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To all w?wm i may concern:

Be it known that I, ()LA{

fication.:

10

The' present invention relates more- par-
ticularly to means for feeding fuel to rotiry
explosive engines, but-is not ne(ess.lrlly lim-

ited to this typc, as it ‘may be- successfu]lv_

—employed in other classes of edgines.

15

20 ¢

for the engine, thus lowering the tempcm-
ture of the latter, while raising the tempers

ture of the fuel, the meclmmsm being, Tow-%

ever, such that water may.
cooling agent if desirved:-
Another object of the-inv entlon is to‘pro-

be: unployed as a

‘vide novel means for: highly ‘heating . the
Tiquid hydrocarbon before calburetmg and

introducing the same into the engine, said
nieans l)envr associated with the exhaust
from:the .engine and-including  imechanism
by which said exhaust miy bc cut oﬂ" from

the' Lieating means.

30

Still amother objéet i3 to pr o\lde ariable

nieans of an automsitic nature Tor control-.

- Ying the pressure of the fuel supply.

[
&

“ hile the invention way he cmbodied in

w-number. of wavs, the ]nofouod form of

construction is- ilfustrated in the .wmmp Y-
ing (]l‘d\\lll,‘:\ wherein:— -

Tigure T is a side v.o\'\lmn of an engine
w .th th(- feeding aeans associated th(‘u\\\ il

acportion of said feeding means being illus-

40

i the engine,

.50

55

11011 of the ho.mn" IR IEN

trated - in seetion. Fig. 2755 a l()ll"’ltll(]llhll
sectional view on an onl:u"od smh- thr()uﬂ'h

on an enl.u'"('d seale tirrough tlx(' npper por-
- Higo s aplan
view of the- umlm“nm \.ll\c for the ox-
haust. Fig. 5 is a \oltl(.ll sectional view

thoulhmug_h. Fig. 6 is a horizontal sec-
tional view subst.mtmllv on the lm(, 6—06
Tofr I‘lg
‘Tine: -

iy

Fig: 7 is a séctional view on the
:f Fig. 5. v

Similar’ roferenu, ‘numer: .lls duwnatc cor-
responding p'u'ts n all the hﬂ'ules of thc
drawings, .

\\'lnle the engine. may be of any desired
{¥pe, the mechanism is prefer ably employed

i connection with a rotary engine of the:

Ky

Speciﬁcation of Letters Patent -

B. .TALOBb,'
‘a_citizen of the Umted States, residing at
~“(leveland, in the county of : Pawnee “and.
" State of Oklahoma, have invented a new and
“useful Fuel- Feedmo Means for Explotive-
I n"mes, of which the fol]owmg is a spem-

e, 3 is a det .nl sectional view

FUEL—FEEDING MEANS FOR EXPLOSIVE-ENGINES.

lfontcd Apl. ~.), 1911,

Apphcation filed. October 12, 1908, - Serial No 457 349 L :

mcter disclosed in mv co- pendm(r appll-_ :

- cucion. Serial No. 468,042, filéd Decembor 17,

1908, No claimgare made te thisengine in the
pusent application as the same constitutes
the subject-matter of thie application above
referved to. For the purposes of this case,
it is believed .to: be sufficient to state that
said engine consists of two or moré station-
ary éecontiic, piston members 8, on which
i¢ journaled a rotary cylinder ‘member - 9.
This engine is provided with a cooling sys-
tem, whlch includes channels 10 and ‘11

| Tormed in both the piston and cylinder mem-
One of the primary-objects of the inven-.

tion-1s to utllve the fuel us a cooling agent

Lers, The cooling. system in ‘itself is . not
claimed i in this 1pphcatlon. as it constitutes
the subjeét-matter of another co-pending ap-
phc(ttlon, Serial.No. 457,850, filed October 12,
908. " The inlet to the coolmg system is

ilxronwll one of the hubs 12 of the engine,

and . the outlet .is preferably - through the
same hub, though tlis pumso armnfromenﬁ
is. immaterial, A supply pxpc 13 for the
cooling medium’ is “connected to the inlet

channel 10, and connected to said supoly
pipe, is a water conducting pipe 14 leading:

from a suitable source of snpply 15 and. hav-
ing a valye 16 therein.
ductmv mpe 17 15 also coimécted-to the sup-
ply pipe 13, and has a controlling valve 18
therein.
water or liquid fuel can be mtroducod into
the cooling system df the engine.

