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(Application filed Dec. 28, 1897.)

J. H. HAMILTON.
GAS VAPOR MOTOR ENGINE.

/
/
/
/
d
. X4
/
/
L
#
’
/
#
“ .
llllllllllllll fﬂﬂiﬂ.\.ﬁﬂh
N\
)
\
. ; .
| v e | e
. \ : o
| § RAVNY
/ _ \ o | o« NIV I
. _ X .
.,._r.......-__...___..._”T.r..ﬁ.._-.....rﬂ#ﬂ?ﬂffﬂ!ﬂffffﬁfiﬂ‘ﬂrﬂf; fu.r.“.fw S TTTNIYIRT T T T .l...l..\\.l.h...hy : .......,.w\\.
...' M. rss \ﬂ W\\\h\\\.\\\\\\\\\\\\\ e 2 \\\w
3 e \ / “
\ A AV
r - I. I: ‘ .‘
N I Y 7/
: N N /
N N 4
3 N AU
W F ” # “ “
LT LN
. .,.“....../r ._.,.H..__.Wuwf\.\_\f\\\\\\\\\\\\.\wi.\\ﬁ\\\#_\ g ..“ b \“
K, . ey S—
/nrﬂﬁ#ffﬂ#Fﬂ!ﬂﬂﬂihffﬂ.rﬂfﬂﬂ.rft./ﬂf N NI A IS [/

ﬁ( H NN NNN TS GTL T I TS TTPFILF T TS .

Ry

WITNESSES:

b

No. 621,525.

(No Model.)

INYVENTOR:

S

T arrtfors

| e

THE NORRIS PETERS CO. PHOTO-LITHO,, WASHINGTON, D. €.

]
__
¥
i
¥
1



No. 621,525. * Patented Mar. 21, 1899.

. H. HAMILTON.
GAS VAPOR MOTOR ENGINE.

(Application filed Dec. 28, 1897.)

-2 Sheets—Sheet 2.

{(No Modsl.)

£

» RN | - . &

o ~ '-'*5& ‘A
JEELEY o NN

)

Pt ¥ i =

™I

A 1:“' H. - f-'*'ff:ff?'
iy e W 7

A / Lt } \h\“\\u\‘]%'

h\\\\'ﬂ T H W[ III'I NSRRI
. ,-.z.m&‘:}}mg};\;}é_
]

e T

N Yy NRN (W
T NN o
| RN N 'HQO -

. f/ff’ffffffffffffffﬁ

7
/

Fg. 8
i

s

/
A

TS TELTEEL S

W It TN ESSES:

=5

THE NORRIS PETERS £Q., PHOTO-LITHO., WASHINGTON, D. C.




- To all whom it may concern:

5

UNITED STATES

PATENT OFFICE.

~ JOHN HENRY HAMILTON, OF SANDIACRE, ENGLAND.

GAS-VAPOR MOTOR-ENGINE.

SPECIFICATION forming part of Letters Patent No. 621,525, dated March 21,1899,

Application fled Decembor- 28,1807, Serial No, 663,841,

(No model)

Beitknown thatl, JOHN HENRY HAMILTON,

a subject of the Queen of Great Britain end -
Ir ela,nd and a resident of Sandiacre, in the.

county of Derby, England, have invented cer-

“tain new and useful Improvements in Gas

10

15

or Combustible Vapor Motor-Engines, (for
which I have obtained patents in Great Brit-
ain, No. 6,015, dated April 21, 1890, and No.
4, 189 dated March 3, 1892,) of whleh the fol-
lowmw 18 a speelﬁcatlon

In the ordinary type of gasor vapor enn*mes
in-whichthe motor- piston makesonee eetwe
stroke in two revolutions when working at
full power it is usual to allow. some of the

produets of combustion to remain in the cyl-

inder and mix with the incoming charge.
The object of thisinvention is the construc-

~tion of an engine in which these products of

20

30

combustion shall be replaced by air, and I
now proceed to describe, with the aid of the
aceompanymﬂ' drewmwe, how I effect this ob-
ject.

In the drawings, Figurelis a sectional ele-

vation, and Fig. 22 seebmnel plan, of my im- |

proved engine. Fig. 318 a transverse section
on the center line 2 xz, Figs. 1 and 2, of the
admission and exhaust Valves, and I‘:w 4, a
transverse section on line % v, Figs. 1 and 2.
Fig. 5 1s a section of the air-inlet valve F,
Fig. 1. Figs. 6 and 7 are transverse sections
showing an alternative form of inlet-valve,
and Figs. 8 and 9 represent enlarged sections

.of my 1mploved arrangement of admlesmn

33
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~able ignition apparatus, which is not shown;
but it may consist of any of the usual types, |
seribed above.

45
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and gas valves..

In the figures, A isthe motor- cyhnder hav-
ing a eombusmon chamber O, as usual, and
prowded with an admission-valve at H and
an exhaust-valve G. It is surrounded by a
water-jacket R and prowded with any suit-

such as a hot tube, sparking points, or the
like. The cylinder A is secured to another
larger one B, which need not have a water-
Jacket and whleh is concentric with A.

