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PATENT OFFICE

WILLIAM WALLACE GRANT OF BRO OKLYN \TFW YORK
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SPECIFICATION forming' part Of Letters Patentl_No. 790,45 1, dated January 26, 1_904'.

.&pplica,tion ﬁled February 13, 1902, Serial No. 93,824;

(No model.)

To all whom it may concern:

Be it known that I, WriLLIAM WALLACD
(GRANT, a resident of Br ooklyn, in the county
of Klnfrs and State of New York, have invent-
ed certain new and useful Imp1 ovements in

Vaporizers for Gas-Engines; and I do hereby |
declare the following to be a full, clear, :zmd'

exact description of the invention, such as will
enable others skilled in the artto whlch 1t ap-
pertains to make and use the same.

My invention relates to improvements in
vaporizers for gas-engines and embraces a

system wher ebV to cause liquid fuel (or lig-
111(:1 to be used as fuel for operating or driv-

ing gas-engines) toabsorb or become 1 impreg-
nated with heat, that through the agency of-

such heat said 11qu1d fuel (or liquid to be used

as fuel) may be converted into gas, an object
of the Invention being the expeditious forma-
tion of gas from hquld substance and to de-

rive therefrom (through its combustion) en-
ergy for operating gas-engines.

A further object is the effecting combina-
tion of the gas thus formed with atm05pllerlc
alr or other gaseous body for production of
an energy or working charge with which to

afford and promote operatlon of internal com-

bustion for exp]oswe and other types of gas-
engines.

A liquid the vapor Whereot when combmed'
with atmospheric air or other gas forms an
explosive or combustible compound of achar-
acter adapted to furnish an energy or work-

1ng Cl]&l“ ge for effecting working oper ation of
what is G'enerally desw*nated as a - gas- en-
gine” of the mternal—cambusmon exploswe
and kindred type of engine or motor 1s the
Ch&l acter of liquid reterred to when the term
“liquid” is named or referred to in the speci-
fication and claims of this application.
To effect vaporization of liquid of the char-

acter hereinbefore named, I cause said iquid

to ch&we or feed into a strono*ly-l‘leated re-

centade in the interior of the explosion or

combustion chamber of the engine or into a
receptacle strongly heated thre ough contact
with the hot exha,ust—@ases of the engine, or

both these 16061)13&0169 in combination, the
liquid being first charged into one Ieceptacle_
5o and ¢ hen pasqmor (01 the vapor thel eof pass-

111g) into the other receptacle and thereafter

this product to be combined with the air or
‘other gas for completing-the quality of the
_ WOI‘L’JIHO’ charge hereinbefore 1eter1 ed to for
‘operating the engine.

In the a,ccompanymﬂ‘ drawings, Figure 1 is

aview, partly in section, illustrating one form
of my improvements. FIO‘ 9 is aview in sec-
tion slightly modified. F10‘ 3 1s adetall view
of sheath 35. Fig. 4 is a view illustrating
other modifications. Figs. 5 and 6 are en-
larged detail views of a modified form of
three- -way valve for use on the vaporizer, and
Figs. 7 and 8 are enlarged views of a modi-

fied torm of atta,chment to constltute avapor-
- passage.

Referring now to Flo* 1 of the drawings,

the device H ther eon will be seen to consist
of an outer shell or sheath 22, Inclosing a vap-
orizer 21, the intervening. space 53 being

traver Ded by the hot exhaust-ﬂ ases of the en-

gine-cylinder 1, which Pass out thr ough ex-
fhaust—plpe 24. The vaporizer 21 becomes

very strongly heated thereby, and the heat

radiating upon the interior of the vaporizer

will heat or convert into vapor liquid fed
thereinto through the tube 6, connected with
the three-way V&IVEE K, FIOS 1, 2, and 5.

