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To all whom it ma&y concern:

Be it known that I, GEORGE E. FRINK, of
Pawtucket, in the eounty of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Mechanical
Movements H and I do hereby declare the fol-

 of the same, to be a full, clear and exact de-

IO

scription thereof.
The object of my mventlon is to produce

) intermittently a rotary and an oscillating or

reciprocating movement from a driving-wheel

which constantly rotates in one direction, the
change from rotary to reciprocating move-
men’o and vice versa, to be effected automat-

- 10311} ; and a further object of the invention

 isto provide for the disengagement of a shift-

20

ing clutch from one of two pinions or spur-
gears and its engagement with the other of
sald spur-gears while both of said gears are |
-1n motion, but at different rates of speed.
To that end my invention consists in certain
combinationsand arrangements of parts here- |

inafter described. | |
Referring to the drawings, Figure 1 is a top
or plan view of the meehamsm to be de-

~ seribed. Fig. 2 is an end elevation of the
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same. Fig. 3 is a top view, upon an enlarged
scale, of the clutch mechanism and the gears
to be engaged thereby. Fig. 4 1s a central
longitudinal section of Fig. 3, the clutch,

~ bowever, being shown in a different position.

33

- Kig. 5 is a transverse section on the line z «

of K FI‘T 3,and Fig. 61is a detailshowing a por-

- tlon of a cam-chain.

4.0

A is a suitable frame for supporting the
several parts. Mounted in a bracket secured
to said frame is the main driving-shaft a, car-
rying the pinion ', which engages a gear-
wheel B, which said gear-wheel B serves as

~ thedriving-wheel of the connecting mechan-

45

ism. The gear-wheel B engages a pinion B/,
mounted 100"46137 on the shaft b. Said ﬂ‘ear—
wheel B is also provided with a era,nk-pm C,
which, by means of the connecting-rod ¢,

sewes to operate the rack-bar c?, the teeth of
which rack-bar engage with the teeth of a pin-

ion B? also loose upon the shaft b.. By the

'50 mechanism described,when the driving-wheel
- B isrevolved the pinion B’ will be contmu-

: cation, takenin connection with
- the accompanying dra,wmgs forming a part

oscillated or reciprocated first in one direc-
tion and then in the other.

shown of smaller diameter than the pinion

B, and, being driven by the crank ¢, will be

moved ata slower rate of speed than said pin-
ion B'.

Oonneéted to the shaft b by a groove-and-

~spline connection p and arranged between the
pinions B’ B® is a shifting-clutch member C,

provided with the usual groove, to be en-

with a spring-pressed pin d, as cleariy shown

in Fig. 4, and each of the pinions B’ B?is
_prowded upon 1its inner face with a hole or

recess d/, adapted to be engaged by said
spring- pressed pins d. The cluteh-lever D
is pivoted to the frame, as at d?, and at its
outer end is provided with & fmk dd. |
KErepresentsanendless cam-chain ar ranged
0 as to be embraced by the fork d® of the
clutch-lever, as shown in Figs. 1 and 2, and
provided with projecting cams e, as shown in
Fig. 6. This endless cam- chain E is sup-

-ported upon suitable sprocket-wheels, one of
which, F, is shown in the drawings, the other

| ously revolved, while the pinion B* will be

The pinion B?is )
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gaged by the fork of the elutch—lever D. The
-movable cluteh C is provided upon each side

7°
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one, Vvthh is an idler, not being shown The |

Sprocket wheel F is secured to a shaft f, upon
which shaft is also secured the ratchet-wheel

G for giving movement to the sprocket-wheel

Upon the
face of the drivin ﬂ'-wheel Bis a cam-grooveg,

Fand thus feedlnﬂ' the cam-chain.

as shown in Fig. 0, Engaging with thls cam-
groove gisa 1'01161 orstud projecting from the

