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UNITED STATES
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PATENT OFFICE.

CHARLES LEE COOK, OF LOUISVILLE KENTUCKY

GAS OR VAPOR ENGINE, PARTICULARLY STEAM ENGINE.

Application ﬁled October 20 1920. Serial No. 418,293.

My invention relates to compound ‘steam

or gas efigines, paltlcdlarly to those used on

locomotives. An object of my inventioh ‘is
to pr ov1de valve controlling means such that
5 the erigifie may bé operated as 4 ‘compound
high and low pressure engine, as-a high pres-
sure enging of maximum power, or as-a high
pressure engine of lesser power.

Another object of miy itivention is to pro-
vide stchi means thait will be simple in con-
struction biit efficiént in operation, and can
be readily and quickly changed from one
type to another.

Other objects will be apparent from ‘the
following detailed deseuptlon and ‘the ap-
pended claims.

In the drawings:

TFigure 1 is.a vertical longitudinal section
thrmwh the device, with the parts set to act
as.a compound high and Tow presdure engine
and with the rec1proeat1ng valve mechamsm
in its extreme right hand posfmon '

Fxgme 9'is a similar view with the miech-
anism in .its extreme left hand position.

Figure 3 is a similar view ‘with ‘the parts
set to operate as a high pressure engme of
reduced power. and the reciprocating valve
mechanism in its extreie I‘IUht hand posi-
tion.

Tlmlle 4isa s1m11a1 view Wlth ‘the meeh-
anism in-its extreme left’ hand positioli.’

Figure 5 is a similar view with the parts

set to operate as a high pressure engine of
maxiumun eﬁielency and the 1eelprocatlng

5 valve mechanism in its ext1eme righit hand

position.

Figure 6 is a similar view with the mech-
anism in its extreme left hand position.

Figure 7 is a section of the cylinder, steam
chest . and auxiliary valve chest taken at
right angles to ‘the previous figures, the
110ht ha.fnd half showing a .section throucrh
the lar ge diameter cyhndel and the left hand
half showing a section throtigh the small

5 :diameter cyhnder

Figure 8 isan.end view of the. dev1ce

Figure 9 shows a perspective view of part
of the reciprocating valve mechanism with
partsibroken. away to show-the internal con-

0 struetion.

Figure 10 shows 2 perspeetlve view of one
end of the steam chest, with parts broken
away to show the 1ec1plocable valve mecha-
nism. ‘

The -steam - chest 1 is prowded with 'a re-

ciprocable sleeve 2, which ‘adts as a Valve

anid may be set to a plurality ‘of positions
through afry desiréd mechanism. As shown
in Figure 10, 'this may ‘comprise a ‘handle
41 pivoted at 42 to any desired-suppért -and
having a pivotal connection at 48 with-a rod
36 dttached by a spider 87 to the sleeve 2.
A steanl pipe ay connect with this steam
chest as indicated 't ‘6. In the lower wall
of the sleeve 2 are formed a series of open-
ings 18, 14, 15, 16 ‘and 17 for purpeses: here-
inafter descrlbed

The lower wall of the ste#in chest 1 is
preferably also the upper ‘wall of the main
valve chamber 8. In this wall are- openings
22, 28, 24, and 25 with ‘which -communicate
under varylnor donditionis the openings 18 to
17 inclusive above mentionéd. = The tio ‘se-
ries ‘of .openings provide ‘direct communici-
tion from 'the steam ‘chest 1 'to the valve
chamber 8.

“In the valve chamber 3 1s aitube 4 mount-

&d in ‘three pairs-of disks 19, 20 and 21, thé

chamber, tube and -disks havmv a cdmmon
axis. At each end of the- chambel a disk 18
18, spaced from the disk 19,'but carried there-
by. The valve stem 34 passes througl the

disks 18, 19, 20 and 21 dt oné end of eham—,

ber #nid bears in the other disk:21. A ‘cen:
trdl sleeve 83 and attached sleeves 5 ‘at each
end ‘thereof are rotatable on'the wittside of
the tube 4. Arms 38 attached to the valve
stem 34 have screw bolts- 39 #ttached thereto
which mové in slots in the tibe 4 and ave-at-
tachied to the sleeves 5 and. 33, A handle
40 at ‘the end of ithe valve stein 34 perinits
rotary adjustinent of the sléeves as desired.

