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UNITED STATES PATENT OFFICE. 
oLAus B. Jacobs, of CLEVELAND, Oklahoma, assignoe of two-ninths to ERD c. 
. . . . ... MULLENDORE, OFOKLAHOMA, OKLAHOMA. 

990,741. 
To all whom it may concern: . . . . 
: Be it known that I, OLAs B. JACORs, 

fication. 
0 

employed in other classes of eigines.. 

15 

20 

30 
ling the pressure of the fuel supply. 

3 5 

a portion of said feeding means being illus 
O 

... the engine. lig. 3 is a detail sectional view 

50 

55 

a citizen of the United States, residing at 
State of Oklahoma, have invented a new and 
Engines, of which the following is a speci 

tion is to utilize the fuel as a cooling agent 

yide novel means for highly heating, the 
liquid hydrocarbon before carbureting and 

Cleveland, in the county of Pawnee and . 

useful Fuel-Feeding Means for Explosive 

The present invention relates more par 
ticularly to means for feeding fuel to rotary 
explosive engines, but is not necessarily lin 
ited to this type, as it may be successfully 
One of the primary objects of the inven 

for the engine, thus lowering the tempera 
ture of the latter, while raising the temperas 
ture of the fuel, the mechanism being, how 
ever, such that water may 
cooling agent if desired. . . . . . . 
Another object of the invention is to pro 

be employed as a 

introducing the same into the engine, said 
means being associated with the exhaust 
from the engine and including inechanism 
by which sail exhaust may be cut off from 
the lheating means. . . . . 

Still another object is to provide variable 
liteams of an automatic nature for control 

While the invention may be embodied in 
a number of ways, the preferred form of 
construction is illustrated in the accola pany 
ing drawings, wherein:- 

Figure 1 is a side elevation of an engine 
with the feeding uneas associated therewith, 
trated in section. Fig.2 is a longitudinal 
sectional view on an enlarged scale through 
on an enlarged scale through the upper por 
tion of the heating kans... Fig. 4 is a plan 
view of the controlling valve for the ex 
laust. Fig. 5 is a vertical sectional view 
therethrough. 

5. Fig. 7 is a sectional view on the 
If Fig. 5. . . . M "... 

Similar reference numerals designate cor 
responding parts in all the figures of the 
drawings. . . . . . . 
While the engine may be of any desired 

type, the mechanism is preferably employed 
it connection with a rotary engine of the 

W 

Fig. 6 is a horizontal sec:- 
...tional view substantially on the line (5-6 
of Fig. 
line. 
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Application filed October 12, 1908. Serial No. 457,349. . . . . . 

racter disclosed in my co-pending appli 
cation, Serial No. 468,043, filed December 17, 
1908. No claims are made te this engine in the 
present application as the same constitutes 
the subject-matter of the application above 60 
referred to. For the purposes of this case, 
it is believed to be sufficient to state that 
said engine consists of two or more station 
ary eccentric piston members 8, on which . 
is journaled a rotary cylinder member 9.65 
This engine is provided with a cooling sys 
tem, which includes channels 10 and 11 

- formed in both the piston and cylinder mem bers, The cooling system in itself is not 
claimed in this application, as it constitutes 70 
the subject-matter of another co-pending ap 
plication, Serial No. 457350, filed October 12, 
1908. The inlet to the cooling system is 
through one of the hubs 12 of the engine, . 
and the outlet is preferably through the 75 
same hub, though this precise arrangement 
is... immaterial. A supply pipe 13 for the 
cooling medium is connected to the inlet. 
channel 10, and connected to said supply 
pipe, is a water conducting pipe 14 leading 80 
from a suitable source of supply 15 and hav 
ing a valve 16 therein. A liquid fuel con 
ducting pipe 17 is also coinnected to the sup 
ply pipe 13, and has a controlling valve 18 
therein. It will thus. be seen that either. 85 
water or liquid fuel can be introduced into 
the cooling system dif the engine. . . 

Leading from the hub 12 of the engine 
is an exhaust pipe 19 for the products of: 
combustion, and this pipe is divided into 90 
branches 20 ind 21: . The loranch 20 is in 
the form of a coil located within aheater. 
'asing 22, while the branch 21 is disposed 
exteriorly of said casing. The two branches 
are connected to a valve casing 23, from 95 
which leads an exhaust. pipe 24, the pipes 
19 and 24 thus constituting separate sec 
tions of the exhaust pipe, which are con 
nected by the two branches 20 and 21. A. 
discharge nipple 25 is preferably mounted 10C 
on the cylinder. member and communicates 
with the outlet channel 10' of the cooling 
system. This nipple delivers into an an 
nular trough 26 surrounding the hub 12. A 
pipe 27 for conducting the fuel communi- 103 
cates with said outlet channel 10' of the cooling system, and is preferably provided 
with a controlling valve 28. This fuel con 
ducting pipe 27 extends into and longitudi 
nally through the coil of branch 20 in spaced 11. 