Upon the plug or 10ta1y palt of said valve

K 1s carried a needle-valve 11 tom; controlling

feed or liquid into the vaporizer 21 or into
the vaporizer 8 when thereunto attached, as

in Figs. 2 and 4. To this three- way Va,lve K

are attached two pipes 7 and 8, which convey,
respectively, liquidsof a denqaty differing the

one from the other. These pipes 7 and Sare

Intersected by check-valves 9 and 10, Figs. 1
“and 4,which valves, however, may be omltted

when expedlent as shown in Fig. 2. It will
be noted that this device H, Flo 1, 1s con-

nected with exhaust-pipe 82 and that the vap-
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orizer 21 1s connected with the bottom of

| vaporizer 3 by the couplings 26 and 27, which

latter may of course be unions when pre-
ferred. By thisarrangement, as will be seen,

“a double heating of the hqmd oY vapor mav
be effected first by heat from exhaust- gases

trom the engine about the vaporizer 21 and

thereafter (when the vapor passes from 21

thr ouo'h the passage 01 on a,nd into vaporizer
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3) by the inflamed gases or strongly-heated -

oases in the combustion-chamber 50, and
from whence the vapor passes to meet and
combine with atmospheric air or other gas
for or charging into the engine-cylinder, as
will be later referred to and described. Ob-
viously by disconnecting the device H ifrom
the vaporizer 3 by unscrewing the coupling
o7 and then capping or plugging the discon-
nected end of vaporizer 3 and making a pipe
connection upon outlet 51 of vaporizer 21 and
the tapped opening D, leading into inlet-cham-
ber of valve-chest, vaporization would tran-

spire through the agency of the device H,
while vaporizer 3 would be out of commis-.

sion; but, again, where it is desired to cut
H out and use only the vaporizer 3 instead
then by disconnecting couplings 26 and 27

and disconnecting H from the three-way valve

K and its appendages and making connection

of the said valve and appendages upon vapo-

rizer 3 at the point where the coupling 27 is
now shown vaporization would transpire

through vaporizer 3 to the exclusion of vap-

orizer 21, as in Fig. 2. Of course the pipe
6 may be of any required length or omitted,
as may prove desirable. .
To obviate encumbering the drawings, &c.,
1 have only shown thereon so much of the
gas-engine as would make clear the relative

positions of the vaporizers for the vaporiza-

tion of liquid and means or manner of caus-

ing the gas formed to combine with air and
the conduct of the compound into the combus-

tion-chamber of the engine.

Referring now to Fig. 2, it will be noted the

engine-cylinder 1 has its end 2 cast integral

40

with the cylinder and that the vaporizer 3
is likewise cast integral with the cylinder.
Of course it is not necessary that the cylinder
end and vaporizer 3 should be cast integral
with the cylinder 1, but is the form of con-

struction 1 prefer when other conditions war-

rant it. The vaporizer 3, it will be observed,
is provided with a passage 4. ‘- Between this
passage 4 and the exterior of cylinder end 2

communication is established by passages 17

and . 18, the latter of which being shown as

closed by a screw 19, while the passage 17 is

55

tapped to be likewise closed when so desired.
Both these passages are shown as being so

closed upon Fig. 4. About the top of passage

4, Fig. 2, is a valve 15, provided with a pro-
longed screw -threaded mneck, whereby this
valve may be made operative as a needle-

valve, for by screwing it down into passage 4.

~ the passage 17 may have the size, or rather

its opening, reduced and flow of vapor there-

. through reduced or controlled. About the
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lower end of this passage 4 is secured the
three-way valve K for feeding liquid into the

vaporizer 3 direct, and, as further seen, this .

vaporizer 3 is located in the combustion-cham-
ber 50, which in this construction is shown as

between the piston 49 and cylinder end 2. A

750,451

gletachab_le sheath 385, having formed upon 1ts
interior a spiral-shaped passage 37, Figs. 2

and 3, is shown in Fig. 2 as fitted upon the

outer face of cylinder end 2 and as being pro-
vided with a passage 36, leading into the spiral
passage 37. The passage 36 is surmounted
by a pipe 42, fitted with a T 41, having one

end plugged by 43, its other end connected

with a check-valve 46 and an air-screen 47.
The valve 15, while disposed to operate as a
needle-valve, is also provided to effect or cut
off communication with passage 4 by re-
moving plug 43 and making pipe 15" long

enough fo connect valve 15 and T 41, and

thereupon by a proper turn of the valve-lever

16 vapor from 3 may flow by this valve.

