(No Model.) | | ' 5 Sheets—Sheet 1.
. J. J. R. HUMES.

HYDROCARBON VAPOR ENGINE.
No. 350,200. | Patented Oct. 5, 1886.
. = ,

el Pl el s e ——

P L—

[ [ H oA = — e |
; {J/

[ 1]

O N S 3 1[

.‘r | e Si ﬁ_:?"“'_J
! ! , ": i

{

)
H_ ey Syl
[ 0 T

Fl6. 1.

_ \
r4
- ' ff A
™ .\ ! ! 1‘\
, Y
VXY Vi
"'__'.1 \1;. ]. i
Ly
!
! ,j;
1 iy
! {77
e \ P
LA r/
- s
- l'r

WITNESSES: ' y INVENTOR:
_ /44.7@@ )

IS T Tt | By his Attor i‘?ff/a

M. PETERS. Fhoto-Lithooraphar, Washington, 0. C.




(No Model.) 5 Sheets—Sheet 2.

J.J. R. HUMES.
HYDROCARBON VAPOR ENGINE.
No. 350.200. Patented Oct. 5, 1886

. s
N |- ~
4 A NN RN
o |\ ¥
/ig; ;/:
7 R
- e

|

Fis. 7. | ' '
G | o

A
._ a
alO)

e

O .
2\ ' ' E
= NN
HE= t '
I @
) = L Aty
— R |
‘_____ E ;
=i f
= || o A
. : 1
| i '
| { |
I :
F16 2.
1,7 29
K Far o 7_1
— P Eﬂfﬂ
FIds ,}___J s lui _
| o’ Jﬁ_d;I/ F 1B |53
o° ’
. %
| . T | INVENTOR -
I | /Z,,;M/WW
W ﬁzﬁb Ly s ATToreyds.,

ik Aok JT 2 e B m

M. PETERS. Photo-Lanogragher, Washingicen, D, C,




5 Sheets—S8heet 3.

(No Model.)

J.J. R. HUMES,
HYDROCARBON VAPOR ENGINE.

No. 350,200,

T

. !
I
;! .“_
T
| l)
¥ ,._
I |

~Patented Oct. 5, 1888.

-t gy e m ]

I
H
_
:
_
\

e hnhlid i

]
—
E—-—i
Wy

F

[— — e —— r— -y

By his Attorneys,

i 2
VT, Pn e P open. g

M. PETERS. Photo-Lilhographer, Washington, D. C,

rF'

U

WITNESSES
KPS AT T,




5 Sheets—Sheet 4,

7. J. R, HUMES.
HYDROCARBON VAPOR ENGINE.

(No Model.)

ol

%4”% /L/—__,[NVENTOR:

O
o)
8 ......
1 7 A
9
1O |
3 gl \ %00 )
G2 m““ ur._.x. .___‘___.\\\\\\. G -
O g J.,ff....a...f ur. .m.\n.-
_____
o //,//////
O
odad
o
O ) .
3 gl 914
a3 _
Ay 7
\\\H
7
/
%
/
7
2
/ W
7
4
g
7
z
4
s
%
g
V4R 7
;L“
 —— .ﬁm‘h\\%&\- T —— e e e ‘ m
L D T AT §§\§§\\\\\x§%\%&§%§h g _ hﬁ\\ﬁ%\k\hﬁ&ﬁ\x\w 222 \\ A

: \\ \\;\.\1\ ffffff;fffff I

7 I
”///A, ,.

i ,w/%é,,,/

4

NN A NN Y

1]

LR

No. 350,200.

c

By his Attorneys,

N. PETERS. Pnoto-Lithographer, Washington, [3. C.

Gt crnctt Mol

WITNESSES:




(No Model.) o o SSheets—Sheet 5.
' J. J. R. HUMES.

HYDROCARBON VAPOR ENGINE. .
No. 350,200. - Patented Oct. 5, 18886.

F16. /1=
F16. 4.

" - w

"

%%
? 2 .
- 2
Z Z R
Z Z =
7 Z ) L

| .7 *’é |
. v /////, ~
------ NNZ S
P A e —— i(-
, gm.@
%ﬁ 7 ﬁfffﬁ q\xx ~_ |

’”
V,. G

"‘\.
??'

