
E. M., TURNER, 
INTERNAL COMBUSTION ENGINE. 
APPL OATION FiLED AUG, 10, 19 ?ho, 

931,976, - Patented Aug. 24, 1909. 
2 SEEETS-SHEET l. 

2/ , 2 25 21 
% 27-2 

A. 

h 
Mr. 

7 Yly 

2, 14% 
- 

/z Z A-2 2 ZZ a 2 2f 
2. -- 2f-'t 22 

Ba K 325 E 3 E. 3 W.2% 63. 2 a s 
22 

f 2S Fig I N N 

2 62. a 

elt totics 

  

  

    

  

  

  

  



E. M., TURNER, 
INTERNAL COMBUSTION ENGINE, 
APPLICATION FILED AUG, 10, 1908, 

931,976, Patented Aug. 24, 1909. 
2 SHEETS-SHEET 2. 

- a y A 

Y. 
a $2. 

w y 

2 r 

1 e? 2 242. &ltrottico 

  



10 

5. 

20 

25 

30 

35 

UNITED STATES PATENT OFFICE. 
... ESTEY MURBELL TURNER, OF PASADENA, CALFORNIA. 

INTERNAL-COMBUSTION ENGINE. 
931,976. specification of letters Patent. Patented Aug. 24, 1909. 

Application filed August 10, 1908. Serial No. 447,849. 

To all whom it may concern: 
: Beit known that I, EsTEY MURRELLTUR 
NER, a citizen of the United States, residing 
at Pasadena, in the county of Los Angeles 
and State of California, have invented a new 
and useful Internal-Combustion Engine, of 
which the following is a specification. 

This invention relates to internal combus 
tion engines and more specially to a type of 
internal combustion engines pertaining to 
what is commonly known as a four cycle 
engine. 
One of the principal objects of the inven 

tion is to provide an improved general con 
struction of such an engine wherein main and 
secondary compression chambers are used. 
vide, in such an engine, an air compression 
chamber wherein air, free from hydro-car 
bon, receives a preliminary compression, to 

they with a secondary compression cham 
er wherein the explosive mixture of air and 

hydro-carbon is compressed. 
A further object of the invention is to pro 

vide an improved mixing valve between the 
primary or air-compressing chamber and 
t secondary or mixture compressing cham 
e. 

A still further object of the invention is to 
provide an improved means of actuating the 
inlet and exhaust valves common to such 
engines, wherein the operating parts or 
cams are held in closed chambers capable of 
being filled with lubricants. With the above and other objects in view 
as will become hereinafter apparent, the in 
vention consists in general of a cylinder 
wherein is mounted a reciprocating piston, 
a crank case held at the lower or frontend of 

40 

45 

50 

55 

said cylinder and closed with the exception 
of valved inlet and outlet ports, said crank 
case acting as an air-compressing chamber, 
valved inlet and outlet ports to the back end 
of said cylinder, a secondary compression 
chamber extending from the outlet port of 
the crank case to the inlet port of the cylin 
der proper, an improved mixing valve held 
between the primary and secondary com 
ressing chambers, closed cam chambers 
ormed on the sides of said crank case, valve 
rods connected to the inlet and outlet valves 
of the cylinder and extending within said 
cam chambers, and cams held in said cam 
valves. - 

the bottom wa 
chambers to actuate said inlet and outlet 

novel details of construction and combina 
tion of parts, hereinafter fully described, illustrated in the accompanying drawings, 
and specifically set forthin the claims. . . 
In the accompanying drawings, like char 

acters of reference indicate like parts in the 
several views, and:-Figure 1 is a transverse 
section through an engine constructed in 
accordance with this invention. Fig. 2 is a 
partial side elevation showing the gearing 
actuating the camshaft. Fig. 3 is a hori 
zontal section on the line “A-B' of Fig. 1. 
Fig. 4 is a detailed section through the mix 
ing valve. . 
The numeral 10 indicates the cylinder of 

- the engine wherein is mounted a piston 11, 
Another object of the invention is to pro-1 of the type usual in internal combustion en 

gines. E. the lower or front end of the 
cylinder 10 is held a crank case 12 provided 
with suitable bearings 13 for the shaft 14. 
These bearings are preferably provided with 
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stuffing boxes of any ordinary form, in 
order to make the crank case air-tight. 
With the crank-case 12 is the crank 16, and 
a piston rod or pitman 7, serves to connect 
the crank 16 with the piston, 11. The upper 
or back end of the cylinder is provided with 
two laterally disposed chambers whereof 18 
forms an exhaust passage and 19 forms an 
inlet passage. Valve-seats 20 are formed in 
each of these chambers and an exhaust valve 
21 is held to close the exhaust passage 18, 
while a similar valve 22 is held to close the 
inlet passage 19. The chambers 18 and 19 
are each provided with openings 23, disposed 
opposite the valve seat 20 and of such size 
that the valves 21 and 22 may be removed 
therethrough. These openings 23 are each 
provided with a suitable closure 24, prefer 
ably in the form of a screw-threaded plug. 
The exhaust passage 18 is continued below 
the valve seat 20 to form an auxiliary ex 
haust passage 25 and in like manner the 
inlet passage 19 is continued downward to 
form a passage 26, which latter passage acts 
as an extension of the secondary compression 
chamber, hereafter to be described. The 
passage 25 freely communicates with the 
atmosphere through a suitable port 27. 
Valve stems 28 are connected to the valves 
21 and 22 and extend downward through 
guides or bearings 29, formed integrally, with 