Passage 17 may be stopped out, if desired,
and necessarily so if it be required that va-
por from 4 meet and join with air in 41 to
traverse the length of the spiral passage 36
together. The check-valve 46 servesthe dou-

‘ble purpose of aiding induction of vapor from

the vaporizer when the action of the pistonis
inducting air past this valve by the vacuum
set up by suction of the piston required to lift

valve 46 from its seat and to prevent escape
of vapor before being utilized in the combus-
tion - chamber into the atmosphere. Bolt-
‘holes 44 are provided upon the sheath and are
tapped upon cylinder end 2, Figs. 1 and 3,
| for bolting thé sheath to cylinder when 1t 1s

preferred to use the sheath. The elongated
part C of the sheath is for cover of that part
of the valve-chest which embraces the port D,

TFig. 1, leading to the inlet-valve 29, and this

port D will about register with that part of the

sheath marked C when the sheathis turned over

upon and bolted to cylinder end 2. Passage 17

accordingly as requirements may demand.

Tts purpose is to partly warm a current ot
air drawn by suction of piston upon 1ts out-

stroke through screen 47, past valve 46, pipe
49. and passage 36 into and through passage
37, where it meets the vapor or heated pro-
duct emerging from passage 17 to combine
therewith and pass to the vicinity of C upon

‘the spiral passage 87, from which they enter

the valve-chamber through the port D, thence
past the valve 29,and through port 31 into
the combustion-chamber 50.

and 3.) When in the combustion-chamber,

‘the charge is compressed and ignited by the
‘usual means employed therefor,but not shown,

(excepting piston,) as embracing means well
understood and in common practice and not
a part of this invention. It will be noted in

the just-described combining of vapor with
air that the combination takes place 1n prox-
imity to the port D of valve-chest; but should
it be preferred that the vapor join with the
air for the fuller course traveled by the air
as it passes valve 46 then by connecting 41

(See Figs. 1, 2,
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‘will about register with the point F and pas-
sage 18 with the point G of spiral passage 37.
‘This sheath may or may not be employed,
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- obtained, as already related; but when, to
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to 15 and plugging passage 17, Fig. 2, and

opening valve 15 the desired result may be

the contrary, 1t 1s not deswed that the air be
warmed and that the vapor hold most nearly
to 1ts higher temperature until it reaches the

valve-chamber then the shield 35 is to be
omitted and other means employed for con-

duct of the vapor to the valve-chest. ™To this
end the attachment J, Figs. 7 and 8, prefer-
ably a casting having a ﬂantre with bolt—holes
48 therein, a SCOOped-out mterlor 45, and a
boss thereon tapped, (provided for any desired

connection thereon—as, for instance, valve

46 and air-screen 47 and plug 47%,) may be

brought into use and 1s designed to be brounght

over the openings 17 and D, Fig. 1, and em-

- brace these two ports upon the passage-way

20
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45 ‘thus formed between them.
are to be tapped into cylinder end 2 to regis-
ter with those, 48, upon the flange of attach-—

ment J, Figs. 7 8 and bolts a,pphed to hold
dJ rmly and tlcrhtly in position. Vapor emerg-

ing at 17 will be conducted by passage 45 to
port D, where it will enter the valve-chamber

and meet air being drawn thel emto throucrh-

47 46 33, Fig 1. .
In Fw‘ 4 the three-—way Valve K, Wlth its
connecting pipes, is shown as connected with

vaporizer about the top thereof in a position

like that of wvalve 15, Kig. 2. The passages
17 18 are shown as closed by screws 19.

T connects bottom of vaporizer in a posi-

35
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tion like that of the three-way valve K, as

shown in Fig. 2. Between this T and the |

port D (shown on Fig. 1) communication is

established by the pipe 40. Upon the OpPPo=

site end of the T check - valve 46 and air-
screen 47 are connected. In this arrange-

ment when it is desired to startengineit is onlv
necessary to open valve to allow a sufficiency
of liquid to pass, which will fall through the

vaporizer 3 into the current of air bemﬁ'.-

drawn from 47 through the T, assuming, of
course, that the piston is mo,ving out upon
the suction-stroke.
lied upon to vaporize the liquid coming into

‘it until the igniting and explosions thereoi
heat the V&porizer sufﬁciently to provide'the

hot or more completely Va,porized liguid. * To

facilitate vaporization, gauze or other medium.
may be interposed in whole or in part upon