— el — gy
q-—-—-—.H‘
a

]

NN

77
L

7/

ANTRTERMANARRRIRAT AN
% i

N
ARV RN

L
NN

INVENTOR:
WITNESSES: - M

E A TE s

9W @/f :Z MBJ fuis Attorneysg . .

N. PETERS, Photo-Lithogragher, Washington, I €.




10

1-J
'h.._)

.
I"J-I

o
il

]_5

e
O

- UNITED STATES

PAaTENT OF¥FICE.
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HYDROCARBON-VAPOR ENGINE.

SPECIFICATION lciming part of Letters Patent No. 320,200, dated October 5, 18E6.

Applicotion filed May 8 1886, Serial No. ;ULGI2. (No model.y Patented in Fneland July 11, 1283, No. 2411

To all whom it may concermn:
Be it known that I, JoUN JoSErH REVELLY
HuMEs, a subjeet of the Queen of Great Brit-

ain and Ireland, residing at Camberwell, inthe !
county of Surrey, IEngland, have invented new |
and useful Improvements in or Applicable to
Hydrocarbon-Vapor Ingines, (for which I
have applied for Letfers Patent in Great Brit-
aim, No. 8,411, bearing date July 11. 1883,) of
which the following is a specifieation.
- This invention relates to motor-engines oj-
erated by the combustion of liquid hydrocar-
bon-—such, torexample, as benzoline—and has
special referencetomeansfor mixing theliguid
with air or other gas to form the combustible
charge, and to mecans for automatically and
otherwise varying the relative proportions be-
tween the sald flulds composing the mixture.
The Invention further relates to means for
1gniting the charges in effecting the working
of the engine, and to means for rendering sach

engines reversible. |

A motor-cengine embodying my improve- |
nments 1s represented in the accompanying
drawings, whercof Iligures 1T and 2 are side and

end elevations, respeetively, and Fig. 3 a plan

view. Itigs. 5, 6, 7, 8,9, 10, 11, 11 12, and |
Ls are illustrative detail views, that will be |
referred to hercinafter.

A 1s the motor-cylinder, which, by prefer-
ence, 1s water-jucketed, with a view to pre-
venting its becoming too greatly heated by the
combustion of the gases which takes place in
itsinterior, as hereinafter described.  The eyl-
inderis fitted with a piston, which is connect-

ed by means of the rod I3 to the cranlk C of
the crank-shaft D. The latter is carried in
bearings 119, and 1s provided with a fly-wheel,
F. Upon the crank-shaft D issecured aspur-
pinion, (, which, through the intervention of
a spur-wheel, H, drives the shatt J at half the
speed of the crank-shaft I).  The outer face of
the spur-wheel H is furnished eccentrieally
with a pin, from which, by means of the rod
K,a pump, L, is operated.  This pump is em-
ployed to compress air, which is conveyed by
the pipe [ to a tank, M,which may be conven-
1ently arranged within the engine bed-plate,
and which serves as a reservoir for the hydro-

carbon liquid, assumed, in the present in-

[ T

stance, to consist of benzoline., Theairin the
upner part of the tank M and the benzoline in
the lower portion thercof are, under these ¢ir-
cumstances, subjected to practically the same
pressure per unit of area. Air passes from
the tank M by way of a pipe, m, to a vapor-
1zer or mixing apparatus, N, the construction
of which will be more fully explained herein-
after with reference to Fig. 4. The benzoline
passes from the tank M by way of a pipe, m/,
which reaches nearly to the bottom of the lig-
uid, and also communicates with the vapor-
1izer N.  To this pipe may be applied appa-
ratus tor controlling or regulating the flow of

 the benzoline, as hereinafter more fully ex-

plained with reference to IMigs. 5to 8. The
air and benzoline issuing from the mixing ap-
paratus N arce received in a vapor-chamber,
O, to which an additional quantity of air is
admitted by the valve o, as illustrated in the
enlarged view, Ifig. 9. The inflammable mix-
ture passes thence by the pipe o to thevalve-
chamber ¢ of the motor-evlinder A. In this
valve-chamber are arranged a sclf-acting in-
let-valve, &/, and an exhaust-valve, «*, the lat-
ter being arranged and operated as hereinaf-

ter more fully described with reference to Hie,

10.  The motor-cylinder A is also provided
with means whereby the inflamumable charge

- may be ignited. In the present instance it is

assumed that the agency of electrieity is em-
ployed for this purpose. If it be desired to
render the direction of rotation reversible, 1
cmploy means sach as bereinafter described
with special reference to Iigs. 11 to 13.

