: (._N.OiM'odel.') o ' . | -3 Sheets—-—Sheet 1
' - D OLERK 2

B MOTOR WORKED BY GOMBUSTIBLE GAS OR VAPOR.,
No 249 30'7 FETR Patented Nov 8, 1881

CFIGd.

N. PETERS. Photo-Lithographer, Washington. D. C.




3 Sheets—Sheet 2.

Patented Nov. 8, 1 881,

RS D. CLERK.
o MOTOR.WQRKED. BY COMBUSTIBLE GAS OR VAPOR.

 No. 249,307,

(N o_M_quL)f' :

maa w.. ] .. __ . __ | | o ._- _ w R

. _ _ 1 2l _ NN
e N o S} e _ | ,7 JIFW W

ﬁrdﬁ...ﬁ.fff/

NZE R

. ?x// O;]TOEOSOSOEEH AN

il 1l ee b e

e %l SAEW LW

el W WL NSO

.-\ . LAY (1]
o W !
o it
Al ' - o
R P
LT TN 1 LR LS P L A "l-.
T .
155; S 2

./ SRR

. . i - . I
- L S s . N S
;LH, ,ﬂmaﬂﬂwnaamana/,;nﬁaﬁﬂﬁ?,qﬁaﬂﬁﬁar, 2\ ..Hﬂ_ N P £
g ..H_,..”..”._.h. I g .H_UH_ b |

;i.;. \x&b\_\

N, PETERS. Pholo-Lilthographer. h'llﬂ'nshingtun. D. C.

V7 A

Nwhxmxxxxxxx

3 N

'ﬁﬁﬁﬁmf#&xy

[:maﬁ@#ﬁﬁﬁﬁimxﬁf

x

Hﬁ?ﬁﬁ@ﬁﬁﬁﬁ&llllllll!.

.\xnnﬁﬂh\.\

w—t—-“——— A e — =k

&

|62

&R.




o --f:-(No--Mca-em-f [fi' SR, 8 Sheets—Sheet 3.
1 ' D CLERK.
MOTOR WORKBD BY GOMBUSTIBLE GAS OR VAPOR

- No.240307.  Patented Nov.8,1881.
o TN

| ."# IEHHHM !Eﬁ; uu__——___-________.________.___‘_‘.\‘\\\ \\\ \\\ o

]

TfNL&

2N

b oy
N

AR RN IO S
IR SIS

a2

e

A NI N N

Vo

) - v T
—H-!--_-_-l;—l-l-l--

- -
o ———

o A ek el R W M Rl .

N A T T N

L]
-
e -

2

RN NN s
v /

\\maw*m SR

2

%z
7

i ﬁ‘:&; N ":f;:‘ .
)

RS

W 2277

. -.ﬂ: l
?—;_‘h e Lllllllr EH,..

oy B ..:;uu;rnql-

W\

b

\\\\‘m\m\\.\m .

DR

W
7a
X
N

NN NN
-
2

‘f i [

*qml -

v s—h

W

X

7
II",E’:;*;‘-_;. .

S A, \\\///

\\\‘\K\%ﬂh -/ et A T A A A Y A PPN AT

\
0

"-.

ﬁ\\x-

WWW&M‘M

//M

'\ RN N
N 32 X
NI

\%‘h

ﬁ///g‘tx\

_ \~
§ NNPZES 2
. abm, &

\Hﬁﬁﬂhﬁmmﬂnﬁ

. G

" FIG.5.

| RN
. ﬁ‘ﬁ /

R,

Wy,
NN

SORALLNN ; )
.'-\ 57

T

Z A R A R R

L |

-’%%

e

Nt
A

Z;
nr
g
2

[’ . -

e
by

=

%
7
;.

2z,

Vs
F

F

26 Y

R 'h'\\\"n\.‘u‘h\-“\'ﬂu\\l\\‘h\,\ i i bl et

. f;ﬁf‘ .
.

