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UNITED STATES PATENT OFFICE.

HENERY LEE FLOOD, OF PONCA CITY, OKLAHOMA,.
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1,316,437,

Specification of Letters Patent.

Patented Sept. 16, 1919.

Application filed Apri) 24, 1917. Serial No. 164,227,

1o all whon it may concern:

Be it known that I, Hexry Lee Froop,
a citizen of the United States, residing at
TPonca City, in the county of Kay and State
of Oklahoma, have invented new and useful
Improvements in Racks and Pinion Mecha-
nism for Engines, of which the following is
a specification.

This invention relates to gas engines or
engines of the internal combustion type, the
main object of the invention being to pro-
vide in connection with a plurality of cylin-
ders and pistons, novel rack and pinion
means for transmitting the motion of said
pistons to the engine shaft in such manner
as to produce a practically continuous
torque, at the same time eliminating the use
of a crank shaft, cam shaft, cam gears, loose
connecting rods, wrist pins and a number of
bearings incident to the use of the parts just
mentioned. Under the arrangement herein
shown and described, a complete revolution
of the engine shaft and fly-wheel is obtained
for each explosion in each cylinder thus ob-
taining a great advantage over the ordinary
types of internal combustion engines in
which only one-half of a revolution is ob-
tained for each stroke in a two-cycle engine,
and only one-quarter of a revolution is ob-
tained for each stroke in a four-cycle engine.

With the above and other objects in view,
the invention consists in the novel construc-
tion, combination and arrangement of parts
herein described, llustrated and claimed.

In the accompanying drawings:—

Figure 1 is a vertical longitudinal section
through an engine embodying the presen
invention. :

Fig. 2 is a vertical cross section taken ad-
jacent to the engine shaft.

Fig. 8 is a fragmentary longitudinal sec-
tion showing the controlling or guiding
means for the slidable oblong gear. ,

Fig. 4 is an end elevation of the sliding
gear detached. )

Fig. 5 is a detail view showing the sup-
port for the rollers which codperate with
the sliding gear. , :

Referring to the drawings 1 designates the
engine shaft, 2 a spur gear fast thereon, the

shaft also having fast thereon one or morj.

fly-wheels 3 and said shaft being journale
in bearings 4 on the engine frame indicated
at 5.

Arranged at opposite sides of the engine
ghaft 1 are opposed cylinders 6 and 7. These

cylinders are arranged with their longitudi-
nal axes in alinenent with each other and
each cylinder contains a reciprocatory pis-
ton 8. Kach piston 8 has fixedly secured
thereto a piston rod 9 which extends in-
wardly toward the engine shaft 1, the inner
ends of the rods 9 being fixedly connected to
a reciprocatory yoke 10. All of the parts
8, 9 and 10 reciprocate practically as a unit.
The rods 9 operate through stufling boxes 11
in the inner heads 12 of the cylinders 6 and
7. The outer ends of the cylinders are
closed by heads 13 forming the combustion
chambers 14.

The yoke 10 is in the form of a substan-
tially open center rectangular frame and
within the rectangular space 15 of said yoke
is mounted a sliding gear 16 the same being
formed with internal teeth 17 arranged in a
continuous series as illustrated in the draw-
ings and adapted to coGperate with the gear
2 on the engine shaft 1. The space 15 1s of

reater width than the gear 16 so that the
atter may slide transversely with respect to
its length and the length of the yoke 10 in
order that when the gear 16 is moving in one
direction, the upper teeth thereof will en-
gage the gear 2 and when moving in the
opposite direction, the lower teeth will en-
gage sald gear, motion being thus trans-
mitted to the gear 2 and the shaft 1 in each
back and forth movement of the sliding
gear, the yoke 10 and the pistons 8.

The sliding gear 16 is held in place in the
yoke 10 by means of retainers 18 shown in
the form of metal strips secured to the yoke
and overlapping the ends and opposite side
faces of the sliding gear 16. To enable the
gear 16 to operate with a minimum amount
of friction, the -opposite ends thereof are
provided with semi-cylindrical recesses 19
in which are placed anti - friction rollers 20
which work in contact with the opposing
end walls of the yoke 10. Any desired num-
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ber of such rollers 20 may be used in con- ..

nection with each end of the sliding gear. -

The means for guiding and shii%ting the
sliding gear com}ﬁrises a pair of guides 21
of substantially the same length as the slid-
ing gear 16 and secured thereto by fas-