The type of engine employed in the present
1Hustration for the purpose of explaining the
application of my improvements is single-act-
ing, and of the class in which the motor-eylin-

der 13 algo used for compressing the mflamma-

ple charge previous to its ignition, as proposed
by Beau de Rochas, A. D, 1862. According
to this system of working, the piston at one
outstroke draws a charge of combustible fluid
into the eylinder, and on its return-stroke com-
presses the charge into the clearance-space ex-
1sting between the piston and the eylinder end.
The charge being thereupon ignited, the pis-
ton 1s propelled during its next outstroke by
the expansion of the heated gases. The ex-

N
rit

6G

70

.
T

T
Tt

95

100




it

IO

20

35

- #is in the form

40

45

5O

55

6O

2 o 350,200

haust-valve 18 then opencd and the expanded | frietion) a four-inch engine-eylinder.

gases liberated, the greater portion of these
being swept out of the. cylinder during the next
return-stroke of the piston.
theless be understood that my improvements
are applicable to liquid-hydrocarbon engines,
constructed with separate compressor and mo-
tor eylinders, and wherein the crank receives
an impulse at each revolution, or two 1mpulses
during the same period if the engine De dou-
ble-acting.

For mixing benzolineorothex hqmd hydro-
carbon with air or other gas capable of Sup-
porting combustion, and 1'11115 producing an
exp]oswe oY mﬂamm'},ble compound consist-
ing of gas permeated with liquid as distin-
O mshed ifrom a purely gaseous compound,
I employ apparatus previously referred to as
the vaporizer N, but which is ropre&ented in
détail and to an enlarged scale in the longi-
tudinal section, Fig. 4. This device consists
of a body, n, traversed by two longitudinal
passages, 2’ #%, of which 2’ extends the whole
length of the body, and serves to convey air
arriving from the benzoline-tank M, while the

other passage, »*, stops short of the extremity

of the body and terminates in a screwed sock-
et, 2°, in which is mounted a small tube, ',
extending in one direction through the pas-
sagen’tothe liguid flowing from the benzoline-

tank, and projecting 1n the opposite direction |

into a removable nozzle, %°, the inner end of
W]liC]l is in communication with the air-pas-
sage %'. The projecting portion of the benzo-
line-tube u* terminates in close proxumity to an
orifice formed in the extremity of the air-noz-
zle »°. The outer extremity of the air-nozzle
of a blunt cone, the space be-
tween the inner surface thercof and the end of
the benzoline-tube forming a passage for the
air, which, owing to the form of the nozzle at
this part, is directed obliquely across the
stream of liquid issuing from the benzoline-
tube n'.

By means of the union 7 the vaporizer N

may be connected to the vessel O, the commu-
nicationinthe oppositedirection with the tank

M being effected by means of the union ﬂ,,'

SCr ewed to a body, #°, in which the pipes m m'
terminate. One advantage l'esultmn* from this
construgtion is, tliat the small tube »*, through
which the benzoline passes, may be readil y re-
moved for ¢leaning purposes.
The object I have in extending the hydro-

carbon-supply tube 2* back into passage n’,

and even into pipe m/, should be explained.
This tube »' is quite slender, and 1 find it con-
venient to regulate the quantity of liquid hy-

drocarbon that will low through it under a

oiven pressure by varying its length, rather
than by using a cock or valve. Withagiven

pressure, and a tube, #', of a given diameter,
for example, I find that if the tube be three

and one-half inches long it will supply a six-
and-three-fourths-inch engine-eylinder; but if
the tube be increased to six inches in length .

It should never-

shaft D, An eccentric, p, Fig
on the shaft J, communlcates by memls of &
rod, p’, a wblatmy motion to the link or

Thus

by varying the length of this tube w', I am

enabled to adjust it to supply the particular
engine to which it 1s attached.

