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UNITED STATE& PATENT OFI‘ICJL

FRANCIS W BRADY OF ENGLEWOOD NEW JERSEY

. INTERNAL COMBUSTION ENGINE

23, 1906

To all whom it may concern:

Be it known that I, FrRaNCIS W. BRADY f

-'_'.'_'.'c~1tlzen of the United States, residing "at

@

inglewood, county of Bergen, State of New

~Jersey, have mvented certain new and use-
Ful Imp1 ovements in  Internal-Combustion

' . Engines; and I do hereby declare the fol-

“lowing to be a full, clear, and exact descrip-
<. tion of the lll‘t’(‘llh{)lh such as will enable
10

others skilled in the art to which it ﬂppex-

! ,Ltam% to make :md use the same.

my application, Serial Number 175,087, filed | a

This invention relates to the class of inter-

The present application is a division of

; ~ Beptember 29, 1903, and the. {)b]i:,(;t of the

- diviston 1s to secure protection for certain
“inventions deacrll)cd I my e;uher apphm-
tion, I | : - :
- The nwumon fm which T seeh Jrufectlon |
‘f_111 this divisional application has for its ob- |
Ject to provide means for supplying to the
25 combustion chamber of the engime a charge
S of v tporized lwdm&ubon or earbureted. ai, |
o whiel e itself is not. (t\])loawﬂ, and addnw'
- to this non-explosjve charge in the cmnbns-'

- lion chamber a sufficient: t]lmntlt\ of air to
30

form an explosive mixture.

a saturated vapor, before 1t 15 ddmltted nto

40
~large a proportion of the heavy hydrocarbon |

the combustion chamber « 1 the engine. This
mixture of vapor and air should coutain so

apor. that 1t is not explosive, and its specific.

o gravity will ordinarily be gmatm tlmn that

S of atmospheric air..
- .45

“In order that my mwntmn mw be cle: ul

.- tion with the *lccompam?mrr drawuws. _ 111'
.50 _whlch——-- S e o
© TFigurelisa 51de elevatmn of an mtemal

~ combustion engine embodylng my . invention
- and Itg:

2 1S a sectmnai elevation of ’the-

R 55 same, the plane of the section being taken at

. This

L Speciﬁcatlon of I.etters Patcnt
| Or‘.lg'mal application ﬂled September 29 1903, Senal Ho 175 037

ol

‘nal wmbtlstmn engines wherein a liquid |
hydrocarbon is vaporized for producing the
_'llydrocarbml element of the explosion charge.

| portion of ‘this-chamber, thmugh the
and drips onto the plate 21, which is heated -
by the exhaust crases and. serves to vqporwe_

-‘thmugh the cvllndm jacket.
shaft 8§ 1s (hlven from the main shaft by
oears 9 and earries eccentrlcq 10 and 11, the L

former operating the air inlet valve 12 "and
‘the latter the exhaust valve 13.

~same by means of the pipe 19.
rizer 1s adapted to vaporize a. heavy hydro-

pass..

- .

the axis of the engine shaft.

Patented Jan. 2.), 1910 .
Dwmed and th1s apphcatmn ﬁled Aprll___
Senal No. 313 180 . | :

I‘1gs 3 4 and .

5 are: dehll Views oIl a larcrer scale lllus- |

tudinal axaal r:eclmn Ifg. 4 1S a Cross see-

If1g. 3 1s a longi-

trating the construction of the ‘vaporizer
which I prefer .to use.

60

tion on the line. \—i of Iﬂg 3, and I'ig. 5

is an end view of the air inlet v: 1]11'9 for the
g 618 an enlarﬂed view of a
needle mlve in the. fuel feed pipe, and Fig.

vaporizer;

7 1s an enlarged view of a fuel feed valve for
starting the ¢ engine,

lxefenmfr pllll’l‘llll ‘to Tigs. 1 and 2, 1
des 1gnates ‘the ]acl-..eted cylmder of the en-

The piston rod 3 is connected to the crank 4
on thé main shaft 5. The main shaft carries
pulley and fly whefel 6 and an cccentric for

6

gine, In which the piston 2 reciprocates.
70

dlwmﬂ the pump 7, which circulates water "