  

  



port 31 of the engine. In the pi 
placed a suitable carbureter. 32. 
- The valve casing 23, as clearly shown in 

10 

20 and 21, and a swinging valve 
either o 

5 

crank arm may constitute means for manu 
20 

, the casing 22 is employe 
25 

30 

crank ever 39, one arm 40 of which is full - crumed, as shown at 41 on a supporting 
43, to which is connected a link 44, said link 
being also attached to the crank arm 36. 35 

40 

45 

50 

55 

to the supply E. 13, is also in direct com 
. 60 ith 

ducting pipe 30 leads 

rock shaft 35, which projects from the cas 

located above the bracket arm 42 and its 

the bracket 42, is engaged with and adjust 
able along the arm 39 of the lever, so that the amount of pressure against the dia: 

move for by-passing more or less of the ex 

ter approximately constint. When the pres: 
sure rises the valve cuts of the E. of 
exhaust, gases th the coiled branch 20 and opens the supply through the pipe'21. 
By this by-passing the exhaust gases around 

to cool until t s 
pressure is reached. The fuel supply pipe 

relation to. the walls thereof. and has. its pipe 17, below the valve 18. 
discharge end 29 projecting from the valve valve 50 is arranged in the pipe 
casing 23 and extending into the top of 
the heater casing. 22. A vapor fuel con 
heater casing 22 and extends to the intake 

pe 30 is 

Figs. 3, 5 and 6 has a valve chamber 88 
common to both the exhaust pipe branches: 

in the chamber, is EGE over 
said branches, so as to close the 

same. The valve plate 34 is secured to a 
operatin 

ing, and has an exposed crank arm 30. This 
ally actuating the valve, but in the pre-. 
ferred form of construction, automatic 
means are employed for this purpose. A device responsive to the vapor pressure in 

comprising a 
chambered body 37 mounted on the casing 
the upper portion, thereof, which portion contains the vaporized oil orgas constitut 
ing the fuel supply for operating the engine. 
A flexible diaphragm 38 closes the upper 
end of the body, and is connected to a bell 

bracket 42. This arm 40 has an extension 

The long arm 39 of the bell crank lever is 
free end operates in a suitable upstanding 
guide 45. A spring 46, adjustable along 

pluragm 38 necessary to operate the arm 89 
can be varied, as desired. As the diaphragmi 
responds to variations in the vapor pres: 
sure within the casing 22, the valve 34 will 
háust gases around the heater casing 22. So as to maintain the temperature of the lat 

the heater Sir 22, the latter is permitted 
he normal temperature or . 

17, which as already stated is connected 
mugication with the heater casin 
through the medium. of a braneh pipe 4 
pipe. An outlet pipe 49 leads from the casing below the pipe 47, and is connected 

65 with and discharges :heated fuel into the 

ate 34 

990,741 
A controlling 

w 49. When 

the valves 48 and 50 are opened, and the 
valve 18 closed, the liquid fuel will be 

from the top of the heated in three stages. It is heated first in the casing 22, then in the engine during the 
cooling thereof, and finally While, travers ing the coil exhaust pipe. The tempera 
ture of the fuel is thus brought to a high 
point so that it can be readily converted 
into vapor. . . . w 

the engine with water, the valves 18,48 and 50 
With this structure, if it is desired to cool 

70 

75 

are closed and the valve 16 is opened, where: . 
upon the fluid will flow from the source of stipply 15 through the cooling system. The 
valve 28 is also closed, and the nipple 25 is 
opened. As the cylinder member rotates; 
to flow through the nipple 25 into the annu 
lar trough 26, from which it discharges 
through a drain pipe 26 connected with the 

8) 

the centrifugal force will cause the water . 

botton of the trough. If it is desired to use 
w , 8 8 . . . . the liquid fuel as a cooling agent, the valve 

22 and communicating with the interior of 16 is closed and the valve 18 is opened and 
the valves: 48, and 50 may be left closed. 
Said fuel will therefore flow through the 

