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Unrrep StaTes PaTENT OFFICE.

CHARLES WILLIAM PINKNEY, OF SMETHWICK, ASSIGNOR OF TWO-THIRDS
TO GEORGE TANGYE AND GEORGE HANDEL HASWELL, OF BIRMINGHAM,

ENGLAND

GA_S—ENGIN--E;W

. SPEGIFICATION formmg part of Letters Patent No 505, ,327, dated Soptembor 19 1893
, A_pph[}atlml filed Fohruary 13, 1893. Sonal No. 462,188. (No model.)

o wZZ whom it may concerm:
‘Be it known that I, CHARL

the Queon of Grleat Brltam a,nd Ireland, re-

5 siding at 77 Raglan Road, Smethwick, in the.
oounty of Stafford Enbland have invented |
cortain Improvements in or Connected with

Gas-Engines, of which tho followmn' is a spool—
fication.

IO
large gas engines wherein it is desirable to
prowdo means for starting them by one ex-
plosion without the repetltmn of explosions

~ necessary when the gas and air, forming the

15 explosive charge, is at or about atmospheuc

- pressure; but it may bo used w ith gasengines
- of any size.

. According to my lnvontlon | pla,oo a pump,

01 oquwalent forcing device, in connection |

20 with the combustion oh&mber ,bywhich pump,
~ or like device, I can force a mixture of gas
and air into the combustion chamber antil
‘there is obtained an explosive charge of a
pressure sufficient to enable the explosion of
25 theone charge to effect the starting of the en-
gine (say for instance ten pounds to  the square

inch above atmospheric pressure) and 1 pro-

vide, In oommumoatlon with the passage by
whloh the mixture is delivered from the pump

30 to the combustion chamber, or in other suit-

- able place, a passage (which can be coutrollgd
S

by a valve or cock) leading to an ignitor.
- there is already air in tho combustion cham-

ber I may at first force in a strong mixture of

3¢ air and gas and just before the explosmu isto

OCCUr. roduoo the strength of the mixture be-

ing pumped so that 11: becomes explosive at

the time the desired pressureisreached. The

- explosmn then takes place and starts the en-

4o gine by causing an impulse sufficient for the

| purpo&o and thorea,fter the ordinary supply

and ignition arrangements for normal work-
ing are brought mto action.

A convenientarrangementaccording to this

4% invention consists of a pump with 1nlot and

dlsohargo valves for drawing in the gaseous

mixture and pa:somfr it through a passage to

~ the oombustloh chamber with which passage

" the ignitor commumcates The inlet for the

. 5O O*a,s is pr efomhly made through a number of

1
i WILLIAM |
PINKNEY, mechanical engineer, a subject of

My invention relates more GSpeola,lly to

“tion chamber.

| tlonal view of the gas and air mlot valves de-

‘engine the said combustion chamber being

‘section through the pump, commbustion oham-

porforattohs around the seat of tho gas and
air inlet valve so that the gas and air are prop-
erly mixed. The pumpingis continued until
sufficient of the mixture of gas and air is
forced into the combustion chamber to give g 5
the roqu151te pressure to enable the explosmn |
of the one charge to start the engine. If the
mixture first pumped in has been a strong
mixtare the quantity of gas is reduced (byz |
partly closing a cock on the gas supply pipe) 6o
toward the ond of the pumping to make the
mixture in the passage with which the ignitor

‘communicates explosive when the necessary
‘pressure is reached. A relief valve may be
provided it being “weighted” so as to open

when the necessary pressure is roaohod and

give a signal that such pressure is reached.

The gaseous mixture will then be ignited and
an explosmu will occur of sufﬁolent force to
start theengine. Whenthe engine is started 5o
the passages from the pump, and to the 1g-
nitor if necessary, are closed. The olosmt{ |

| of the passage from the pump can be effected
by holding the outlet valve to its seat, or a

special va.lvo may be provided for the pur- 75
pose in the passage leading into the combus-
The pump may be either sin-
ale, or double acting. And in order that my
saidinvention may be fully understood I shall
now proceed more particularly to deseribe the
best means with which I am acquainted for
carrying it into effect and for that purpose
shall refer to the several figures on the an-

‘nexed drawings the same letters of reference

indicating corresponding parts in all the fig-
ures. I.do not however limit myself to the

precise details whloh I now desorlbo and illus-

trate.
| Flgure lisa seotlonal elevation of the pump.