’L counter-

This coun-
ter-shaft also drives, by appr oplmte rreftrmg,

tlle centufugal WOV(*I'HOI"(T e
X vaporizer V is mounted at one side 01
“1(‘ engmne eylinder and mmmmnmtvs there-

with {humﬂh the vapor feed pipe 27. The

'exlmus* 110111 the engineis led through this
“LThe vaporized | »

~ hydrocarbon or carbureted air may be sup-
- plied from any snitable source. but T prefer
~ to employ carbureted. air produced by vapo-
~~_ rizing a liquid hydrocarbon of such spectfic
. ..35 gravity as to require artificial heat to vapo-
a ,_1'1f,c 1t; and supplying to the dem arbon so

vaporized a sufficient quantity of air to form

vaporizer for the purpose  of heatmﬂ' the
This vapo-

carbon oil and to mix-the vapor so produced

with a certain quantity of air in a manner
90 -
[Flgs. 3. 4 and 5, from which it will be.seen

which w lﬂ be understood by reference to

s

-'.8'0'7'

85

that the mporlzm consists of a casing 18 -~
having within it a clmnbu‘ forming a con~

ated in-the path of the exhaust gases.

threaded stem, by 1119‘1115 of which the extent .
of -opening of the valve may -be adjusted.

tinuation of the exhaust pipe 19 and tlu'omrh -
j' whmh the hot exhaust gases from the engine
Above this chamber is a second clmm- |

Der 20, the bottom plate 21 of which is lo- . -
This
| chamber 20 1s provided with an air inlet 23

| | vontrolled by a-valve 24, which has a screw-
understood, I shall proceed to- desu'lho the"

. form in which I prefer to embody
description should be considered 1 in connec--_

100

The heavy lwdm-c arbon oil enters the upper '

the 011

pipe 22

105

.95 is an- outlet fwm the vaporlzer com_".f_:_ o
mumcatm ‘with the pipe 27, through which -~

_ wrht almles to the mee of I I‘1g 1 and along the mlxture of alr and hydrocmbon vapor 1s 110
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| explosive mixtire. The valve 12 is then
closed; and on the compression stroke of the:
piston, this mixture 1S compressed in the
combustion chamber and ignited by any suit-

* drawn from the vaporizer ‘into the . engine.
This vaporizer is made in- two sections,
- DBolted together at z in Fig. 3, and.the valve

o 24 1s provided with a screen 23* to keep out I

65 from th fank 41, filling the cylinder with an.