25 in this case is closed while the valve 28 
is opened. It will therefore be evident that 
inasmuch as the fuel will absorb heat in its passage through the engine, its temperature 
will be raised and after passing through said 

discharged 
casing through the pipe 30 it will be mixed 
with air at the carbureter, and delivered to 
the engine. It will be evident that in pass 
ing through the coil and heating casing, it 
will be raised to a high temperature by ab 
sorbing the heat from the exhaust and will 

raised. Consequently through the medium 
of the link 44, the valve plate 34 will be 

of the exhaust branch pipe 20 while the 
other branch pip 
hust will it: 
pipe until the temperature lowers to a point 
that will reduce the pressure in the casing 
22 and permit the regulator' to swing the 
valve: across the exhaust pipe section 21. 
Under certain conditions, it may be desired 
to raise the temperature of the motive fluid 

in which case, the valves 16 and 18 are closed 
and a controlling valve 48 is located in said, and the valves 48 and 5 are opened. Said 

notive fluidis then discharged into the heat 
gcasing first, and afterward will enter the 

cooling system of the engine. The hipple 

engine, it will enter and traverse the coil 20. 
by way of the pipe 27, and from the upper. 
downwardly-bent end of the latter it will be 

into the casing 22. Leaving said 

'cooling system of the engine. With this ar 

90 

95 

OO 

105 

thus, be vaporized. When. the pressure of 
vapor in the heating casing reaches a prede!. 
termined degree determined by the spring 
46, the arm, 39 of the controller will be , i. 

110. 

syung to a position across the discharge end).15 
will be opened. The ex 
e pass through said other 

20 

g. 22 before it passes through the heating system 125 

130 

  



990,741 . . . . . 8 
rangement the fuel can be cut out of the lating the heat within the latter, a vapor 
cooling system entirely by opening the valve condicting pipe leading from the casing to 
whereupon the fuel will be introduced into. 

: 10 

stood that various changes in the size, shape, 
15 

... advantages of the invention. 

20 

supply connected with the admission end of 
25 

40 

the pipe 30 to the engine for the purpose of 

a fuel-conveying connection between the lis 

48 while the valves 18 and 50 are closed, 
said vapor-conducting pipe. . . .. 

5. The combination with an explosive en the casing 22 and can flow thence through 
s w ing branches, a fuel supply pipe passing operating said engine. 

From the foregoing it is thought that the 
construction, operation and many advantages for controlling the passage of the exhaust 
of the .herein described invention will be through the branches. 

gine, of an exhaust conduit therefor hav 
ing branches, a fuel supply pipe passing 
through one of the branches, and automatic 
means for controlling the passage of the ex 
haust through the branches. 

7. The combination with an explosive en 

further description, and it will be under 

proportion and minor details of construc 
tion may be resorted to without departing 
from the spirit or sacrificing any of the 

apparent to those skilled in the art, without 6. The combination with an explosive en 

gine, of a liquid fuel heater and vaporizer 
closed to the admission of air, an exhaust 
pipe from the engine having branches, one 
of which passes through and is coiled with 

Having thus fully described my invention, 
whiat I claim as new, and desire to secure by 
Letters Patentis: - . . . . . . 

1. The combination with an explosive en 
through the coiled branch, and means, for the cooling system, a refrigerant supply also 

connected with the admission end of the 
cooling system, means for permitting either 
the fuel or the refrigerant to criter the cool 

through the branches. 
8. The combination with an explosive en 

gine, of a heater casing, an exhaust pipe 
ing system. an escape for the refrigerant at having branches, one of which extends 

w a 

gine, having a cooling 'system, of a fuel in the heater, a fuel supply pipe passing 

the dischart, end of the cooling system, ai through and the other of which is located 
outside the heater casing, a fuel-vaporizing 

charge end of the cooling system and the 
working portion of the engine. : 

2. The combination of an explosive en the heat in the casing by directing a variable 
gine having a cooling system, a pair of quantity of exhaust gases through the branch 
fluid-conveying pipes communicating with therein. . . . 

a . . . ... , the admission end of the cooling system, a 9. The combination with an explosive en 
pair of discharge ports at the discharge end gine, of a liquid fuel heater casing, an ex 
of the cooling system, a heater connected haust pipe for the engine having Branches, 
with the exhaust of the engine, and a pipe one of which is in the form of a coil lo 
leading from one of the discharge ports cated within the casing and the other of 
the cooling system through the heater to the which is located outside the said casing, a 
working chamber of the engine. fuel-vaporizing coil disposed within the 
ging having a cooling system, of a containeri charging into the casing, and means for di 
for liquid fuel, connections between the same recting the exhaust through either branch 45 

3. The combination with an explosive en- coiled branch and having its outlet dis 

and both ends of the cooling system of the whereby to control the temperature within 
engine for establishing a circulation of the the casing. 

