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Specification of Letters Patent.

- Patented Aug. 22, 1905.
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To all whom it maiy concern:

Be it known that I, Davip J. Sama, a citi-
zen of the United States, residing at Mari-
anna, in the county of Lee and State of Ar-
kansas, have invented a new and useful Motor,
of which the following 1s a specification.

Thisinvention relates to motor mechanisms,
and has for its principal object to provide an
improved mechanism for transforming recip-
rocatory into rotary motion.

A further object of the invention is to con-
struct a mechanism of this kind in which pro-
vision is made for reversing the clirection ot
movement of the reciprocatory member at the
completion of each stroke without shock or
jar and without interruption in the transmis-
sion of movement to the revolving element.

A still further object of the invention is to
provide a motor mechanism of this character
in which the direction of rotative movement
may be changed at will. |

A still further object of the invention 1s to
provide a novel form of mechanism for trans-
forming reciprocatory into rotary motion,
~wherein the reciprocatory member may be
driven either manually or by any desired
power—as, for instance, by coupling said re-
ciprocatory member directly to the piston-rod
of an engine.

A %13111 further object of the invention 18 to
provide a mechanism of this character which
may be instantly thrown into or out of action.

With these and other objects in view, as
will more fully hereinafter appear, the in-
vention consists in certain novel features of
construction and arrangement of parts here-
inafter fully described, illustrated in the ac-
companying drawings, and particularly point-
ed out In the appended claims, it being un-
derstood that various changes in the form,
proportions, size, and minor details of the
structure may be made without departing
from the spirit or sacrificing any of the ac-
vantages of the invention. |

In the accompanying drawings, Figure 1 1s
a longitudinal sectional elevation of a motor
mechanism constructed in accordance with
theinvention. Kig. 21s a transversesectional

view of the same on the line 2 2 of Iig. 1.

Fig. 3 is a detail perspective view of the rack-
carrying frame with the rack detached. Fig.
4 isasectional elevation illustrating a slightly-
modified construction in which the racks are
arranged for movement in a vertical line.

Hig. 5 illustrates a further form of rack-car-
rier and rack-adjusting means. Kig. 6 isa
side elevation illustrating a further embodi-
ment of the invention. TFig. 7 is atransverse
sectional elevation of the same on the line 77
of Fig. 6. HKig. 8 isadetail view illustrating
one of the rack-teeth and 1ts supporting-
spring.

Similar numerals of reference are employed
to indicate corresponding parts throughout
the several figures of the drawings.

The apparatus forminge the subject ot the
present invention may receive motion from
any sultable source of power and may be em-
ployed as a substitute for the usual crank and
connecting rod of an ordinary reciprocatory
engine, or it may be utilized to advantage in
the propulsion of locomotives, steamboats,
and the like or for use as a manual power.

The working parts of the apparatus aresup-
ported on a suitable frame 1, which may be
of any desired construction, its size and shape
being modified to meet the requirements. In
the present case the tframe includes upper and
lower plates 2 and 3, the upper plate belng
provided with a pair of longitudinal slots 5
for the reception of ribs 6, that are secured
to or form a part of the rack-carrying frame
7. Thelower plate is provided with side bars
8. having bearings for the reception of small
rollers 9, on which the rack-carrying frames
are freely moved to and fro.

The rack-carryine frame is provided with
two sets of inclined guides 8 and 9, each set
comprising upper and lower plates arranged
at an oblique angle, and in each of the plates
1s formed a plurality of slots 10 tfor the pas-
sage of small guiding-lugs 11,that project trom

the opposite sides of the racks 12 and 15.

These racks are all of the construction shown
in. 1gs. 1 and 2, and each comprises a block,
the lower edge of which is inclined and dis- .
posed parallel with the edges of the bearing-
plates. The opposite edge of the block is
provided with ribs 14, between which are
pivoted teeth 15, that are adapted to engage
small antifriction-rollers 17, that are pivotally
mounted between disks 18, the latter being
secured to a transversely-extending shaft 19,
that is adapted to sultable bearings 20, car-
ried by the frame of the machine. The teeth
are so mounted that on movement of the rack-
carrying frame in one direction the teeth of
one of the racks—-for instance, the teeth of
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~ the highest rack—will engage the gear formed |

by the rollers 17 and disks 18 and will DPOS1-
tively rotate the same, while the teeth of the

opposite or lowest rack will vield. On move-
ment in the opposite direction the teeth ot the
upper rack will yield and those of the lower

rack will engage with and positively rotate

the gear.
The teeth of the racks 12 are arranged 1n a

plane opposite to that in which the teeth of

the racks 13 are disposed, and when one set
of racks 1s working the opposite set must be
adjusted to inoperative position, provision
being made for adjusting both sets of racks
so that either set may be moved to operative
position In accordance with the direction in
which 1t 1s desired to rotate the shaft.