A differential piston C reciprocates in the
cylinders A and B, being connected to the
crank by a connecting-rod in the usual man-
ner. The large end of this plston is prefer-

| the bearing-surface which takes the lateral
The small end .

of the piston is provided with rings P in the -

thrust of the connecting-rod.

usual manner and the large end may have a
light ring p to prevent the eseape of low -pres-
sure air in the eylinder B.

The cylinder B communicates on the one

hand with a large clearance-space or cham-

ber D, as shown in Fi ig. 4, by a large permas-

"nently-open passage E and on the other hand
with the back of the edmmsmn—mlve I of the

motor-cylinder by means of an extension of

the same passage K. An air-inlet valve ¥

with a large area of opening allows a free
passage ot etmeqpheme air to the space D,

thence to eylinders B and A by the passages

E, mentioned above. A gas-valve K admits

gas behind the admission-valve L.

55
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This

valve is shown enlarged in Figs. 8 and 9 and 70

consists of an ennuler V&lve K, with a cen-

tral guide %' and operated by tWo spindles
k2, -prowded with blades %, which engage with

other blades V V, pwoted to theleverT, Fig.
9, when a charge of gas 1s. to be Laken 1nt0

the motor—eylinder A. The valve K is fur-
ther provided with rings 6, which partially

block the air-passages 5 when the gas-valve

opens, but leave these passages free when the

gas-valve 18 closed.
I shall now describe the action of the en-

gine and shall suppose the piston to be com-
At

the commencement of this stroke the air

mencing the suction or eharﬂ'mn' stroke.

which has been compressed in cylinder B and
clearance-spaces, as described below, is still

75
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flowing through the combustion- chamber O |

of the motor-cylinder; but at an early point
of this stroke the exhaust-valve G is closed,

| and the gas-valve K is opened, and during

the remainder of the stroke air is drawn
through the valve F and passes thence to the
cylinders B and A by the passages E, de-

der A, the rings 6 on the gae-vahe K par-
tially bloekmw theair-passages 5 in the valve-
casing 1 and thus preventing too free an ac-
cess of air. On the next return stroke- the
explosive mixture is compressed in the space
O, and the air in the cylinder 5 and clear-
a,nee-spaces in free connection therewith are

Gas also passes to the evhn- _
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ebly plOVlded with a shee c for increasing | compressed also, but to a much- smallel ex-
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pacity.

tent, the clearance-spaces being of large ca-
At the beginning of the next for-
ward stroke the charge in chamber O 18 1g-

nited and expands, and the air in the larger

cylinder B and clearance-spaces reéxpands,
oiving back the work expended in compress-
ing it. Toward the end of this stroke the ex-
haust-valve G is opened and remains open
during the whole of the following return

stroke. During the first portion of this stroke

 the air in eylinder B and clearance-spaces IS
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recompressed, and when the pressure therein
has risen to about two pounds per square
inch above atmospheric pressure the valve H
is opened and air flowsthroughitand through
the combustion-chamber D, clearing out the
products of combustion therefrom, which pass
out by the exhaust-valve G, mixed with and
followed by a portion of the air, which enters
by the valve at H. The exhaust-valve G is
kept open till after the ecrank has passed the
dead-center to allow time for all the air to be
discharged and for the pressure to fall to at-
mospheric pressure. The exhaust-valve G is
then closed and the gas-valve K opened by a
further movement of the lever 1, which op-
erates it-and the valve H, and the cycle be-
gins again., -

The volume of air which passes into the

space D may be three or four times (or even |

more) the capacity of this space, so that
when the gas-valve opens this space 1s prac-
tically filled with pure and comparatively
cool air instead of products of combustion.
When the engine is working below full
load, gas charges are omitted by the governor
moving the blades V aside and so preventing
the gas-valve being opened. In thiscasethe
air-passages 5 are left free and there is no un-
due resistance. | |
- For the purpose of reducing the resistance
to the entrance of air at the valve I, I make
the latter of large area, and as the maximum
pressure in the chamber D is low (generally
not exceeding five pounds per square inch
atmospheric pressure) the valves ' / may be
made of leather or similar material. A suit-
able valve for this purpose is shown at Iig. 5,
which represents a cross-section. 'This valve

consists of a casting with slits, which are cov-

ered by leather strips f, prevented from lift-
ing too high by metal bars .