Leading from the hub 12 of the cngme

is an exhausb pipe 19 for the products of

combustion, gnd this pipe is. divided -into
branehes 20 and 21.-

asing 29, while the branch 21 is disposed
exteriorly of said casing. . The two branches
are comected to a v:\l\e casing 23, from
which leads an exhaust: pipe ‘)4 ‘the- plpcs
19 and 24 thus comtltutmfr se]).u'ate sec- -
tions -of the exhaust pipe, which sre con-
nected by the two branches 20 and. o1, A
dmharao nipple 25 is preferably :niounted
on the. cylmder member and communicates
with the outlet channel 10’ -of the cooling
system. ™
nular traugh 26 surrounding the hub 12. A
pipe 27 “for conducting the fuel communi--
cates with said outlet channel 10" of the"
cooling system. and is’ prefel‘ bly ‘provided * .

with a controlling valve 28. “This fuel ‘con="
“ducting pipe 27 extends into and longltu(h-

ndllv throuah the c01l of branch 20 in spaced

A diquid- fuel:con-

Tt will thus. be’ seen tlmt mtherf

“The branch 20 is in
the form of a coil located w1(hm a heater .

" This nipple  delivers into”an an--

so'v
6'§
70
80
85
90
95
100
10:

11(
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m

~port 81 of- the engine. In.the:pipe 30 .is

“ducting . pipe- 30 Teads

L= T - : o . 990,741

relation to. the walls. tl'ieieof; .and “has_its

casing 23 and extending into the top of
the -heater -casing- 22. A .vapor funel .con-

heater casing 22 and extends to the intake

“placed a suitable carbureter 32,

10

- elther o

15

‘20

. the  casing” 22 is’employe

25

30

.- The valve casing 23, as clearly shown in
as a valve chamber 33
common to ‘both the exhaust pipe branches:

F.gs. 3, 5 and 6

20 and 21, and a swinging valve Elate 34
operatin

said branches so as to close the
same. The valve plate 34 is secured to a

.rock -shaft 35, which projects from the cas-

ing, and has an exposed crank arm 36, This

‘. crank arm may constitute means for manu-
ally actuating the valve, but in the pre-.

ferred  forin .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

22 gnd communicating with the interior:of-

the .uppey, portion thereof, which’ portion

contains the vaporized oil or gas constitut-’

ing the fiel supply for operating the engine.
A flexible’ dinphragm 38 closes the upper
end of the body-and is connected to & bell

_crank lever 39, one arm 40 of which is ful-
- crumed,” as-shown at 41 on a supporting

. 43, to which is connected a link 44, said link-

35

© 40

Dracket 42. This arm 40 has an extension

being -also attached ‘to ‘the crank arm’ 36.
The.long arm 39 of the bell crank lever is

‘located -above the bracket arm 42 and its

free end operates in’a suitable upstanding

giide 45. A spring 46, adjustable along
-the bracket 42, is engaged with and adjust-:

“able along the arm 39 of the lever so that

45

50

the amount” of pressure against the dia-
phragm 38 necessary to operate.-the arm 39
can e varied, as desiréd. As the diaphragm
responds to variations in the vapor pres-
sure within the casing 22, the valve 34 will

-move for by-passing move or'less of the ex-

haust gases around the hecater ciisin% 23 so
as to maintain the temperature of th

" ‘sure rises the valve ‘cuts off the’ S\lppli of
ch 20

‘exhaust gases through the’coiled bran

and opens the supply through the.pipe’21.