'lever h, which said lever is pivoted to the
frame at h', and to the opposite end of said

lever A is plvoted a pawl /* for engaging the
teeth of the ratchet-wheel G and operating
said ratchet-wheel. A spring ¢ serves to hold
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the pawl A%in operative engagement with the

teeth of said ratchet- wheel.
- - The operation of the parts above descrlbed-

is as follows: It being nunderstood that when

| the cluteh Cisinen ﬂ'agement with the pinion

95

B’ the shaft 6 will be continuously rotated

and that when said clutch is engaged with the -
pinion B* said shaft b will be oscillated or re-
ciprocated back and forth let it be assumed
‘that said clutch is in engagement with the
I pinion B’ and the mechamsm n operatmn
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with the shaft b in rotation. Ateach revolu-
tion of the gear-wheel or driving-wheel B the
cam-chain K will, by means of the cam-groove
g, the lever /i, the pawl %, and the ratehet-
wheel G and sprocket-wheel I, be fed along
one link. When the driving-wheel B has re-
volved a sufficient number of times to bring
the proper cam e on the cam-chain K to a po-
sition where said cam is about to engage the
fork d° on the lever D, the next feed of the
cam-chain will cause said cam e to strike one
arm of the fork of saidlever, and as the cam
1s moved along it will serve to force or throw
sald lever D in a direction to disengage the
clutch Cfrom the pinion B'and to engage the
other pinion B*. The parts are so arranged
that the hole d' in the pinion B? will not be at
the proper position to be engaged by the pro-
jecting pin d upon the movable clutch mem-
ber at the instant, but the spring behind said
pin will yield as the end of said pin comesin
contact with the face of the pinion B2 thereby
enabling the movable clutch to be moved close
up to the face of said pinion and thus become
disengaged from the pinion B’, the spring-
pressed pin being forced into and housed
within the body of the clutch. Whennowin
the movement of the pinion IB* under the ac-
tion of its rack-bar the hole d’ in the face of
sald pinion is broughtinto the proper position,
the pin d will be shot by its spring, so as to
quickly and firmly engage said pinion and

thus connect the movable clutech member |

therewith. The shaft 6 will then partake of
the motion of the pinion B®and be oscillated
back and forth until another cam e on the op-
posite side of the cam-chain E is brought by
the continuous feed of said cam-chain to a po-
sition where 1t will operate the clutch-lever D
to move it in the opposite direction-—1. e., in
a direction to disengage the clutch C from the
pinion B3¢ and to engage said cluteh with the
pinion I3, which said pinion B' will be engaged
with the c¢luteh C as soon as the hole d’ in the
face of sald pinion is brought to a position
where 1t can be engaged by the appropriate
spring-pressed pind. When thisengagement
has taken place, the shaft b will be continu-
ously rotated under the action of the pinion
B’ until a cam on the cam-chain operates to
again shift the cluteh C. Any desired num-
ber of cams e on the cam-chain may of course
be employed, and by properlylocating and ar-
ranging sald cams the times for the shifting
of the clutch may be varied and regulated as
desired.

The mechanism above described may be
used for various purposes and will be found
particularly useful in connection with that
class of knitting-machines which knit first
around and around, as in knitting the leg
and the foot of a stocking, and then back-
ward and forward, as in knitting the heel and
toe. In applying said mechanism to a knit-
ting-machine of the class referred to four
cams would beemployed arranged alternately

599,608

on opposite sidesof thecam-chain. Thusthe
first cam would serve to shift the cluteh from
the pinion B’ to the pinion IB? at the conclu-
sion of the leg of a stocking and preparatory
tocommencing the heel. Thenextcam would
throw the clutch back again at the conclu-

| sion of the heel and preparatory to commenec-

ing the foot. The third cam would shift the

~clutch again at the end of the foot and pre-

paratory to the commencement of the toe,
and the fourth cam would shift the eclutch
back once more at the end of the toe and pre-
paratory to commencing the leg of the next
stocking.

