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UNITED STATES

PATENT OFFICE.

JOIUN CHARTER, OF STERLING, ILLINOIS.

HYDROCARBON OR GAS ENGINE.
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SPECIFICATION forming part of Letfers Patent No. 41 5,446, dated November 19, 1889,
Application filed September 27, 1888, Serial No. 286,618, (No model.)

To all whonv it may concerm:

Be it known that I, JouN CHARTER, a c¢iti-
zen of the United States, residing atSterling,
in the county of Whiteside and State of llhi-
nois, have invented certain new and useful
Improvements in Hydrocarbon or Gas En-
cines; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
or figures of reference marked thereon, which
form a part of this specification.

My invention pertains to certain improve-
ments in hydrocarbon or gas engines; and
it consists more especially, first, in certain
novel mechanism adapted to vaporize petro-
leum or its products and intermix the same
with heated air for the purpose of making an
explosive mixture; second, in mechanism for
transferring under proper conditions said
mixture to and within the power-cylinder,
and, third, in certain mechanism for igniting
the explosive mixture within the power-cyl-
inder.

In the drawings, Ifigure 1 is a plan view of
an engine embodying my invention with the
power-cylinder, ignition-valve box, and ex-
haust-chambers connected thereto 1n hori-
zontal sections. Fig. 2 is a side elevation of
the same with the supply and power cylin-
ders and the intermixing and igniting appa-
ratus in longitudinal vertical sections, but in
different vertical planes, the section of said
apparatus being in the line x x of Fig.1 and
in front of the residue of said Fig. 2. Fig.
3 is an enlarged sectional detail of one of the
parts of the device.

A is the base of the machine. B is the ro-
tating driving-shaft, suitably journaled 1in
one end of said base and provided with the
usual balance-wheel B’. C 1s the power-cyl-
inder, suitably seated on said base in a hori-
zontal position perpendicularly to the shaft
B. D is the supply-cylinder placed on said
base beneath the cylinder C, and with 1ts
closed end or head projected diagonally down-
ward, as shown. The cylinders C and D are

respectively provided with the pistons C"and
D’, the rods of which are pivotally attached

I at their outer ends to the usual elbow-crank

E in the driving-shatt 3.

I will now describe the first and second
parts of my invention—that is, the vaporiz-
ing of the oil,its intermixture with the atmos-

- phere, and the transferring of satd mixture

to the power-cylinder.

The oil is admitted through the supply-pipe
1,(shown in Fig. 2,) and which is suitably con-
nected at its outer end to the oll-receptacle.
(Notshown.) Theinnerend of theoil-supply
pipe 1 communicates with the vertical oil-
chamber 3 through the opening 4 in the adja-
cent wall of the latter. Alongside of and
parallel with the oil-chamber 5 1s formed a
similar preliminary air-chamber 5,1nto which
latter air is forced, as hereinafter described,
through the pipe 6, which forms a connec-
tion between the chamber 5 and the pocket
or chamber 7, formed on the inner end of the
supply-cylinder D. Vertical plungers 8 and
9 are fitted to reciproecate, respectively, in
the oil and air chambers 3 and 5, and are
operated by means of a bell-crank lever- 10,
pivoted at its angle 11 to the base A, and
having its shorter and horizontal portion
pivotally connected at its free end to a head
12, to which the lower ends of the plungers 3
and 9 are attached. Thelever 10is actuated
by means of a substantially-horizontal pit-
man 13, pivotally attached at its inner end to
the upper end of the vertical portion of said
lever 10 and at its outer end to the vibrating

-vertical arm 14, which latter 1s pivoted at its

lower end to the base A, and is provided at
its upper end with the friction-roller 15,
adapted to be intermittently engaged by a
cam 106, suitably formed upon one side of the
shaft I3, Fig. 1. Intherevolutionof the shaft
B the cam 16 is intermittently forced against
the npper end of the arm 14, oscillating said
arm inward, and thereby, through the me-
dium of the pitman 13, forecing the plungers
S and 9 downward. The roller 15, when not
engaged by the ¢am 10, is held outward and
in contact with the normal portion of the

shaft B by means of a coiled spring 17, suit-

ably seated on the pitman 13 orin any other
obvious mode, and when the friction-roller is
in contact with merely the normal periphery
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of the shaft B the plungers 8 and 9 are held
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py spring 17 at the limit of their inward or
upward stroke. A portion of the upper ends

of the plungers 8§ and 9 are cut away circum-
ferentially, so as to form annular shoulders

18thereon. The plunger 8 performs the funec-
tion of regulating the supply of oil, the pas-
sage of the latter into the chamber 3 being
csuspende,d by the spring 17, holding D]UHD“Bl

3 at its instroke whenever 101161 15 1s drawn

out on shaft 3 by governor 2 far enough to
miss cam 16. The operation of governor 2
here is the same as that described in United
States Patent No. 356,447, granted to me Jan-
uamy 25, 1887.