85

.to ‘cool. until. t

‘By thus by-passing the exhaust gases around

the heater ca’.siti‘%' 22, the latter is permitted

- pressure is reached. The fuel supply pipe

65

17, which ‘as already stated is connected

- to the supply pipe 13, is also in direct comn-
mupication - with ~the \

 heater casing 22

thrbugh the medium: of a braneh pipe 47

. and a controlling valve 48 is located in said-

pipe. . An outlet .pipe 49 leads from . the

casing below the pipe 47, and is connected |-
with ‘and - discharges ‘heated fuel into_the

A

from the top of the.

in tlie chamber, is movable over

e lat-.
‘ter approximately constant. ‘When the pres-

e normal temperature or-

_ ‘ ' pipe 17.below the valve.18. A controlling
discharge end 29 projecting from the valve |

valbe 50.is arranged in the pipe 49. When
‘the valves 48-and 50 are opened. and the
‘valve 18 closed, the. liquid. fuel. will be
‘heated in three stages. It is heated first in
the casing’ 22, then in the engine during the
cooling thereof, antl finally -while travers-

“ing the coil exhaust pipe. "The tempera-

ture of the fuel-is thus brought to a high
point $o that it can be readilyconverted
“into vapor. ‘ :

VWith this s’&ﬁéture, if it is desired to cool

the engine with water, the valves 18,48 and 50

70

75

are closed and-the valve 16 is opened, where- .

“upon ‘the fluid will flow from the source of
supply 15 through the cooling system. The
valve 98 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 dischauvges

through a drain pipe 26" connected with the"

82

'the centrifugal forte will cause the water .'

bottom of the trough. -If it is desired touse -

-the liquid fuel as a cooling agent, the valve

'16 is closed and ‘the valve 18 is opéned and

the valves 48 and 50 may! be left closed.
Said -fuel ‘will therefore flow through the

cooliig system_of ‘the -engine. The nipple

95 iri- this case is-closed while the valve 28
is opened.-. Tt-will thercfore 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

engitie, it will enter and traverse the coil 20
-100

“by way of the pipe 27, and from the upper

90

95

downwardly-bent end of the latter it will ba -

| dischargred into the casing 22.: Leaving said:

gusing throu§h_ 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 bé raised to a high temperature by ab-

105

-sorbing the heat from the exhaust and will =~
thus. bé vaporized. ‘When'the pressure of =

vapor in the heating casing reaches a prede-.
fermined degree detérmined by the spring-

46, the arm 39 of the controller will be
raised.” Consequently thréugh the medium

110.

of: . lic- link 44, the yalve plate 34 will be .

swung to a-position ‘across the dischargé end

.of 'the exhaust branch pipe 20 while the"
‘ will be opened.. The ex- .

ather, branch pip:
haust/will t_hége,gft

118

¢ pass through said other

pipe until the temperature lowers to a point -

| that will reduce ‘the pressure in the casing

120 .

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

<before it passes through the heating system,

and the valves 48 and

motive fluid is then discharged into the heat-

g casing first,’and afterward will enter the -
Jicopling system of the engine. With this ar-

: ] 125
~In which case, the valves 16 and 18-are closed ..
‘are opened. Said .

130
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ran rémé_nt ‘the fuel can be 'cut~ out: of the,

- cooling system entirely by opening the valve

T

48 while -the valves 18 and: 50 are closed,

“whereupon the fuel will be. introduced into:

the casing 22 and can flow thenca through

.the pipe 30'to the engine for the purpose of

operating said engine. - -

From the foregoing, it is thought that the
constiuction, operation and many advantages
.of the-herein described - invention will ‘he
apparent to those skilled in the art, without
‘further description, and it will be under-

. stood that various changes in the size, shape,
_proportion and minor details. of - construc-

. 15

tion may be resorted to without departing
from' the spirit .or sacrificing any of the

.. - advantages of the invention.