50 

55 

liquid fuel between the container and cooling 10. The combination with an explosive. 
system, means for directing the exhaust from engine, of a fuel heater, an exhaust pipe 
the engine through the fuel container in having two branches, one of which is as 
operative relation to the fuel connections sociated with the heater, the other being 
between the outlet of the cooling system and independent of the heater, a fuel supply 
the container, and connections between said pipe passing through the branch associated 
container and the power side of the engine. yit s 

4. The combination with a rotary explo- ling the passage of the exhaust through the sive engine having a piston, and cylinder branches, and means responsive to fuel pres 

gine, of an exhaust conduits therefor hav 

through one of the branches, and means 

controlling ... the passage of the exhaust. 

with the heater, a single valve for control 

the engine, and a carbureter located in the 
73 

75 

80 

85 

90. 

95 
pipe passing through the branch extending 
through the casing, and means for varying 

00 

105 

110 

5 

20 

cooling system, of means for directing liquid sure, in the heater for actuating the valve 

80 

cooling system into said heater casing, auto- . . . . . . . . . . . . . . . . . 
matically actuated means controlled by the connected to one of the sections, one of said 

65 

fuel through the cooling system, an exhaust and thereby controlling the temperature 
pipe arranged in proximity to the discharge within the heater. . . . . . . . . . . . 
end of the cooling system, a heater casing 11. The combination of an explosive en 

s 

surrounding said exhaust pipe, means for gine, an exhaust pipe therefor comprisin 
carrying fuel from the discharge end of the separated sections, a heater casing locat between the sections, exhaust pipe brihthes 

* . . . . . 
pressure of the vapor in the easing for regu- branches extending through the casigand 130 



: 30 

40 tro lated device. 

the ther. iuriuch extending. exteriorly of 
said casing a valve casing connecting the 
lianches to the other exhaust pipe section, I having its discharge end leading out of the a single valve opcrating in the valve casing latter, and a casing surrounding the ex 
and controlling both exhaust pipe branchcs, 
and me: i:S responsive to fuel pressure in the 
heater for actuating the valve and thereby gontrolling 
heater. , 

0 

15. 

20 
...ing fuel from said conduit into the casing 

a carbireter connected with the inlet of 

casing and connected with the carbureter 
"25 

, the temperature , within the 
12. The cenbination of an explosive en - . gine, an exhaist, pipe for conducting away 

the products of combustion, said pipe hav 
ig separite branches both connected at bic: 
end with the engine and both connecte? at 
the opposite. cnd, with an outlet, neans for 
yarying the quantity of exhaust gases pass 
ing through either or both branches, a fucl 

... conduit passing through one of the brancies. 
... a casing inclosing the branch through which 

the fuel conduit passes, mgals for discharg 

thc engine, and a pipe leading out of the 
for conveying vapor thereto. . . . 

3. The combination with an explosive 
engine, of a heater casing, an exhaust pipe 
leading from the explosive enginc. and hav 

is in the form of a coil located in said. 
ing branches, one of which extends cx 
teriorly of the casing and the other of which 

(as 
ing, a valve casing cernecting the branches, 
a single valve operating in the valve casing 
and controlling the passage of the cxhaust 
through both branches, a pressure actited 
device mounted on the heater casing anal re 
sponsive to the pressure therein, a connec 
tion between the pressure-actuated device 
and the valve, and an adjustable spring con 
trolling the operation of the pressure-actu 

14. The combination of an explosive en 
gine, an exhaust pipe leading there from and 
having branches, a valve casing connecting 

Ibranch of the exhaustipe, a fuel pipe pass 
50 

55 

said branches, a valve pivoted within the casing and arranged to move across the ends 
of the branches, a crank arm on the pivot. 
of the valve, a heater surrounding one 
ing through said branch, a pressure respon 
sive device mounted on the heiter and open. 
to the interior thereof, an angle lever con 
nected to said device, and a link connecting 
said lever with the crank arm on the pivot 
of the valve. 15. The combination with an explosive 
engine, of fuel-feeding, means therefor in 

60. 
having a coil located in the chamber, and a fuel pipe extending through the coil and 
having its discharge end extending out of 
the coil and opening into the heater. 

cliding a heating chamber, an exhaust pipe. 

6. The combination with an explosive. 
engine, of inexhaust pipe leading there 
from, and fuel-feeding means for said en 

within the casing, a valve casing connecting : 

990,741 

| gine including a supply pipe extending lon 
gitudinally within the exhaust pipe and 

haust pipe and the discharge end of the fuel to 
pipe for receiving fuel from the supply. 
pipe and holding said fuel in contact with 
the exterior of the exhaust pipe. . . . 