Fig. 2 is a plan of the same. Fig. 3 is a sec- go
tached. TFig. 4 shows the pump in elevation
attached to the combustion chamber of the

shown in section, and Fig. 5 is a horizontal 95

ber and ignition tube. Fig. 6 shows an ar-

r&ngemont which may be apphed to the en-
oine to keep the crank in the most advan-
tageous position f01 starting.
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A is thecombustion chamber of the engine,

B the pump cylinder and C the pump piston,

or plunger, connected by a rod D, to a lever
E, by means of which the piston is recipro-
cated in the cylinder B.
F is a valve through which gas and air are
admitted to the pump cylinder. - |
(G is.a passage leading from the interior of

‘the pump cylinder B to a passage H commu-

nicating with the combustion chamber A.

I is a valve between the passages G and H
to prevent the explosive mixture forced into
the combustion chamber by the pump from
re-entering the pump cylinder.

K is an ignition tube preferably heated by

‘means of a Bunsen burner contained in a

chamber or chimney L. The tube K is in
communication with the passage H and is pro-

vided with a screw valve Mopened and closed -

by means of a hand wheel M? for admitting,
when required, the explosive mixture from
the combustion chamberinto the heated tube
K to explode the charge to start the engine.

N 18 a relief valve in the pump cylinder B
which valve remains closed until the required

pressureispumped into the combustion cham-

ber but which will open and allow air and gas
to escape to relieve any additional pressure
and to notify the attendant that the charge
in the combustion chamber has been pumped
to the necessary pressure. This valve may

- beweighted to open only at the required press-

35
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ure by a spring O compressed more or less as
required by means of a screwed plug P. To
start the engine the piston and crank of the
engine are placed in position most suitable
for starting, the combustion chamber A being

then full of air atatmospheric pressure. The

lever K of the pump is then raised from the
position shown by full linesin Fig. 1-into the
position indicated by the dotted line E? there-
by raising the piston Cin the eylinder B. By
the upward movement of the piston C a mix-
ture of gas and air i8 drawn into thecylinder

; Bthe air entering by the passage Q Fig. 3 and

the gasentering by the smaller passage R and
small orifices f in the valve seat the mixture
passing by the valve F into the chamber S
and thence by the passages G? and G into the

|

pump eylinder B, the said gas and air becom-

ing thoroughly mixed in their passage to the
sald e¢ylinder. The charge of gas and air
thus drawn into the cylinder B by the up-
stroke of the piston C is, by the descent of
the said piston, forced through the passage
G and past the valve I into the passage H
leading to the combustion chamber A, the in-
let valve I, resting upon its seat and prevent-
ing the mixture of air and gas from passing
back therethrough. Another charge of mixed
alr and gas is then similarly drawn into the
pump cylinder and forced into the combus-
tion chamber, this being repeated until the
required pressure in the combustion chamber
is reached which will be notified by gas and
air under any additional pressure escaping

- past the relief valve into ;the atmosphere or

505,327

into the exhaust pipe of the engine. The

combustion chamber being thus charged to
| the required pressure the pumping operation

18 stopped and the valve M may then be

opened by means of the hand wheel M*so as-

to permit of a portion of the explosive mix-

ture from the combustion chamber entering

the ignition tube K which has been pre-

viously heated by the Bunsen flame in the:

chamber or chimney L and thereby cause an

explosion of the charge in the combustion

chamber which will give sufficient impetus

/5

to the piston of the engine to start it by im- Ro

parting motion to the crank and fly wheel
and bring into action the ordinary gear for
operating the engine. The piston C of the
pump B when in its lowest position covers

the passage G by which the explosive mixture-

enters the said cylinder and it also presseson

escape through the relief valve N into the at-

‘mosphere or into the exhaust pipe of the en-
gine.
the combustion chamber the piston C may be
prevented from coming into contact with the

When the pump is in use forcharging

relief valve N by removing the pin U from

in the lower hole or holes W so that the un-
der side or edge of the lever, when the piston
C 18 making its down stroke, will come against

this pin and prevent the piston from moving
toitsfullextent soastodrive the valve N from

its seat. -
Instead of using theignitor tube K for start-

ing the engine as described the ignitor used.