- 210

30

.45

55

6o

5 foreign particles floating in  the air. A ‘able ignition mechanism. - The explosion
o . drainage cock 43 (Fig..4) should be pro- | stroke which then occurs 1is followed by the
;_vided_,Forf-dra.ining.the vaporizer V. In the exhaust stroke, during which the exhaust
©~ pipe 27 there is a valve 26, which is con-. “valve 18 is opened by the eccentric 11. The
_ trolled by the governor G,.and this gov- | operation is continued by means of the vapor:
-ernor also- actuates -an elbow lever 31 ful- | from the tank 41 until the parts have be- -
- crumed at y in a-supporting bracket 312 and | come sufficiently ‘heated to viporize the
- carrying a needle 32, which controls the-flow | heavy hydro-carbon in the vaporizer V. The
~of liquid from the tank 42 throush the aper- | hydro-carbon is then admitted to the vapo- -
~ ture 29 m the diaphragm 28 of tﬁ'e valve 22%. | rizer V'hy opening the stop-cock in the pipe
15 By this arrangement the govertior- G regu- | 22 | a-rid'tﬁefstop-cock 40 1s closed, shutting g
- lates simultaneously and 7 roportionately -'.'_-oﬂg.__'i:h‘e;'_su'pply;t from the auxiliary tank 41,
the feed, of liquid h}’rdr’o-c&r&n to’ the vap-| The next suction stroke of the piston 2 will
orizer V and the feed of vapor- from the | draw in uncharged air through the valve 37
~~ vaporizer to the engine, thus controlling the | and the valve 19, which is held open by the
20 speed of the engine and preventing an undue | eccehtric¢ 10 during the major portion of the s
- accumulation of the hydro-carbon: in the ‘suction stroke. During the last portion of -
vaporizer. S L ‘the suction stroke, however, the valve 12 is
- Imasmuch as the engine herein described | closed and' the suction created by the out-
1s. particularly constructed for use with | ward movemerit of the piston draws down
‘25 heavy bydro-carbons vaporized by the heat.| the valve 16 and sucks in the carbureted air o.
- of the exhaust gases, 1t is desirable to supply | from the vaporizer. On.the compression
~ means for starting the engine. These Ineans | stroke of the piston the. carbureted air. and.
- comprise a tank 41 for containing alcohol or | the ‘uncharged. air are ~mixed and com- .
~other highly volatile liquid, and. this tank is | pressed, and the _explosive mixture thus
50 connected through a pipe 39 and a stop cock | Eormedis ignited at the proper instant, driv- g:
40 to a port opening into the air inlet pipe |-ing the piston-2 outward. During the ex-
‘of the engine, and which is so constructed | haust stroke of the piston, the valve 13 is -
as to be closed when the air inlet pipe. 1s | opened by the eccentric 11 and the valves 12
.closed. The particular construction of this | and 16. remain closed. Where a - heavy
35 valve 1s shown in Fig. 7, in which 34 1s the hydro-carbon is used so that the carbureted 10
- air 1nlet pipe which cominunicates ‘with the | air drawn from the vaporizer V.is heavier
atmosphere through the valve 37 and ports than atmospheric air, it is preferable toopen -
~1n a dome on the top of the valve casing 86, | the valve 192 at the__’b’eginn_mg of the suction
as shown. Through the center of this dome | stroke and hold it open during the major
the feed pipe 39 is tapped. The delivery ‘portioh of that stroke, ‘when 1t is closed, 10
~outlet of this pipe 39 is adapted to be closed | allowing the suction to open the valve 16
- by the plug 87 on the valve 37 ‘'when the and admitting the carbureted air above the
valve 1s held to its seat by the spring 38. uncharged air in the cylinder. By this ar- -
_ Referring now to Fig. 2, it will be seen rangement the greater specific gravity of the
that the air inlet pipe 34 communicates | carbureted a1r causes it to sink through the 11
- through a stop-cock 85 apd ‘the air. inlet | uncharged air, thus insuring a complete
~valve 12 with the combustion -chamber 17. | mixture. = It is obvious, .however, that if a = .
- The vaporizer communicates with this cham- | vaporized hydro-carbon of less specific grav-
~ ber through the.inlet 15 and the vapor valve | ity than the ‘uncharged air is used, the ec-
16. 14 is the exhaust outlet, and 13 is the | centric 10 may be arranged to open the valve 11:
- exhaust valve. The vapor valve 16 is oper- | 12 at the latter portion of the stroke.  In
- ated by suction, and the valves 12 and 13 | such an arrangement, the lighter hydro-
~ are operated by the eccentrics 10 and 11 at | carbon will be<admitted first and will tend
- such times as to. coOperate properly in the: to rise throughg'thejul_lc}_la_rgg_d air. Further--
following cycle of operations. At starting, | more, if for any reason it is desirable to-do 12¢
the stop-cock 40, controlling communication. -80; the vaporized hydro-carbon may be ad-
with the alcohol tank 41, is opened and with | mitted at any other portion of the suction
- the parts in the position shown in Fig. 2 a | stroke by so constriucting the. eccentric 10
. rotation of the main shaft of the -engine | that the valve 12 'will be opened at the de-
starts the piston on its suction stroke. . At | sired point. In any case, I secure an in- 125
_the same time the air valve 12 is opened by | ternal combustion - engine in ‘which un-
- the cccentri¢c 10 and the suction ' caused by | charged . air and carbureted .air, both of
~ the: outward movement: of ‘the piston opens | which are non- explosive, are sepdrately
- the valve 87 and draws in air.and the vapor | drawn into the combustion chamber and
fror there formed into -an explostve mixture, 130
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By this arrangement I prév'ent premature | ber during-the ﬁrst part of the suction stroke

10

exploston and am enabled to secure good

regulation, and, efficient combugtmn of hezwy |

hydro-carbon oils.
By so censtruetmrr the carbureted

when the air valve is closed, 1 provide for
the automatic opening .of the carbureted air

- valve whenever the air valve is closed during

-1t 18 only necegsary to adjust the mechanism

15

the .suction stroke. 'With this arrangement

for opening the air valve in order to vary the
order of feed of the air and carbureted air 1n

- any desired manner.