~ one or the other or both the vaporizers 3 21,
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accordingly as the density. of the liquid used

or other condition may make such introduc-

tion advisable. A needle-valve 25 may be

pr ovided to cotperate with the needle-valve
11 upon the valve K when such additional
control may prove necessary in operating the

construction or-device H, Fig. 1. So like-
wise 1n Hig. 2 the sheath 35 may have thereon

a valve 56 o codperate in control: of port 17

and may be omltted When necassal Ys 8s it 1s
on Kig, 3,

In F] as. B

vided  with passages and tapped bosses. .
rotary valve-plug A, having a vertical pas-
sage 12 thereon tapped part way of its length
1s provided also with a lever 13.
above the bottom of the passage 12 and radi-

‘ating therefrom are three other passages, B,
adapted to register with those about the'

Bolt-holes

ner passages.
erating the plug A.

A

This current will be re-

and 6 the three-way Valve 1S shown al

to consist of an outer case or seat 5, pro-
A

and having therein secured a needle-valve 11,
A little

bosses after a manner required of them and

accordingly as the one or the other of the re--
‘spective liquids in the pipes 7 or 8 may re-

quire to be fed to the vaporizer, Figs. 1, 2.

The needle-valve by being passed down into

the passage 12 nray cause such restriction of

flow of liguid through the passages B as may

be required, cutting off all flow when passed
entirely down to the bottom of its seat. Flow

‘of liquid may of course be also cut off upon

turning the valve-plug A so that none of the
outer passages are in alinement with the in-
‘A lever 14 is provided for op-

This plug A has the

| 3’ |
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usual taper and is qemlred upon 1ts seat in

the usual way. Of course the tapped bosses,
Figs. 5, 6, are for reception of the pipes 7,
8 'a,nd engagement upon the vaporizer 21 or
3. The pipes 7 and 8 communicate with what-

ever source of liquid-supply, (not shown;) but
such source of supply of the containing ves-

pomt that liquid is discharged into the v apo-

rizer, so that the flow of llqmd may transpire,

preferably, through gravity.

When construction of the character shown -
in Figs. 1 and 2 is preferred, gasoleme or

some such liquid should be 1n;|ected or brought

90

95
‘sel should be at a point preferably &bove the

100 -

upon or about the air-passage in proximity

to the -valve 46 and the screen 47 for pur-
poses of effecting initial charges for starting
Toac-
- compllsh this, T have shown upon Kig. 2 a pipe

the engine and lle‘LtII]G‘ the vaporizer.

105

54, inter sected by a valve 55, for estabhshmcr- |

thatsome proper liquid in requisite proportion

is being fed upon or about the inlet-passage for
air and that the engine-piston is being oper--
ated to induct a charge of air into the air-in-
let passage, an explosive mixture will bedrawn
anto the chamber 50, whieh being ignited at

a proper time upon the engine’s cvcle by

‘means provided therefor (not shown for rea-
‘sons already stated) the vaporizing mechanism
"T'he valves controlling supply be-
‘Ing pr opel_ly- acljusted, a supply of vapor will
promptly set up as liquid feeds to the vapo-
rizer and dispense with further need of tem-
porary feed of liguid about screen required
i for starting. -

Referring now to Fig. 1 and

| assuming the engine to be operating, suction
of the p]caton mductq air past chock-vmlve -’-16

f-commumcatlon between pipe 8and air-passage
about valve 46. Manipulation of this valve
‘will permit liquid to discharge upon the cur-
‘rent of air to start engine and heat vaporizer.

‘and thereupon to be cut off.  Assuming now

ITO
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I '.D:
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through passage 33, to inlet-chamber or valve-
chest. Supposing that ports 17 and D are

plugged like 18 and the valve mechanism per-
mitting liquid to flow to be vaporized in vap-
orizers 21 and 3, the valve 15, adjusted to

permit the vapor to pass through 1t and 1nto
pipe 34, will meet incoming charge of air en-

tering through passage 33 and the air and

vapor will come together into explosion-cham-
ber 50. Agaln, a removal of plugs from the
ports 17 and D and effecting a covered pas-
sage between them by the attachment K,
Figs. 7, 8, and closing the valve 15 air will
be drawn through the passage 33 and will

meet the vapor from the vaporizers in the

valve-chest, where they will pass together into
the chamber 50 through port 31. Again, with
the piece J removed. and the sheath 35 sub-
stituted, Fig. 3, air-induction will transpire
through passage 36 into and through spiral
passage 37, meeting vapor emanating through
port 17 and with 1t pass into port D and
thence through to chamber 50. Again, with

