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Lo all whom it may concern : |

Be it known that [, DuGALD CLEREK, of
Glisgow, in the county of Lanark, North
Britain, have invented certain Im provements
1 Gas-Motor Engines; and I do hereby de-
clare that the following is a full and exact de-
seription thereof, reference being had to the
accomnanying drawin g8, making part of this
spocation, |

-, 'uvention has for its main object to im-
prove the construction and action of motor-
engines in which acombustible gasis employed
as the source of power, sueh gas being com-

bined with a snitable proportton of air, and

15 ignited within the engine, so as to operate by
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Its expansive force. |

In a simple modification 'of gas-motor en-
glues embodying my improvements the power
15 developed in one single-acting eylinder hay-

ing combined with it g second cylinder which

1s used a8 a compressin g-pump, the two pistons
being connected by rods to cranks on a first-
motion shaft, which also carries eccentries for
working the valves.

The air and gas are admitted to the pump-

In suitable proportions by a valve sliding Dbe-

tween two faces, and are forced by the pump-
DPiston through a lift-valve into an intermedi-

~ate chamber or reservoir, which consists, by

preterence, of a small compartment conven-
lently formed at the back end of the pump,
and of a larger com partment cominunicating
with the former by g comparatively small pas-

sage and formed beneath the pump and power

cylinders.

The mixture of air and gas 18 admitted to

the power-cylinder by meaus of a valve which
1S in the form of a plate, and slides between a,

port-face and a cover, the peculiarities of the

vaive and passages and other parts in con-
nection therewith being hereinafter min utely
described. The connecting-rod “which works

this valve is made with a screw-conupling or
equivalent adjustable connection, so that the

rod can be lengthened or shortened for the
purpose of controlling the action of the en-
gine, and, more particularl ¥, torfacilitating the

starting of the engine by arranging the valve-

actlon in a manner to make the engine act
with a small compression of the air and gas.

| erates with the air and gas in a state of con-
siderable compression, and is on that account
more econoinical than many existing gas-motor
engines, - | 55

The power-eylinder is provided with a sepa-
rate exhaust-valve, which is worked by an ee-
centric, the rod of which isin two parts, con-
nected together with a spring arranged to al-
low of a part of the stroke of the eccentric be- 60
ing performed after the valve 1s closed. |

A small centrifugal governor is fitted Lo the
engine to act on a regulator-valve on the gas-
supply pipe; but the parts are so arranged
that if the regulator-valve js closed it cannot 6
Opel except at. the commencement of g stroke,

- and thereby are avoided Inconvenierces aris-
ing from the valve reopening at other times.

Lo enable those skilled in the art to malke
and use my improved gas-motor engine, I will »o
now proceed to more particularly explain its
construction and operation, referring by ref-
erence-figures to the accompanying drawings,

1 which— - |

Figure 1 is a side elevation of my improved 7

=48-1m0tor engine, showing the valve-cover and
‘part of the admission-valve of the power-¢yl-
inder removed. Fig. 2 is a sectional plan
view of the same. Fig 3 is a side elevation,
showing the side of the machine opposite to 8o
that seen at Fig, 1. Fig. 4 is a back-end ele-
vation, partiallyinsection. The remaining fig-
ures (from 5 to 10 Inclusive) are detail views,
which will be explained and referred to dur-

ing the following description. - 83

The parts of the engine are carried upon a
kind of double base, 1 2, consisting of a lower
part, 1, used as a tank to contain water, which
18 made to cirenlate through varions spaces 3
about the power-cylinder 10 and its valves, to 9o
prevent the parts from becoming inconven-
1ently heated. |

“The circulation may be effected by means
of a centrifugal pump (not shown in the draw-
Ings) or in any other conventent way. 95

The upper part, 2, of the base is partly oc-
cupied by a wrought-iron recetver, (indicated
by dotted lines at 5 in Figs. 3 and 4,) and
forming the larger compartment, hereinbefore |
referred to, for holding the compressed mixture 100

of air and gas.

When working at full power the engine op- | The base 12 is of an obIOng rectangular
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yrm in plan, and the first-motion or crank

haft 6 is placed horizontally in suitable bear-
ngs across one-end of the base, the shatt
aving a fly-wheel, 7, on one end, and on the
ther end a pulley, 8, for a belt for transmit-
ing the power from the machine. .