The cylinder 19, which contains the oil and

alr chambers 3 and 5,1s seated directly under
the secondary mixture-chamber 20. In the
base of the chamber 20 there is centrally
formed the eomcal—sh&ped annular opening
21, having its apex upward and communicat-
mn' with clmmbel 20. The upper end of the
eylmdel 19 is also provided centrally with the
conical projection 22, conformable to the open-
ing 21, but of a less circumference through-
out s0 that between the conical upward pro-
Jeetlon 22 of the eylinder 19 and the opéning
21 in the base of the chamber 20 there re-
mains an annular upwardl} -converging space
or recess 23, which is closed atits lower ends

by the outer and horizontal portions of the

cylmdel 19 and base of chamber 20, being
held in close contact.

Admission of the air from the uppeL end

of the au chamber 5 to the apex of the recess
23 1s afforded by a channel 24, which has its
entrance in the upper end of the air -chamber

5 and its exit through the top of the cone 22.-

The oil is drawn mto the recess 23 through
the channel 25, beginning at the upper end
of the oil- eh&mbel 3 and ending in the 1ecess
23,near the adjacent base of Lhe cone 22. The
eonformatmn of the upper ends of the plun-
gers 8 and 9, respectively, is such that when

said plungels are at the limit of theirupward

stroke the larger circumferences of said plun-
gers Iespeetwely cut.off and seal the oil and
air entrances to the chambers 3 and 5, and at
the same time the upwardly - progeetmn*
smaller ends of said plungers respectively

seal the entrance of the air and oil channels

24 and 25, thus doubly and more effectually

pr eventmg the passage of any air or oil dur-
ing the interval that said plungers remain at

the limit of their upward stroke. The oil
and air are preliminarily brought into mutual

contact in the conical recess 23 and are then

admitted through the conical opening 21 to
the secondary air-chamber 20, “here they
meet the secondary supply of air admitted

into sald last-named chamber ‘through the

main air-supply pipe 26, where said oil is

- subsequently thowunhly and ﬁn&lly vapor-

ized and by admixture with the air formed
into an e\plobwe compound. The upper end

of the air-pipe 26 communicates, as aforesaid,
with the chamber 20, and is coiled at its lowm
portion within the air-heating hox ‘7'7 and 11%

415,446

extreme lower end 28 projected through the

wall of the box 27 and perforated for the ad-
mission of the outside atmosphere. The air
i1s heated during transmission through the
box 27 by the pmduets of combustwn ex-
pelled from the eylinder C through the ex-
haust-pipe 29 into said box 27 and allowed
to escape from the latter through the exit 30.
'I'his preliminary heating of the air I find to
be very efficient in facilitating the vaporiz-
ing of the oil and its thorough mixture with
the air. In the upper end of the chamber
2018 seated the automatic valve 31. Com-

| munication from the chamber 20 to the Sup-

ply-cylinder D is afforded through the cor-
necting-tube 32, which connmumeates at its

upper end with the chamber 20 above the

valve 31 and at its other end with the cylin-

.der D near the inner end of the latter.

The mixture of the oil and air is accom-

plished by the following mechanism: A

pocket 7 is formed etteuolly on the i_nn_er
end or head of the supply -cylinder D, and in

the head of the cylinderD (which in this case

forms a partition between said eylinder and

the pocket 7) there is formed a substantially-

central opening 33, on the back side of which
there is seated the automatic valve 54, open-
ing toward the pocket. The inward stroke

of the piston D’ in forcing the explosive mix-

ture into the power- cylmdel C-also forces a
proportion of said mixture through the open-
ing 83 into the pocket 7 with a degree of

‘compression conmdembly greater than the

normal pressure of the atmosphere. During
the period that said gaseous mixture is bemn'

.
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forced into said pocket 7 communication be- |

tween the alr-pipe 6 and air-chamber 5 is sus-
pended by the air-planger 9. .On the out-
stroke of the supply-piston D’ the valve 34
automatlcally closes, and there thereby re-
mains in the pocket 7 and preliminary air-
supply pipe 6 a portion of the gaseous mix-
ture under great compression. Immedmtely

