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7o all whom it may CONncer:

Be it known that I, ALVIN BAUGHMAN, &
citizen of the United States, residing at Gris-
wold, in the county of Cass and State of lowa,

¢ have invented new and useful Improvements
in Mechanical Movements, of which the fol-
lowing is a specification.

My invention relates to mechanical move-

ments, the object of the same being to pro-
1o vide novel means for converting rotary into
reciprocating motion, or vice versa, the same
being adapted for use in connection with
windmills, engines, bicycles, and the like.

The invention consists of a hollow substan-

15 tially elliptical frame having internal rack-
teeth thereon, a rotary shaft, a pinion thereon
meshing with said rack-teeth, a traveler
adapted to move upon a track on the outer
surface of said frame loosely connected with

20 said shaft and having a cam thereon adapted

to engage a roller on said frame for antomat--

ically shifting said traveler from one side of
the frame to the other at opposite ends of the
stroke.

The invention also consists in certain fea-
tures and details of construction and com-
binations of parts, which will be hereinafter
more fully deseribed and claimed.

In the drawings forming a part of this
30 specification, Figure 1isaside elevation illus-

trative of my invention. Fig. 2 is a top or

edge view of the same. Fig.3isa view simi-

lar to Fig. 1, showing the reciprocating mem-

ber near the end of its stroke in one direction;
2c and Fig. 4 is an end view, partly in section.
Fig. 5 is a side elevation illustrating a modi-
fied construction. Fig. 6 is a top or edge
view of the same.
the line 7 7 of Fig. 3.

Like reference-numerals indicate like parts
in the different views.
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The hollow frame 1 is substantially ellip-

tical in shape having straight parallel sides
and rounded ends. The inner surface of the
45 frame 1 is provided with rack-teeth 2, and
the periphery of said frame is formed with a
track 3 extending entirely around the same.
This track 8 is double, the two parts thereotf
being separated from each other by a project-
co ing rib 4. At the curved ends of the frame 1
the two parts of the track are provided with

Fig. 7 is a cross-section on

L

frame 1.

as shown, consist of curved

guards 5 5, which,
the opposite sides of the

plates secured to

frame 1 and projecting beyond the periphery .

thereof. The trackway 3 is by this construae-
tion closed on opposite sides at the ends of
the frame. Adjacent to one end of each of
the curved guards 5 are rollers 6 6, arranged

in pairs upon opposite sides of the frame 1

and serving as engaging portions for cams,
as will hereinafter appear. The rotary shaft
7 lies at right angles to the plane of the frame

‘1, extends into or through said frame, and

has a pinion 8 thereon which meshes with
the rack-teeth 2. In order that the pinion &
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may travel from the rack-teeth 2 on oné side

of the frame 1 to those on the other side,
some means must be provided for guiding
the frame 1 and for holding the pinion 3 1In
engagement with the teeth 2 on one side or
the other. The means provided by me con-
sists of track-travelers 9 in the form of anti-
frietion rollers mounted in the ends of arms
10, loosely mounted on the shaft 7 on opposite
sides of the pinion 8. These rollers 9 are
adapted to move in the two parts of the track-
way 3, and as they are mounted on the shaft
7 they will serve to maintain the pinion 8 in
engagement with the rack-teeth 2 of the
frame 1 no matter what the relative position
of the shaft 7 and said frame may be. The
onds of the arms 10 opposite those in which
the rollers 9 are mounted are in the form of

‘cams, the same being provided with cam-sur-

faces 11, which are adapted to engage the
rollers 6 on the frame 1. Said cam-surfaces
11 gradually increase in distance from the
shaft 7 from the points 12 to the extreme ends
of the arms 10 opposite the rollers 9. DBy
this construction it will be seen that if the
shaft 7 be the driving member and the frame
1 the driven member when the pinion 3 is in
mesh with the teeth 2 on the lower side of the
frame 1 the rollers 9, which constitute the
track-travelers, will lie beneath the shaft 7
and be in engagement with that portion of
the track 3 which is on the under side of the
Now then when the frame 1 has

been moved to a point near the end of its
stroke to the left the cam-surfaces 11 on the
arms 10 will be brought into engagement with
the rollers 6 at the upper right-hand end ot
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the frame 1.
be to throw the lower ends of the arms 10,
carrying the rollers or track-travelers 9, tothe
right, and thenee upwardly around the curved
end of the track 3 between the guards 5 un-
til they assume a position in the track 3 on
the upper side of the frame1. The continu-
ous rotation of the shaft 7 will move the frame
1 to the right, the pinion 8 being held in mesh
with the rack-teeth 2 of the frame 1 by the

engagement of the rollers 9 with the upper )

part' of the track 3. When the frame 1
reaches the end of its stroke to the right, the
cam-surfaces 11 are brought into engagement
with the rollers 6 at the lower left-hand end
of the frame 1, and the arms 10, carrying the
rollers or track-travelers 9, are turned first
to the left and then downwardly into their
original position beneath the shaft 7 and in
engagement with the lower

at all positions.

the engagement of the pinion 8 with more
than one portion of the rack-teeth.