The compressing-cylinder or pump 0 and
he power-cylinder 10, which are both single
weting, are placed horizontally side by side at
e end of the base opposite to that at which
the erank-shaft 6 18 situated, and their admis-
jon valves are at their outer sides.

The cylinders 9 10 are simnple eylindrical

shells held in a jacket or external casting, 11,
2ud between it and an outer end casting, 12,
which latter has formed in and on it the pas-

sages and port-faces, and also other parts, here- |

inafter referred to.

This construction admits of the . cylinders
being renewed, when requisite, at very small
cost. :

The admission-passage 13 of the pumnp has
its outer end or portina vertical port-face, 14,
and the valve is a plate, 15, working horizon-
tally between the face and. a cover, 16, which
coveris-carried on studs or bolts and is pressed
against the valve by springs 17, adjustable on
the bolts by scerew-nuts.

The gas - supply pipe 18 commuunicates,
through a regulating-valve, 73, hereinafter de-

scribed, with a cavity, 19, in the valve-cover’

16, while the air has access by ports 20, formed

through the cover above and below a part of

the cavity 19. |
The valve 15 is made with a single port, 21,

through it, and wheu the eccentric 22, to whiclt

the valve 15 is connected by @ rod, 23, moves
he valve 15 so as to place 1ts nort 21 between
the ports 19 and 20 and the passage 13, air
and gas pass 1nto the pump 9, the piston of
which is then moving toward the crank-shatt.
When the piston of the pump 9 returns the
valve 15 is in its closed position, and the mix-
ture of air and gas1is compressed and 18 forced
throungh a simple spring-lift valve, 24, into the
intermediate chamber Or reservoir, 25, formed
inthe end casting 12. -
26, which communicates with a pipe, 27, lead-
ing to the admission-valve of the power-cylin-

der 10, and also with a small pipe, 23, leading
through a stop-valve, 29, into the reservoir d,
within the upper part, 2, of the base. =

While the division of the space for the com-

pressed gaseous mixture into two compart-

ments, 25 and 5, with the comm nnication 28 be-

tween them comparatively smallis ofadvantage
in causing any action of the governor to be 1m-

mediately eflective, the larger compartment O

can also be utilized for retaining or storing a

quantity of compressed gaseous mixture when

the action of the engine 18 stopped, to be
availed of on afterward restarting the engine.
For this purpose the stop-valve 29 must be
closed whenéver the engine 1s stopped. The
gaseous mixture enters the power-cylinder 10
by an admission-passage, 30, formed in the end

The compressed gaseous
mixture passes from the reservoir 25 by a pipe, !

casting, 12, and having its outer end or portin
o, vertical port-face, 31. - (Seeu-as for the most
part uncovered 11 Fig..1.) A passage-formed
also in casting 12 and havinga. port, 32, 1u the
port-face 31, leads the gaseous mixture from
the pipe 27 to the valve 33. This admission-

valve 33 is a vertical plate working horizon-

tally between the port-face 31 and the inside

vertical face of a plate or cover, 34, held with
a snitable pressure against the valve 33 by

springs 30 on holts-or studs, such springs be-

ing adjustable by serew-nuts on the bolts.

The valve 33 aud the adjacent parts are
<llown as in horizontal section at different lev-

els in Figs. 2 and 7, and Tigs. 8 and 9 are -,
ner side elevations of the cover 34 and valve

33, respectively. There are two ports, 36 and
37, through the valve 33, and when the valve

2

75

80

i in a certain position the gaseous mixture
has access from the port 32 by one port, 36, 1nto

a passage, 38, formed in the cover 34, then
{ through that passage 38 and the other port, 37,

in the valve into the admission-passage 30, and
thence into the eylinder 10. - S

The admission of the gascous mixtuare mmto
the cylinder 10 takes place while the ralve 53

ismoving toward the ¢ ank-shaft, and the cont-

bination of that movement first cuts off the
‘supply of gaseous mixture, and immediately
afterward brings between the passages 38 and
‘20 a bundle of incandescent platinan, 39, con-
tained in a port formed through the valve.