2SRRI B AN N

w‘:ﬁ\ //;////75;;: :;;;E;,w:n e 1{3&\\\\‘&‘ m ALY

R R A | . = > - e '4“ Y
il TR T T o L S It TN BN D T “I\
B . & h ----- %21 .
: | . ' | ' RNy * ' \ . \\W ,& %
; T

J’ffffffffdr

T,

- ?,, 1‘?} 'ue f

- e
s ﬂ_._ %ﬁ”%ﬁwﬂm 2 ;\\ AR
L T I:“‘Eh’ \‘%\k_ k \Q}\ X - R
3 »

- % _ % * - - L ‘ -.,-.mmw..u..w..m.““w.. N o
| ml _rnllrlr | N -. : : ' . : _ - | e .
\I“\“\Q\\\\\\I\ Yy

W

T

-
L ~

LR

"'. ;

Negetet &bick

N. PETERS. Photo-Lithagrapher, Washington. D, C.




- Ject of the Queen of Great Britain, and resid-.
- Ing at Glasgow, county of Lanark, Scotland,
have invented certain Im provements in Mo- |
tors Worked by Combustible Gas or Vapor,

To all whom it may concern:

NITED STATES PATENT OFrice.

¢

~ DUGALD OLERK, OF GLASGOW, COUNTY OF LANARK, SCOTLAND,

.......

'SPECIFICATION forming part of Letters Patent No. 249,307, dated November 8, 1881, =
T $1ii)1icaﬂiﬂn ﬁl_eﬂ Sé.l'*rt'éhi_l}ﬁr E,'_IIESI'.'. (Nﬂ 1;110:(:_1&1.']' _I’glte,ﬁt_eﬂ in Eﬁgli}nd Match_ id,iBSi-. | | e

Be it known that I, DUGALD CLERK, a sub-

i i ~ tity of mixed air and gas or vapor is about
‘equal to the product of the area and stroke of

. ;_ I'Q .

 In my improved motor there are two single-
- shaft. . In one eylinder a mixture of gas or va-
- porand airis ignited and power developed,
. but theother cylinderis employed. to effect dis-
S 20

4.7 -each other that while the contents of the.
displacement-cylinder are being forced into’
~the power-cylinder ‘the exbaust-ports of that
~cylinder are still open, and not only do the
- burned or used gases of the previous stroke pass
- out, -but also the: 11pii]ix'eqdj_'air,;W,h,i_cli' enters in
-advance of the fresh charge.: This portion of
unmixed air insures the clearing out of the i

Pplacement only, and the twoeylinders are here-.
- Inafter distinguished as the “power-cylinder?” |
- and th_e,__.‘Fdis_plac(-‘:'me__nt-_cyli;_nder,’,{_:: ‘Theairand |

. gasorvaporenter atoneend of the power-cylin-
. der,andthe exhaust takes placeby ports so sit-
ST .25,

- entfromtheenteringend. Thecapacity ofthe
... displacement-cylinder is considerably larger
~..= = than the product of the area and stroke of the
power-piston; and when the displacement-pis-
o tomismoving in one direction it draws in air
© . -and gasor vapor through a check-valve, but
o ~the gas or vapor is cut off as soon as the quan-

. -ingtheremainder of the stroke of the displace- |
- mentpiston. On the return-stroke the dis-
.~ ... placement-piston forces the contents of its cyl-
' inder through a check-valve into the power- |
.0 cylinder, the unmixed air last drawn in first

~ entering the power-cylinder. The cranks of

the following is a specification.
My said

- brove and simplify the construction and in-
~ crease the efficiency of gas-motors or -motors

operating with combustible gas or vapor. = |

‘acting cylinders provided with pistons con- |
o+ nected in the ordinary way to cranks on one |

uated as to be passed by the piston’ when ‘ap-

................................................

proaching the end of its stroke in its move-

7]
||||||||||||||||||||||||||||||||||||||| . H
-

the two cylinders are so placed relatively to

nvention has for its object to im- |

| zontal section of the valveslide. =
- Inthese drawings the same reference-numer- 8 a0
als are used to mark the same. or like parts

| power-cylinder and prevents any ignited mat-
K, ter from remaining in the eylinder to prema- .
and resid- | turely ignite the fresh charge.. On the return-
stroke of the power-pi
DPassed and closed the .
o _ Co sti . ; presses the mixture of air and gas or vapor

- (for which I have obtained a patent in Great |

ston, and after it has cc
exhaust-ports it com-

Into a clearance-space at the end of the cylin-

der, and the compressed charge is ignited at
about the commencement of the succeeding 6.