In the modified form of my invention illus-?
trated in Figs. 5, 6, and 7 of the drawings the

elliptical frame 1* is made in two parts par-

allel to each other and slightly separated, so |
as to form a continuous gnideway 13 between
them. The two partsof said frame are held:
necting-plates 14 14, secured to the ends ofl
The cams 11
are, as before, loosely mounted on the shaft
7; but two pinions 8* 8® are secured to said
shaft which mesh with the rack-teeth on the
A single arm 10°,
in which the rollers or track-travelers 192» are.
mounted, is employed instead of the twin
T'he end of the arm
10* adjacent to the rollers 9 projects through
the guideway 13 between the two parts of the
frame, and the opposite end of said arm 10*
18 formed with a circular enlargement 15,
whose edge projectsinto the gnideway 13. The
“arm 10° is loosely mounted on the shaft 7 and
> is secured to the cams 11 by means of bolts,
screws, or other analogous securing devices
extending through said cams and said circu-
By construecting the de-
vice in the manner just deseribed a single
track-traveler-supportingarm 10*instead of a,
plurality of the same may be employed,and the
arm 10* and its circular enlargement moving
in the guideway 13 serve as guides or guards
to prevent the lateral displacement of the
pinions 8* and |

In this position by means of U-shaped con-

the two parts of said frame.

bwo parts of the frame 12,

arms 10 and rollers 9.

lar enlargement 15.

frame 1* and the cams 11 and
3°, connected with the shaft 7. The opera-

tion of this form of my invention is similar

to that described with reference to the con-
struetion shown in Figs. 1, 2, 3, and 4 of the

65 drawings.

Having now described my invention, what

The result of this action will!

part of the track
3. It will thus be seen that the pinion 8 and
rack-teeth 2 are held in mesh with each other
Furthermore, it is then im-
possible for any clogging or binding between
the different parts of the device by reason of

f
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Iclaim as new, and desire to secure by Letters
Patent, is— * |

1. The combination with a hollow, substan-
tially elliptical frame having internal rack-
teeth thereon, a rotary shaft and a pinion

70

thereon adapted to mesh with the rack-teeth

on sald frame, of a track-traveler adapted to
engage the periphery of said frame for hold-
ing said pinion in engagement with said rack-
teeth, and means for automatically shifting
sald traveler from one side of the frame to
the other at the ends of the strokes of said
frame. |

2. Thecombination with a hollow, substan-
tially elliptical frame having internal rack-

teeth thereon, a rotary shaft and a pinion

thereon adapted to mesh with the rack-teeth
on said frame, of a track-traveler loosely con-
nected to said shaft and adapted to engage
the periphery of said frame for holding said
pinion in mesh with said rack-teeth, and
means for shifting the position of said trav-
eler from one side of said frame to the other
at the ends of the strokes of said frame.

5. The combination with ahollow, substan-
tially elliptical frame having .internal rack-
teeth thereon, a rotary shaft and a pinion
thereon adapted to mesh with the rack-teeth
on sald frame, of an arm loosely connected
with said shaft, an antifriction-roller mount-
ed in said arm constituting a track-traveler,
and adapted to move on a track on the pe-
riphery of said frame for holding said pinion
in mesh with said rack-teeth, and means for
automatically shifting the position of said
rollers from one side of said frame to the
other at the ends of the strokes of said frame.

4, Thecombination with ahollow, substan-
tially elliptical fraine having internal rack-
teeth thereon and having engaging portions
on opposite sides near its opposite ends a ro-
tary shaft and a pinion on said shaft adapted
to mesh with said rack-teeth, of a track-trav-
eler adapted to move in a track on the pe-
riphery of said frame for holding said pinion
in mesh with said rack-teeth, and a cam con-

nected with said traveler and adapted to be

acted upon by said engaging portions for shift-
ing said traveler from one side of said frame

to the other.

0. The combination with a hollow, substan-
tially elliptical frame.having internal rack-
teeth thereon, a rotary shaft and a pinion
thereon adapted to mesh with the rack-teeth
on said frame, of a track-traveler adapted to

engage the periphery of said frame for hold-

ingsaid pinion in engagement with said rack-
teeth, means for automatically shifting said
traveler from one side of the frame to the
other at the ends of the strokes of said frame,

and a guide or gunard for holding said frame

and said pinion in proper relation to each
other. | *

6. The combination with a hollow, substan-
tially elliptical frame having internal rack-

i teeth thereon and having engaging portions
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on opposite sides near its opposite ends, a ro-
tary shaft, and a
od to mesh with said rack-teeth, of a track-
traveler adapted to move on the periphery of
said frame for holding said pinion in mesh
with said rack-teeth, a cam connected with
said traveler and adapted to be acted upon by
said engaging portions for shifting said trav-
oler from one side of the frame to the other,
and a guide or guard for preventing lateral
displacement of said frame and said pinion
and cam with respect to each other.

7 The combination with a hollow, substan- |

tially elliptical frame having internal rack-
teoth thereon and having engaging portions
on opposite sides near its opposite ends, the
gaid frame being made i two parts forming

a continuous guideway between said parts, a |
rotary shaft, and pinions on said shaft adapt- |

pinion on said shaft adapt-

S

l oed to mesh with the rack-teeth on the two

parts of said frame, of an arm loosely mount-
od on said shaft and projecting through said
onideway, one end of sald arm having a cir-

cular enlargement thereon which projects .

into said guideway, a roller on the opposite
ond of said arm adapted to engage the pe-

riphery of said frame, and camsloosely mount-

od on said shaft, connected with said arm, and

adapted to be acted upon by said engaging
portions for shifting said roller from one side

of said frame to the other.

In testimony whereof I have hereunto set

my hand in presence of two subseribing wit-

Nnesses. ,
| ALVIN BAUGHMAN.
Witnesses:
C. B. CLOVIS,
DAVID W. LEONARD.
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