At this time the piston of the eylinder 10 18
also moving toward the crank-shaft, which
causes a slight expansion of the gaseous mix-

-

9°

95

100

ture in it, and the gascous mixture remaining

in the passage 38 has in consequence a slight

oxcess of pressure, which 13 snfficient to make

it expand to the platinom bundle, so as to be-

come ignited.

There being no outlet for the

108

ignited gascous mixtare, it perforce expands -

“into the cylinder 101n a strong jet, which 1g-
nites the contents of the eylinder in a very com-
The platinum 359 and the part
of the valve oo containing it, and also part ot

plete manuer.

i

the cover 34, are shown enlarged and in hori-

sontal section in Fig. 5, while Fig. is a corre-.

_ T15
The platinum 39, in the form of a thiu shect,

sponding face view of part of the valve 33.

is bent from side to side to forma bundle, with
thin spaces for the passage of the gaseous mix-
ture between its folds, and 1t is held between
pieces 40, of porcelain or other suitable re-
fractory material, being seéeured by small flaps
formed on'it and bentoutward upon the pieces

40, while these pieces are protected by cover-

ings of thin platinum. - : o
The platinum 39 and its holding-pieces 40

IIO

.135

are packed with asbestus into a cylindrical

cavity, 41, formed for them in the valve 39,

such cavity being fitted with a cover, 42, hav-

ing a rectangular: opening, 43, in it for the

passage of the gaseous mixture, while a simi-
lar opening, 44, from the bottom of the cavity
41 to'the other side of tlie valve, allows the
gaseous mixture to Pass onward. -

The incandescence of the platinum 39 18

130
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maintained partly by the combustion of the
gaseous mixtare passing through it from the

passage 38 at the tume of 1igniting the charge

in the power-cylinder 10, and partly by the

combustion of small quantities of gaseous mix-
ture which are led through 1t by special pas-
sages at times when: it 1s nof in the position
between the passages 38 and 30.

The valve-cover 34 has formed on its iuner
face two ports or cavities, 45 46, one on each
side of the after port of the passage 38, and
both these cavities are provided with pieces of
wire - gauze held between perforated metal
plates to prevent the flame from passing into
a passage, 47, which sapplies both cavities
with gaseous mwture. The passage 47, which
18 indica.ted by dotted lines in Ifig. 8, receweh
the gaseous mxture from -a bmnuh plpe con-

ne(,ted to the main pipe 27 at any convenient
point, as 48, Fig. 4, but not shown in that fig-

ure to 1\'01(1 complexnty
In-Figs. b and 7 the platinum 39 is Shown

as op_posite one, 45, of the two cavities 1n-the |

cover, and the gaseous mixture passes through
the platinum and through a passage, 49,1n the
cylinder port-face 14, When the valve 33 1s
in the position with the platinum 39 opposite
the other cavity, 46, the gaseous mixture, af-
ter passing through the platinum, enters a
passage, 60, in the port-face 14.
sages 49 50 unite and lead the products of
combustion either iminediately into the at-
mosphere or into the main exhaust-pipe.

The pressure of the gaseous mixture from
the receivers 5 25 18 greater than i1s necessary

either for maintaining the incandescence of-

the platinum 39 in the manner just explained,
or for heating up the platinum to the neces-

sary temperature when starting the engine,

and the pressure is economized and utilized by
means of 'an injector, H1, fitted atthe inlet into
the passage 47 1n. a manner to make a very
sinall quantityof the compressed gaseous mix-
ture eftect what 1s required. 'This injector 51
15 formed with holesto take 1n air, and has con-
nected to it a small branch pipe, 52, to admit
combustible gas to mix with the air taken by
the inductive action of the small jet of com-
pressed gaseous mixture, so as to form a suit-

able gaseous mixture of the whole.

The outermost cavity, 45, is made to commu-

nicate by means of a small passage (seen in

section in Ing. 9) with a port, o3, in the outer
endl of the valve-cover 34, and a small slide,
54, which ordinarily covers. this port 53, is
withdrawn, when about to start the engine, for
the purpose of igniting the gaseous mixtare
and heating up the 1)1.:1t1num 39.

