(No Model.) "4 Sheets—Sheet 1.

W.D. & S. PRIESTMAN.

’ . MOTOR ENGINE OPERATED BY THE COMBUSTION OF LIQUID HYDROCARBON,
| No. 386,029, - Patented July 10, 1888.

Compressresl @t cenol TZ.

€ «@ir

4 Ly.].
&l‘v-

q; il
o ‘xr_"_-—'fﬂr'ﬂ N
i S ~ e
S it

Vamer rair

N
W Py INVENTOR -
IITNESSES: GY{':S' \ég : ‘

N. PLTERS, Photo-Lithographer, Washington, D. C,

\ _ ; .




(No Model.) 4-Sheets—Sheet 2.

W.D.'& 8. PRIESTMAN.
MOTOR ENGINE OPERATED BY THE COMBUSTION OF LIQUID HYDROCARBON.

No. 386,029, . Patented July 10, 1888.
Y EBguN
ITITTTTET T S RN

§ "

. . . . / ¢
“
:&Mﬁ/ NV
X o] -
. N € vt &7
{ N i N\ 7
5\
e 3 2
NN @ §
X LV
B ¢
N ok
: ¥ g 1
: =
& »
LI N
N N
S R
N 8 \

5 %

19 o

§ 3 |
INVENTOR:
WITNESSES: wwégw
Wm Sornnmwsds Gl annsny

N. PETERS, Photo-Lithographar, Wachington, D. C.




(No Model.) 4 Sheets—Sheet 3.

W.D. & S. PRIESTMAN.
MOTOR ENGINE OPERATED BY THE COMBUSTION OF LIQUID EYDROCARBON.

No. 386,029. Patented July 10, 1888,
N
DN O N
S %
) {
) O |
Q
~
Y
air. ® N T e
R iiiah i A
i
3 MW 7
Y % .
N7 7
o
oiz © "o -I:;:t:\:\' : T/ £

INVENTOR:
WITNESSES:

3 o %W@uw “

N. PETERS. Photo-tithogragher, Washingion, D. C.




//'

(No Model.) 4 Sheets—Sheet 4.

W.D. & 8. PRIESTMAN.
MOTOR ENGINE OPERATED BY THE COMBUSTION OF LIQUID HYDROCARBOX,

No. 386,029, Patented July 10, 1888.

g
N

Fig8.

Z/,

INVENTOR:
WITNESSES: REIXonnd 33, s Xy,
EA AT - Drormnrs S Krasrmdamon.

N. PETERS, Photo-Lithographer, Washington, D. <. " ‘




UNITED StTATES PATENT OFFICE.

WILLTAM DENT PRIESTMAN AND SAMUEL PRIESTMAN, OF HOLDERNESS

FOUNDRY,-HULL. .COUNTY OF YORK, ENGLAND.

MOTOR-ENGINE OPERATED BY THE CONBUSTION OF LIQUID HYDROCARBON,

SPECIPICATIO_N forming part of Letters Patent No. 386,629, dated July 10, 1‘888;

Application filed July 20, 1887, Serial No. 244,802, “(Nowedel) Patented in England December 21, 1886, No. 16,77%; in Ger-
mauy June & 1887, No. 43,273 ; in France June 25, 1887, No. 184,436 ; in Belginm June 28,1887, No. $7,833; in Norway July 2,
137, No. 695; i Ttaly July 7, 1887, XLLV, 421, and May 22, 1888, XLV, 210; in ‘CépeColony July 12, 1887, No. 401; in Vie.
toria July 18, 1847, No. 5,188; in Quevm]:md_ July 22, 1887, No. 208; in New Zealand July 27, 1887, No. 2,449; in-Sonth ‘Aus-
{ralia July 29, 1387, No. £48; in New South Wales Angust 2, 1887, No. 37; in Indig Angust 15, 1887, No. 1,093; in Spain
August 24, 187, No, 7.137; in Brazil Auzust R0, 1387, No. 504; in Tasmania Septomber.22, 1887, No. 492/9; in Austria-Han-
gary December 3, 1887, No. 24,081 and No. 36,741; in Argentine Republic J. anuary 4, 1888, No. 634, and in Portugal March €