for the ordinary working of the engine may

be employed for the purpose, in which -case

before the explosive mixture is pumped into
the combustion chamber the passage to the
ignitor is closed which may be done by fore-
ing a wedge X between the upper end of the
lever Y and the valve Z of the ordinaryignitor

| so as to foree the valve tightly onto its seat

as shown in Fig. 4. When sufficient pressure

| has been forced by the pump into the ecom-

bustion chamber A the wedge X is withdrawn
whereupon the valve Z by the pressure in the

the relief valve N so astoforce the said valve -
from its seat in which position it may be re-
tained by means of a pin U inserted in the
upper hole or holes provided in lugs V on the
pump c¢ylinder B the said pin being over the
top of the lever K so as to prevent the said
lever and consequently the piston C from be-

ingraised. By thus keeping the relief valve
open when the engine is ready to be started,
or while the engine is at work,any of the ex-
plosive mixture that may leak past the valve
I into the passage G will not acton the under-
side of the piston C, but will fill the said pas-
sage G. Should any of the pressure leak past
‘the piston C into the pump eylinder: it will

QO
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the upper hole in the lugs V and inserting it

IIQ

I15

I20

125

combustion chamberand the spring a, will be

removed from its seat and admit of commu-
nication between the charge in the combus-
tion echamber and the ordinary ignition tube

130

in the holder b to effect the explosion of the
compressed charge and start the engine. The
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englne will then eonmnue to Work in the or di-
nary. manner, ¢ being the cam for operating

.:'-:-'*;__the valve Z through the lever Y. As the ig-

nition tube and passages leading to it may be
filled with inert gas, which would interfere

~with the contact of the explosive mixture with

.~ the outer end of the ignitor tube which pas-.

I3

'..-?'.f*gme has been placed in the most advanta- |
geous position. for starting, it-is important |

- combustion chamber and a elmple arrange-

20

the ignitor,there may be a small passage from

sage may be opened, wheu the valve Z is re-

leased, so as to allow the inert gas to pass out

into a chamber or into the outer alir. |
“In small engines, when the crank of the en-

that means should be provided to prevent it

from being moved out of this position by the

pressure of the mixture being forced into the

ment for this purpose is shown in Fig. 6 in
which ¢ is an arm or lever centered at % to

~ the frame or bed plate of the engine. “To

the outer or free end of the arm ¢ is hlnﬂ"ed

. another lever 72 the front end %k of which le-

ver is curved, or of hooked form, to engage
a stud / (plo;jeetmg from the cheek of the

crank m) when the said crank is in the most

advantageous position for starting. The rear

~end of the lever ¢ has a recess n containing

30 ¢

35

a spring o which bears on the arm or lever

g, the sald spring being of suffi elent strength
- to keep the end J: of the lever 4 engaged with

the stud / on the crank until the explosion

. takes place When the charge is exploded |

the spring o yields by the foree of the explo-
sion acting on the erank so as to release the

said era,nk the arm ¢ then falling to the po-

sition shewn by dotted lines. - It may be held

.~ by a spring clamp p by whwh it 18 prevented

40

from rising.
- Having now pmtlenla,xlv deserlbed and as-

cer tamed the nature of my sa,ld mventlen and

in what manner the same 18 to be performed,
I declare that what I claim is—

1. In a gas engine the combination with a

passage commumeatmg with the combustion
chamber, of a pump or similar device, an in-

let valve between the pump and communicat-
| ing passage for admitting a mixture of air

45

and gas, and a relief valve connected with the |

when the pressure of the mixture in the com-
bustion chamber reaches a certain predeter-
mined limit, substantially as described. |
2. The eombmatmn with a gas engine of 2
pump or forcing device for the purpose de-

i pump, operated by excessive pressure therein

SD .I-.I

e

seribed, and a rehet‘ valve, and a projection

on the plston of the forcing device for open-

{ Ing the said valve and means for ‘keeping the

said valve open when the -engine is to be
started or is at work and for preventing the
said pro;]ectwn opening the said valve when
the "pump is forcing in the starting charge
substa,ntlally as herembefme descrlbed "

. In a gas engine- the combination with
means for forcmﬂ* a starting charge into the
combustion chamber of the era,n_k arm, and
means for holding th_e latter in the proper po-

sition for starting consisting of a rod carrying

5_,3'-' I

a spring actuated catch engaging a projection

| on the crank arm whereby the latter is re-
Heased upon the explosion of the startmn*
charge, substantlelly as described.

In testimony whereof I have signed my

7GQ

name to this speelﬁea,tlon in the presence of |

i twe subscribing witnesges.
OHARLES WILLIAM PINKNFY

: Wltnesses |
 JAMES ROBSON |
48 Linwood Road, Haﬂdswm th.
I "EDWARD J. HODGKINS |
208 Westmmster Road HaﬂdSZUOTih
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