The mixture of air and inflammable hiquid,
formed as above described, is discharged into
a vessel, O, Fig. 9, from which the motor- cyl-

inder or a pump for compressing the charge

before it is-conveyed to that cylinder draws
its supply. To this vessel air may be admit-
ted for dllutmﬂ the inflammable mixture when
more highly char ged with hydioearbon than
15. deemed desirable. For this puarpose the
vessel O is furnished with a self-acting valve

0, the latter O]Jemng against the 1eSI%tanee of 2

light. spring, o', on a partial vacuum being
created in the vessel O. The quantity of air
admitted may be regulated by altering the ten-
sion of the spring by adjusting the nut o’. The
application of such a valve prevents the es-

cape of vapor from the vessel O during those
intervals when the inflammable mixtare is not
being withdrawn for use in the motor-cylin-
der. In some instances I suabstitute for the
self-acting valve above described an adjust-

able shutter, whereby the inflow of air may be
throttled and regulated to that adapted to
the requirements of the engine. .

When it is desired to control the passage of
the benffolme from the tank M through the
pipe m' to the mixing
matner that the fAlow takes place intermit-
tently, and approximately coincides with the

edud]on of the inflammable mixture from the

vessel O to the compressor or motor-cylinder,

I apply to the benzoline-pipe m’ valve appa-
| ratus, which may be constructed as represent-

ed in the vertical and horizontal sections,
Figs. 5 and G, or may simply consist of a
plunger or other suitabie cut-off v alve, worked
from an eccentric or cam on the shaft I, and

acting to alternately open and close the cmn- |

mumeatlon through the benzoline-pipe m’. 1
prefer, however, to subject the action of the
benzoline- rewu]atmw valve to the control of a
governor, as s indicated in. these figures and in
Figs. 7 and 8, the former of these being a sec-
tional elevat. on showing the governor-stand-

ard and driving-gear, and the latter a plan of
the same. The governor is mounted in a fram-
ing, Q, formed on or attached to the bed-plate
R of the eiigine, motion being 1mparted to the
sald govcmm thmmh the toothed gears § s,
pulley &', and (111VII]U‘ rigger &, ir om the erank-

, mounted

links 7, Figs. 5 and 6, the latter being piv-
oted at their upper Glildb. Kach of the links

ig formed with a siot in which slides a block,

the latter being trave rf-;ed by a pin connected
by means of the Dbars 7 » with the cross-head
¥, This cross-head carrles a planger- Valve,
*, and may be furmshed with a guide-stem, 77,
and spiral spring ? .. The plunﬂ'er valve ys
works in a casing, 7°, havmg sunitably-disposed

it wﬂl only supply (owing 1o retardation by l 1nlet and outlet pass“mes " 75, Tor the benzo-

- apparatus N In such a
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line.
links » is capable of being raised or lowered
by means of the spindlet, acting under the in-
fluence of the governor-balls ¢, Thus, when
the spindle fassumes its lowest position, aided,

1f necessary, by the weight ¢ or spring #, and

the sliding block approachies the lower end
or ends of the slotted link or links », the
strokeotthe planger,”approximatesthethrow
of the eccentric; but when, on the speed of the
engine becoming excessively accelerated, the
governor-weights are extended, the spindle ¢
raised, and the sliding block moved toward
the upper or pivoted ends of the slotted links
r, the stroke of the plunger +* is reduced to a
minimum, and the flow of the benzoline is par-
tially or wholly cut off, notwithstanding the
continued working of the eccentrie-rod p’ and
slotted links /.

For igniting the charge in the motor-eylin-
der, I prefer to employ the ageney of electrie-
ity, the eleciriecal eircuit being eompleted and
a sparle produced at the proper moment by
the means hereinafter deseribed. It should,
however, be understood that an inflammable
orexplosive mixture prepared as above Speci-
fied may be ignited by meansof an incandes-
cent wire, or of a flame communicated to the
charge at the proper moment from the exte-
ror of the eyvlinder., |