stroke. The ignition is effected by means of =

- slide worked by an eccentric on the erank-
shaft, the details of and connected with this
slide being hereinafter particularly described.
Besides having passages and ports, which have 6¢

to do with the power-cylinder, the slide ismade .
Wwith a cavity or port operating in connection =

‘with ports and passages ‘through which the
combustible gas or vapor passes on its way
from the supply-pipe to the valve, through 70

which it is,drawn into the displacement-cylin- S ;
der, the slide causing the gas or vapor to be
cut off at such period of the indrawing stroke,

8o as to render the later portion of air drawn -
In-unmixed with gas or vapor. The gasor va- y5
por supply passage is also fitted with a valve -

‘controlled by a speed-governor. - S

~ Figures 1 and 2 on Sheet 1 of the drawings =
are a plan and a side elevation. Tigs.3and

4 on Sheet 2 are an enlarged end elevation 8o .
and an enlarged horizontal section, and Fig.
9, on Sheet 3, is an enlarged longitudinal ver- -
“tical section, while Fig. 61s an enlarged hori-

-

wherever they are repeated. - -
. A single-acting power-cylinder, 11, is fixed: -

‘horizontally in a jacket-casing, 12, formed at
-one end of a bed-frame, 13, which is at its other go
-end provided with bearings for the crank-shaft =~
‘14, The piston 15 of the power-cylinder isin

the form of a hollow plunger or ram,but 1sf1[;_
ted with a number_;qt‘_’. me_tall_ic:-packin o-rin gs,

and no stuffing-box is required at the front end g5
of the cylinder. The connecting-rod 16 of the =
power-piston is jointed on a double-cheeked -
crank on the shaft 14 between the bearings,
and outside of the bearings there are, at one -
Side of the machine, an eccentrie, 17, for work- 100 -
dng the valveslide, and a pulley, 18, for the -
belt which transmits. the power from the ma-
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-tally across the back end of the power-cylin-

‘above them a light rubber disk, 42.

chine, while at the other side the shaft 14 has
on it a fly-wheel, 19, and a pulley, 20, a strap
from which last drives the speed-governor.
The fly-wheel 19 has on it a erank-pin, 21, on
whichis jointed the counecting-rod 22 for work-
ing the piston 23 of the displacement-cylinder
24. The displacement-cylinder 24 is placed
horizontally at one side of the power-cylinder
jacket 12; being formed in a casting, 25, which
is bolted to the jacket 12, and which is formed
with and carries various parts hereinafter de-
seribed. At the inner end of the power-cylin-
der 11 there is a conical clearance-space, 20,
formed in the casting 25, as is also a jacket-
space, 27, which communicates with the space
in the jacket 12, surrounding the power-cylin-

der 11. Water, entering by a pipe, 28, and
passing off Ly a pipe, 29, 1s supplied to the

jacket-spaces 12 27, to prevent the power-cyl-
inder11 and clearance-space 26 from becoming
overheated. Theairandgasentertothepower-

cylinder 11 by an inlet, 30, at the outer end ot

the conical clearance-space 26, and the exhaust

‘takes place through ports 31, communicating

with a passage, 32, formed round the cylinder
and leading to the exhaust-pipe 39, these ex-

haust-ports 31 being uncovered by the piston
15 as it approaches the outer end of its stroke.

A-pipe, 34, fitted with a stop-cock, 55, formrs a
communication between the exhaust-pipe 33
and a part of the eylinder 11,nearer the inner
end, and is provided to facilitate the starting

“of the motor, the opening of the stop-cock 35

having the effect of reduneing the compression
and the force developed at each stroke.
Below the inlet 30 to the power-cylinder

there is a valve-box, 36, having in it two check-

valves, 37 38, while the space between them

communicates by a pipe, 39, with the displace-

ment-cylinder 24, and the action of the dis-
placement-piston 23 is to draw in air and gas
through the lower valve, 38, and subsequently
force them through the upper valve, 37, into
the power-cylinder 11.