1833, No. 1,223, ’

To ail whom it may concern: ,
Be it known that we, WILLIAM DgNT
" PRIESTMAN and SAMUEL PRIESTMAN,Subjects
of the Queen of Great Britain and Ireland, of
-5 Holderness Foundry, Hull, in the county of
York, Eungland, have invented new and useful
Tmprovements in Motor-Engines-Operated by

the Combustion of Liquid Hydrocarbon, (for-

. which pateuts havebeen granted in Great Brit-
to ain December 21, 1886, No.' 16,779; in Ger-
many June 8, 1887, No. 43,2735 in France
June 25, 1887, No: 184,436; in Belgium June
28, 1887, No. 57,838; in Norway July 2, 1887,
No. 695; in Italy July 7,.1887, Vol. XLIV,
15 No. 421, (prolongation May 22, 18S8, Vol.

XLV, No. 270;) in Cape Coleny July 12, 1887,

Register Folio 401; in Vietoria July 19, 1887,

No. 5,188; in Queensland July 22, 1887, No.

- 298; in New Zealand July 27, 1887, No. 2,449;

' 20 in South Australia J aly 29, 1887, No. 848; in
" New South Wales Augast 2, 1887, No. 37; in

India August 15,-1887, No. 1,073; in Spain’ |-

August 24, 1887, No. 7,187; in Brazi] Angust
30, 1887, No. 504; in Tasmania September 22,
25 1887, No. 492 /9; in:Austria-Hungary Decem-
ber 3, 1887, No. 24,081 and No. 56,741; iw Ar-
gentine Republic January £, 1888, No. 634, and

11 Portugai March 8, 1888,N6. 1,223,) of which -

the following is a-specification.
v This invention relates to motor-engines op-
erated by the combustion of liquid hydrocar-
- bon mixed with air; and it consists in.im-
proved means for niixing the said -fluids in

regulated quantities and proportions and for.

5 .lieating the inflammable vapor so produced
before admission to the motor - eylinder or
other combustion-chamber. : :

In order that our invention may be’ fally
understood, we will proceed to describe the
4> same with reference to the accompanying
-drawings, whereof Fignre 1 represents, partly
in longitudinal section, a hydrocarbon-engine
embodying our invention. Fig. % is a detail

sectional view on a large scale of thevaporizer_

and the valve mechanism for. supplyinz the 45
fluid and liquid thereto in proportionately- ’
regulated quantities. Figs. 3and 4iare cross-
sections of the valve d seen in Fig. 2. Tigs.5
and 6 are detail views on a large scale of the
valve ‘mechanism. controlling: the supply of so
fluid and liquid from the reservoir to the va-
porizer or mixing apparatas. Figs. 7, 8, and

9 are detail views on a large scale illustrating
the construction of a-burner or lamp for heat~
ing the vapor in the vaporizing.chamber,

The type of engine- employed to illustrate
our present improvements corresponds in -
many respects with that described in the speci-
fication to Lelters Patent of the United Stutes
granted to John Joseph Reveley Humes, and 60
dated October 5;1886,No. 350,200. The present ‘
specification is accordingly directed and, so
far as may be, confined to the particular parts
or appurtenances to which our improvements
appertain. - S ‘ 65

For regulating the supply of air and liquid
hydrocarbon from the reservoir (contgining
compressed air and petroleum o other liquid
hydroearbon)to the vaporizer or mixing appa-
ratugb, we employ: valve mechanism eqntvolied 70
by the. action of the governor ¢, such valve
nechanism being shown to an enlarged scale
in Fig, 2, which is a longitudinal mid-section
of the device. . - ) S

é-is a cock or regulating-valve connected 78

‘with the governor-spiundle ¢, Fig. 1, by means

of the lever @, and serving to control the air
and hydrocarbon passageseand ¢". Each ofthe
latter is provided with a chamber,-¢?, packed
.Wwith cotton wool, or other suitable- filtering 8o
maferial, through which the fluids arerespect-
ively strained on their passage to the mixing-
nozzle ¢. o .

