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 GAS-ENGINE.

SPECIFICATION forming part of Lietters Patent No. 370,322, dated September 20, 1887.
Application filed December 2, 1886. Serial No. 220,468, (No model.) Patented in England July 4, 1885, No. 8,134,

Be it known that I, FRANCIS WILLIAM
CROSSLEY, a subject of the Queen of Great
Britain, residing at Openshaw, Manchester,

1n the county of Lancaster, England, have in-

vented certain new and useful Improvements
in Gus-Engines; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-

- talns to make and use the same.

My inventionrelates to a compact construc-
tion of gas-motor engines, operating in the
manner of what is known as the ‘“ Otto’’ en-
gine, but with its cylinder arranged vertically
and with an overhead crank-shaft. The shaft,
by bevel or helical gear, drives a vertical
spindle at half the speed of the shaft. On the
lower end of this spindle isa cam, which works

the exhaust-valve, and a erank which works
the slide.

the side of the cylinder, near its bottom, this

recess being only large enough to hold the

valve and give passage around it, so that there

is no waste space or needless cooling-surface,

such as occurs when the valve is in a passage
of some length leading from the cylinder.
This valve and seating can be removed with
the greatest facility and without uncoupling
the exhaust-pipe. The cam on the vertical
spindle unseats the valve during the period of
exhaust. The slide governs ports formed at
the side of the cylinder, close to its bottom,
these ports being arranged for admission of
alr and gas and for ignition of the charge in
the manner usually adopted in gas-engines of
the Otto kind. For the purpose of governing

- the engine, I mount on the slide a pendulous

4.0

45

50 arm in that case misses the stem of the gas- | has a projecting stem terminating in a knife- 1co

lever carrying a weight that can be adjusted
nearer to or farther from the vertical line of
suspension. This lever has an arm which,
when the weight remains in a certain position
1n each instroke of the slide, meets the stem
ot the gas-supply valve and opens it, allowing
gas to enter the cylinder; but when the en-
gine moves faster than the rate to which the
welght is adjusted, the inertia of the weight

~causes it to shift its position, and the lever-

‘engine according to- my invention.

The exhaust-valve is held by a |
spring 1n a seating formed in a small recess at

| valve, which is held closed by the Spi:'ing.

Then, when the speed of the engine exceeds
that to which the weight is adjusted, the sup-
ply of gas is cut off until the engine becomes
retarded. - - *
- Figures 1 and 2 of the accompanying draw-
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ings are front and side views of a gas-motor

Fig. 3 is
a sectional -plan. Fig. 4 is an enlarged sec-
tional plan illustrating the exhaust-valve.
Fig. 5 is an enlarged front view of the remov-
able segment-block, and Fig. 6 is an end view
of the same. -

The single-acting cylinder A is situated
within a hollow column, B, which forms a

water-casing, and is fitted with a piston con-
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nected to a crank of an overhead fly-wheel
shaft, C, which revolves in bearings at the top
of the column B. Byhelical gear D the crank-

shaft C drives at half its speed a vertical spin-
dle, K, at thelower end of which is a crank, F,

that, by means of a connecting-link, G, works
| the slide H for admission and ignition of the |

cylinder charge. B ,

On the shaft E is a cam, K, which, acting
on a roller on a lever, L, opens, in opposition
to a spring, the exhaust-valve M. This valve
and 1ts seating, and a bent passage from it to
the exhaust-pipe N, are accommodated in a
segmental block, O, which can be readily re-

moved for giving access without disturbing the

join{ of the pipe N. _
A suitable packing, «,

plane surface of the segmental block, which is

held in position by the screw b passing through-

the cross-piece D. The said cross-piece is
arranged to swing upon the pivot-pin d and
to catch upon the pin S. Should it be neces-
sary to inspect the valve M or its seats, the
screw b is loosened and the cross-piece which
carries it i3 swang around the pivot-pin d out
of the way. The segment-block may then be

removed with facility and the valve M exam-

ined without disconnecting the exhaust-pipe

N. The direction of the exhaust gases when
traveling through the opened valve is indi-

cated by the arrows.

A\

‘The gas-supply valve in the valve-box Q

_ is placed between
the plane surface of the column B, and the
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edge, P On the slide H is mounted a lever,

R, carrying a weight, S, which, by means of a

10
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screw-nut, can be adj usted nearer to or farther

from the vertieal line drawn by the fulerum
r of the lever R. The horizontal arm of the
lever is a knife-edge spring-blade, T, directly
facing the valve-stem P. So long as 'the slide

H reciprocates at such a rate that the weight

S reciprocating with it remains relatively
stationary, the edge of T meets the edge of P,
and the valve-stem 18 pressed mward in op-
position to an internal spring opening the gas-
valve and allowing gas to pass to the slide-
port; but when the slide H reciprocates so
fast that the inertia of the weight S causes 1t

- to hang a little behind, the edge of T, being

thus depressed, falls to meet the edge of P,

~and consequently the gas-valve 1s not opened.
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This may occur dunng several successive
strokes, the engine receiving no supply of gas

- until its speed becomes so far reduced that the
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inertia of S no longer operates to move T out
of 1ts horizontal position.
nearer to or farther from the vertical line from
r the normal speed of the engine may be regu-

lated, the speed being greater the farther S is

from the vertieal line of suspension. .

1t is to be understood that the cylinder and

piston, the slide and its facings and ports, the

arrangements for ignition, the gas-valvein Q,

and gen_erally those parts of the engine which

~are not shown in details on the drawings are

~ similar in censtruction to the corresponding |
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parts as they are common]y used in Otto oas-

motor engines.
The application filed by H. P Holt and ny-

self November 6, 1886, No. 218,199, describes |

@ governor which is not worked by robary mo-

tion, but is attached to areciprocating partot |

By adjusting S
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acts when the speed is exceeded, and by gravity
alone.
able and h]ghly valuable device in gas-en-
oines, but improvements were made upon it

in order to have it act not only under excess-

ive speed, but also when the speed drops be-
low a certain point. These improvements,
which act as a safeguard for cutting off gas
when the engine stOps accidentally, are de-
scribed in the application of H. P. Holt, L.

'H. Anderson, and myself, No. 195,933, filed
“March 20, 1336.
I do not wish to be understood as clalmmg_

in the present application anything which 18

claimed in the said apphcatlons Nos: 218,199
and 195,933.

I claim, and desire to secure by Letters

Patent—
1. A vertical gas-motor eno*me having 1its

cylinder within the lower palt of 2 column
which, at its top, has bearings for the crank-

shaft, this shaft working by helical gear at
half its speed a vertical spindle, which, by a

crank, gives reciprocating movement to the

dmlssmn and ignition slide, and by a cam

scribed, and illustrated by the drawings.

2. In a gas-engine, the exhaust-valve M,
and its seating and passage in a removab]e
segment-block, O, as herein described.

In testlmony whereof I affix my signature in
presence of two witnesses.

FRANCIS WILLIAM bROSSLEY

Witnesses: .

- Epwp. WYTHWAY,
Solicitor, Manchester.
RoBT. TOMLINQ'ON o
His Clerk.

| the engme, and has one welght only, which 40

This governor has proved a practic-
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~opens the exhaust-valve, substantially as de- -
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