17. The combination with an explosive 
engine, of an exhaust pipe leading therefrom 75 
and having a coiled portion, and a fuel sup- - ply pipe for the engine having a coiled por 
tion extending longitudinally within the 
coiled portion of the exhaust pipe. . . . 

8. The combination with an explosive 8 
engine having an exhaust pipe, of a fuelva 
porizing device heated by the exhaust 
pipe, said device including a liquid fuel 
conducting pipe passing through thé' ex 
halist pipe and leading out of the staine, 85 
lic: )s surrounding the exhaust pipe and 
into which the 'fuel-conducting pipe dis 
charges for further heating the fuel by con 
tact with the exterior of the exhaust pipe, 
and means for conducting fuel fromid 90 
surrounding means to the cngine.' " . . . . . 

19. The combination with an explosive en 
gine having an exhaust pile, of fuel-convey 
sing lucans for the engine including a heat. - 
ing clauber through which the exhaust 95 pipe passes, and a fiel supply pipe deliver 
ing to the chambór and having a portion lo 
cated within the portion of the exhaust pipe: 
that is within the chamber. . . . . S. 
20. The combination with an explosive cn 

ginc. of a heater casing, an exhaust pipe." 
leading from the engine ... and extending 
through the casing, said. engine having a . . 
cooling system for the heated parts thereof, 
means for supplying fuel to the admission 105 
end of the cooling system, means for carry 
ing the heated fuel from the discharge end 
of the cooling system through a portion of 
the exhaust pipe for further heating and 
delivering it into the heater casing, and 1. 
means for directing. the fuel from the said : 
casing into the cngine. . . . . . . . . . . . . 

21. The combination with a rotary ex- . 
plosive engine including a cylinder and a . 
piston member having communiciting chan-ills' 
incls for a cooling medium, of a fuel supply 
pipe communicating with the channels for 
delivering fuel thereto, a heater casing, an 
exhaust pipe from the engine having 
branches, one of which extends exteriorly of 120. 
the casing and the other of which is coiled 
said branches, a valve-operating in the valve 
casing and controlling both branches, a 
pressure-responsive device mounted on the 
asing and connected to the valve for oper 
ating the same, a pipe leading from the com: municating channels and extending longi 
tudinally within the coil, said pipe deliyer: ing into the heater casing, a pipe leading 130 

  

  

  



it near 

antioned pipe... . 
The combination .- ...explosive 

ngine having passages in its heated parts, 
means: for delivering fuel...or water to 

he admission end of said passages, means 
: receiving fuel from the said passages 

traversing the same and directing said 
le he engine for driving the salue, and 
E. 
te 

to means for discharging water, from 
assages when water is used instead of 

liforcooling the heated parts. . . . . . . 
23. The combination with an explosive 

engine having passages in its heated parts, 
fa water. EPE'E, and a fuel supply pipe connected with the adinission end of aid passages, valves for controlling, said 
ipes, means for: directing fuel froin the 
assages, to the combustion chamber of the 
arbureter, and means for discharging water 
rom the passages and excluding it from the 
eating mechanism and carbureter. . . . 
ooling systein, a continer for liquid fuel, 
eans for directing the fuel from the con 
inerthrough the cooling systein in oper 

ative quantities and back to the container, 

ngine, said incans including illieater and 

24. An explosive engine provided with a 

its passage through the cooling systein and 
... prior to its return to the container by the 

990,741 

or vaporizing the fuel subsequent to 

gine having an exhaust conduit, of a heater 
through which the conduit passes, a fuel 
conducting pipe extending through the con 

fuel by contact with the exterior of the con 

included within the last-mentioned pipe. 

pipe connected with the admission end of said passages, valves for controlling said 
pipes, means for directing fluid from the 

means for discharging water from the pas 
mechanism, ... . 

ture in the presence of two witnesses. 
Witnesses: ...- 

E. G. ToDD, . 
CARI, MuILENDoRE. 

the heater to the engine, and a carbureter 4 

heat of the exhaust from the engine, and 
I means for delivering the vaporized fuel 
from the container to the power side of the 
engine as demanded. . . . . . ; : . . . . . 

25. The combination of an explosive en 

duit for heating the fuel, said pipe discharg 
ing into the heater for further heating the . 

EE conducting the heated fuel from ". . 

: 20. The combination with an explosive 
engine having passages in its heated parts,. . . . 
of a water SPRY pipe and a fuel supply. . . . . 

50. 

passages to the combustion chamber of the . . . . 
engine, said means including a heater, and 

5 5 
sages and excluding it from the heating 

In testimony, that I claim the foregoing 
as my own, I have hereto affixed my signa 

  

  

    

  

  

  

  

  

  

  

  

  

  

    

  


