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To (til it'hon, if may concern: 
le: it known that . . (REN ARIY, a 

citizen of the inited States, and a resident 
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58 the casing. The shafts 12 and 13 are there- to move synchronously at all lines. The 

of Raynold. ('i it inty of Miadeira, and State 
(of California, have invented certail; jew 
aid useful improvenients i Bohle-Euded 
(as-Engines, of which the following is a 
specification. 
The invention relates to improvenients in 

double ended it tel'Ital contistion engines of 
the type in which one charge actuates both pistons. 
The object of the invention is to provide a 

perfectly balanced dotille elded gas engine. 
A further object of the i) wention is to 

provide an in proved means for taking off 
the power from the engine. 

Another object of the invention is to pro 
vide an improved meals of operating the 
inlet and exhaust valves of the engine. 
The invention possesses other advan 

iageous features, which, with tie foregoing, 
will be set forth at length in the following 
description, where I shall on itine in fill that 
form of the ii vertion selected is " i is: 'al 
tion in the accompanying drawings, it 
which: 

Figure 1 is a side elevation of the engine. 
parts thereof ipeig broken away to dist:}(): 
the interior. Fig. 2 is an end elevati : ... a 't 
of the case being renoved. Fig. 3 is a 'ross 
section taken through the center of the ei 
gine casting. showing the means foi (141 
ating the valves. Fig. - is a cross section of 
the valves. 
The cigile ('i sists of : Sitable faile if 

body 2, having lesis or stan :) is 3 which 
rest p(): the eigiie lase or sit it. ii) is 
body 2 includes the cylin, le! -- in which the 
pistolis 5-6 are a 'i'it is red to love in (po 
site directions. The list () is are correct et ly 
means of the collecting "(ds to the crank 
pins S arrange between the fly wheels :) 
which are secured to the shafts 12-53 or '- 
ing in the body at the opposite ends. The 
fly wheels 9 are inclosed in the body 2 into 
which is introduced a quantity of oil so that 
the engine may be properly lubriated. 
The shafts 12 and 13 which project from 

the casing arc provided on each end with 
spiral gears 14 which mesh with similar 
gears J.5 on the longitudinal shafts 16-17 
arranged on opposite sides of the engine. 
which shafts bear in the tags 18 formed on 

: 
ily it)sitively connected together so that he 
listons 5 ind {3 nose synchronously. The 
list tons are arrainged so that they travel in 

(site lirections similia net is is, thrily 
3. wig oil list is i: ) ( (live y ( 8 
(Splosion of one charge. The charris is in: 
reduced it to the cylinder set veer the is 

to is a t} is con: pressed y the { w () is is 
it (viig towa'? each otheir fi ()) { } : (); te;" 
ends of the cylinder. Ariage i tit 'as 
ing iter)eliate the list oils, is : . iii:tile 
ignition device, such as the saik-pig l:). 
The ilief altl (); it let yai yes 21-22 are 

similarly arrange intern ediate the pist (ins, 
and a 'e preferally arranged it a rei) (vallie 
block 23, so that access may le readily had 
thereto for cleaning aid repairing. The 
cylinder and the li?k 2:3 are suitably water. 
iack ad to rev' (, to-eati 'i' jacketect to prevent ve-heating. 
valves 21-22 are heit to their seats ty 
lileans of spirings 24 tigaging tie waive it its 
25-26. The valve rods are each ai'i italed ly 
leve's 27 pivoted the frame of the engine. 
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The level's :2 are it turn (peated by the 
('an is 2s (); the shaft 16. The spiral gear's 
li : ) l ; are 'signed and proportioned so 
that the shaft (3 coupletes one revolution 
fr}} t \; , "evil if ions of the shafs 12-13. 
Tic ('a his 2S in shift it are a listed so that 
tire illet : ) { {x}a isi alves are opened at 
the proper time to predit' efficient opera 
tion of lie is inc. 
The sit"; } gia's 4 all i,j an it the shafts 

16 are natic i? stificient strength that other 
thai sei' \iig as tii is neas for the two 
pistols, they transit the joyer from each 
ent of the engine. A range transversely 
of the engine, and heliow the shafts {3 and 
17, is a shaft 31 provided with a pulley 32, 
or other suitable driving element, from 
which the power of the engine is taken off. 
The shaft 31 is provided adjacent to its op 
posite ends with spiral gear's 33 which mesh 
with similar geais, 34 arranged on each of 
the longit dinal shafts 16. The power in 
each piston, which is the same for both pis 
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tons, is taken off evenly from opposite sides . 
of the drive shafts 2-13, and is imparted 
evenly to the shaft 31 fron) which it is dis 
tributed. The spiral gears employed in the 
construction permit a mininuin of inde 
pendent movement or back-lash of the gears, 
so that the two ends of the engine are prop 
erly timed, and the pist is are it instrained 
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load on the engine is equally distributed to 
both pistons and a perfectly balanced engine 
is obtained. 

I claim: 
1. In a double ended internal combustion 

engine, a cylinder, two pistons arranged in 
said cylinder adapted to move in opposite 
directions, shafts to which said pistons are 
connected, spiral gears on said shafts, longi 
tudinally disposed shafts ari'anged on oppo 
site sides of the engine, spiral gears on said 
shafts meshing with said first mentioned 
gears, a third spiral gear on each of said 
longitudinal shafts, a transversely arranged 
shaft, and spiral gears on said transverse 
shaft meshing with said third spiral gears. 

2. In a double ended internal combustion 

engine, a cyl. der, two pistons arranged in 
said cylinder adapted to move in opposite 
directions, shafts to which said pistons are a) 

connected, spiral gears on said shafts, a lon 
gitudinally disposed shaft, spiral gears on 
said shaft engaging with said first men 
tioned gears, inlet and outlet valves in said 
cylinder, and cams on said longitudinal 
shaft operatively connected with said valves. 
In testimony whereof, I have hereunto set 

my hand at Raymond, this 18th day of July, 
912. 

ORLEN HARDY. 
In presence of - 

GEO. W. HARRIsoN, 
FRANCIS J. MELLo. 
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