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To all whom Tt may concern:

Be 1t known that I, JoaN CHARTER, a cifi-
zen of the United States, residing at Sterling,
in the county of Whiteside and State of 1lli-

‘1018, have invented certain new and useful Im-

provements in Gas-Engines; and I do hereby
declare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to letters or figures of reference marked there-
on, which form a part of this specification.
My invention has reference to certain im-
provements in gas-engines; and it consists, es-
sentially, in certam additions, herelnafter de-

- seribed, to the structure shown and patented
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" mechanism used for said purpose in the afore-
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to me in United States Letters Patent No.
356,447, dated January 25, 1887, for improve-
ments in gas-engines, by means of which va-
porized gasoline or like oil i1s substituted in
the explosive mixture for the gas mentioned
in said former organization; and my present;
invention consists, further, in certain novel

mechanism whereby electricity 18 utilized to

ignite the explosive mixture in the power-cyl-
inder, 1n lieu of a gas-jet and its adjunctive

said organization.

In those epgines In which illuminating or
other manufactured gas 1srequired in the com-
bination of the explosive mixture it is obvious

~that it is practicable to use such engines only
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where communication can be established with
such gas, and this restriction would 1imit the

.- use of such engines, for the most part, to lo-
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calities in which such gas was manufactured,
and would preclude the use of such engines in
smaller cities and villages and other situations
remofe from gas-works. One prominent ad-
vantage, therefore, in substituting vaporized
oil for the former gas consists 1n the fact that
it renders the use of the engine feasible in
every locality, whether near or remote from
gas-manufactories. Another advantage of the
employment of sald oil, as aforesaid, 18 in the
reduced expense thereof as eompared with the
manufactured gas.

The advantage of the substitution of the elec-
trical igniter for the gas-jet in the former con-
struction results from the fact, first, that the
requisite electricity ean be and is, in my con-

pets.
1_'_::_:

a—r

struction, generated by the machine itself, and
therefore the means of ignition is not, as in

said former construction, dependent upon ex- s5j5

terior communication with gas pipes or mains,
but, like the use of the oil aforesaid, can be
employed In any locality, however isolated;
and, second, as the electrical ignition occurs
in the inlet-port of the power-cylinder it is
neither seen nor heard, and there is therefore
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avoided what, to some, are the objectionable

features of the vuff, smoke, and smell of a
flame-igniter.

As my invention consists of the two depalt

ments—of means forvaporizing and usingoilin

the explosive mixture and mechanism for util-
izing the electrical igniter—and the remain-
der of my machine is in construction and opera-
tion substantially such as shown in my said
former patent, I do not deem it necessary to
show or describe said residue of the machine
further than to exhibit and explain the rela-
tion thereto and operation of my present 1n3-
provements.

T generate electricity in the machine which
I have thus far operated by means of a small
dynamo attached to the machine and operated
by the balance-wheel thereof; but inasmuch

as there 1s nothing new in such generation of

the electricity the latter can be provided in
various modes, and I do not deem it essential
to incumber this description with an 1llustra-
tion of the one mode at present employed by
me.

In the drawings, Figure 1 isaside elevatlon

of a machine embodymo* my present inven-

tion. Fig. 2 1s a partial loengitudinal section
in the line passed vertically through the cen-
ter of the cut-off chamber 32. Fig. 3 is an en-
larged detail, partially in section, of a portion
of the upper parts of Fig. 2. Fig. 4 is an en-
larged vertical section of some of the lower
parts of Fig. 2. Fig. 5 is simply a longi-
tudinal vertical section through the center of
the power and supply ceylinders, exhibiting
the inlet-port 1in the end of the latter for the
admission of the explosive mixture, (the
arrow connecting Iigs. 2 and 5 showing
the communication between the opening in
the tube of Fig. 2 and said inlet-port in Fig.
5.) Fig. 6 is an enlarged partial horizontal
section in the line z @ of Fig. 1. Tig. 7 is a

detail, partially in seetion, of the oil-injector,
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which at the same time acts, as hereine.fter
described, as a regulator, and the relation of
the same to the governor, the latter being con-

structed and seated on the main shaft, as more
particularly described 1n said former patent.

The power-cylinder 1 and supply-cylinder 2
are seated relatively, provided with pistons,

and operated as described and shown in said
The reciprocating rod 3 is

former patent.
actuated, as in said former construction, by
having 1ts outer end pivotally connected 60 the

~ vertically-oscillating arm 4, and near the up-

13

~cent tlange or cam 6, formed on the sliding |
collar 7, seated loosely
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per end of the latter, the lower end of said arm
being pivoted to the bed of the machine, and
1ts upper end furnished with a friction- roller,
which, in the rotation of the main shaft 5 of
the maohme, intermittently traversesthe cres-

on said shaft, bemg
held adgustab]y thereon by a suitable eprmg

The collar 7 is adapted to be shifted back and
forth by the governor, as fully described in
said tormer patent, sothat the increased speed

of the engine will serve to draw the flange 6
out of the path of said friction-roller, and
cause the latter to traverse merely the rounded

“exterior of the collar 7, under which condition

- no movement will be imperted, to the rod 3.

| Jeetlng the oil.
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-~ The inner end, 10, of the rod 3 is fitted to

fill and reciprocate in a smaller cyhnder, 8,
- Fig. 7, and here 18 afforded the means for in-

the required amount of oil passes into the cyl-

inder 8 by hydrostatic pressure, the oil-reser-.
voir being placed at an altitude sllghtly above:

sald opening.