The gas beimng turned on at the branch pipe
52, and albo the Jet of compressed gaseous niix-
ture, the mixture 1ssues at the port 53, and is
there ignited, after which, the appearance of
the flame being a guide, the stop-cocks are
adjusted, and the cover 54 is then closed. The
ignited gaseous mixture then passes through
the platinum 39 and heats it up, the valve 33

The two pas- |

e el

bein g, of course, placed in a suitable posi tion—
that 1s, with the pl.:ttmmn 39 oppmlte the
cavity 40, as shown in Fig. b

~ An important object I have had in view in
the construction of my improved gas- motor
engine, and more particularly in pr oportlomug
and arranging the passages and ports and thé
valve mechanisin, 1s the working of the engine

with the gaseous mixture in a btdle of GOHSld

erable compression, whereby the power devel-
oped from the gas employed 1s greatly 1n-
creased as compare{l with that obta,med in
gas-motor engines working with a low c¢oin-
pression. The parts are at the same time such
as to admit of the degree of compression be-

ing easily controlled “md VdJIIt‘,d, and 1 par-

ticular to allow of the engine being conven-
lently started with the gaseous ll_}iX[}uI‘e of the
low pressure. -

If during the working of the engine the
admission of gas and air to the pump contin-
ues the same, an alteration of the admission-

ralve 33 to the power-cylinder 10, such as will

make 16 cut off earlier 1n the stroke, will not
diminish the power developed by the engine.
Hach stroke of the pump will force a certain
quantity of gaseous mixture into the reser-
voirs 5 25, and 1f an equal quantity does not
pass into the power-cylinder at each stroke
the pressure in the reservoirs must necessarily

increase, and it will increase until the earlier

70

75

80

QO

95

cut-off the same quantity bntof greater press- -

ure, 18 admitted as with the later cut-off.
Thlb equal quantity admitted with the earlier
cut-off, but at the increased pressure, must

neces&*arily develope increased power, so that
the making of the cut-off earlier increases the -
power developed from a given quantity of

gaseous mixture.

For the purpose of varying the cut- off uction
of the admission-valve 33 of the power-eylin-
der 10 in a simple and convenient manner, L
connect it to the strap of the eccentric 55,
which works it, so that the length of the rod
can be altered, the ports and passages being

proportioned .50_ as to be quite sufficient with

any adjustment of the valve 33 relatively to
the eccentric 55 that may be adopted 1n prac-

tice.
In one arrangement (shown in Fig 10) a rod,

to turn has its outer end screwed into acoup-
ling-piece, 57, which 1s jointed to the eccentric
rod 58. The rod 56 has a longitudinal groove
iormed in it, and in this groove there engages

a key 11 the tubular boss of a hand- wheel, b9,

W]:iieh is held by a bracket, 60. The.rod 56

can move longitudinally through the center of
the hand-wheel 59, while 1t ¢an be tarned by
that hand-wheel mdependentlv of its longt-

tudinal motion, and when it is thus turned it,

by screwing info or out of the couplin n‘-plece

57, adjusts the valve nearer to or farther from.
the eccentric.

Another simple arran‘gement for adjusting
the valve 33 relatively to the eccentric 55 18

100

--105' |

L1O

IT5

00, connected to the valve 33 so as to be free _

120

125

130



4 230,470

shown in Figs. 1, 2, 4, and 9, and in 1t the ec-
centrie rod 38 is forked and connected to the
valve 33 by a pin which passes through short
honrzontal slots. in the valve and through an
inclined slot 1in a bar, 61, which is movable
vertically through a vertical slot in the valve.
The bar 61 1s connected by a long link, 62, to
a hand-lever, 63, the link 62 accommodating
itself to tlw 1e(31p1"*0mt1011 of the valve ‘md
the hand-lever G3 being fixed in any desired
position by a handled pmchmﬂ-screw 64.
The effect of’ adjusting the valve 33 nearer
to the eccentric 55 1s to make the cut- off ear-

lier, and vice versa.