~With the view of diminishing or preventing.
“the production of noise by the drawing in of

the air a chamber or box, 40, is fixed below
the lower check-valve 38, and the air enters

this chamber 40 through a number of holes,

41, formed round the bottom of it and having
ing of the lower check-valve 38 admits gas as
well as air, (unless the gas happen to be shut
off,) there being in the conical seat of the valve
o number of small holes which communicate
with an annular passage, 43, to which the gas
has access by a vertical passage, 44, indicated
by dotted lines in Fig. 3. |

The valve-slide 45, which is of a rectangular
form in eross-seetion, is fitted to work horizon-

der, or, rather, of the back easting, 25, a recess

‘being formed for it in that casting, and hav-
ing a vertical port face-piece fixed at its 1nner-

most part. The valve-slide 45 is kept in posi-

‘tion by an adjustable covering-plate, 46, which
is pressed against the slide by a bar, 47, acted |

The open-

on by adjustable helical springs 48 on spindles
or studs passing through the covering-plate
46 and fixed in the casting 25. Thevalve-slide
45 is directly acted on by a bell-crank lever, 49,
itself moved by a bar, 50, working in guides

and having jointed to it the connecting-rod

51 of the eccentric 17. The covering-plate 46
is formed with a small open-topped chamber,
52, in which a jet from a small gas-pipe, H3,

75

(by preference arranged like a Bunsen burner,) -

is kept constantly burning. Air enters this
chamber 52 by bholes in its bottom, and it has
at its inner side a port, past which the valve-
slide 45 moves. The slide 45 has a main pas-
sage or space, 54, formed 1n it and extending
partly along it, and this main passage 54 has
a port on each side. A very small passage,

‘shown in section in Figs. 5 and 6, and 1ndi-

cated by dotted lines in Fig. 4, which passage
has an elongated port, 8, on the inner side ot
the slide 45, communicates through a grating,
55, with the main passage 54, near its port on
theouterside oftheslide,and through thissmall

‘passage there finds its way some ot the com-

bustible mixtuare through a small bore, (indi-

cated by horizontal dotted lines just above the

port 57 in Fig. 5.) As it is desirable to regu-
late the quantity passing to the grating 55, a
slightly-enlarged bore is formed from the far-
ther end of the slide 45, into which bore there
is screwed a spindle, 9, made with a point,
which closes the small gas-passage more or
less, accordingly as the spindle 9 1s adjusted,
a jam-nut serving to fix the spindle when ad-

| justed. When the slide 45 is'in one position,

80
35 ) |
QO
95 )

[ CO

which is that it is shown in in Fig. 4, the outer

port of its main passage 54 is in communica-
tion with the port of the chamber 52 in the cov-

‘ering-plate 46, and then the gas which hasen-
| tered the passage 54 through the grating HO

becomes ignited. At this time-the inuer port
of the main passage 54 of the slide communti-
cates with a passage, 56, leading to the out-
side, which insures the filling of the passage
54 with flame and affords visible indication of
thispart of theignition being proper] v effected.
The immediately subsequent movement of the
slide 45 cuts off the communication of the outer
port of its passage 54, and brings its inner port
into communication with a port, 57, leading

into the end of the clearance-space 26 of the

power-cylinder 11, and the flame in the main

passage 54 of the slide 45 1s thereupon com-

municated to the combustible mixture in the

10§

ITO

115

space 26, all communication with the exterior

being completely cut off. The valve-slide 45,

besides effecting the ignition of the combusti-
ble gaseous mixture in the power-cylinder, also
controls the admission of the combustible gas
into the displacement-cylinder. The vertical
passage 44, which, as hereinbefore mentioned,

leads the gas to the lower check-valve, 38,
through which the air is drawn in, has at its
apper end a port in the port-face, upon which-

the valve-slide 45 works, and a cavity, 53, iu
the slide puts that port at the proper times In
communication with the port of a passage, 59,

125

130-



A ol 0
A §-:;5' 18 acted on by a small block, 73, fitted to shdef N
. in aslot in the plate 46. A spnal spring,. 74,
B ‘makes the lever 70 tend to open the valve 72 |
oo - andat the same timé to press the block 73 in-
Lont 55
NES At 3 the positions for having the valve 72 shut,
" except when a curved recess formed for the
" purpose in the slide comes opposite the block:

. 73, At such.times the block 73 ean move in-
oo Bo.

