper-rod intermediate its
ends, and means codperating therewith for
rocking the shipper-rod, substantially as and

for the purpose described.

7. In a device for converting reciprocating
movement into rotary motion, in combina-
tion, a reciprocating element, a rotary mem-
ber, oscillating members loose thereon and

—

| actuated by the reciproecating element, dou-

ble-ended clutch-dogs carried by the rotary
member and cobéperating with the oscillating
members, a shipper-rod journaled on the ro-
tary member and operatively connected to
sald dogs, and a reversing-wheel journaled
on the rotary member and codperating with

the shipper-rod for rocking the latter, sub-

stantially as and for the purpose specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signaturein
the presence of two witnesses.

WALTER W. SMALL.

Witnesses: |
MABEL P. SMALL,
E. D. LEIGHTON.
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