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To all, whom it may concern: 
Beit known that I, EDWARD C. RIDDLE, of 

Browning, in the county of Linn and State of 
Missouri, have invented a new and Improved 
Mechanical Movement, of which the follow 
ing is a full, clear, and exact description. 
My invention consists of a mechanical 

movement designed for use in converting re 
ciprocating into rotary motion, and the con 
trary, and comprises two racks, each consist 
ing of two side bars having their inward or 
opposed surfaces toothed and at such a dis 
tance apart as to permit a pinion to engage 

- I5 

2 ? 

25 

35 

45 

the teeth of one side without touching the 
teeth upon the other side, and of certain con 
structions in connection there with by which 
the racks are caused to reciprocate by the rev 
olution of the pinion or by which the pinion 
is caused to rotate by opposite reciprocations 
of the racks. 
My invention consists of certain construc 

tions which will be hereinafter described, and 
particularly pointed out in the claims. 
Reference is to be had to the accompanying 

drawings, forming a part of this specification, 
in which similar characters of reference indi 
cate corresponding parts in all the views. 

Figure 1 is a longitudinal section through 
the framework, showing the racks in plan. 
Fig. 2 is a longitudinal section taken at right 
angles to that of Fig. 1. Fig. 3 is a cross-sec 
tion; and Fig. 4 is a section corresponding to 
that shown in Fig. 1, but with the parts in a 
different position. . 
The object of my invention is to produce a 

device which by means of racks and a pin 
ion may be used to convert reciprocating into 
rotary motion, or the contrary, and to secure 
a better operation thereof than by similar 
previous devices. As shown in the drawings, 
my invention is not combined with any par 
ticular mechanism, but, as will readily be 
seen, may be used for any purpose where such 
a result is desired. 
The device is herein shown as mounted 

within a frame A, provided with guideways 
A", adapted to engage, opposite edges of the 
reciprocating members. These reciprocating 
members each include a frame B, which I 
have termed a “gate,’ and a rack D, which is 
mounted upon said gate, so as to have a lim 
ited lateral reciprocation thereon. 

Each gate B is mounted with its edges slid 
ing in grooves formed in the side surfaces of 
the guides A. At each end the gate is pro 
vided with raised ribs B'. The ends of the 
rack D fit snugly within these ribs, against 
which they slide. At each end of the rackD 
is formed a recess d, opening to the outer side 
thereof and receiving a lug b, which is re 
movably secured upon the rib B' of the gate. 
This lug serves to hold the rack in place and 
to limit the amount of its side reciprocation. 
The rackID is formed of two side bars which 

are toothed upon their inner or opposed edges 
and connected at each end by a cross mem 
ber. This forms an opening which, as shown 
in the drawings, termininates at each endin 
a curve. At the center of this curve is placed 
a single tooth e, corresponding in size with 
the teeth E upon the side bars. These teeth. 
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E are made so as to mesh with the teeth of a 
pinion or gear G, which is mounted upon a 
shaft g, extending in a direction at a right 
angle to the plane of the rack. This gear 
has a width of face which enables it to engage 
the teeth upon both racks at the same time. 
Upon the faces of the racks which are ad 

jacent are secured ribs F, which act as sliding 
pieces to maintain the two racks in proper re 
lation to each other during their reciprocation 
and to secure certain contact of the rack-teeth 
with the teeth of the gear G. These ribs are 
mounted upon the racks by means of lateral 
slots fandbolts f', passing through said slots 
and engaging the ribs. These ribs are made 
of such a length that their ends will pass by 
each other when the racks are moved to the 
outer limit of their travel. 