In ‘the ‘opposite ‘enid ‘of .the valve chiamber

‘3 is'a rod- 85 gttached to the ‘end disk 18 and

Htaving a sliding bearing in ‘the end tof ‘the
chamber 8. The-entite internal walve mech-
anism is thus reciprocated lengthwice of the
chamber 3 by the rod 35 which s given its
reciprocdting motion by the usual eceentric
mechanism opera‘ced from the piston rod 12
of the engine, but which forms no part of
my i mventlon .

" The"exhaust pipe 7 is positioned ‘ut the

‘lonvituduml cefiter ‘of ‘the valve thaniber 3

and in the outer ‘wall ‘théreof. -
From-the faregoing, it is evidéfit that the

1eelprocat1ng vilve 2 ‘may ‘be- 1nantally set

‘to a plurality of positions; -aitd ‘that the

Totary valve mechanism ‘compriding sthe
sléeves 5 and 33 mdly . dlso e set ‘to & plu- -
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rality of positions entirely independent of
the other adjustment.

The compound cylinder consists of the
central cylinder 9 of larger diameter and
two cylinders 8 of smaller diameter extend-
ing in line therewith from each end. In
the central cylinder is the double faced pis-
ton 11 and extending from each side thereof
and fixed thereto are pistons 10 of smaller
diameter and of sufficient length to maintain
a constant bearing in each. smaller cylinder
and perform the functions of a piston rod.
Fixed to one of the pistons 10 is the main
piston rod 12. ,

The tube 4 has openings 26, 26" and 31,
and the sleeves 5 are provided with open-
ings 27 and 277 that may be brought into
register with the openings 26 and 26’, while
the sleeve 83 has an opening 32 that may be
brought into register with the opening 31,
all as desired and by rotation of the valve
stem 84. When 26 and 26’ register with 27
and 27/, then 31 and 32 do not register, and
vice versa. The lower wall of the valve
chamber is provided with pairs of openings
28, 29 and 30 leading into the cylinders.

When the sleeve 2 in the steam chest 1 is
in set position to the left and the openings
26 and 26’ register with 27 and 27/, as shown
in Figures 1 and 2 of the drawings, the
parts are in position to operate as a com-
pound high and low pressure engine. In
Figure 1 the reciprocating valve mechanism
is shown at the extreme right of its stroke.
The passage 13 is closed and the steam is
admitted through port 14, passage 22 to the
chamber between disks 19 and 20 and thence
through passage 30 to the small cylinder at
one end. This admission of high pressure
steam continues through a fixed portion of
the stroke of the piston in one direction as
is usual in steam engines. At the same time
the high pressure steam in the small cylin-
der 8 at the opposite end, which has com-
pleted its work, passes through the port 29
into the valve chamber between the disks 18
and 19 at that end, thence through tube 4,
openings 26 and 27 into the chamber between
the disks 20 and 21 and through the port
98 to the left hand side of the large piston
11, which now functions as a low pressure
piston. On the other side of the piston 11
the low pressure steam exhausts through the
passage 28 into the chamber between the
disks 21 and 21, and thence through the
exhaust pipe 7 into the outer air. On the
return stroke a corresponding action takes
place, the steam being admitted through
passages 17, 25 and communicating passages
as described above.

When the sleeve 2 is set in its middle posi-
tion lengthwise of the steam chest, the parts
are in position to operate as a high pressure
engine of reduced power. This is shown in
Figures 3 and 4. In Figure 3 when the
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reciprocating valve mechanism is at its right
hand position, the passage 13 is closed and
the openings 26, 26”; 27, 27’, and 31, 32
are all out of register. High pressure steam
is admitted directly through ports 14, 23
and 28 to the large diameter cylinder. On
the other side of the piston the high pressure
exhausts through the port 28 into the cham-
ber between disks 21 and 21, exactly as in
the preceding position. A corresponding ac-
tion takes place on the return stroke of the
piston, the steam being admitted through
passages 15, 24 and corresponding passages.