" The valve 4 is retained wit;pi‘n its geating
and adjusted by means of the serew-cap &, 85
the latter bearing on a shoulder formed on the
valve-spindle @', and being sécured in place
by the lock-nut d*. The orifices through the

w0
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valve d, correspoudmg, respeetlvely ~ith the
air.and hydrocat bon passages ¢ -and e’, are of

“the ﬂaape indicated in Figs. 3.and 4, which.

. are cross-sections of valve d taken thromrh the
5. ports. or orifices therein, whereby lnmeaqed

facility for regulating the flow of the flnids is-
The valve-spindle & is prolonged.

‘afforded..
and’ fmmshed with » throttle-valve, 4% ar-

ranged to work within and to regulate the ef- |

16 fective avea of the passage ¢, through which

the supplementar Y air supply is admltted to.

the vapor-chamber I, Tig.'t. The said sup-
'plementdry airsupply is Ted from the passage
-¢ into tlie'annular chamber ¢* surrounding the

15 mixing-nozzle ¢¥, and before entering the va-

por- clmmber id dlspersed througha perforated
bafile plate, ¢*
The action of  the: govcx nor causes the in-

flandiiable charge drawn into thé ntotor-cylin:

20 der %, Fig. 1, fiom the vapor-chamber [ to be-
_come "attenuated u pon the normal speed of the
engine being eéxceeded, the potency of the in-

flammable charge bomg thereby regunlated to

-suit the varying requirements of the work to |

- 25 be performed.. As the air-supply valve d* is
on the sanie stedt with the valve d, it will
ma(llly‘be seen that the supply controlled by
_-these_valves will always be regulated propor-
tionately. -

30
. the air and hydrocarbon supply pipes or pas-
sages e:¢,leading from the petrolenm-reser-

voir «, I‘lg. 1, to the vapor-making device by

aud also for controlling the  corresponding
35 passages; € ¢, to the vapor-heating lamp 2, is
marked ¢ in TFig. 1, and’ is shown to an. en-
larged scalein vertlcal section in Fig. 5 and
in, side ¢levation in Fig..6. It comprises a
J'our -way valve, ¢/, a:r'uwed in suc¢h a manner
40 in relation to the air and hydrocarbon pipes
. or passages leading from the petroleum-reser-
voir that in one poqmon of the valve air and

oil are conveyed to the vapor-burning lamp k-

through the pipes ¢ ¢, but are shut off from
45 the vapor-making appamtus b. - In another
position of the valve the supply of air and oil
to the lamp 3. closed -and. communication

through the pipes eé¢ to the vaporizer b is |

opened. In.a third posxtlon of the valve the

so supply of “air and oil is shut off. both to the]

“vapor-making apparatus and to the heating-
Jamp. Escape from the petroleum-reservoir

- -being underthelast-mentioned conditions pre-
vented, pressure may be generatéd therein

5§ eitlier by means of a small hand-pump or by
turning.the engine Ly hand and so operating
“the pump,which serves in reg.ﬂai working for
supplying the pctroleum- xeservoxr with com-

. pressed air. The valve ¢'-is furnished with a
6o lever orhand-wheel,whicli worksagainstanin-

dicator, show umthe posmons respectlvely ap-

. propriate, first, Tor generating pressyre in the

petroleam-reservoir- prelfiminary to starting |-

the engine,(corresponding with the third po-
sition above referred to;) secondly, for heat-

o

engme is started (correspondmd with the first

‘to accelerate the fluid of the liguid.

