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To all whom it may concern:

Beitknownthatl, WILLIAM NORRIS, a4 sub-
ject of the King of Great Britain and Ilelcmd
residing at boopel road, Preston, Eng*hmd
have invented certain new and useful Im-
provements Relating to-Motor-Vehicles, (for
which IThave madeapplication for Letters Pat-
ent In Great Britain, No. 9,584, bearing date
May 8, 1901,) of which the fo]lowmfr is a speci-
ﬁcatlon

My invention relates to a compouna engine
which 18 particularly well adapted for motor-
Its object is to provide
an improved construction and arrangement
of eylinders, piston, and 1nteieeptmw-valveq

My invention cousists in an improved ar-
rangement of cylindersand piston-valves, the
("5lmder -cover beingadapted toactasasteams-

receiver, and in improved Intercepting and:
[ive btemn -admission valves operating in con-.

junction with the piston-valves for exhaust-

ing the steam from the high-pressure cylin- |

der to the atmosphere and admitting live
steam to the low-pressure cylinder. |
Referring now to the accompanying draw-

ings, mee 11s a part vertical section of the

eylmderb of my improved compound engine,
showing the piston-valves, steam -receiver,

and 111’061 cepting valve devme Fig. 2isa ver-
tical section of the latter and part of the high-

pressure cylinder of the engine, showing the
live-steam -admission Valve open to a,dmlt
steam to the low-pressure cylinder and the
intercepting - valve open to allow exhaust-

steam from the high-pressure cylmdel to es- |

cape to the by-pass.-

In carrying out my invention as 1llustrated
in Fig. 1 I arrange the high and low pressure
eylmders k and m side by side and provide
each cylinder with a high and low pressure
piston-valve n and o, r espectwely
the ends of the eylmders and valve-casings
remote from the crank-shaft with a hollow
cover P, which acts also as a steam-receiver
q. A partition-wall 7 in the hollow cover sep-
arates the high-pressure valve- chest from the
main part of the steam- -receiver ¢,; but com-

munication between them may be effected |

through holes s and {, formed in the cover,
one on each side of the partition-wall f, and
through the steam-chestu of my intercepting-

I provide |

(No model.)

valve,.(to be hereinafter described,) which is
seemul to the cylmdel -cover opposite these

-holes.

The high-pressure pl&:t()ﬂ valve n is hollow 55
and open at both ends. It slides within a
cylindrical casing v, provided with ports 2w
and x, opening into the back and front of the
high-pressure cylinder, and holes 2 2 in its ey-
lindrical surface between the ports w and .z, 60
which holes 2 2 form communication between |
the valve-chestand an annularspace 3around
the body of the piston-valve. The low-pres-
sure valve ¢ is constructed in a similar man-
ner to the high-pressure valve, butis of some- 65
what larger size. The manner in which the
valves control the steam admission and ex-
haust will be readily seen by reference to
Fig. 1, which shows the high-pressure piston
just commenemtr its for watd stroke and the 70
low-pressure piston about the middle of its
backward stroke. :

High-pressure steam-enters the high-pres-
sure Valve—chest at the inlet 4 and passes by
holes 2 and the annular space 3 into the %5
steam-port 10 to the back of the piston 5. The
forward end of the cylinder is now exhaust-

ing through the port-z, through the hollow

) plston-valve n, steam-chest « in the path in-

dicated by the arrow 6, whence it passes along 8c
the receiver g, rhlouﬂ'h the port 7 into the
back end of the law-pressme cylinder. KEx-
haust from the other end of the low-pressure
cylinder takes place through the port 8,
around the annular space 9 of the low-pres- 85
sure piston-valve o to the exhaust-pipe 11.
When admitting high-pressure steam to the
forward end of the hw*h -pressure cylinder,
steam flows around the annular space 3 into
the cylinder by way of the port x, while at go
the same time the other end of the cylinder
18 exhausting into the receiver, whence it

| passes throun‘h tne hollow plston-valve o and

port 8 into the forward end of the low-pres-
sure cylinder.
of this c¢ylinder then takes place through the
port 7, annular space 9 mto the exhaust-
pipe 11.

It will be observed that by arranging the
high-pressure steam-valve in the manner just 100
deserlbed high-pressure steam is prevented

| from acting on the stuffin o-box 12.