When the sleeve 2 In the steam chest 1 s
in its extreme right hand position, the parts
are in position to operate as a high pressure
engine of maximum power. This is shown
in Figures 5 and 6. At this time the ports
96 and 26’ are out of register with 27 and
27" but 81 and 82 are in registering posi-
tion. Steam now passes through 13, 22 and
30 into the left hand cylinder & and at the
same time through 14, 23 and 28 into the
Teft hand side of the cylinder.9. The ex-
haust from the small cylinder takes place
through port 29, chamber between disks 18
and 19, tube 4, ports 31 and 32 into chamber
between disks 21 and 21, and thence into the
exhaust pipe 7. The exhaust from the large
cylinder takes place through port 28 into
chamber between disks 21 and exhaust pipe
7. A corresponding action takes place on
the return stroke, the steam being admitted
through passages 15 and 24 and through 16
and 25 1nto the corresponding ports and
chambers.

It is evident from the above description
that the sliding valve 2 may be set to three
different positions, and that the rotary valve
comprising the sleeves 5 and 33 may also.
be set to three positions, and that by a suit-
able choice of these positions, the engine may
be made to operate in three distinct ways.
Obviously various details of structure may
be changed or modified without departing
from the spirit of the invention, and the
invention is limited only by the terms of
the appended claims.

I claim as my invention:

1. A gas or vapor engine comprising a
compound cylinder, a compound reciprocat-
ing piston provided with piston heads of
different diameters, and valve control mech-
anism for directing the gas or vapor either
wholly into the larger diameter portions of
the cylinder or wholly into the smaller di-
ameter portions of the cylinder, said mecha-
nism comprising a reciprocable valve adapt-
ed to be set in different positions and a re-
ciprocating valve provided with a rotary
control sleeve adapted to be set in different
positions.

9. A gas or vapor engine comprising a
compound cylinder, a compound reciprocat-
ing piston provided with piston heads of
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different diameters, and valve control mech-
anism for directing the gas or vapor either
wholly into the larger diameter portions of
the cylinder, or wholly into the smaller di-
ameter portions of the cylinder, or into both
larger diameter and smaller diameter por-
tions of either end thereof simultaneously,
said mechanism comprising a reciprocable
valve adapted to be set in different positions
and a reciprocating valve provided with a
rotary control sleeve adapted to be set in
different positions. . ’

8. A gas or vapor engine comprising a
compound cylinder formed with a central
cylinder of Jarger diameter and cylinders of
smaller diameter extending from each end
thereof, a compound piston comprising a
two-faced piston head in said large cylinder
and a cylindrical extension into each smaller
cylinder providing piston heads therein, and
valve control mechanism comprising a recip-
rocable valve and a reciprocating valve pro-
vided with a rotary control sleeve.

4. A gas or vapor engine comprising a
multiple chambered cylinder, a multiple
faced reciprocating piston, and valve con-
trol mechanism for directing motive fluid in
different paths to the chambers of the cylin-
ders comprising a cylinder with ports and a
reciprocable sleeve having ports adapted to
be brought into and out of register with the
first named ports and a reciprocating valve
comprising an auxiliary cylinder having
ported sleeves, one of which is rotatable.

5. A gas or vapor engine comprising a

multiple chambered cylinder, a multiple -

faced reciprocating piston, and valve con-
trol mechanism for directing motive fluid in
different paths to the chambers of the cyl-
inders comprising a cylinder with ports and
a manually operabble reciprocable sleeve hav-
ing ports adapted to be brought into and out
of register with the first named ports, and
a reciprocating valve comprising an auxil-
iary cylinder with ported sleeves, one of
which is manually rotatable.

6. A gas or vapor engine comprising a
multiple chambered cylinder, a multiple
faced reciprocating piston, a steam chest, a
sliding valve therein that may be set to either
of three positions, a reciprocating valve

mechanism, and means for directing motive

fluid to the chamber of the cylinder compris-
ing an auxiliary rotary valve within ‘said
valve mechanism that may be set to either
of three positions. ‘

7. A gas or vapor engine comprising a
multiple chambered cylinder, a multiple
faced reciprocating piston, and means for
directing motive fluid to the chamber of the
cylinder, comprising a steam chest, a sliding
valve therein settable to either of three posi-
tions, a reciprocating valve mechanism hav-
ing three chambers over each end of said
compound piston, and an auxiliary rotary
valve mechanism within said reciprocating
valve mechanism that may be set to either of
three positions.

CHARLES LEE COOK.
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