.tening means 22, As shown in the draw-

ings, the guides 21 extend below the bottom
‘of the sliding gear 16 and the inner faces
of said guides are arranged in spaced rela-
tion to each other. Each of the guides 21
is formed in the inner face thereof with an
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endless oblong guide-way 28 to receive one
of a pair of guide rollers 24. These guide
rollers are jouwrnaled upon studs 25 extend-
ing in opposite directions from a support
26 secured 1n fixed relation to the frame
of the engine. The rollers 24 are thus
mounted upon fixed jowrnals or studs and
said rollers simultaneously traverse the end-
less oblong guide-ways 28 in the guides
21, causing the teeth of the sliding gear
16 to always remain inh riesh with the teeth
of the spur gear 2 on the engine shaft 1.
The length of the gear 16 is preferably such
that ih edeh complete stroke thereof, one
complete revoliition is imparted to the en-
gine shaft. 'Therefore eich explosion in
each c¢ylinder results in a complete revelu-
tion of the engine shaft. '

Each cylinder 6 and 7 is provided avith
an iftake valve 27. Said valve 27 s
mounted in a valve casing 28 connected to
thie respective cylinder by fastetiing means.
The valve opens inwardly and is yieldingly
held against its seat by means of a spring
31 'f%\e stemi 32 of thie valve 27 works
through a suitable guide 83 within the valve
casing, sald guides being so arranged as to
prevent leakage in case the valve 27 should
hot seat properly at any time. Each cyl-
inder ig also provided with an exhaust port
34 which is covered and uricovered by the
respective piston 8 in the back and forth
movemerits of the latter. , ,

In connection with each cylinder I also
employ & compressed mixture ocutlet valve
35 which is contained within an individual
valve casing 36 secired to the respective
cylinder by fasteriing means. The valve 35
is yieldingly held against its seat by means
of a spring 39. The stem 40 of the valve
85 1s slidable thtough a guide 41 which pre-
verits leakage of the compressed mixture.

Extending from each of the valve cas-
ings 36 is a by-pass 42 which carries the
mixture compréssed in one of the compres-
sion chambers 43 of the cylinders 6 and 7
to the dpposite end or combustion chamber
of the samé cylinder, where it 15 admitted
through an inlet port 44 covered and un-
covered by the respective piston 8 in the back
and forth movements of the latter.” A cdr-
bureter 45 is shown as corhscted by & mati-
fold 48 to the intake valve cﬂsi’n%s 28,

Th ‘operation, there I8 an explosion first
in ohe czﬁndér and then in the other cyl-
inder. 'As the piston § in ohs cylinder is
driven inwatdly toward the engine shaft
by dn éﬁﬁe}f’si‘m oocitring in the combus-
tion chaftber 14 of that eylinder, the mix-
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ture contained in the compression chamber
43 of that cylinder, which has previously
been drawn into the cylindsr by the out-
ward suction movement of the piston, is
compressed and forced by the compression
releasing valve 85 into the by-pass 42 lead-
ing to the combustion chamber of the
siwme cylinder.  When the inlet port 44 of
said cylinder is uncovered by the piston of
gald ceylinder just as it rcaches the mward
limit of its movement, tlie compressed mix-
ture is released into the combustion cham-
ber where it is again compressed by the last
named pistori in the outward movement
thereof preparatory to its next working
strole. The mixture is thus compressed at
one side of each piston and transferred to
the opposite side it being understood with
respect to cach piston that when an ex-
plosion is occurring at one side of the pis-
ton, a compressing action is taking place at
the opposite side of the same piston. By
reason of the length of the sliding gear,
fiilll revolution of the engine shaft may
thus be obtained for each stroke of the yoke
10 and the pistons 8. This gives a practi-
cally continuous torque for the engine shaft
1, or two complete revolutions of the en-
gine shaft for each complete cycle of oper-
ation of the engine, under the illustrated
and described embodiment thereof.

I claim:—

Means for transmitting motion from a
reciprocatoty piston to an engine shaft, com-
prising a reciprocatory yoke movable in a
rectilinsar path connected with said piston
and embracing the enging shaft, a gear on
the engine shaft operating within said
voke, a sliding gear shiftable transversely
of and within said voke and embodying an
endless oblong series of teeth meshing con-
tinuously wiﬁ'\ the teeth of the gear on
the engine shaft, means for automatically
shiftitig sdid sliding gear transversely of
the yoke to madintain the teeth thereof in
continnous engagement with the gear oh the
engine shaft, the last named mesdns comptis-
ing parallel guides having a fixed relation
to said sliding gear and a spaced relation
to each other and formed In their inner
faces with endless oblong guide-ways, the
litter being located at one side of the slid-
ing gear, and rollers mounted on fixed jour-
tials and arranged to traverse said guide-
ways.

n testimony whereof I daffix my sighature.
HENRY LEE FLOOD.
Witness:
" R. E. Onsror.

r five cents each, by addressing the “Commissioner of Patents,
© Waslifngton, D. ¢ ' '
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