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tr. ---" "is a stro. A" Frisi; UNITED -1.4-i- 

{{E}{..., C.A.S. iF (RNiA. GN, i.' I.A.: 

i:.S-323 CEI (i. 

- $6,338, - 3ecification ci letter's later). 
iridi: tion fied Sustain ber 7, S{}9. Sexia No. 533,553. 

To all avion, it ingly concei?. --- lar exhaist, pass 
i3e it known tilat, , )Ayii; W. jected a disch: 

c of tie litei St. the buried i. The pistor 
'Alaineda, it the coli is ty is of hoiiovy for:l aid his in its inner end $o 

5 State of 'alifornia, have in veted cei'i it an air discharge pe 1 \ };ich is nor 
they aid useful in proverents in ki as-El- a 
gires; and do declare the following to be it 
fuli, clear, and exact, description of the ill 
Veition, sticis -- 

k wave 12 arranged 
ii. One side of the crank 

ciam}}er is fort lied an air ilei, port. 13 
is will enable others skilled which is not haily closed oy & spiring '3- 

13 iii tie art to which it appertail}s to it lake aid tracted valve it. By thus existructing the 
use, the same. . cranik chamber and pistor aid providing the 

i is invention rel: air waives 12 and 14, air is drawn into the 
engines. crank chamber through tie inlet, Bori, 13 
he object of the i upon the ap-stroke of the pist on and is cou- 70 
engine of this clai'acie' having pressed in the chaniber on the dova-stroke 
edi construction of fiel injecting lech- and after reiing, thus civilipiresseti to a cer 

his whereby fuel is 14 duitted to the tail egree, will open it: check valve li 
cylinder tiltii after the exhaust assag: and pass into the upper portiors of the cylin 
closed, this 'evelating any Yasie tel' is stificies velocity to strike the tip. 

20 Yith ille oi'egoing aid per end of the cylinder and it in down 
view, the invention consists of certain novel Wardly thus driving the bitted gases out if 

... features of collsflictiti, coin bilatio aid the exhaist passage. 
rangement of parts, as will be anoi'e filly a-a- Cin the peer end (; the c 

described and particularly pointed out is "anged at air rounpressing cy 
the appelded clais. 

: in the accolapaying di'a. 

ily closed by : 
therein, as shovyn. 
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7. 

* 'lity. 
other oijects: in 

7 5 

2 5 ... 
S. which is slicably mounted a 

the ein spring retracted i:lving arraige: wings, Figtai'el. 
is 3-central vertical section of a gas engine check Yaives it which, upon the up-stroke 
constricted in accordance witi, the it; ye)- of the pistoi), ope; iid ei'nit air to ei 
iian; 2 is a sigilar view, take at lighi, ier the cylinder, said air being compressed 85 

30 angles to iig, 1 ; iig. 3 is a a view; in ille to Yi-stick ite is {o}}. The 
Fig. 4 is a detail side view of the ca: ) - list () (3 slities it stel 8 of a 
stating lech: His for the el pull}); Fig. fuel injectig valve 3: ; is engagel 

... the 'Rei in 
he upper end of 99 

The salve $) 

with : valve sea; 2) 
jecting pitig 52 sci-eyed 
the main cylinder 
is normally held 

is a vertical sectional view of the fuel 
pulp: fig. , is a tietail vertical sectional 

35 tiew of the Jie 3-, of 'ig. 3, showing the 
colinection list Yee) fle fillel pit in and the 
fuel injecting plug: figs, ind S are dia. of a coit Spring 22 arranged on a sleeve 
grahis showing the colliparison uetween it: ; oil the tip ar Giti (in of the cylinder 
operatio}} {}i i y ii) pi'ovel engine : (i that 

40 of the couillén for ini of gas engine. 
r; i.e. ferring loie, particularly to the di' 

he upper end of the sten is of the visive 95 
19 passes through the steere 23 ind is; ; ; o 

- ! - 

ded (it its per eit will is 24 betwee:) 
ings, it denotes the cylinder of the engine, which and the base of the sleeve 23 is ar. 
{3}l the loyer end of the cylinder, is ai'i' inge: ranged tile sprins. 22. She'eily the pressure 
a closed air-tight crank chanier 2, on willic: of said Spring is exerted to hornajiy i old 100 

45 are arranged learings 3 in whici is molaat- the vaive 19 in closed pasition, 
editiie crank siliii. 4 of the engine. The 'ite pision 6 is provided with two pist 

k is preferably formed in two sections, 
he inhe: entis of which, within it: 

haaniye 2, a 'e lot inted c1'aik distis , () 
which is eccentrically connected the oriter 
end of the pist on 'od is, the opposite end of 
which is pivotal coinected to ine pistol 
which recipicocates it file cylinder in the 
usi... in a nei'. g!: eid of the citank. the : 
shaft 4 is not inted the usiai pulley wheel S. he 