W

.~ displacement-piston 23, but cuts it off at o suit-
.. ablepart of the stroke so that only air: enters
;. during the remainder of the stroke; and in or-:
' der to prevent as much as possible the air last
‘drawn in.from mixing with the combnstlble.;
mixture previously drawn in there is placed
©in the end of the displacement- cyhnder 24-a
~ . plate, 62, which causes the entering air to:
18 spread from the center to the circumference,

~  and thence enter the interior of the cylinder
" between the plate 62 'and a ring

DR ;'-whlch leads the ﬂ*as from t]le su pply plpe 60
. thelatter being prov1ded with a stop-valve, 61,
. for completelv shutting off the gas when the'; -
“motor is not working. The valve-slide 45 al-
. 5 lows the gas to enter, II]IXBd with air, during
... the early part of the mdrawmfr stroke of tbe_

| Eplston orram 15 and the valve-slide 45.

-.__the mlet plpe will, however, foun the: uubject

--of a separate apphcatlon

Lubricators 75 are fitted ior Illbl‘lc‘ltlllg' the 705_*
In
each case the lubricator 75 is fitted with acen-

lka communmatlon from the bottom of the res-

tral valve-spindle, 76,the valve on which closes -

-ervoir into an annular. passage from whieh 75

there is an open spout, 77, and the lubricant =~
‘drops from this spout d{)wn a passage, 78,
Jleading to the rubbing - surfaces. The Wlte
_,qpmdle 76 extends down into a chamber be- -

low the Iubricator, in which: chamber there is
‘applied to it aspring tending to close the valve.
“The chamber has an opemng through into the .
‘interior, in which the piston or ram 15 works,

, 63, and in di--

~ ter; or a number of inlet-ports may be formed

e ‘rections directed more or less t(m ‘u'd the cen- '

- . - -20

S _"round the cylmder 1tselF close to the end for;
- .. the same purpose. |

~ but if the speed is at any time excessive the
. governor moves the lever-69 over the lever 70,
Whlch for the time, prevents the lever- tOfrom;
j-c:)pus:lzllnﬂr the valve 72, and the supply of -gas.
Cihoe, o0 18 dn-consequence shut off for one or more
T IR _Stwkes

Any suitable kind of qpeed ﬂ‘overnor may ]

o -'be used, the one shown in the dmwmﬂ‘s hav-
oo Uing.a horlzontal spindle, 64, carried.in a long_"
A
S, -Sf end of the spindle 64 there isa pulley, 66, to |
w0 recelve the drwmg -belt from the pulley 20 on.
"~ the crank-shaft 14; and within this pulley 66
| ' there are Jomted the arms of a. pair. of cen-.

. 30 trifugal balls, 67. _
. -side of the spmdle 64, which is hollow, is ap-
~ . . . plied to resist the centmfugal tendency of the |
.. “balls 67, but this tendency,in proportion as it.

e e _mcreases from increased speed, moves a cen-
S35

bearing in a bracket, 65. On one overhanging

A helical spring placed n-

33 tral spindle, 63, outward at the other end of | b
. the bearing. The spindle 68 has on it a pair
. of collars, by which it acts on a lever, 69, cen-
- “tered on a small bracket, and when the proper.
. speed is exceeded this lever 69 is. moved so as
g0
. of acurved or bell-crank lever, 70. - A rod, 71,
.. passingthrough ahole in the lever 70 and rest
o - ing thereon by a nut secrewed on its end, p‘ISSES |
-~ down through a stuffing-box to a x*alx*e, T2
AL 45 (
the gas - passage 44, and this valve 72 has. a

RN R j.__.};;.qprlng apphed to it which tends to keep it
oo o -shut.
- - the actlcm of the lever 70, one arm of which ex-
“tends: down beside the coverlug -plate 46, and |

to bring its bottom end over a horizontal part

indicated by dotted lmes in Figs. 3 and 5,) in

It is, however, penodlcally opened by.-

ward, but the valve-slide 45 keeps the parts

ward,and then the spring 74 makes the. lever.
0 open the valve 72.and allowthe gas to pass;

| small to be. showu in ‘the dmwmws

| lubricant thereby regulated; and it can be

| a quarter of a clrole in advance of the crank of

‘and in this opening there is fitted a small mov

able block, which, when the valve is shut, pro- 8g | -

jects down into a recess formed in the surface of
the piston or'ram 135, but which recess is too -
As the

piston.orram moves the unreceqsed part comes -
under and raises the movalle block; and go

through it the valve- ‘apmdle 76, and a,llows a

little lubricant to pass out by the spout 77.