105

1I0

after the stmt of the supply-piston D” upon

its outstroke the oil and air nhangers 8 and
9 are withdrawn by pitman 13, z«md the exit
end of the air-tube 6 thereby opened The

| compression  under which the contents of

115

pocket 7 and air-pipe 6 are held automatically -

forces, during the initiative of the outwmd
%tloke of the supply-piston- D’, a sufficient

portion of said contents into and through the

air-chamber 5 and upwardly through the air-
channel 24, conical recess 23, a,nd 0penmﬂ

120

21 with such for ce and Veloclty as to coinci-

dently suck or draw with said air the oil up
through channel 25. When the oil isbrought
in contaet with the aforesaid swift euuent of

and discharged with it through the opening
21 1nto chambel 20 in the f01m and char-
acter of a fine spray, completely filling cham-

ber 20, where it is thoroughly Vaporlzed and.
_mlhed with the heated air delivered through

pipe 26, and this prepared mixture is f10m

125

‘air,it is by the latter broken into fine particles
‘and carried with and by said current of air

I130
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thence drawn through the valve 31 and tube
32 into the supply-cylinder D during the
residue of the outstroke of the supply-piston
D’. Theinjection aforesaid through opening
21 is with such force that when it meets in
chamber 20 the air admitted thereto through
pipe 26 there occurs a complete vaporizing
of the oiland an instantaneous and thorough
mixture of the charge. One important ad-
vantage of this mode of faking up the oil
consists in the fact that the latter is at no
time under any degree of compression. An
additional pump or other means may be read-
ily substituted for the aforesaid automatic
discharge through pipe 6. Neither 1s the
specific form of recess 23 essential; but my
invention in this behalf consists in sucking
the o1l by and 1nto contact with a swiftly-
projected currentof air, and thus disintegrat-
ing the oil.

As in the operation of the machine, for the
purpose of regulating the same, the supply of
oil 18 sometimes entirely suspended, it will
result that the contents atoresaid of pocket 7

will at times be substantially pure air, while :

during the injection of the oil such contents
will be a mixture of substantially the same
character asthatfinally driven into the power-
cylinder for the purpose of explosion. One

prominent advantage of the construction last |

described arises from the fact that the pre-
liminary contact of the oil and air for the
next succeeding charge is effected during the
first part of the outstroke of the supply-piston
D’, and has ifs initiative substantially auto-
matically and independent of the action of
sald supply-piston.

The charge of explosive mixture is com-
pressed 1n the supply-cylinder D and trans-
ferred from the latter to the power-cylinder
C,and thereignited by the following-deseribed
mechanism: The explosive mixture after be-
ing drawn into the supply-cylinder D by the
outstroke of the piston therein is partially
compressed by the instroke of the latter, and
when such compression has advanced to a
certain degree the compressed mixture is
driven by the further instroke of said supply-
piston D’ into the power-cylinder and ignited
therein as follows: Above the secondary mix-
ture-chamber 20 there 18 provided the valve-
box 35, with which the upper portion of the
mixture-chamber 20 communicates by means
of an indirect channel 36. In the valve-box
35 1s seated the double-acting valve 37, opened
positively and in line with the cylinder C by
the valve-rod 33. 'T'he outeroractunating end
of the valve-rod 38 is pivotally attached to a
vertical oscillating arm 39, pivotally attached
at its lower end to the base A and provided
at its upper end with the friction-roller 42,
adapted to be intermittently engaged by a

- cam 43 on the shaft B, and ther eby 1mp&1t an

oscillating movement 10 sald arm 39 and a
1e01j_)1oua,1 movement to said rod 38. When
the valve 37 1s driven by the rod 38 toward
the head of the cylinder C, entrance 36 to

!

| cess 47,

the valve-box 35 is opened and the explosive
mixture admitted to said box from the supply-
cylinder D). A small ignition-tube 44 1s pro-
jected from above down through the case of
the valve-box 35 to a point opposite the center
of the valve 387 and there deflected at right
angles toward sald valve-box, so as to com-
municate with the inner end of the horizontal
recess 47, formed in the adjacent end of said
valve-box. The upper portion of the tube 44
is closed, and about midway of 1its vertical
portion said tube is exposed to the flame of
the Bunsen burner 54 and thereby kept at
the point of contact with the flame of said
burnerin a red-hot condition.