3. The cylinder 3 is provided with an aa-. 

rods 25, which are ceilinected at their upper 
eads to the lificated end of a rocket a run 
23 pivotally lilounted in bearing rackets lo5 
2 on the per end of the ai in cylinder 1. 
The rocker arm is also operatively connect 
ed by a link 28 to the pipei' end of a piston 
29 of a fuel pun: 30 which is arranged on 

er eid of the cylinder , as shown. 110 
pulap 39, is provided tyith oppositely 

working check valves 31 which operate au 
t 5 
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through the inlet opening into the injecting 

rocked and caused to operate the fuel pump 

tomatically upon the movement of the pis 
ton 29 to draw in a charge of gasolene or 
other fuel. One end of the pump is con 
nected to a gasolene supply pipe 32 which 
in turn is connected to a tank or other source 
of supply. The opposite end of the pump 
30 is connected by a discharge pipe 33 to an 
annular fuel receiving passage 34 formed in 
the fuel injecting plug 21, as shown. In the 
plug 21 is formed a series of needle inject ing passages 35, through which the gaso 
lene or other fuel is injected into the cylin 
der 1 when the valve 19 opens under pres 
sure of the air in the cylinder 15. 
When the valve 19 is thus opened, the 

compressed air in the cylinder 15 rushes 
plug 21 and coming in contact with the gaso 
lene discharging from the passages 35 
thoroughly commingles with and vaporizes 
the gasolene and forms a rich gas which, 
upon entering the main cylinder 1, mixes 
with the free air in the cylinder in such pro 
portion as to cause a perfect combustion 
when ignited by the sparking mechanism. 
The outer end of the rocker arm 26 is con 
nected to an operating rod 36 which is slid 
ably mounted in a guide bracket 37 and is 
connected at its lower end to a slotted yoke 
38 which engages the adjacent end of the 
crank shaft 4. In the upper portion of the 
yoke 38, is revolubly mounted a bearing 
roller 39, with which is engaged a cam 40 
fixedly mounted on the shaft 4, as shown. 

()n the operating rod 36, between the 
bracket 37 and a stop collar 41, is arranged 
a coiled retracting spring 42, the pressure 
of which is exerted to retract the operating 
rod after the same has been projected by 
the can 40. By this collecting the rocker 
a 'n 26 with the cal) 40, said airn will be 

30 and to simultaneously coln press the air 
in the cylinder 15. The can 40 ()) the shaft 
4 is so tined that the rocker ar) will force 
the piston 16 to the point whei'e the air 
in the cylinder 15 is compressed to a stifli 
cient extent to force the valve 19 open and 
this admit fuel to the main cylinder 1 after 
the piston the rei) has movec upwardly 
far enough ti, close the exhaust passage so 
that one of the fiel, it is almitted, call 
escape through the exhaust passage. By 
this arrangelent, the entire charge of fuel 
is retailed and fixed with the free air 
which has been previously forced into the 
tipper end of the cylinder by the pistol 7. 
The engine is provided with the listial 

or any suitable sparking nechanisin 43, 
whereby the clarge of fuel in the lain cyl 
inder is ignited at the proper title. 
From the foregoing description, taken in 

connection with the accompanying draw 
ings, the construction and operation of the 

my had in 
Witnesses. 

960,978 

invention will be readily understood with 
out requiring a more extended explanation. 

Various changes in the form, proportion 
and the minor details of construction may 
be resorted to without departing from the 
principle or sécrificing any of the advan 
tages of the invention, as defined in the ap 
pended claims. 

Having thus described my invention, what 
I claim is: 

1. In a gas engine, a main cylinder hav 
ing an exhaust passage, a piston slidably 
mounted theirei), and adapted to open and 
close said exhaust lasage, an air tight crank 
clan ber connected with said main cylinder, 
a valved pistoi arranged in said main cyl 
inder and adapted to open and close the ex 
haust passage therein, an air compressing 
cylinder arranged on said main cylinder, a 
fuel inlet valve a ranged between said air 
compressing and said main cylinders, a 
valved pistol) in said air compressing cyl 
inder, a fuel injecting pump connected with 
the main cylinder, and means operated by 
the crank shaft of the engine to simulta 
neously operate said fuel pump and said 
air compressing piston, and timed to open 
the fuel inlet valve when the piston has 
closed the exhaust passage 2. In a gas engine, a main cylinder having 
forted therein an annular exhaust passage, 
an air tight crank clamber connected to the 
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lower end of said cylinder, an air inlet valve 
in said chamber, a piston in said main cyl 
inder adapted to open and close the dis 
charge passage therein, an air inlet valve 
in said piston whereby the air drawn into 
said chamber is forced into said main cylin 
der, and caused to drive the burned gases 
therefroii, a flair compressing cylinder ar 
!'agel on said main cylinder and com 
Illinicating there with, a fuel injecting, plug 
arranged in the opening between said cyl 
icle's, a fuel inlet valve to open and close 
said opening, an air connpressing piston in 
said air cylindler, a fuel pump communicat 
iing with said fuel injecting plug, a rocker 
arm connected with said piston and with 
said fuel pinp, a spring retracted operating 
rod connected with said rocker arm, and a 
can arranged on said crank shaft to project 
said operating rod at the proper time for 
simultaneously operating said fuel pump 
and piston whereby the fuel is admitted to 
the inain cylinder through the fuel valve 
after the exhaust passage has been closed. 

In testimony whereof I have hereunto set presence of two subscribing 

DAVID WATER YON. 
Witnesses: 

WM. A. MITCHELL, 
M. V. Co.,LINs. 
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