The instroke of the rod 3 drwes the amount_

of oil then in the eylinder 8 through a small
opening, 11, in the wall of the vertical cham-
ber 12, in which chamber is seated the up-

o ward]y opening automatic valve 13.

The impulse imparted by the rod 8 forces

- the oil against the lower face of the valve 13,
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raising the latter, and causes the oil to pass
out of the chamber 12 through the higher open-
ing, 14, in.the opposite wall therein and into
the horlzontal tube 15, communicating there-

- with at its outer end, and having its inner end

o
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~through the ascending current of air in the.

projected into the vertleal alr-tube 16. That
portion of the tube 15 which is projected trans-

versely into the air-tube 16 has perforations

17 around its entire perlphery, to permit the

escape of the oil therein in small distributed

quantities. In the air-tube 16, above and be-
low the perforated end of the tube 1b,areseated,
respectively, a series of annular swves or per-

forated plates, 18,1n order thatthe oil escaping |
through the perforatlons 17 may be more thor-

oughly atomized and disseminated by and

' - tube 186.

The. lower end of the air-tube 16 has COm-
munication in any suitable.manner with the

outer atmosphere, and the outstroke of the pis-

ton in the supply-cylinder 2 draws the air up
through the air-tube 16,through the perforated

A small opening, 9, isformed |
in the wall of the cylinder 8, through which |

|
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plates 18, through the - aﬁtomatie valve 19

seated in said air- -tube, out through the open-
ing 20 in said air- tube and through the tube

(not shown but mdlcated by the arrow afore-

said) connecting said opening 20 with the open-

ing 21 in theinner end of the eylinder 2. Thus
‘the explosive mixture is drawn into the cyl-

inder 2, and the returning instroke of the pis-
ton in the said cylinder 2 forces the mixture

e

75;' '

back through said tube connecting openings -

20 and 21, and the valve 19 having meanwhile
closed of itsown gravity,said mixture is forced

through the vertical opening 22 into the cut-

the inlet-port 24 1 in the power cylinder1,where,

‘under compression, as fully described in said
former patent, said mlxture 1s ready for igni-

tion and explosion.

8c
off chamber 23, Fig. 2, and from this. through

The hydrostatic or grawty pressure of the

oil is not sufficient of itself and without the

aid of the rod 3 to force the oil past the valve

13 by opening the latter, and therefore when
the reciprocal action of the rod 3 is intermit-

ted, as aforesaid, no oil is passed into the air-

tube 16, and the velocity of the engine is there-
by reduced until the re-engagement of the rod

3 with the cam or flange 6 again imparts a =~
95

propelling forece to the oil. Thus the rod 3

o

operatesas a regulator to the feed as wellasan

.mJector of the oil.

The atomtzmg, vaporizing,
mixing of the oil with the air hasits initiative
where the currenf of incoming air comes in
contact with said oil at the perforations 17,

and 18 continued throughoutthe process of be-

ing drawn into the supply - cylinder 2 and

| driven therefrom into the power-cylinder 1,a8

aforesaid, until at the period of the admlssmn
of the exploswe mixtare in said power-cylin-

and thoroughly.'
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der said air has become thoroughly vaporized

and intermixed with the coincident charge
ofair. ‘Theadvantage of thus distributing the

oil throughout the air is, that substantially all
| of the 011 1S taken up-in the_mr, and thuseach =
succeeding charge is of the same quality and
strength as the preceding ones,and no diminu-

tion of power 18 experienced, as is the case

where the exhalations of the volatile portions
of the oil are solely relied upon to impregnate
the air, and where there will constantly re-

main a residuum of a constantly decreasmg
volatility. |

The electrical 1gn1t1on 18 oommunwated to

‘the explosive charge in the following manner:
1ts outer

A horizontal screw-bolt, 25, having
end suitably connected by w:tre to an electric
battery or other generator, is screwed into the
end of the machine, so thab 1ts 1nner end 1s
projected through the side of and into the in-

let-port 24 of the power-cylinder.

the upper side of and into said inlet 24 in po-
sition to be 1rlterrmtt:e1:11315r brought into con-

tact with the inner end of the bolt 25. A le--

ver, 27, vibrating in a verfical plane is suit-

24
3
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115" |
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A vertical
pin, 26, is passed downward through the ma-
| chme, so that its lower end projects through

