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Lo all whom it may concern:

Be it known that I, Josera A. FRENIER, a
citizen of the United States of America, and
a resident of Davenport, Scott county, Towa,
have invented a certain new and useful Im-
provement 1n Mechanical Movements, of
which the following is a specification.

My invention contemplates a novel and
highly-effective mechanical movement for
converting rotary motion into a reciprocat-

ing or oscillatory motion.
Generally stated, the object of my invention

18 the provision of an improved and highly-ef-

ficlent mechanical movement of the forego- |

Ing general character.

opeclal objects of my invention are the
provision of an improved construction and
arrangement whereby an eccentric device
may be employed for converting the continu-
ous rotation of one shaft into a reciprocating
or oscillatory motion on the part of another
member, the provision of an improved con-
struction and arrangement whereby an ec-
centric device and a rack-and-pinion device
may be combined and employed in codpera-
tive relation to each other for converting the
continuous rotation of one shaft into an os-
cillatory or back-and-forth reciprocal rota-
tion on the part of another shaft, and the
provision of certain details and features of
Improvement tending to increase the general

elhiciency and serviceablity of a mechanical

movement of this particular character.

In the accompanying drawings, Figure 1 is

a plan of my improved mechanical move-
ment. Fig. 2 1is a side elevation of the same.
Fig. 3 1s a side elevation of the shaft and gear-
g for .driving the said mechanical move-
ment, the adjacent portions of the latter be-
ing shown in side elevation.

As thus illustrated, my improved mechan-
ical movement comprises a shaft A, upon
which 1s mounted a disk B.
served that the said disk or cam is eccentric-
ally mounted, inasmuch as the axis of the
shaft 1s not coincident with the center of the
sald disk or cam. Furthermore,itwillbeseen
that this eccentric cam is not secured at a
right angle to the shaft, but, to the contrary,
1s arranged obliquely thereto. The recipro-
cating or oscillatory rack C is pivotally

mounted at ¢ and provided with oppositely-

arranged arms or cheeks ¢/, adapted always
to be in contact with the periphery of the said

It will be ob-

| eccentric cam B. At its other end the said

rack 1s provided with a curved row of rack-
teeth ¢?, arranged in a curved slot ¢3. Be-
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tween this slot and the axis of the rack a ver-

tical shaft D is provided and arranged to ex-

tend upwardly through a curved slot ¢*in the
- sald rack. This shaft D carries a pinion d,
‘adapted to engage the rack-teeth ¢*. With

this arrangement it is evident that the recip-
rocation of the rack—that is to say, the os-
cillation of the entire rack member about its
axis c—will produce a rotation of the shaft D

1n one direction and then g similar rotation in

the opposite direction. In other words, the
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reciprocation or oscillation of this rack mem-

ber Cproduces a back-and-forth or reciprocal
rotation on the part of the shaft D.

It will be seen that the reciprocation of the
curved rack, brought about by the oscilla-
tion of the entire rack member about its axis
¢, 1s caused by the rotation of the shaft A and
the consequent throw or swing of the eccen-

tric cam B from one side to the other. When

the eccentric cam swings to one side, the rack-
teeth ¢* swing in an opposite direction, and

“then when the rotation of the shaft A carries

70

75

30

the eccentric cam to the other side the s_aid :
curved rack will be reversed in its motion -

and caused to rotate the shaft D in an oppo-
site direction. _
thus obliquely mounted on the shaft A it is
evident that 1t will always have an effective
contact with the cheeks or engaging portions
¢’, which are rigid with the curved rack.
Furthermore, with this arrangement I find
that the portions ¢’ can be made shorter than
would be the case were the eccentric cam ar-
ranged squarely or at a right angle with ref-
erence to the shaft.
throw or stroke of the rack is materially in-
creased, as with the projections ¢ made
comparatively short they do not tend to
come Into contact with the shaft A or with
any of its bearings. The portions ¢’ must, of
course, be so proportioned and curved and

formed as to keep their inner faces always in

contact with the periphery of the eccentric
cam. In other words, it is preferable to keep

With the eccentric cam -
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Consequently the
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the eccentric cam constantly in contact with

the mmner surfaces of said portions ¢, inas-
much as this prevents any tendency toward
lost motion.