Exhaust from the back end 95
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‘the valve 23 tightly against its seat
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It is sometimes convenient to exhaust the | eylinders, a hollow piston-valve open at both

steam from the high-pressure cylinder direct

to the atmosnhere and to admit live steam to
the low-pressure cylinder, and for this pur-

posé I employ a double-faced valve to control
a by-pass opening to the atmosphere. This
valve serves the double purpose of an inter-
cepting-valve and an emergency-valve. It
also controls the admission of live steam to
the receiver. In Fig. 1 the valvesare shown
closed in the manner employed when work-
ing the engines as compound; but in Fig. 2
they are qhown arranged to exhaust the steem
from the high-pressure eylinder to the-atmos-
phere and supply live steam to the low-pres-
sure cylinder. The device consists of a chest
%, communicating with the receiver and pis-

ton valve-chest by the holes s and £ and pro-

vided with a partition-wall13, coinciding with
the partition r of the cylinder-cover. A pas-
sage 14 is formed in the partition-wall 13 of
sufficient area to permit the free passage of
steam from the high-pressure to the low-pres-
sure cylinder when compounding, and I secure
to the valve-chest w, opposite the passage 14,
a casting 15, opening to the atmosphere by the
pipe 16. Wlthm this casting I guide a com-
bined intercepting and emergency valve 17
having double faces, one of which is adapted
to seat against the face 18 of the casting 15
when the engineiscompouunding and the other
against the edge of the passage 14 when ex-
hausting the high-pressure cylinder through
The valve
17 may be operated by a rod 19 in any suit-
able manner. To admit live steam to the re-
ceiver, I provide the valve-chest uw with a
steam-inlet 21, communicating with a valve-

box 22, which contains a spring-controlled

valve 23, ouided within a passage 25, leading
to the valve-chest %, by means of va;nes
formed on an extended rod 24. When the
valve 17 is closed to tlie atmosphere, the
spring 26 and the pressure of steam in the
valve-box 22 holds the valve 23 closed, as
seen in Kig. 1; but when the valve 17 is open
to the exhaust by-pass and closes the pas-
sage 14 a projection 27, formed on the valve
17, coming into contact with the rod 24, opens

the valve 23, thus admitting live steam to the

receiver g, as seen in Fig. 2. 1 may provide
the valve-box 23 with ascrewed plug 28 to hold
when
required. It will be observed that this de-
vice renders stufﬁn og-olands entirely unneces-
sary.

Instead of exhausting into the atmosphere
the steam from the by-pess may be led into
a feed-water heater.

Having thus described my invention, what
I claim as new, and desire to secure by Letters

Patent, is—

1. In a compound enﬂ'me in combination,
a high and a low pressure eylmder with cor-
responding valve-chests, a cylindrical valve-
casing in each chest, steam-ports between

the casings and both ends of their respective !

ik — — Ayt —

: l

adjacent to said cylinder,

ends within each casing, an annular space

between each valve and each casing, pas-
sages in the casings forming communication

between the chests and annular spaces, a
hollow cover closing the back end of both
cylinders, a parmtmn dividing the hollow
space of the cover into two portlons one of

which communicates with the interior of the

high-pressure valve and the other communi-
cates with the interior of the low-pressure
valve, an intercepting-valve chest fixed to
the hollow cover, a steam-passage on each
side of the partition communicating with the
intercepting-valve chest, an exhauet—steam
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outlet in the low-pressure valve-casing in di-

rect communication with the &unular space,
and means for operating the valves, sub-
stantially as described.

2. In a compound engine, a high-pressure
and a low-pressure eylmdel , & steam receiver
an intercepting-
valve chest communicating with said steam-

receiver, a high-pressure Valve ,aby-passlead-

ing from the hwh -pressure valve through the

Q0

valve chest, a deuble-feeed valve, n*lthm the

valve-chest, one face of said Vﬂlve acting as

an emergency-valve, to close the by-pass.

when the engine is eempoundmﬂr and the
other face acting as an mtemepbmn -valve to
close the passage to the steam-receiver, when
the high - pressure cylinder is exhaustmn"
through the by-pass, means for operating the
double-faced valve, a steam-admission Va.lve,
a spring in contact with said valve, said valve

being normally held closed by the spring and

the pressure of live steam, and a projecting
ouide-rod carried by the valves whereby it

may be opened by the double-faced valve

when the by-pass is opened.

3. In a compound engine, in combination

with a steam-receiver, an intercepting-valve
chest,a by-pass from the engine high-pressure
valve through the valve-chest to the atmos-
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phere, a passage from the valve-chest to the

receiver, a double -faced valve within the
valve-chest, one face of said valve acting as
an emergency-valve to close the by-pass to  the
atmosphere when the engine is compounding,
and the other face aetmﬂ' as an 1nte1cept1nﬂ*-
valve to close the passage to the steam-re-
ceiver when the high-pressure cylinder is
exhausting to the atmosphere through the
by -pass, means for operating the double—
faced valve, a steam-admission valve nor-
mally held elosed by a spring and the pres-

‘sure of the live steam, a projecting guide-rod
carried by the latter valve, whereby it may.

be opened by the double-faced valve when

the by-pass 18 epened substantially as de-

scribed.
In W1t1:1ees whereof 1 have hereunto set my
hand in presence of two witnesses.
WILLIAM NORRIS
Witnesses:
- GEO. HODGSON,
THOMAS KECCLES GILL.
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