" On the inner side of the valve 37 there is
centrally formed a projection or stopper 49,
conformable to recess 47, and adapted to be
intermittently driven therein by rod 38 and
suspend communication from said ignition-
tube 44 to the valve-box 35 when the valve
37 shall have been forced back from the ad-
jacent end of the channel 36, it being under-
stood that at the junction of the channel 30
with the valve-box 35 there 1s formed a seat 46

forsaid valve 37, and that valve 37 is held on

seat 46 by a coiled draw-spring 56, attached to
arm 39 and base A, and that the valve-rod 38

unseats the valve 37 from the seat 46 and
seats the stopper 45 in the recess 47, leading
from said valve-box into the wmtlon-tube 44:

During the initiative compression of the ex-

plo'sive mixture in the supply-cylinder D the
stopper 45 is held in the recess 47 and the
transmission of ignition from tube 44 to valve-
box 35 prevented. The explosive mixture 18
meanwhile driven by the instroke of the sup-
ply-piston D’ through the tube 32 to valve-
box 35, (valve 31 closing,) and through the
channel 48 from said valve-box to the c¢ylin-
der C, and 1s finally compressed in the latter
by the joint action of the incoming pistons
¢’ and D’. When the charge is sufﬁmently
compressed and ready for ignition, the stop-
per 45° is withdrawn from the recess 47 and
the valve 37 seated oppositely on seat 46 by
spring 56. The stopper 45 is fitted into re-
cess 47 sufficiently loose to permit the forcing
into said recess and tube 44 of a portion ot
the explosive mixture during the process of
compression of the charge within cylinder C,
which portion passes into said recess around
the periphery of stopper 45 by the pressure
of said compression; but the space between
the periphery of the stopper 45 and the walls
of the recess 47 is too small to permit the igni-
tion or flame to escape from said recess into
valve-box 35 until the stopper 45 1s with-
drawn from satd recess. As said portion of
the charge during the loading of cylinder C
is forced as aforesaid into recess 47 and tube
44, it is ignited within the latter and ready to
follow the withdrawal of said stopper and
burst into valve-box 35 and instantly ignite
the charge in cylinder C immediately upon
the entire withdrawl of stopper 45 from re-
As the movement of stopper 45 will
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always be proportioned to that of the residue |

of the engine, I am enabled to positively and
accurately fix the instant when the charge in
cylinder C shall be tired and prevent prema-
ture explosions, however fast or slow the en-
gine may be working. The firing is required
to be substantially mstantaneous and the

difficulty heretofore has been to have it suf-
~clently so without experiencing premature
firing, particularly in starting the engine,

or when the latter should be wmkmn slowly
It 1s obvious that recess 47 may conswt of
the end of tube 44 and the stopper 45, adapted
An opening from
ignition-tube 44 into valve-box 35 can be
opmonally placed in the side or top of the

latter and be opened and closed by the pe-
A casing 55 1s seated
~on valve-box 35 around the 10'11111011 tube -

44 to protect the latter.

riphery of valve 37.

the products of combustion in a manner sub-

stantially similar to that deseribed in myv
- United States Patent No. 356,447, granted

January 25, 1887, said p10duets of combus-

tion passing through the exit-port 49 into the |.
-valve-box 50, and fmm thence into the com-
municating tube 29. A positive valve 51 is.
mterm:tttently seated by the spring 53 on its
rod 02 and Intermittently opened by the ec-
centric or cam connection of its rod 52. The
spring 53 closes the communication between -
the exit 49 and the valve-box 50 durmﬂ' the
outstroke of the piston ¢/, and said commu-
nication is opened by said rod 02 about the
limit of the outstroke of said piston ¢/, when
the instroke of said piston forces the product .

of combustion out through the valve-box 50
and tube 29 aforesaid. |
What I claim as my invention, and desire

to secure by Letters Patent of the United

States, 18—

1. The combination of the cy linder D, pro- '

vided with the opening 33in the head thel eof,

valve 34, pocket 7, piston D’, air-tube 6, air-
, Tecess 23, air ehannel 24, and air-
plunger 9, end means, substantially as shown,
for oper&tmﬂ' Sald plunﬂ‘el for the purpoee-

chamber 5

described.
2. The combination of the eylinder D pro-

vided with the opening 33 in the head thereef :-
valve 34, pocket 7, piston D’, alr-tube 6, air--
eh&mber d, Tecess 26 alr-ehannel 24, and air-
plunger 9, 011 chamber 3, 011—en’rranee 4, and |
means, Substantlelly as shewn for operating

plunn'el 9, for the purpose desel ibed.

