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- To all whomy it may concern:

5

- Motor Engines, (part of which 1s patented in

IC

15

' any cylinder-charge, but by entlrely suppress-
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40 On a bracket, B projecting from the end of
- the slide, 18 mounted by a pm, b, the hanging

45

- and is so connected to the gas-supply Vfllv ‘

‘end view; and Fig. 3 is a plan.
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Be it known that we, I'RANCIS WILLIAM
CROSSLEY, HENRY PERCY HoLT, and R FRANK
HERBERT ANDI‘RSON citizens of Kngland, all
residing ab Opemhaw Mmchester in the
county of Lancaster, England, have mvented,
2 new and useful I’endulum GOVBIHDI for Gas-

Great Britain by Letters Patent No. 370,dated |
January 27, 1881, ) of Wthh the follownw 1S
%pEGIﬁPRthI’l : |

Our invention relatesto a governor for gas-
motor engines, applicable more particularly
to those of the kind known as the “‘Otto silent’’
engine, but also applicabie to other gas-motor-
engines which have their speed regulated, not
lw varying the quantity of gas Supplled for

ing the gas-supply durmg a revolution or dur-
ing several revolutions of the engine, when-
ever the speed has to be reduced. Ior this
purpose we utilize the inertia of a suspended
weight, which reciprocates along with theslide
or other properly-timed part of the engine,

that when the speed of reciprocation is mod-
erate it causes the valve to be opened, but
when the speed is eXCessIv c 1t allows the Valve_
to remain closed. - |
We will deseul)e apparatus according to
our invention, referring to the accompanying
drawings, which show its application to a gas-

motor em:me of the Otto kind.
Iligure 1 1s a front elevation with the oas-

Supply valve shown in section. Fig. 21s an

S 1S a p‘n‘t of the engine slide-valve, which |

reciprocates to an fro in the usual way for ad- i

mission and ignition of the cylinder-charge.

weight W. A fork, w, prq]ebtmn from \V
"lbOVB the pin 0, embraces a collar - bolt, O
which is Sulﬂlﬂ@d acainst the boss b’ of 'the
bracket B by a hehcal spring, ¢, that can be
adjusted to give more or less Stmm by serew-
ing or unscrewing & finger-nut, ¢, From an

arm, ', of the Welght W plOJeCtS an elastic
blade, A, terminating in a somewhat sharp- |

" 5o ened dn'efttr:t

The gas-valve ( receives sup-

1 ply of gas by the branch g, fvhich can be closed
by -a stop-cock, ¢'.

The valve itself 1s pressed
by a spring, g%, against its seat beyond which
there 1s 1he usua,l passage, ¢°, ]eadmu‘ to the
port in the facing, against wh}ch the slide-

valve S works.
jeets through the end of the valve-box and

by a pin, 2, from a bracket, 2/, projecting from

‘the valve-box G. At the lower end of the le-

ver H is fixed in an inclined attitude a piece,

| K, having in its front a notch between a long
‘upper llp k, and a short lower lip, %'

On tho
bracket B is loosely pivoted a rod, 2% the end
of which enters a shallow noteh in the face of
the weight W. While W remainsin the posi-

tion shown the rod )* remains engaged in its
but when W swings aw ay toward the

noteh;
right the rod b*drops to the position indicated

by the dotted lines ¢* in Fig. 1, leaving W free

to swing to and fro. The spring c Ibemg ad-

justed by the nnt ¢’ to sait the desir ed speed

of the engine, the :;wtlon of the apparatus 18
as fol]ows

When the slide-valve S nnhea 1ts stroze to-
ward. the left, the weight W acecompanies it,
provided that the speed of the stroke is not
too great, and the edge a of the blade A en-
cages in the noteh between kand k.  As the

| slide-valve continues its stroke toward the

left the lever H,moved by A,pushes the valve-
stem ¢* and opens the gas-valve G, in oppo-
sition to the spring ¢ the valve G being re-
tained open until the slide-valve S has moved
so far baek toward the right that the blade A

| leaves K. - The parts ¢ and K are so ar: anged

relatively to the ports governed by the slide-
valve S that this opening of the valve G coin-
cides with the opening of the supply-port of -
the cylinder by the slide-valve S. Thus as
long as the speed with which the slide-valve

S eifects its reciprocation is not greater than
| that due to the normal speed of the engine

there is a supply of gas given at every left
hand stroke of the slide- valve S. Should the
speed of the engine exceed the normal, then,

on the mevement of the slide-valve S to the-

left, the inertia of the weight W, if sufficient to
overcome the force of the akey asted spring e, or

of wrav1t3,111 combination, or of gravity alone, 100

The stem g* of the valve pro-

-abuts against a lever, H, which 1s suspended
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if preferred, causes it to hang back, thus de-

pressing the blade A. Theedgeaisth as made to
miss the notch of K, and the slide-valve makes
1ts stroke without Opening the gas-valve G.
The supply of gas may thus be entirely sup-