20

‘Having thus fully described my invention,’

whiat T claim as new, and desire to secure by

Letters Patent is:—
1. The combinatio

fi with an explosive ei-

" gine’ having a cooling “system, of a fuel

25

“supply connected with the admission end of
the cooling system, a refrigerant supply also-

connected - with the admission.end of the

“-cooling system, means. for permitting cither

40

the fuel or the vefrigerant to enter the cool-

ing system..an escape for the refrigerant at

the dischar;ye. end of the cooling systein, and.
a fuel-conveying connection-bétween the dis-

L= -
working portion of the engine. Co
2. The combination of an explosivs en-
gine_ having a cooling system, a pair of
fluid-conveying pipes communicating with
the admission end of the cooling systemn, a
pair of discharge ports at the discharge end

charge end of the cooling system and the

of the cooling system, a leater connected .

with the exhaust of the engine, and a pipe
leading from one of the discharge ports of
the cooling system through the heater to the

“working chamber of the engine.

- gine having a cooling system, of a container
.for liquid fuel, connections between the same
~and both ends-of the coolitg system of the

45

- 80

b5

3. The combination with an explosive en-

engine for establishing a circulation: of the

liquid fuel between the container and cooling
svétem, means for directing the exhaust from .
the engine tbrough the fuel container in

operative “relation- to the- fuel connections
betweeni the outlet of the cooling system and
the container, and connections between said

container and the power side of the engine. ;

4. The combination ‘with a rotary explo-

sive engine having a piston: and cylinder-

" cooling system, of means for directing liquid

80

fuel through. the cooling system, an exhaust,

pipe arranged in proximity to the discharge

end of the cooling system, a heater casing |

surrounding said -exhaust pipe, means. for

. carrying fuel from-the discharge end of the
-cool1

system into said heater casing, auto-

‘matically actuated means controlled by the

66 pressure of the vapor in the ¢asing for regu-

g

lat-ihg"the.hézit within the lattcr,,'a'v.npo.r
conducting pipe leading from: the casing to
said vapor-conducting pipe.. ... -

5. The combination with an’explosive en-

ing branches, a fuel supply pipe passing

for controlling the passage of the exhaust
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. hL

7. 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-

through the -coiled branch, and means. for

through the branches.

8. The combination with an explosive en-
gine, of a heater casing, an exhaust pipe

outside the heater casing, a fuel-vaporizing

the heat in the casing by directing a variable
qnantity of exhaust gases through the branch
therein. T e s :

gine, of a liquid fuel heater casing, an ex-
haust pipe for the engine having Eranches,
one of which is in the. form of a coil lo-
cated within the casing and' the-other of
| which is located outside the said casing, a
fuel-vaporizing = coil’ disposed “within - the
coiled branch and having "its outlet dis-

recting the exhaust” through either branch
whereby to control the temperature within
the casing. - ! ’ '

engine, of a fuel heater, an exhaust pipe
-having two branches, oné¢ of ‘which is as-
sociated ‘with the heater, the other beiri
independent of the heater, a- fuel supply
pipe passing through the branch associated

ling the passage of the exhaust through’ the
branches, and means responsive to fuel‘jres:

and - thereby" controlling the 'tempéfiture
within the heater. SRR
"11. The combination

of an explosive en-

separated sections, a heater casing ‘lo¢at.

‘between the sections, exhaust. pipe briphches
. connected to one of thé sections; one.of said
branches extending through'the casifig 'and

s

gine,'of an -exhaust - conduit: therefor hav-.

through one of the branches, and means’

6. The combination with an explosive en- -

in the heater, a fuel: supply pipe passing-

controlling - the "passage of the ~exhaust.

having - branches, one of. which - extends’
through and the other of which is located:

9. The combination with an explosive en-

charging into the casing, and means for di-

with the heater, a single valve for control-

gine, an exhaust pipe. therefor comprising

the engine, and a carbureter located in the

75

75

80

85

90

95

pipe passing: through the branch extending -
+ through the casing, and means for varying