The apparatus we employ for controllmg'

flowing out through tube m in such a manner’

2, the deflecting ‘portion of the nozzle-tube m’

.conical passage for the flaid arriving through -

ing the vapor-chaniber immediately before the.

position,)- and thirdly, during-‘regular work-
ing,(cor respondmg with the second position;)
when the heat conveyed by the exhaust-gases 70
isavailablefor raising toasuitabletemperature

the vapor'stored in the chamber whence the

working-chargeisdrawn.. Theé app’tmtus may -

be mountcd upon the petroleum reservoir, the

pipe ¢ exténding downward into the liquid.
~In the specxﬁcftt‘lon to the aforesaid l.etters

Patentgranted to JolnJoseph Reveley Humes;’

dated Octohel 5, 1886, there-is described and

75

| illustrated & device for mixing lignid hydro- - .

carbon with airin the preparation. of hydro-
carbon vapor, such meansisclading a mixing-
nozzle in which two concentric tubes are e~

8o

‘ployed for conve§ing the liquid and air, re-

epecbxvely, the éxtremity of thepassage for the .
latter being so forined'as to direct the gas ob- 85. )

liquely forward against the ‘stream of liquid -

a8 it issues from the extremity of the inclosed

pipe conveying the same, the two streams.

meeting at an acute angle and the gas actmg

. 90
According to our improved construection of -~
vaporized or mixing apparatu we emwploy.
two nozzle-tubes, m and m/, Fig. 2 connected,
respectively, with the t“o passages ¢ .and e‘ :
The nozzle-tube m 1s embraced or inclosed
by the nozzle-tube m', and the current of fluid
from passage ¢, ﬁowmg bhrongh the annular
space between tubes m and m/, is deflected in- -
wardand impinges fromall s1des on the currént

95 -

100
as to-oppose'and measurably retard the flow -

of l;he latter, and thus effect a more intimate

mixing of the fluids. As illugtiated in Fig

is in the form of a. backwardly-directed cone 165'
which fits concentrically into a conical recess
in the end of the tube m, but'8o as-to leave. &

-
i

passage ¢; but the angle. at ‘which "the outer -

‘current is-made to- 1mpi»nge upon the inner -
"may be varied so’long as it is not arranged to

assist the motion of thé latter, but rather to
obstruct and retard it.. " The current arriving
through passage ¢ has its own impelling foree,
and the current -through passage ¢ is. not re-
quired to impel.it.

By the use of a mixing- -nozzle constructed

“ag-abovedescribed theliquid is more minately

subdivided and dispersed in the gaseous ine-
dium, tlie resultant vapor being more readily 20
ignited and the combustion rendered ‘more
perfect

In Fig. 1, ¥ represents: the cxhaust—plpe
from cyhnder e, which enters the chamber?
and connects with a eoil therein. - “The object 125
of this is to heat the vaporiu said chamberby
means of ‘the waste gases, -We do nof claim
this mode of heating .in itself, and. therefore :
have not showi the. heatmmeoil
For heating the yapor’ contamed in" the
chamber I, besides utilizing the waste gases
dlsclnrged from the eylinder, we applyaheat-
ing-lamp constructed to generate bydrocar-
bon vapor for-its ownconsumption, - This de-

130
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“viee (h, Fig. 1) is represented to an enlarged
scale in the vertical section, Iig. 7, side cle-
vation, Fig. 8, and: plan, Fig. 9. It com-
‘prises two. tubes, m® mb, one incloded within

5 the other and shaped and arranged substan-
tially as desecribed with reference to tlie ix-

ing-nozzleillusfratedin Fig. 2, these two tubes

beiug supplied from the petroleum-reservoir
«.with air and lignid. hydrocarbon, respect-
ively, by means of the pipes ¢ ¢!, TFor con-
venience of manufacture, the straining-cham-
bers ¢ are placed on opposife sides of the de-

o

vice. The lamp is provided with a metal

chiininey, ¥/, periorated with holes 72 for the
admission of air, snch chimney or tube acting
not only as a wiad-guard, but serviug to-heab
the vapor and promote its combustion.