It will be readily understood that the

| shafts A and D can be mounted in any suit-
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-operating the mechanical movement.
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able bearings. For example, the shaft A
can be mounted in bearings K& and the shait
D can be supported in a bearing I, the pin-
ion d being secured in place upon the shaft
D and resting upon the salid bearing I.
These bearings can all be rigidly connected
by a base or plate G. If desired, the bear-
ings and the plate can all be cast in one inte-
gral piece. The axis ¢ can also be mounted

in the inner bearing K. A washer ¢’ and

cotter-pin d* can be applied to the upper end
of the shaft D for preventing the rack from
lifting out of engagement with the pinion d.
Furthermore, any suitable arrangement can
be employed for rotating the shaft A. Ifor

example, a speed-down gearing consisting of
the pinion H and a gear-wheel I, the latter

secured to the shaft A, can be employed for
As
shown, the pinion H is secured to a shaft J,
which latter can be rotated either by hand-
power or by any suitable motive power.
With my improved construction 1t will be
seen that I employ very simple and 1nexpen-
sive and yet highly-efficient means for con-
verting a continuous rotation on the part of

one shaft into a back-and-forth or reciprocal-
-rotation on the part of another shaft.

very simple and novel construction of the
mechanical movement makes 1t possible to

-manufacture the same at a comparatively

low cost. 1t is obvious, however, that the

construction can be varied more or less with-

out departing from the spirit of my inven-
tion, and for this reason I do not limit my-

self to the exact construction shown and de-

scribed.
What I claim as my invention 1s—
1. In a mechanical movement, the combi-

‘nation of two shafts arranged at right angles
to each other, and means including an eccen-

tric device and pivoted rack arranged inter-

mediate of said shafts, for converting the

continuous rotation of one shaft into a back-
and-forth or reciprocal rotation on the part
of the other shaft, said eccentric device 1n-
cluding an eccentric cam, and vibrating
means engaging the periphery of said cam,
said means having an axis parallel but non-
coincident with said other shaft.

2. In a mechanical movement, the combai-
nation of a shaft, another shatt arranged 1n
suitable relation to the first-mentioned shaft,

“and means including an eccentric device and
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-pivoted rack arranged as power-transmitting
.connection for converting the continuous ro-

tation of one shaft into a back-and-forth re-

ciprocal rotation on the part of the other
shaft, said eccentric device including an ec-

centric cam, and vibrating means engaging
the periphery of said cam, said means having
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an axis parallel but non-coincident with said
other shaft. .

3. In a mechanical movement, the combi-
nation of a horizontal shaft, a vertically-dis-
posed shaft, a pinion on the vertically-dis-

horizontal shaft, and means carried by the
said rack for engaging the said cam, whereby
the continuous rotation of the horizontal
shaft is converted into a back-and-forth or
reciprocal rotation on the part of the verti-
cally-disposed shait. -

4. In a mechanical movement, the combi-
nation of a shaft, another shaft arranged at a
right angle thereto, a pinion on one shaft, a
rack engaging said pinion, an eccentric cam
on the other shaft, and means carried by the
rack and engaging said eccentric cam.

5. In a mechanical movement, the combi-
nation of a shaft, an eccentric cam on said
shaft, a rack member mounted to oscillate
about an axis extending at a right angle to
said shaft, provided with a row of rack-teeth,
and with a pair of cheeks adapted to engage
diametrically opposite sides of the periphery
of sald eccentric cam, another shaft, and a
pinion on said last-mentioned shaft adapted
to engage said rack-teeth, whereby the con-
tinuous rotation of the first-mentioned shaft
is converted into a back-and-forth or recip-

Hg

posed shaft, a reciprocating rack adapted to
‘engage sald pinion, an eccentric cam on the
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rocal rotation on the part of said last-men- .

tioned shaft.

6. In a mechanical movement, the combi-
nation of a shaft, a disk mounted obliquely
and eccentrically on said shaft, a pivoted
rack member provided with rigid portions
adapted to engage the periphery of said disk
at diametrically opposite sides thereof, said
pivoted member being also provided with
rack-teeth, a suitable shaft, a pinion thereon
adapted to engage said rack-teeth, whereby
the continuous rotation of the said cam 1s
converted into a back-and-forth or reciprocal
rotation on the part of said pinion.

7. In a mechanical movement, the combi-
nation of a rotary eccentric cam, a pivoted
oscillatory member provided with oppositely-
arranged portions having curved inner en-
caging surfaces adapted to be retained in
constant engagement with the periphery ot
sald cam, and power-transmitting connec-
tions for utilizing the oscillatory motion of
sald member, produced by the continuous ro-
tation of said cam.

8. In a mechanical movement, the combi-
nation of a shaft, a pinion, a pivoted rack en-
gaging said pinion, and means including an
eccentrically-mounted element arranged as
power-transmitting connection for convert-
ing a continuous rotation of said shaft into
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back-and-forth or reciprocating motion on | ing at a right angle to the other, substantially
the part of said rack, said rack provided with | as shown and described. N €2
a rigld portion engaging said element, the | Signed by me at Davenport, Scott county,
axis of the rack extending at an angle to said | Iowa, this 6th day of November, 1905.

shaft. JOSEPH A. FRENIER.

9. In a mechanical movement, the combi- | Witnesses:
nation of an eccentric cam and a rack, and Wwm. H. BEENK,
separate axes for the same, one axis extend-!  J. C. HaLL.
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