Thc power-cylinder 10 is fitted w1th an ex-

haust-valve, 65, separate from the admission-

valve 33, such exhaust-valve being by prefer-
ence a simple disk-valve, G5, opening into the
cylinder 10 and worked by a rod, 66, which 1s
connected by a lever, 67, to a rod, 68. The
rod 08 1s connected to the rod 69 of the eccen-
tric 70, which works 1t by a spring-coupling,
71, arranged so as to allow of a part of the
stroke of the eccentric being performed after
the valve 1s closed, in order that there may be
a suitable interval between its closing and re-
opening.

A small centrifugal governor, 72, is fitted
to the engines for regulating the speed by act-
ing on a valve, 73, fitted in connection with
the gas-supply pipe 18. The governor 72 is
on a horizontal shaft driven by means of a
pulley, 74, and a belt from the ¢rank-shaft 6,
and the governor-sleeve 75 acts on a lever on
a rocking shaft, 76, which has on it a second
lever, 77, connected to the spindle of the valve
73. The rocking shaft 76 has also on it a
small boss, 78, on which there bears the end
of a lever, 79, acting as-a brake, and pressed
against the boss 78 by a spring, and the lever
79 has made 111 the same piece with it an el-
bow, 80, theend of which projects down slightly
in the way of the top of the valve 15 when the
lever 79 presses on the boss 78.

The pressure of the lever 7Y prevents any
movement of -the regulating-valve 73; but at
the commencement of each movemenb of the

pump-piston toward the crank-shaft the ad-
mission-valve 15, by acting on the elbow 80,

relieves the pressure on the boss, and then
allows the governor to act on the regulating-
valve 73 if the speed has given it any tendency
to do so.

Some of my improvements, hereinbefore de-

‘scribed, are advantageously applicable to ex-

isting gasmotor cngines.
Havin g thus particularly described my said
mvention and the manner of performing the

same, I have to state that I do not restrict |

myself to the precise details herein described
or delineated ; but that |
What I believe to be novel and orlguml and
claim as the invention secured to me by and
in terms of the hereinbefore in part recited
Letters Patent, 15—
1. The combmatmn of the cylinders 9 and

10 with the embracing jacket or casting 11

and the end casting, 12, the whole constructed

and arranged for operatlon substantially as

set forth. _

2. The combination, with the valve control-
ling the supply of combu&tlble cas and the
part.s whicl prevent movement of the valve
except at the taking-in movement of the pump-
piston, of the speed-g’overnor, all constructed
and arranged substantially as deseribed.

- 3. A power-cylinder having the admission-

‘valve and the ports and passages in connec-
tion therewith constructed, arranged, and op--

erating in the manner shown and speclﬁed for
the purposes hereinbefore desecribed. :

. The valve 33, having a passage, 38, and

6o
63
70
75

30

lmvmﬁ' an action, ﬂb specified, such that a por-

tion ot the naseous mixture led through the

passage 38 i s retained therein to assistin ig-
niting the charge in the cylinder in the man-
ner descrlbed
5. In combination with the power-cylinder,
for the purpose of igniting the eharges there-
in, of platinum, the latter being rendered in-
andebceut by the combustion of a portion of

the gaseous mixture,as hereinbefore deseribed.
6. The arrangement of the platinum igniter
and the passages and parts for heating it and

maintaining its 1ncandescence, as hereinbe-
fore described.

90

95

7. The adjustable connection arranged be-

tween the admission-valve of the power-cyl-

inder and the eccentric which works it, sub-
100
8. The combination, with the pump 9, oper-

stantially as and for the purpose d_escrlbed

ating to force a given quantlty of gas and air

at each stroke into the reservoir, of a power-

cylinder the admission-valve ot which may

| be adjusted to cut off earlier or later in the
' stroke, whereby the gaseous mixture may be

caused to operate with the higher initial press-
sure by adjusting the cut-off to oecur earlier,
as hereinbefore described.

Witness my hand and beal this JBth day of
January, 1880. |

DU(}ALD GLERK L. 8]

In presence of—
- JOHN SMITH
Crown Tron W, mf'?as, (Flasgow.
DAvID LEWSLEY,
Crown Tron Wi m*ks, Gl(tsgow.

105

TI0

1
! iz 1




	Drawings
	Front Page
	Specification
	Claims