For convenience, we call the vessel ¢ the
* petrolenm-reservoir,’” although it contains
an aeriform fliid as well as a liquid, and it
may contain any suitable liguid hydrocarbon.

15

We have empldyed ¢’ to represent through-

_ out” the straining-chambers, as ‘these are all
alike or may be alike.
25 - What we claim as our invention, and desire
to secure by Letters Patent, is— -
1. A motor-engine operated by the combus-
_ tion of hydrocarbon vapor, having valves, as
. d anll &, controlling proportionately the sup-
3o ply of air and liquid hydrocarbon, - heater
that heats the vapor, and a three-way valve,
as g, which controls the supply of air and lig-
wid' hydrocarbon from the petrolenm-reser-
-voir, all arranged to operate snbstantially as
35 des:ribed. o o
2. In a hydrocarbon-engine, the combina-
tion, with the vapor-chamber, as I, the petro-
leum-reservoir, as a, a vapor-burner, as k, for
Tienting the vapor in chamber [, and a mixer,

40'3st, for preparing the vapor, of pipes, aseand.

¢, which supply air and lignid hydrocarbon
~ to ihe mixer b from the reservoir a, pipes, as
¢' and ¢, which supply air and lignid hydro-
earbon fo the vapor-burner A from said reser-

45 voir, and a three-way cock,as g, controlling

the passage of air and liquid hydrocarban
through said pipes, substantially as set forth.
“ 8. In a hydrocarbon-engine, the combina-
- tion, with a valve, as d, controlling an air-pas-

50 sage, as ¢, and a hydrocarbon-passage, as e/, of.

a valve, as &, connected with valve d and mov-
ing therewith, said valve d° controlling an ajr-
passage, as €', whereby the flow of airthrough

passage ¢ is regnlated proportiongtely to the

flow of air and liquid throngh passages ¢ and- 5§

¢, substantially as set forth. =~ -
4. In a valve mechanism for regulating the
sapply of air aird liguid hydrocarbon to a

hydreecarbon-vapor engine, the combination, -

with the two passages, as ¢ and ¢, for the aeri-

form’ fluid and liguid hydrocarbon, respect-
ively, and cach provided with.a straining-
chamber, as ¢, ol the valve, as_d,-confrolling
said passages, substantially as set forth. _
5. In a hydrocarbon-engine, the construe-
tion of vaporizer for mixing a liquid hydro-

6o

63

carbon with a gas capable of supporting eom- .

bustion, and comprising two nozzle-tubes, one
arranged within the other, the outer one be-

| ing formed, as'set forth, to cause the fluid con-

veyed thereby to be deflected inward against
the stream-of flnid issuing from the inner noz-
zle-tube and to measurably retard or obstruct

“the same, substantially as and for the purpose

set forth, L .
6. In a hydrocarbon-engine, the combina-

{ tion, with the wessel for the liqmid hydrocar-

bou, the heating-lamp, as &, and & vaporizer,
ag b, of the pipes for conveying air and liquid
bydrocarbon to said lamp and vaporizer, and

-a three- way valve controlling said pipes,

whereby the air and liquid hydrocarbon may
be supplied to either the lamp or vaporizer at
will; or be cut off from both, as set fortl

7. In combination with a vapor-chamber,

70

75

83

such as /, to which a supplementary -air-sup- .

ply is admitted, the annular passage €, and
perforated bafile-plate ¢f, surrounding the va-
por-inlet and serving to.equally distribute the
additional air among the vapor-in the prepa-

-ration of the working-charge.

8. In a valve mechanism for regulating the
supply of air and hydroearbon to a hydrocar-
bureted-air engine, the combin_tion, with the
two passages, as eand ¢, for the air and hydro-
carbon, respectively, of avalve, asd, provided
with passages, whereof the extremities are
formed with enlargements which vanish in a
circum ferential direction, substantially as and
for the purposes set forth. o

WM. DENT PRIESTMAN.
SAML. PRIESTMAN.
Witnesses:
" J. W..Cousiy,
JxNo. L. NEWTON.
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