130

ably fulcrumed near its longitudinal center
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upon the machine, and has its inner end | piston therein, the perforated tube 15, pro-

loosely attached to the upper end of the pin
26. The upper end of the pin 26 is connected

by wire to the battery or other electrical gen-
erator, as aforesaid, and said pin is suitably

insulated from beth the lever 27 and from the
machine. In my present construction I use
insulating rubber washers. A drawing coiled
spring connects the inner end of the lever 27
with the machine, and serves to hold the lower
end of the pin 26 in contact with the adjacent
end of the horizontal bolt 25, under which con-
dition the electrical circuif is complete. On
the side of the outer end of the lever 27 is
formed a shoe or cam, 29, and in the instroke
of the cut-off plunger 30. A projected trans-
verse bolt, 31, Fig. 2, in said plunger passes
over and rides upon the cam 29, holding the
contiguous end of the lever 27 down and the
lower end of the vertical pin 26 up and out of
contact with the adjacent end of the bolt 25
until in the outstroke of the plunger 30 the
bolt 31 passes off of the cam 29 and releases
the lever 27, when the spring 28 draws the
pin 26 again 1nto contact with the bolt 25. The
breaking of the circuit by the action aforesaid
of the bolt 31 upon the lever 27 ocecasions an
electric spark to pass from the horizontal bolt
25 to the adjacent end of the vertical pin 26,
which spark in its passage ignites the explo-
sive charge in the inlet - port 24, which of
course 18 instantly communicated to the resi-
due of said charge in the power-cylinder. The
cut-off plunger 30 isreciprocated in the cut-off
chamber 23 by an eccentric connection at its
outer end to the main shaft 5 in precisely the
manner described and shown in said former
patent, when said plunger performed the two
functions of a cut-oif for the inlet-port 24, and
also assisted 1n theignition of the charge. In
my present construction said plunger 30 per-
forms the two functions of a cut-off for said
inlet-port 24, and serves to break the electric
current, as ‘1f()I‘E‘S'tld through the medium of
said lever 27. The movement of the plunger
30 18 so adjusted that the inner end thereof
closes the outer end of the inlet-port 24 just
previous totheignition of theexplosive charge
in said port, as aforesaid, and keeps said port
closed until after the e*:p]oqmu of the charge
in the power-cylinder.

What I elaim as my invention, and desire to
secure by Letters Patent of the United States,
18— .

1. In a gas-engine, the combination of the
air-tube 16, provided with perforated trans-
verse partitions 18, the cylinder 8, provided
with the opening 9 therein, the reciprocating
rod 3, and the communicating tube 15, pro-

vided with perforations 17, substantially as
shown, and for the purpose described.

2. In a gas-engine, the combination of the
alr-tube 16, havmn* 1ntelm1ttent communica-
tion with thp supplv :cylinder 2, and provided
with perforated transverse partltmns 18, the
automatic valve 19, the supply-eylinder 2 and |

jected within sald air-tube, and means, sub-
stanfially as shown, for intermittently forecing
the proper quantlty of o1l through said per-

forations, substantially as shown, and for the

purpose described.

3. In a gas-erigine, the combination of the
supply-cylinder 2, provided with a piston
therein, the air-tube 16, communicating with
sald cylinder and provided with means for dis-
tributing the air therein, the tube 15, having
the perforations 17 projected within said air-

tube, and means, substantially as shown, for

foreing the oil through and out of said tube
15, substantially as shown, and f01 the pur-
pose described.

4. In a gas-engine, the combination of the
bolt 25, suitably connected with the electrical
battery or generator, and having one of its
ends projected within the inlet-port 24, and
pin 26, also connected with the battery or other
electucal generator and insulated from the

remainder of the machine, and having one of
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its ends projected within the inlet-port 24, the go

lever 27,attached to said pin 26, provided with
the cam 29, the plunger 30, adapted to engage
sald cam, and the spring 28, whereby the cur-
rent of electricity passing through said pin
and bolt 18 Intermittently broken and the
charge ignited, substantially as shown, and
for the purpose described.

5. In a gas-engine, the combination, sub-

stantially as shown, with the feed-tube of a

gas-engine, of the chamber 12, provided with
valve 13 and openings 11 and 14, and having
a perforated communication with the interior
of said alr-tube, cylinder 8,provided with oil-
entrance 9, piston 3, a sliding collar, 7, pro-
vided with eam 6, means for holding the outer
end of piston 8 in engagement with said col-
lar, and a suitable governor to move said cam
1n zmd out of engagement with said piston 3,
for the purpose described.

6. In a
the chamber 12, provided with ports 11 and
14, the valve 13, seated in said chamber, the
cylmder 8, prowded with oil-entrance 9, "and

piston 3, adapted to be thrown in and out of

action by a governor, substantially as shown,
and for the purpose described.

7. 1n a gas-engine, the combination of the
air-tube 16, the chamber 12, eommunicating
with said tube and promded with ports 11
and 14, the valve 13, seated in said chamber,
cylmder 8, p10v1ded with oil-entrance 9, pls-
ton 3, and means, substantially as shown for
nnpaltmg reciprocal movement to said pIStOIl

‘and intermitting the same, whereby said pis-

ton performsthe double funection of aninjector
and regulator.
In testmmny whereof I affix my swnatue
in presence of two witnesses.
JOHN CHARTER,.
Witnesges:
JOHN G. MANAHAN,
ANDREW J. UPOAM,
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gas - engine, the combinabtion of 110
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