From each of the racks 12 extends a link
22, and these are connected, respectively, to
opposite ends of a handled lever 23, fulerumed
on the bracket 24. By moving this lever in
one direction the projecting lugs 11 of the
racks may be forced to travel up or down the
inclined slots 10, and thus move the rack-bars
from engagement or in engagement with the
teeth of the gear-wheel. EKach of the bars 22
1s provided with a slot 25, which may be en-
gaged by a locking-plate 26 in order to hold
the racks in either position to which they may
be adjusbed.

To a central bracket 30 in the frame is piv-
oted a pair of levers 31 32, said levers extend-
ing from end to end of the machine and be-
ing provided with two pedal-plates 33, on
which the operators stand.
portions of the levers are connected by a ca-
ble or chain 35, extending over suitable guid-
ing devices 36, so that when the weight of the
operator 1s placed on one lever the mating
lever will be raised. One of the levers is
connected by a palr of flexible cables 38 to
the rack-carrying frame, said cable passmo"
over gulding-sheaves 39.

In the operation of the device the operators
will stand at opposite ends of the machine on
the pedal-plates 33 and may grasp the han-
dles 40. - The weight 1s then placed alter-
nately on the opposite pedal-levers, and the
rack-carrying frame 1s recipr ocatecl thus
transmitting the reciprocatory movement of
the racks to the gears and revolving the main

| shaft.

In order to reverse the movement of the
rack-carrying frame without jar or shock, the
frame 1s provided with bearings for the re-
ception of the shaft 44, on which is mounted

a reversing-wheel 45, having a crank-pin 46,

that is connected by a pitman 47 to the rack-
carrying frame. In practice it 1s found that
by employing a reversing device in the form
of a rather heavy balance-wheel the opera-
tion will be uniform and regular, movement

‘of the rack in both directions bemg oradu-
ally stopped as the rack-frame nears the limit |

The opposite end

of its movement and thence oradually started
agaln In the opposite direction without ap-
pwcmble jar or shock. | |

In some cases the rack-carryving h ame may
be arranged to reciprocate i*ertlcal]_‘;f., a frame
7' of this character being shown in Fig. 4,
and in this case the frame may be connected
to the pedal-levers by links orlevers 50 and a
positive movement of said frame insured.

Fie. 5 1llustrates one ot the most simple
forms of the device. In this case the frame
7*is connected to the rack-bars 12’ by links 51.
and sald rack-bars are connected to an oper-
ating-lever 52 by links 53, so that by a simple
movement of said lever the racks may be
simultaneously moved to operative orinopera-
tive positions. When in operative position.
the racks are locked by a turn-button or catch
26, pivotally connected toa portion of the frame
and engaging a notch 25, formed in one of the
rack-bars in the mannershown in Kigs. 1and 3.

1t will be noted that the racks may be moved
away from the toothed wheel, the upper rack
swinging to the lett and the lower rack to the
right, the ends of the upright portions of the
frame being suthciently remote from the ends
of the rack-bars to permit its movement.

It will of course be understood that the
invention 1s applicable to all places where 1%
may be desired to dispense with the use of an
orcdinary crank in the transtorming of recipro-
catory into rotary movement, and in FKigs. 6
and 7 is 1llustrated one application of the in-
vention where it 1s not necessary to provide
for reversal in the direction of rotation.

The rack-carrying frame 7" is of practically
the same constructionas previously described
and 1s connected by a rod 60 toasuitablesource
' —astori ,the piston of a recip-
rocating engine—and the connection between
the rod and frame may be strengthened by the
employment of brace-rods 61.