In some cases it may not be convenient to
have clearance-spaces of sufficient capacity
to keep the air-pressure inthe cylinder B and

- chamber D low enough, and in such case 1

6o

‘mayv use a mechanically -operated valve to

take the place of the valve I and operated so
as toallow the air drawn into the cylinder I3 on
the motor-piston suction-stroke to be expelled
on the compression-stroke. A convenient
form of valve for this purpose is shown ih
Figs. 6 and 7, which represent at L a Corliss
valve operated by an eccentric/from the side
shaft of the engine, which runs at half the
speed of the erank-shaft, as is usual in four-
stroke engines.. This valve-L is opened on

the suction-stroke and remains open during
the two following strokes—that is, the com-
pression and explosion strokes—and may be
closed early on the exhaust-stroke. The air-
ports &', leading to this valve, are made of

large area, so that the air-resistance shall be

minimized. 7The action of thie engine when
working with this valve is as follows: On the
motor-piston suction-stroke the whole of the

‘air.enters through the ports 5 and the Cor-

liss valve L, part going on to the cylinder A
by passage E and the valve at H, Fig. 1, and

part to the cylinder B. On the next stroke
the charge is compressed in the cylinder A,

and the air drawn into the c¢ylinder I3 is ex-
pelled again into the atmosphere through the
valve L. On the next stroke the charge is
ignited in the cylinder A and air drawn again
into the eylinder B through the valve Li,which
isstill open. On the nextstroke the exhaust-
gases are expelled from the cylinder A and
the valve L is closed, and air is first com-
pressed in the cylinder B and then discharged
through the valve H into the combustion-
chamber O, sweeping out and replacing the
products of combustion.

Having now described
I claim as new, and desire to secure by Letters
Patent, is— | . |

1. In a four-stroke or combustible-vapor
engine, the combination with a working or

‘motor cylinder having in front thereof an en-

larged concentric c¢ylinder, and a differential
piston arranged to work in both cylinders,
and admission and exhaust valves and means
foroperating same, of a large clearance-space,
as above described, in free and permanent
communication with the larger cylinder and
with the back of the admission-valve to the

| motor-cylinder by the passage specified, and

a non-return air-inlet valve opening into said
large clearance-space for admitting air there-

‘to, substantially asand for the purposesabove

described. - _

2. In a four-stroke-cycle gas or combustible
vapor engine, a working cylinder having ad-
mission and exhaust valves and means for op-
erating same, in combination with a larger
cylinder, in line and concentric with said

my ilivention, what
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working eylinder at the front end thereof, a

differential piston working in both cylinders,

and means for reciprocating said piston, a
valve and means for operating the latter to
permit free access of air to or from the large

cylinder and clearance-spaces during the sue-
tion compression and explosion strokes of the

engine, but remaining closed during a part
of the exhaust-stroke, and a passage leading
from said large cylinder to back of said ad-
mission-valve, substantially as and for the
purposes described. |

3. Ina four-stroke or combustible-vapor en-
cine, the combination with a working cylin-
der, an enlarged concentric cylinder, and &
differential piston arranged to work in both
cylinders, an exhaust-valve, means for oper-
ating the latter, and a large clearance-space

120
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communicating between said cylinders, of a

gas and air adlmssmn valve controllmn* COmMm-

munication between said space and. said work-
ing cylinder, and consisting of a casing 1, a
gas and air inlet valve H, air-ports &5 i 111 s:;ud
casing 1 leading to back of said valve I, an
annular- oas- 11ve K, aring 6 fitted to said
valve KK and a,dapted to partmlly close said
air-ports, rods k* for operating said valve K,

springs 8 and 9 adapted to normally keep

sald V&IVG& H and K to their seats, and said
ring 6 clear of said ports 5, and means for op-

er abmﬂ* sald ad mIstn-valve all substantially

as .-;md for the purposes described.

4. In a four-stroke-cycle gas or combustible
vapor engine a working cylmdel A, exhaust-
valve ELIld means for 0pemt1nﬂ‘ same in
combination with a large cylinder B, differ-
ential piston C and means for remproeatmn‘

1t, clearance-space D, valve F and passage L |

an admission-valve eomprmmﬂ‘ acasingl, g

and air valve H, spindle 2 air-ports 5, gas—
valve I< covering gas-ports 3, rings 6, rods %2,
springs 3 and 9, and means f01 Opemtmﬂ" sald

purposes descmbed

5. In a four-stroke-cycle gas or combustible

V&por engine, a working cylmder A, exhaust-
valve G and means for operating 113 in com-
bination with a large cylinder B, dlﬁerentlal
piston C and means for recmrocatmﬂ' same,
an alr-valve L for operating same openmﬂ'to
admit air to or from eylmder B during the
suction, compression and explosion strokes
but elosed during exhaust-stroke or a part
thereof, and passage H, an admission-valve
comprising a casing 1, gas and air valve H,
spindle 2, air-ports 5, gas-.valve K covering

‘gas-ports 3, rings 6, rods £* springs 8 and 9

and means for operatmn‘ sald valves and rings
all substantlally as and for the purposes de-

seribed.

In witness Whel’*eof I have hereunto set my
hand in presence of two witnesses.
J OIIN IIENRY IIAMILTON
Witnesses:
HAROLD G. NIGHTINGALD
THOS. IIEATH |

| valves and rings substantially as and for the 25
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