of the passages 25 and 26. 
These valve stems 28 terminate a short dis 
tance below the lower or forward ends of the The invention further consists in certain guides 29. 
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thereon. 
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On the exterior of the crank case 12, and 
in alinement with the chambers 18 and 19 
is formed a pair of chambers 30. Each of 
these chambers 30 is provided in the side 
walls with bearings' 31, through which pass 
cam shafts 32 having cams 33 mounted 

These chambers are further pro 
vided with open sides which are normally 
closed by means of cover, plates 34. In the 
upper or rear ends of each of these chambers 
is an opening 35, wherein is held a guide 36, 
having a lift rod 37 slidably mounted therein 
in alinement with the valve stems 28. 
These lift rods 37 are provided each with a 
wiper foot 38, arranged to lie in the paths of 
the cams 33. In order to actuate these 
cams there is provided on the shaft 14 a gear 
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39 and on each of the shafts 32 a gear 40, the 
latter being of twice the diameter of the 
gear 39, so that two revolutions of the shaft 
14 cause but one revolution of each of the 
shafts 32. 

It is to be noted that the lift rod 37 and the 
valve stems 28 have their ends in juxtaposi 
tion but are not in any way connected, this 
arrangement being adopted in order that the 
various parts may be disassembled without 
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disturbing other parts not requiring renewal 
or repair. . . 4. o, 
The crank case 12 is provided with an 

opening 41 in one side thereof, wherein is po 
sitioned a valve casing 42, Siyi, a WaWe 43, arranged to opensinwardly. The valve 
casing 42 is provided with a valve stem guide 
44 wherein moves a valve stem. 45.connected 
to the valve 43. A spring 46 is held upon the 
outer end of the E. stem and serves to 
normally hold the inlet port formed by the 
valve casing closed. A second opening 47 
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is formed in the crank-case 12, and in this 
opening is positioned a valve casing 48. A 
valve seat 49 is formed in this valve casing 
and adjacent the valve seat is a channel 50, 
E. with a plurality of apertures 51, 
eading from the channel to the valve seat. 
A suitable pipe connection 52 is provided on 
this valve casing and has a port 53 commu 
nicating with channel 50. Upon this 
connection 52 is mounted a pipe, not deemed 
necessary here to be shown, which in turn 
communicates with a suitable source of 
hydro-carbon supply, also omitted from the 
drawings as being immaterial to the correct 
understanding of the invention. A valve 
54, provided with a stem 55, moving in a 
id 56, is held within this valve casing and 

opens outwardly from the crankcase 12. A 
spring 57 normally serves to hold the valve 
54 upon the seat 49 and close the port formed 
by the valve casing as well as the apertures 
51 leading from the channel 50. 
The chamber 26, above referred to, is pro 

vided with a port 58; and an auxiliary or ex 
plosive mixture compression chamber 59 is 

65 connected to the port 58 and to the valve 

931,976 

casing 48 by means of suitable unions 60, or 
such other connection as may be deemed 
most advisable for the purpose. 

It is to be noted that the crank case 12 
may have an explosive mixture admitted 
thereto through the valve 43 and the same 
may be then enriched by added hydro-car 
bon, admitted through the apertures 51, or 
the crank case 12 may be utilized solely for 
the purpose of cQmpressing, air before ad 
mitting any of the hydro-carbon. In either 
ease it is to be observed that the explosive 
mixture may be regulated to a E. 
In the Reis of the invention let it be assumed that the piston is moving on the 
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working stroke, or toward the lower or front 
end of the cylinder. This downward move 
ment compresses the air in the crank case 
and forces it through the valve casing 48, at . 
the same time slightly closing the valve 43. 
As the air rushes through the valve casing 
48 it passes around the valve 54 and carries 
with it into the chamber 59 a certain amount 

.85 

of hydro-carbon which is thoroughly mixed 
with the air by reason of the numerous 
apertures 51 leading from the channel 50. 
In the meantime, as the pressure on the 
E. side of the valve 22 is greater than 
tha, 

90. 