- pressed for one stroke or for several strokes,

(O

L5

theengine working idly until its speed becomes
so far reduced that the edge « again engages

in the notch of K, and causes a fresh supply of :
By adjusting the Sprlnn ¢ by

gas to be given.
screwing up or screwing baek the nut ¢’ the
normal speed-—that is tosay, thespeed at which
« will regularly engage in the notch of K—can
be made greater orlessas desired. When the
engine stops, the weight W swinging toward
the left raises the blade A, so that if the slide-
valve should be moved toward the left the

edge ¢ passes clear above the lip %, failing to

open the gas-valve. On thereturnoftheslide
tothe right the weight W can be propped back

Dby raising the rod »* into a position ready for

30

starting the engine afresh, and when the en oine

isstarted it mll contmne 1n this position untll
the speed becomes such that W hangs baek,
releasing the rod 4% which drops, leavmfr VV
free to Opemte for governing the engine, as
above described.

Having thus described the natare of our in-
vention and the best means we know of car-

rying 1t out in practice, we claim—

1. In a pendulum-governor for gas-motor

engines, the combmatlon of the weight sus-

33

40

pended {rom and reciprocating with the sllde
S, or other proposed time part of the engine,
havmg its swing in one direction resisted up to
a certain speed by gravity, and afterward by
an adjustable spring, the blade-arm projecting
from ic and toward a notch at the end of the
leveragainst which abuts the stem of the spring
gas-valve, as and for the purpose described.

2. Inapenduium-governor for gas-motor en-
gines, the combination of the weight W, pro-
vided with the fork w, suspended from and re-
ciprocating with the slide S, mounted upon

the bracket B, the rod * pivoted thereto, and

the arm A, termmatmu In a sharpened edne
a, to receive the noteh in the piece Ig, secur red

to the lever H, suspended from the bI acket 1*

- of the spring gas—valve, as and for the purpose

o

deseribed.

3. In a pendulum-governor for gas-motor
engines, the combination of theslide S, orother
proposed time partof theengine,provided with

363,508

| the bracket B, the swinging weight W,and elas-
tic blade-arm A, secured thereto and terminat-
1ng in a sharpened edge, «, for receiving the
notch inthe piece K, secured tothelever H,sus-

pended {rom the bracket 2° that abuts ’Lgamst
the stem of the spring gas-valve, as and for
the purpose described.

4. Ina pendulum-governor for gas-motor en-
gines, the combma,uon of the gas-valve G,
through which the stem ¢g* projects and abuts
'mamst the lever H, at or near its Lentel and
hmged to the bracket 42 , the spring ¢?, secured
within the gas-valve (G, the eclastic blade A,

terminating in a sh a,rpened edge to receive tlle

notch in the piece K, and weight ‘W, hinged
to the bracket B, secured to thc slide S of the

- engine, the spring ¢, and nut ¢ for regulating

the cq:»eed,, as and for the purpose (]esm 1bed.

In a pendulum-governor for gas-motor
engiues,‘, the combination of the weight W, pro-
vided with the fork w. hinged to the bracket B,
and reciprocating with the slide S, or other
proposed time part of the engine, resisted in

one direction by the collar- bolb C, carrying
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the spring ¢, and finger-nut ¢/, running in the

boss b, secured to the bracket B, the elastic
blade A terminating in a shmpened edge, a,
forr ecmvmn the noteh in the piece K, .;mttached
to the lever H, as and for the purpose de-
scribed.

6. Inapendulum governor for g gas-motor en-
gines, the combination of the slide S, or other
proposed time part of the engine,prov ided w 1th

the boss ', secured to the bmcLet B, the collar

bolt C, carrying the helical spring ¢, provided
with the fork w, and the elastic blade A, ter-
minating in a sharpened edge, «, and secured
to thie arm w’ for receiving the notch 1n the
piece K, secured to thelever IT of the gas-valve,
and the rod /* for receiving the recess in the
sard weight, as and for the purpose described.
in 'teStimony whereof we have signed our

names to this specification, in the presence of

two subseribing witnessces, this 234 day of I‘eb
ruary, A. D. 1886 -

FRANCIS WM. CROSSLEY.
HENRY P. HOLT.
FRANK II. ANDERSON.

Witnesses:
RoBT. TOMLINSON,
ROBERT WARDLE,
Notary’s Clerks, 56 Brown Street, Manchester.
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