‘The rack-carrying frame 1s provided with
an upper rail 62, that fits in grooved rollers 64,
carried by brackets 65, extending from the
stationary frame, said rollers serving to prop-
erly guide the rack-carrying frame during its
reciprocatory movement and serving at the
same time to prevent lateral play. The frame
1sprovided with anauxiliary pair of rollers 66,
that run on a rail 67, that may form aportion
of a suitable bed or base plate, and the number
of rolls may be increased or diminished to any
desired extent and their location may be al-
tered 1n accordance with circumstances. In
this case also the rack-frame is connected by
a pitman 47 to areversing-wheel 45, that may
be disposed at any desired distance from the
rack-frame, while the main shaft 19 is pro-
vided with a balance-wheel 70. This feature

of construction may be used to advantage in

connectlon with the mecha,msms pr evlously
described.
Tn all cases the teeth may be Blth@l counter-
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weighted or may be held in position by means
of springs, as illustrated, for instance, 1in Kig.
8, wherein 80 designates a small leaf-spring
bearing against one ot the rack-teeth and serv-
ing to restore the same to operative position.

Havmo’ thus described the invention, what
is claimed is—

1. The combination with a reciprocatory
frame, of a pair of racks carried by the frame
and adjustable thereon to operative and inop-
erative positions, the teeth of the racks being
vieldable in opposite directions, respectively,
a shaft, and a gear carried by the shaft and
intermeshing with said racks.

. The combination with a reciprocatory
frame, of a palr of racks carried by the frame
and adjustable thereon, an adjusting means
connecting both racks for mutual movement,
a shaft, and a gear carried by the shaft and
intermeshing with said racks.

3. In a motor, the combination with a shaftt,
of a pair of gears secured thereto, a pair of
sets ot rachs for intermeshing with the gears,
sald racks serving resDectlvely., to impart ro-
tative movement in opposite directions to the
oear-wheels, and means for adjusting the racks
to operative and inoperative positions.

4. The combination with a shaft, of a pair of

oears carried thereby, a reciprocatory frame,

a pair of sets of rackscarried by and movable
with the frame, said racks being provided with
teeth yieldable in one direction, sald racks
serving respectively to revolve the shaft In
opposite directions, and an adjusting means
connecting the racks of each set for mutual
movement to operatwe and inoperative posi-
tions.

5. In a motor, a shaft, a gear mounted on

the shaft, a reciprocatory frame having a palr

of inclined guide-plates, a. pair of racks car-

ried by said guide-plates, and provided with
vieldable teeth for engagement with the gear-
wheel, and means for adjusting sald racks on
the inclined guide-plates thereby to move the

teeth of the racks into and out of mesh with
the teeth of the gear.

6. The combination in a motor, of-a shatt,
a gear mounted on the shaft, a reciprocatory
frame, a pair of sets of slotted guide-plates
carried by the frame, said slots being arrangec

‘on oblique lines, a pair of racks having lugs

fitting within said slots, the teeth of the racks
being yieldable in one direction and serving
to impart rotative movement to the gear, and
an adjustable lever pivoted to the frame and
having a lnk connection with both racks.

7. The combination with a frame, of a shatt
having bearingson said frame, a reciprocatory
frame guided “within the main frame and hav-
ing a pair of sets of slotted guide-plates ar-
ranged on oblique lines, a pair of racks car-
ried by the guide-plates and provided with
lugs fitting within said slots, said racks hav-
ing yieldable teeth, a gear intermeshing with
the racks, an adjustable lever pivoted to the
reciprocatory frame, a pair of notches, links
connecting said lever to the racks, and lock-
ing-plates carried by the reciprocatory frame
and adapted to enter said notches.

8. In mechanism for transforming recipro-
catory into rotary motion, a shaft, a ratchet-
wheel thereon, a rack engaging the ratchet-
wheel, means for operating the rack, a revo-
luble wheel connected to said rack and serv-
Ing as a means for reversing the movement
thereof. _

9. In a means for transforming reciproca-
tory into rotary motion, a shaft, a ratchet-
wheel thereon, a rack engaging the ratchet-
wheel, a reversing- wheel, and a pitman con-
nectmo said reversing-wheel to the rack.

In testimony that [ claim the toregolng as
my own I have hereto affixed my sig nature in
the presence of two witnesses.

DAVID J. SHEA.

Witnesses:
W. A. JOHNSTON,
- DuxcanNn Brown.
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