t on the lower side, the valve 22 remains. closed, and the charge undergoes a prelimi 
nary compression in the chaniber 59. Upon 
the completion of the downward movement 
of the piston it starts backward and at the 
same time the cam 33 actuating the exhaust 
valve 31 opens this valve and the exhaust 
gases are swept out through the chamber 18 
and the passage 25. Simultaneously with 
this operation the valve 43 opens by reason 
of the suction caused by the piston moving 
upward, and the valve 54 is closed. A fresh 
charge of air is thus drawn into the crank 
case 12. Upon the next forward stroke of 
the piston or suction stroke, the cam 33 of 
the exhaust valve will have revolved suffi 
ciently to permit this valve to again seat 
itself, and the cam 33 of the inlet valve 22 
will have revolved to open said inlet valve. 
The compressed explosive mixture in the 
chamber 59 is thus permitted to enter the 
combustion, chamber, at the upper end or 
rear of the cylinder, and at the same time 
the air in the crank case 12 is forced through 
the valve casing 14 and an added charge of 
the explosive mixture is forced into the com 
bustion chamber. Upon the next upstroke 
of the piston, or what is known as the com 
pression stroke, the charge admitted through 
the valve 22 is compressed and fired in any 
..of the usual manners, and the cycle begins 
agaln. 

It is obvious that many minor, changes 
may be made in the form and construction 
of the invention without departing from the 
material principles thereof. It is not there 
fore desired to confine the invention to the 
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exact form herein shown and described, but 
it is wished to include all such as properly 
come within the scope thereof. 
Having thus described the invention, what 

is claimed as new is: 
1. In an internal combustion engine, a 

cylinder provided with a combustion cham 
ber having valved inlet and outlet ports, a piston held to reciprocate in said cylinder, a 
crank case at the end of said cylinder form 
ing a primary compression chamber and pro 
vided with inlet and outlet ports, a second 
ary compression chamber connected to the 
outlet PE of the crank case and the inlet 
port of the cylinder, and a full inlet to said 
secondary compression chamber. 

2. In an internal combustion engine, a 
cylinder provided with a combustion cham 
ber having inlet and exhaust ports, valves 
controlling said inlet and exhaust ports, a 
crank shaft, a pair of camshafts, gears con 
necting said crank shaft and cam shaft, a 
cam on each of said crank shafts to actuate 
the aforesaid valve, means actuated by 
said cams to open said inlet and exhaust 
valves, a crank case at the end of said cylin 
der, forming a primary compression cham 
ber, and provided withinlet and outlet ports, 
spring-closed valves for said inlet and outlet 
ports, a secondary compression chamber 
connected to the outlet port of the crank 
case and the inlet port of the cylinder, and 
means controlled by the outlet valve of said 
crank case to admit the hydrocarbon through 
the secondary compression chamber. 

3. In an internal combustion engine, a cyl 
inder provided with a combustion chamber 
having valved inlet and exhaust ports, a pis 
ton held to reciprocate in said cylinder, a 
crank case at the end of said cylinder form 
ing a primary compression chamber and pro 
vided with inlet and outlet ports, a second 
ary compression chamber connected to the 
outlet port. of the crank case and the inlet 
port of the cylinder, a spring-closed inlet 

valve, controlling the inlet port of the crank 
case, a valve seat formed in the outlet port 
of the said crank case provided with a hydro 
carbon channel formed in the body of the 
chamber around said valve seat and having a plurality of apertures opening therethrough, 
a spring-closed outlet valve arranged to close 
said outlet port and apertures, and mechan 
ical means to actuate the inlet and exhaust 
valves of the combustion chamber. 

4. In an internal combustion engine, a 
cylinder provided with a combustion cham 
ber having valved inlet and exhaust ports, a piston held to reciprocate in said cylinder, a 
crank case at the end of said cylinder, form 
ing a primary compression chamber and pro 
vided with inlet and outlet ports, a second 

| ary compression chamber connected to the 
outlet port of the crank case and the inlet 
port the cylinder, a spring-closed inlet 
valve controlling the inlet port of the crank 
case, a valve seat formed in the outlet port 
of said crank case provided with a hydro 
carbon channel formed in the body of the 
chamber around said valve seat having a 
plurality of apertures, opening thereto, a 
spring-closed outlet valve arranged to close 
said outlet port and apertures, a crankshaft, 
a pair of cam chambers, a camshaft carrying 
a cam held in each of said cam chambers, 
valve stems connected to the inlet and ex 
haust valves of said cylinder, lift rods held 
in alinement with said valve stems and pass 
ing into said cam chambers, and gears on 
said cam shaft and crank shaft to actuate 
said cams and control the inlet and exhaust 
valves of said cylinder. 

In testimony that I claim the foregoing as 
my own, I have hereto affixed my signature 
in the presence of two witnesses. 

ESTEY MURRELL TURNER. 
Witnesses: 

HARRY JoHN BERNHARD, 
FRANK B. GAYLORD. 
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