33 in the head of said cylinder, the pocket 7,

tube 6, air-chamber 5, plunger 9, alr-ehcmnel =
24, recess 23, oil-chamber 3 ell-plunﬂ‘el 8,and

- means for onera,tmn* sald plunﬂ*erg tube 29,
, Substantially as

chamber 20, and tube 32
shown, and f01 the purpoee described.

the head of said e;lmder, pocket 7, tube 6,

The exheust-port |
49 on the cylinder C affords an escape for

.y

415,446

alr-chamber 5, phmcrer 9, air-channel 24, re-
cess 23, oil-chamber 3, means for operatmu
said plunger tube 29, chamber 20, and tube

32, valve-box 35, eha,nnel 306, Valve 37, recess .

47 stopper 45, means for pos1t1vely aetuetmfr
said valve 37, 10'n1t10n—tube 44, and burner 54
substantlally as shown, end f01 the purpose
described.

5. In a hydrocarbon or gas engine, the com-
bination of a compressing punip or eylmdel
a pocket or reservoir 7, the intercommuni-
cating opening 33, valve 34: mixture-chamber
20, mtermlttent (301111111]1110&1310]1 between said
reservoir and said ehamber, oil-passage open-
ing into said commumeatlon and means for
mternuttmtr said eommumeetlen substan-
tially as ShOWIl and for the purpose de-
seribed. |

6. In a hydrocarbon or gas engme, the com-

bination of the ehembel 20, provided with

opening 21, means for m,]eetmn* therein the
oil and alr, secondary air-tube 26, and means

for intermittingly injecting said oil and air

into union with said secondary qupply of air,
for the purpose described.

7. The combination of the ignition-tube 44,
means for heating the saume, velve box 35, pro-
vided with valve-seet 46 a,nd recess 47, double-

8. The combination of the power-cylinder
C valve-box 35, communicaling therewith, in-

'.duetlen eha,nnel 36, valve. 37, mtermlttently

seated thereon and prowded opposuely with

stopper 45, ignition-tube 44, recess 47, com-

munleatmcr Wlth said velve-box: and adapted
to be mtel mittently plugged by stopper 45,
and means, Subbmntla,llv as shown, for oper-
ating said va,lve, for the purpose deserlbed

9. In a hydrocarbon or gas engine, the

combination of an 1ﬂ*n1t10n-pessa,fre prow'lded

75

30

9o

95
acting valve 37, provided with st0pper 45,

‘means for a,c,tua,tmﬂ' said valve, channels 3()
and 48, and ¢y linder C substentmlly asshown,
and fer the purpcese deserlbed

10Q

105,

11O

with an opening or chamber at its communi-

cation with the expleswe charge, adapted to

receive a reciprocating plug or stopper, a

stopper adapted to reciprocate in said cham-

ber, an interval between said stopper and the

Well of said chamber sufficiently large to per-

mit the passage of the explosive ]Ill"‘{tlll‘e

115

within said chamber while said stopper is.

seated -therein, but too small to allow the

flame to eseape from said chamber until sald
stopper is withdrawn therefrom, and means
for reciprocating said stopper, for the purpose

| specified.
3. The eembmatmn of the supply- eylmder
D, provided with the piston D’ and opening :

- 10. The combination of the bupply-eylmdel
and piston, the pocket 7, communicating with

valve 34, the plungers 8 and 9, moving, re-
spectwely, in the chambers 3 and o, the bell-
crank lever, rod, and cam, whereby Sa,ld plun-

gers are Operated mmultaneously at proper
| 'tlmee by the rotation of the main shaft, the
4, The combination of the supply-cylinder
D, provided with piston D’ and opening 33 in

chamber 20, communicating with the cylmder
D, the V&lve 31, cutting off said communica-

| tlon the - heatlnﬂ'-besc 2’7 recelving the pro-

120 .

125

gaid cylinder through the opening 33 the

130
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ducts of combustion of the machine, and the
hot-air pipe 26, with its lower portion coiled
in said box, having the perforated projecting
lower end 28, and with its upper end commu-
nicating with the chamber 20 below the valve
31, substantially as specified.

11. The combination, with the cylinder C
and compressing-piston €/, of the ignition-
tube 44, the Bunsen burner 94, valve-box 39,
communicating with the cylinder C and hav-
ing the recess 47, that communicates with the
ignition-tube, the valve-seat 46, double-acting
valve 37, means, substantially as deseribed,

1“\:‘1

wherebysaid valveisactuated,and thestopper

45, fitting loosely enough in the recess 47 to t3

permit the gaseous mixture to enter the ig-
nition-tube, but sufficiently tight to prevent
the burning gas in said tube from firing that
in the eylinder.

In testimony whereof I affix my signature in 2o

presence of two witnesses.

JOHN CHARTER.
Witnesses: |
JOHN . MANAHAN,
(xEO. H. HANNAN.
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