When using an electric spark or incandes-
cent wire for igniting the charge, 1 employ
apparatns such as representedin Figs. 11 and
i17, for making and breaking the electrie cir-
cutt.  On some conveniently-situated recipro-
cating part ol the engine-—-in the present in-
stance the connecting -rod of the air-pump
i—1s mounted an insulated roller, L, prefer-
ably of copper, to serve as a connector, At
one extremity ol the reciprocating movement
of the rod the insulated conneetor /& arrives in
contact cither with two insulated flexible
plates, AL/, or with two pivoted arms com posed
of copper or other conduetive material, the
connector therenpon serving to establish com-
muanication between the free ends of the plates
or arins £ A light caoutchoue ring may be
passed around the flexible plates 1/, to provide
against thehr becoming permanently thrust
apart and displaced by the repeated action of
the connector brought into contact with them
in completing the ecivenit. The flexible plates
or arms A are respectively connected with the
sparking apparatus or incandescent wire with
which the motor-eyvlinder is furnished and
with the coil and battery, the arrangements in
these fatter respeets being of the usunal char-
acter. The electric current may be derived
from a battery or other available source.

For actnating the exhaust-valve «?, I prefer
the arrangement represented in Fig. 10. A
reciprocating thrust-rod, u, is operated by an
eccentrie or cam, «', mounted on the shaft J.
Opposite the outer extremity of the rod u is

, mounted a lever, v, pivoted at /, and fur-

nished as to one arm with an adjustable stop,
v’y for the rod » to act upon, while the other

T'he block sliding in the slotted linlt or |

Jlarged sectional plan, Fig.

arm of the lever v is engaged with or bears
against the extremity of the stem of the ex-
haust-valve «’. A spiral spring, v, may be
advantageonsly applied to insure the prompt
reseating of thevalve. According to this eon-
straction and method of working, although
the throw of the eccentrie, and consequently
the stroke of the thrust-rod u, remains con-
stant, the proportion of the stroke communi-
cated to the valve is rendered capable of read y
variation by protruding or retracti ng the
working-surface of the stop o~

The valve ¢/, for admitting the inflammable
charge to the cylinder A from the chamber O,
may be mounted in thevalve-chest ¢in a simi.-
lar manner to that slhiown and described witl
reference to the exhaust-valve a’, except that
the inlet-valve may be self-acting. A similar

| method of arranging and working the valves

18 applicable for engines so designed as to ad-
mit of the piston making an effective stroke
during each revolution, or two such strokes if
theengine be double-acting. Under these ¢ir-
cumstances the valve eccentric or cam » may
be mounted npon and revolve at the same
speed as the erank-shaft D.

For rendering an engine of the class here.
inbefore specially referred to reversible, I pro-
vide means sach as represented in the en-
| 11, and wherebhy
the action of the mechanism operating the ex-
haust-valve, as also that of the mechanism OP-
erating the firing apparatus, may be varied ip
relation to the pesition of the ¢rank. With
this objeet and as regards the valve niechan-
1IsSm I mouut the eccentric ' frecly on the shaft
J. and I provide the shaft or body , secured
thereto, with a driving-stop, w’, as indieated
in Ifig. 12, which is o transverse section o
the line # 2, Fig. 11.  The eccentrie o/ 1s far-
nished with g corresponding stop, w!, for re-
celving motion. The stop ', fornied on or at-
tached to the shatt, is of such ¢ reumiferential
length and is so located relatively to the P O-
sition of the erank thatwhen revolving in one
direction one driving-face of the Stop «’ bears
against the stop o appertaining to the eccen-
tric and operates the rod % to open the ex-
haust-valve ¢ at and dari ng the proper period.
Upon the shaft J being revolved inthe reverse
direction it makes a portion of a revolution
ineffectively as regards rotati ng the ececentric
u" before the opposite driving-face of the stop
w’ arvives against the oppostte faceof the Stop
', whereapon the position of the eceentric o
in relation to the crank is adapted for worlk-
Ing the engine in thereverse direction. Simi.
lar means for reversing are applicable in con-
nection with the firing mechanism. Where, ax
in the present illustration, the electrie CO11-
tact - making instrument is attached to the
pump-rod, 1 operate the crank - disk from
which the pump is worked by means of cluteh
mechanism of a similar description to that
above described for actuating the exhaust-
valveeccentric, Inthepresent instan ce,where

| spur-gearing is employed for communicating
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motion from the crank-shatft D to tiie secoud-
ary shaft J, and where the spur-wheel H 1s
utilized as a erank-disk for working the pump
and firing mechanism, the clutch mechanism