100
105

110

-10. The combination with an explosive. -

115

120

.sure, in the: heater ‘for actuating the valve

130
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Ahesother. braneh extending . exteriorly. of
said -easing, a valve casing connecling the

branches to the other exhaust pipe section,

i single vadve operating i the yalve cusing.
and controting both exbiaust pipe branches, :
and mear:

esponsive to-fuel pressure in the

. heater -for actuating. the valve ‘and thereby
ontrolling Ahe  temperature - within the

ring separate hranches hoth conmected at one

5
- varying the qnantity of exhaust gases pass-

~heater. -+ - OEE

- 12. The combination of an explosive en-

ginie, an -exhasist. pipe for:econducting away .
- the. produiets-of combustion, said pipe hav-

end with the éuginie and both ronnected at
the opposite.end . with an outlet, means for

' . ing through cither or both branches, a fucl

conduit passing through one of the branches,

- easing inclosing the branch throngh which

20

the fuel eonduit ,l’);\ssﬁgs, means for disc

_a.carhureter, connected  with . the inlet of

the engine, and a pipe leading out of the

easing and comnected awith. the  carbureter

25

for conveving vapor thiereto, oo
-18..The combination ~with an “explosive

engine, of a heater casing, an exhaust pipe

“leading Trom the explosive engine-and hav-

730

ing  branches, ~oue of which - extends -ex-.
{eriorly of the easing and the other of whicle
s in the form of 4 coil located in caid eas-

ing, it valve casing cemnteting the branches,

" a single valve operating in the valve casing

~ sponsive to the pressure therein, aconnec-.
tion between: the pressuré-actuated device
. and the valve, and an adjustable «pring con-

40

50

55

-ated device. "
714, The combin

and. controlling the passage of the exhaust

through both branches; a pressure actuated
device mounted on the heater casing and re-

trolling the operation ‘of the pressure-actu-

ation ‘of an explosive en-

ine, an exhaust pipe leading therefrom and

having branchics, a valve. casing connecting

, said branches, & 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 surroundjng“onc_‘
“branch of the éxhaust.pipe; a fuel pfpe pass--

ing through said branch, ' pressurc respon-

sive device mounted on.the heiiter and open.-
to the interior thereof, an angle lever ‘con-,

nected to said ‘dévice, and a lipk connecting

said lever with the crank arm on the,p)»voyt

“of the valve.

" 15. The combination' with an ex losive

* . engine, of fuel-feeding means therefor’ in-

60"

cluding & heating chamber, an exhaust pipe.
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.” *

‘65

16..The combination” with an : 9xplosivé_'
-engine,, of an exhaust pipe leadinig there-
from, and "fuel-feeding means’ for said- en-

arg-

- ing fuel froin said conduit into the casing.

‘casing -and controllifig” both . branches, &

_ating the same, 4 pipe leading from the com-
_municating channels and. extending longi- -
‘tudinally within the’ coil, said pipe deliver- - - .
ing into the heater casing, a-pipe leading 130

'gille.includingia'éupply pipe extending lon-

gitudinally. within the exhaust pipe and -
having its discharge end leading out of the
latter, and-a_casing surrounding the ex-t: -
haust. pipe and the discharge end of the fuel 70
pipe .for receiving Tuel %rom the supply.

" pipe and holding said fuel in-contact with.

the cxterior of the exhaust pipe. . . &
 17. The - combination with .ah explosive

engine, of an exhaust pipe leading thérefrom 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 commbination with an explosive 8
engine having an éxhanst pipe, of j fuel-via-*
povizifig - device heated by the “exliangt

_pipe, said device incnding a” liquid fiiel- -
“cotiducting pipe passing through the' ‘ex-
hanst :pipe and leading .out of the saine, 85

mesns surrounding the exhaust pipe and =

' iito which the “fuel:conducting pipe - dis-

charges for further heating the fuel hy con-
tact with tlie exterior of the ekbanst pipe,
and neans. for ‘conducting fuel fromi suid- 90
surrounding means {o the engine, - D