‘the plug 43, Fig. 2, removed and connection

macle between valve 15 and T 41 and passage
17 plugged like passage 18 and valve 15
opened alr inducted past check-valve 46 will
meet vapor 1n the T 41 and will therewith
traverse the various passages, until they enter
finally chamber 50 through port 31.
Obviously the valve KK could be provided
to attach atthe position on H, Fig. 1, shown

“as occupied by valve25, and vice versa, where-

upon the pipe 6 could be omitted. These. and
other arrangements which may be read upon
the drawings atford a multiplicity of ways
for causing hiquid after 1t has been strongly
heated or vaporized issuing forth to meet
and combine with air, warm or cold, and for
a long or short travel together, according to
the nature or quality of charge required or

the character of the liquid to be vaporized.-
- Obviously a light or more readily vaporizable

liquid could be used for starting the engine
up readily and strongly heating the vaporiz-
ing devices or device, and thereupon a turn
of the three-way valve could be caused to
bring a denser liquid to furnish required va-
por. Hence a great many changes and alter-
ations might be resorted to in the general

form and arrangement of the sever al parts.

described without departing from my inven-
tion, and hence I would have 1t understood
that I do not Iimit myselt to the precise de-
tails set forth, but consider myself at liberty
to make such slight changes and alterations

“as fairly fall within the Spirit and scope of my

Invention.
Having fully described my invention, what

I claim as new, and desire to secure by Lettel S
Patent, is—

1. In a gas-engine, the combination with a
combustion-chamber, of a vaporizer, an air-

750,451

supply passage to said combustion-chamber

and a plurality of ducts connecting said vap-
orizer and air-passage and means for closing
any or all of said ducts.

2. In a gas-engine, a vaporizer mechanism
secured about the engine, and adapted and

provided, to become heated by hot gases

evolved within the engine, whereby to heat
liquid fed thereinto as a preparatory stepfor

‘obtainment of a heated product from liquid,

which 1s to be later incorporated with some
gaseous body-—such as atmospheric air—to
effect thereby a combustible compound to ef-
fect operation of the engine; inlet and outlet
passages upon the vaporizer mechanism, sep-
arate pipes conducting separate liquids of dif-
fering densities, valve mechanism for effect-
ing control of liquid-discharge from any of
sald pipes into the vaporizer mechanism; ad-
justable valves upon and about wvaporizing
mechanism for controlling discharge into and
from the vaporizing mechanism; air-inlet pas-
sage communicating with combustion-cham-
ber and with outlet from vaporizer mechan-
ism; extra passages for air, and for vapor of
hquld transmission: plugs for estopping such
pas&we% as require to be closed a-:rmnst dis-
charge.

3. Ina gas-engine, a vaporizer located in the -

combustion-chamber of the engine, tor rarety-
ing and vaporizing liquid dischar o'ed into the
vaporizer; such rarefying and vaporizing of
ligquid transpiring in consequence of heat
evolved within the combustion-chamber of the
engine; and the liquid thus rarefied, to be there-
after admixed with atmospheric air; inlet and
outlet passages upon the vaporizer; liquid-sup-
ply pipes; connection made upon ‘the supply-
pipesand upon the vaporizer for passage there-
through of liquid from the required supply-
pipe and for effecting control of the supply
of liquid to cdischarge into the vaporizer; a
passage establishing communication between
the interior of the vaporizer and interior of
valve - chest; an opening upon this passage
having thereon a removable plug; a passage

for conveying alr into the valve-chest; an

inlet-valve disposed upon this air-passage; the
air-passage and the passage from the vapo-
rizer disposing to discharge in proximity to

theinlet-valve seated inthe valve-chest, where-

by the alr and the heated products of liquid
mingle and passing by the valve enter the
cylinder, through communicating port,to the
combustion-chamber of the engine, to be there
utilized for effecting operation of the engine.

In testimony whereof I have sioned this
specification in the presence of two subscrib-
ing witnesses.

WILLIAM W ALLA(JE GRANT.
Witnesses:

WiLLiam FERRIS,
I.. A. HorPKIns.
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