is interposed Dbetween the teeth of the spur-
The crank-disk

wheel and the crank-disk. _
w is mounted upon and secured to the shaft J,

and is provided with a stop, ', as indicated

in Fig. 13, which Isa transverse section on the
'The spur-wheel H 1s mounted freely
upon the shaft J or upon a sleeve projecting
from the back of the ¢
vided with a St0p w?, for 1mparting motion
throungh thestop 2’ to the er anL dlsL, and thus
to the shaft J. The stops w and w’ are re-
:spectwely proportioned and dmposed accord-
ing tothe requirementsof thefiringapparatus
relatwe]) to the position of the crank, the
play of the cluteh being 1n this instance less
than thab ‘Lpp&lhbll’lll]ﬂ' to the exhaust-valve
eccentric. Theaction of the firing apparatus
must in either direction of the engine’s rota-
tion precede the.opening of the exhaust-vaive.
I may say here, by way of explanation, that
I am aware that vaporizers baving conical
nozzles similar to that shown in Ifig. 4 have
before been employed. Means forcontroiling
by an intermittently-operated valve the ad-
mission of the liquid hydrocarbon in this class
of engines have also been employed, as wellas
cgovernors for regulating the quantity admit-
fed. These feqtules I do not broadly claim.

What I claim as my invention, and ﬂesne to

secure by Letters Patent, 18—

40

45

1. The combination, with the body n of the
vaporizer, provided mth the gas- passage n’
and the liguid-hydrocarbon p%Sﬂﬂ*ew- 5t0pped
at its forward end by a plug, »’, of the nozzle
w’ and {he tube n', thelatter e\tendmﬂ*tlnf_)mh
plug #»’, forward into the nozzle ", and back-

ward into the passage »*, substantially as and

for the purposes set tm‘rh |
2. Thecombination, with the body = of the
vaporizer, provided with the passages n’

the latter stopped by a screw-plag, #’, of Lhe |

removable nozzle #° at the {front end of the

body n,the tube #} fized in plug »’, and ex-

tending forward into nozzle 2°, and backward

ank-disk, and 18 pro- -

—d‘

e B ol

relation to one another *‘md to the erank be-
“ing such that in either divection of rotation
| the action of the firing apparatus precedes by

- witnesses.

mto passage 7, the union »', the plug or body

n’, screwed 1nto union »', and the pipes m and so
m fixed 111 sald body and coinciding with the
pqssaﬂes n and »%, respectively, substantially

as and for the pulposes set forth.

3. In a liquid-hydrocarbonengine, the com-
bination, W ith the hydrocarbon-pipe m', of the g3
plunger -, mounted to reciprocate in a casing
or ehamber, #*, and to {301113101 the passage of
the liqud thr ough pipe m/, the said chamber
through which the hydrocmbon passes, the
vibmtmn link or links #, means for vibrating
said links through the medium of the engine,
the governor- Spmdle t, provided with a slot
ted lower end coupled to a block which slides

in slots in links 7, said sliding block, fmd bars
or rods ¢, which couple said plunﬂ'el 1° tosaid 05
sliding block whereby the vertical movement

of the governor-spindle is caused to regulate
the e‘ztent of movement of thie said p]nnﬂm
substantially as set forth.

HO

4. In liquid-hydroecarben engines where the 7¢

inflammable charge is fired by electricity, the
improved means, Subst*’mtnlly as herein de-
scribed, for maLmﬂ* and breaking the electric
clrcult, 'the ‘same LOI]S]Stln”‘ of an insulated
connector mounted on any suitable recipro- 735
cating partof the engine and working in con-
Junctlon with two ﬂemble or pivoted arms con-
neeted with the eircuit. .
The improved means, substantiall; y as
herem described, for 1ende1_1110 liquid-hydro-
carbon engines reversible, sueh means consist-
ing of a pair of clutches for w orking the ex-
haust-valve and firing apparatus, 1eSpeet1velv
the construction and setting of the clutches in

30

Y.,
n

a proper interval that of the exhaust-valve.
In witness whercof I.have hereunto swnf,d
my name in the presence of two mbsellbmu

| JOIN JOSEPIL RE’\""ELEY HUMES.
W 1tne&,se°,

EDMUND STANHOPE SNEWIN,

Gr. G M. HARDINGHAM, - |
Doth of 191 I'leet Sf;.*eci',l;ondmz? I O
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