In the operation of the device each rib F 
is alternately outside of and then inside of 
the corresponding rib upon the opposite rack, 
the side surfaces of the ribs F being in sliding 
contact while the racks are being recipro 
cated. By making these ribs movable upon 
the racks in the manner described they may 
be adjusted so as to maintain proper contact 
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of the racks with the gear and also proper 
sliding contact between the ribs upon the 
two racks. - 
The operation of the device is as follows: 

Starting upon the supposition that the power 
is applied to the racks in order to rotate 
the shaftg, the reciprocation of the racks will 
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rotate the gear and the shaft. The recip 
location of the racks should be in opposite 
directions, as the opposite sets of teeth on 
each rack are in contact with the gear at the 
same time. When the lacks have reached 
One limit of their travel, the teeth e, situated 
at the end of the openings in said racks, are 
engaged by the gear G, which results in shift 
ing the racks laterally until the teeth upon 
the opposite racks are engaged by the gear. 
At this point the power applied to the racks 
is to be reversed, when, the opposite set of 
teeth being in contact with the gear, the op 
posite movement of the racks will cause a 
continuation of the rotation of the gear and 
shaft. At the point where the lateral recip 
location of the racks is commenced, being 
the position shown in Fig. 1 the ribs F are 
SO situated in relation to each other that their 
ends will clear and permit the rib which nor 
lmally was outside to be transferred to the 
innel side of the rib upon the other rack. 
This transfer is accomplished alternately at 
each end of the reciprocation. 

In using my device reversely-that is, to 
transform rotary motion into reciprocating 
the action is substantially the same. In this 
case, however, the gear is the driver and the 
racks the driven member. The gates may 
be provided with eyes 13, located at one end 
thereof, and to which connection may be 
made from the mechanism operating or being 
operated by the device. 
As herein shown and described, this device 

is Superior to similar constructions in being 
adjustable for wear and so that the parts 
may be kept in the best working position at 
all times and also in being constructed so 
that the reciprocating members move at all 
times in a perfectly straight line, thus en 
abling them to be connected directly and rig 
idly to straight reciprocating devices, such 
as pump or engine cylinders. 

IIaving thus described my invention, I 
claim as new and desire to secure by Letters 
Patent– 

I. A device for converting reciprocating 
into l'otary motion and the contrary, compris 
ing a frame having two sets of parallel guide 
Ways therein, two reciprocating frames or 
guides sliding longitudinally in said guide 
Ways and provided with lateral guides, a rack 
mounted to slide laterally in said guides, said 
frame and rack being provided with stops 
limiting said lateral movement, said racks 
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consisting of two bars connected at their 
ends and having the inner or opposed sur 
faces of the side bal's toothed, libs fixed to 
each of the side bars upon the side facing 
the other rack and adapted to slidingly en 

i gage each other, a single tooth upon the cross 
bars at each end of the lacks, and a pinion 
mounted upon a shaft and clngaging opposite 
sides of each rack, substantially as specified. 

2. A device for converting reciprocating 
into rotary motion and the contrary, compris 
ing a frame having two sets of parallel guide 
ways therein, two reciprocating frames or 
gates sliding on said guideways and provided 
With lateral guides, a rack mounted to slide 
in said lateral guides, said frame and rack 
being provided with stops limiting said lat 
eral movement, said rack consisting of two 
bars connected at their ends and having the 
inner or opposed surfaces of the side bars 
toothed, ribs fixed to each bar upon the side 
facing the other rack and adapted to slidingly 
engage each other, said ribs being secured by 
bolts passing through laterally - extending 
slots so as to be laterally adjustable, a single 
tooth upon the cross-bars at each end of the 
racks, and a pinion mounted upon the shaft 
and engaging opposite sides of each rack, Sul)- 
stantially as specified. 

3. A device for converting reciprocating 
into rotary motion and the contrary, complis 
.ing a frame having tvo sets of parallel guide 
ways therein, two reciprocating frames or 
gates sliding in said guideways and provided 
with lateral guiles, a lack mounted to slide 
in said lateral guides, said frames and racks 
being provided with stops to limit said lat 
eral movement consisting of a lug upon the 
gate entering a recess upon the rack, said 
racks consisting of two bal's connected at 
their ends and having inner or opposed sur 
faces of the side bars toothed, ribs fixed to 
each bar upon the side facing the other rack 
and adapted to slidingly engage each other, 
and of such length as to pass by each other 
at the limit of their stroke, means for later 
ally adjusting said ribs, a single tooth upon 
the cross-bal's at cach end of the racks, and 
a pinion mounted upon the shaft and engag 
ing opposite sides of each rack, substantially 
as specified. 

EDVVAIRI) C. ]RII)})LE. 
VWitnesses: 

J. I. IIARNION, 
S. L. GIBSON. 
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