It will be seen that the means for auto-
matically shifting the cluteh and thus for
changing the shaft 6 from rotary to recipro-
cating motion, and vice versa, is entirely in-
dependent of said shaft, the shifting of the
clutch being effected by a train of mechanism
of which the shaft itself forms no part. DBy
this arrangement the shaft may be oscillated
back and forth any desired number of times
without any shifting of the clutch, whereas
In devices in which the shaft itself forms a
part of the means or mechanism for shifting
the cluteh it is evident that the clutch must
of necessity be shifted first in one direction

and then i1n the other at every oscillation of
the shaft. |

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of a shaft, two pinions
loosely mounted thereon, a movable clutch
connected to said shaft so as to be revolved

therewith, but so as to be capable of sliding

thereon, said cluteh being constructed to en-
gage one or the other of said pinions, a lever
for operating said movable clutch, a cam-
chain for operating said clutch-lever in both
directions, and means for feeding said cam-
chain, substantially as described.

2. The combination of a shaft, two pinions
loosely mounted thereon, means for actuat-
ing said pinions at different rates of speed, a
movable clutch connected to said shaft so as
to be revolved therewith, but so as to be ca-
pable of sliding thereon, and provided with
spring-pressed pins adapted to engage corre-
sponding recesses insaid pinions, and means
independent of said shaft for automatically
shifting said movable clutch from one pinion
to the other without stopping the machine,
whereby said cluteh may be disengaged from
one of said pinions and immediately engaged
with the other, while both pinions are in
motion, but at different rates of speed, sub-
stantially as deseribed. -

‘8. The combination of a shaft, two pinion
loosely mounted thereon, a movable clutch
connected to said shaft so as to be revolved
therewith, but so as to be capable of sliding
thereon, and provided with spring-pressed
pinsadapted to engage corresponding recesses
in sald pinions, a lever for operating said

| movable clutch,a cam-chain foroperating said
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| cluteh level in both dlreetlons and means for | loosely mounted theleon means for actuating 30' |

feeding sald cam-chain, substantlally as de-

| scrlbed

IO

4, The combination of a shaft fwo pmwns
loosely mounted thereon, a duvmﬂ'-wheel or
tooth-gear engaging dueetly with one of said
~ pinions to revolve the same continuously, and
also operating a rack-bar for oscillating the

other of said pinions, a movable clutch con-

nected to said shaft so asto be revolved there-

with, but £o as to be capable of sliding there-

 on, and constructed toengage one or the other

of ‘said pinions, a

lever for operating said

- movable clutch, a cam-chain for operating

-said cluteh- lever and means operated by said

o _drlvmﬂ'—wheel forfeedmﬂ'sa,ld cam- ch.sun sub-

st&ntlally as described.

9. The combination of a shé;ft two plmons
loosely mounted thereon, a movable clatch
connected to said shaft so as to be revolved

- therewith, but so as to be capable of sliding |
" thereon, said clutch being constructed to en-

gage one or the other of s::ud pinions, a lever
engaging and operating said movable clutch,

a cam- cham directly engaging and serving to-
positively operate said lever in both du ec- |

- tlons, and means for feeding said cam- cham
substa,ntmlly as described.

6. The eombmatwn of a shaft two pinions |

said pinions at different rates of speed, a mov-
able eluteh connected to said shaft so as to be

sliding thereon, smd clutch being construeted
to engage one or the . other of said pinions
whlle both are in motlon but at different

rates of speed, a lever posmvely connected

with said cluteh for operating the same, and

means for automatically and positively op-
erating said lever in both dlrectlons, substan-

tially as described.

7. The combination of a Shaft two pinions
loosely mounted thereon, means for revolving
~one of said plIllOHS and means for OSClﬂ&Blnﬂ’ |
the other of said pinions at a different rate of

speed, a movable clutech connected to said

shaft so as to revolve therewith but so as to be
~capable of sliding thereon, and provided with

spring-pressed pins adapted to engage corre-
sponding recesses in sald pinions, a
shifting said movable cluteh, cams for shift-

for operating said cams, substantmlly as de-
&Crlbed H
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a lever for

revolved therewith, but so as to be capable of
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ing smd lever in both dlrectlons and means
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