The upper end of the spindle- 76 is sqnared,
and enters a square hole in the cover 79, by
turning which the spindle can be screwed
more or less into the nut which is at its bot-
‘tom end, and which compresses the spring.
By theqe means the extent of opening of the -
valve canbeadjusted and therateof low of the

,'seen at any time how thelubucator isworking
Ly watchmg the lubricant dropping from the
spout 77 into the passage 73, A c]la,mplng o
ring, 30, screwed on the rim of the lubricator-
cup,-serves for fixing the cover 79 when ad-
JllStEd ~ These lubricators, however, will form'._ |
the subject of a separate application. |
- The dlsphcement cylinder 24 1s represented |

: ;;..ﬂS having a capacity about equal to double the - o
I10.
, | piston, and the crank 21, for working the dis-.

;._pmduct of the area and stroke of the. power-
‘placement-piston 23,is pla,ced alittle more than L

._the power-piston 15. These relative propor-"

tions and arrangement, may, hcm ever, be m-—

-;.rled in different cases. | -
‘What 1 claim as my 1111?6111:1011 i§— . S
1. In a gas-motor, a power-cylinder mth in--

| let at one end and with outlets round a part

‘of the eylinder uncovered by the piston when

power-cylinder being combined witha dlsplace-z.}- .'

,;:-ment-cylmdel which forces into the pnowel-cyl .
1"inder. preparatory to cach exploswe stroke,
| of the preceding - stroke and itself also pass-

Afirst, unmixed. air to drive out the used gases

ing out after the used gases; and, secondly,a
mixture of air'and combustlble gas for thesue- -
ceeding stroke, the parts being arran ﬂ'ed ‘md'_ N
‘operating substantially as set forth -

- 2, In a gas-motor, a (11splacement cylmdel
for supplying unmixed air and a mixture of
‘combustible gas and air to a power- cy]mder,

The comblmtlon of thls v alve Wlth

__ 'combmed with mlet aud dlschamge ch eck- Valves

8o

o5 L
_I_DOI'.

10§

120
| approaching the end of its outstroke, the said =

1 3202“
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for the air and gas, and w1th 2] beparate valve | ing-plate, all the parts being arranged and op-

to cut off the supply of gas, so that the latter

- portion of air drawn in may be unmixed, the

10

20

25

parts being arranged and operating substsm-

| tl&l]? as set forth.

5. An igniting device for a gas-motor, such
device having combined in it, first, a covering-
plate, 46, formed with 2 chamber, 52, in which

a gas-jet constantly burns, and ‘Which has a

port at 1ts inner side; secondly, a valve-slide,
45, reciprocating between the covering-plate
and a port - face, which last has an ignition-

port, 57, leading into the power-cylinder, and a

port and passage, 56, commuuicating with the
exterior; and, thlrdlv,a maln passage or space,
54, formed in and partly along the valve-slide,
Wlt]l a port at one end c¢n the inner face, and
with a port at the other end on the outer face,
there being close to the latter port a grating,

55, through which inflammable gasissues into

the main passage, such gas passing through
small additional passages from the power-cyl-
inder to the grating, and becoming ignited by
the constant flame when the valve-slide brings
the port on its outer side into communication
with the port in the ehamber 52 in the cover-

erating substantially as set forth

4. Tn an igniting device for a gas-motor, the
combination of a main passage, 54, in the valve-
slide with a grating, 55, for the entrance of
combustible mixture mto the end of the main

passage at 1ts outer port, and with a small

passage leading the gas to such grating, and

provided with an adjustable regulating-valve,
9, substantially as and for the purposes set

forth |

5. In a gas-motor, a device for drawing in
together and mixing combustible gas O vapor
and air, consisting of a valve, 38, with a coni-

cal seatmg, which seating is formed with per-

forations communicating with an annular gas-
supply passage, in addition to the usual cen-

30

35

40

tral opening, through which last the air entem, |

substantlally as bet forth.

In testimony whereof I have blﬂ'lled mv name

to this specification in the presenee of two sub-

scribing witnesses.
DUGALD CLERK.
Witnesses: ~
- EpMuUND HUNT,
DAVID FERGUSON.
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