19. The combination with an’explosive en-
eine having an.exhaust pipe, of fuel-convey- .

ing weans for the engine including w/heat- -

ing clnber through  which the exhdnst 95

“pipe passes, and a fuel supply pipe deliver- "

ing to the ehambér and having a portion lo-
cated within the portion of the exhaust'pipe
that is within the chamber: -~ - .0 X % '

£0. The comhination with an ¢xplosive en- 100
gine. of a heater casing, an ‘exhaust pipe "
leading from the cngine and extending
through “the edsing, said- engine having a
conling system for the heated parts thereof;

means for supplying fuel to-the admission’ 105'

enil of the cooling system, means for carry-" =
ing the heated fuel from the discharge end

of the cooling system through a portien of .
{he exhaust pipe for further heating and .=

‘delivering it .into the-heater casing, -and 110
- means for directing the fuel from the said -
¢asing into the ¢ngine. - i :

- 21. The combination thh; a'“.rotary: ex-

plosive engine including a cylidder:and a. -~
“piston member htving communicating chan- 118’
nels 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
‘hranches, one of which extends exteriorly of .120.
the casing and the other of which is coiled

B

- within the casing, a valve casing connecting. .

suid branches, a valve operating in the valve

pressure-responsive device mounted on the
casing ‘and connected to the valve for oper




d “casing ‘and de

tioned pipe.” -+
he éombination’ wif
gine_having passages in' it
f meanis for delivering . fuel:or ‘water
hi ssion ‘end’ of said: passages, mes

ceiving fuel. from thesaid’ passages

e means’ for discharging water. from’

fuel:for cooling the heated parts. _
"The . combination with: an' éxplosive

oof arwater supply. pipe. and a fuel supply
pe. comiccted with the adinission end of
+said passages; valves foicontrolling . said
.+ -pipés;-mieans for: direeting fuel- from  the
20 “passages.to-the vombustion chamber of the’
gine, said means including i licater and a
rburéter, and means for discharging water
fromithe pussagés and-excluding it froni the.
heating nechanism -and carbureler, - v
* 24.2An ‘explosive engine provided with a

means. for directing. the fuel from {he con-

ativé-quantities and back’ to"thé container;
means :
- its'passage through-tlic cooling system and
Apriorto its return to the container by the

ne,-and-a_carbureter; arranged .in: thie-

990,741

after’traversing the same and directing suid |
the engine for driving the sae, and |

ssages when ‘water Istused instead of-:

¢ having passages in its heated parts, |

cooling: system, a -contdiner for liquid fuel, |
tainer through: the cooling systemn in oper-

v vaporizing: the fuel subscquent o

giné having an exhaust conduit, of a heater
through which the conduit passes; a ‘fuel-

‘conducting ‘pipe extending through the con-
duit for heating the fuel, said pipe discharg.-". .-

vering into the | heat. of the exhaust-'from the engine, and . *
means “for- delivering ' the vaporized fuel
~:| from the container to the power side of the
sive'{ enginé a§ demanded. L L

33"~ 25. - The combination of an explosive en- .-

35

40

ing into the heater for further heating the .

~fuel by contact with' the gxterior of the con- -
- duit, a pipe conducting the heated fuel from =
the heater to: the:enging, and a carburcter «

included within the last-mentioned pipe.: -

=26 The combination with: an_.explosive -
“engine having passages in its heated parts,
-of a water supply pipe and a fuel supply.
pipe_--_co_imec't'e( -with ‘the admission end.of 5
said . ‘passages, ‘valves  for: controlling said:
-pipes,- means . for directing: fluid from -the :
. passages to the’ combustion chamber, of the = - .”

engine, said means including a heater, and
means’ for discharging water-from ‘the pas-

sages and -excluding - it: from ‘the ‘heating:

mechanism, 7 -

-~ In testimony,itha.ti".I':'c»_l‘ai.rr;"mtlié foregoing
as my own, I have hereto affixed:my- signa--

ture.in the presence of two. witnesses.
Witnesses: == .0

S L E.G Toeppy
v - Canr, MULLENDORE, .

. OLAUS B.JACOBS.