Though 1 have described above and illus-

' trated in detail the form in which T prefer

20

25

to embody my invention, it will be under-
stood that my 1mpr0vements may be em-

bodied in other forms without departmg
- from the spirit of my invention. - -

What I claim 3s:— _
{. In an internal combustmn engme, b
combustion chamber, a vaporizer adapted to

produce a- non- ex];)]oswe hydro-carbon vapor,

a connecting conduit between the vaporizer

30

- stroke to there.

‘explosive: hyum -carbon vapor to be drawn
39

- opening the air inlet during that portion of

40

and combustion ¢hamber, a valve controlling |
sald conduit, and an air inlet to the combus-

tion chamber in combination with means
for opening the Valve controlling the vapor
conduit durine a part only of:the suction
_allow a stratum of the non-

nto the combustlon chamber, ‘and means’ for

the suction stroke when the valve control-
ling the vapor conduit is closed, to thereby

allow a stratum of air to.be drawn mto the
the air and

combustlon chambex, whereby

© vapor are admitted 1n Separate non-explo-

- 49

50

sive-strata during the suction stroke and are
intimately mixed during the compression

stroke ; substantially as described. ..
2. In an nternal combustion engine, a
vapor] 1701 for heavy hydro-carbon oils, means

for mixing the vapor 1zed hydro- carbon with

alr 1n said vaporizer to produce non-expio-

sive carbureted air having a greater specific-

eravity than>atmospheric air, a c combustion

. t}mmbel an air inlet to said chamber a port

- at the upper portion of the cmnbustmn chamn-

55

60

ber for admiiting the carbureted air, means
for opening the air inlet during the first part
of the suction stroke, and means for opening
the carbureted air pmt during the last part

. of the suction stroke, whereby the carbureted
a1 fed above the atmosphellc an in the
combustion chamber.

3. An internal combustion engine, havmg
a combustion chamber, and having means
for admitting air into %md combustmn cham-

a1r.
~valve that 1t 1s normally closed by a spring
and 1s opened by the unbalanced pressure
~due to the outward movement of the piston

‘and then discontinuing the admission of air,
and means for subsequently admitting into
the upper part of said combustion chamber

85

a hydro - carbon havmg a greater specific

gravity than air.’ | |
4. In an internal combustion engme, a
combustion chamber having an air inlet and

70

a vapor inlet, means for opening the air in-

let during part only of the suction stroke,

and means for opening the vaper inlet dur-

ing that part of the suction stroke when the
alr inlet 1s closed. |

5. In an internal combustwn engine, a
combustlon chamber having an air mlet and
a vapor inlet; means for opening the air

75

inlet during the first part of the suction .

stroke, means for closing said air inlet be-

fore the end of the suction stroke, and means
for opening the V&POI‘ inlet after the air
inlet 1s closed. -

6. In an internal combustmn engme 3]
combustion chamber having an air inlet
valve and a vapor inlet-valve, the said valves
being so constructed and arranged that the
vapor inlet valve will open whenever the air
inlet valve is closed during the suction stroke.
- 7. In an internal combustion engine, a
combustion chamber having an air inlet

valve, and a vapor inlet valve, so constructed
and arranged as to be opened by the suction

80

85

90 -

created by the engine piston when the air

inlet valve 1s closed during the suction stroke.
8. In an 1internal comlfustlon en ine, a
combustion chamber having an alr niet and

‘a vapor inlet, means for opening - the air

inlet during the first part of the suction
stroke, and for closing it before the end of

the suction stroke, -and means actuated by

95

100

‘the closure of the air inlet to open the vapor

inlet during the remamder of the sucrmn

stroke. -

9. In an initernal combustion engine, a
vaporizer, for heavy hydro- C.Ellbi)ll oils, a-
combustion chamber, a port in the upper

\L05,

part of the eombustmn ‘chamber communi--

cating with the vaporizer, an air inlet for

sa1ld combustlon chambei, means for opening
the air inlet during the ﬁ1 st part of the suc-
tion stroke and then discontinuing the ad-
mission of air; and means. for Subsequent]y

opening the- pmt communicating with the
115

vaporizer, whereby the heavy hydro-carbon

116

vapor 15 ted above the air in the combu‘stmn -

chamber.

In testimony whereof 1 aﬁi\ my signature,

'111 presence of two witnesses.
0} RANCIS W' BRADY

Witnesses:
Burcess A. CURDE IN,
Wirriam H. Davis.
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