No. 671,250. ' n ~ Patented .Apr. 2, 1901,
- W. N. WALKER. - '
STEAM ENGINE.

(Application filed Nov. 14, 1900.) |
(No Model.) | : 2 Sheets—Sheet 1.

y73 : | .
G 1
3- |

: /$-

S
I!
|
l
&

.. J':z":g.zé — -/0 ' '_ T -40,

23
X N
=

| &

| |
A
I
i

_ . _ r - - =F i "
| ..I ‘ ] | ‘ . { T ' | : | | |

] | i ! ||
ﬁ}% 4 . H

20 o N 4§ ~
f";:w ! N | 1 Y

| - 2

| Sl 2028
- | _._.“

el skl .__"' -
— e | bt —
P
L
e i

l—

[®) /[T

-~ = — =
l\ p——————— o — - -
1 .
. ’ L —— u — -
R D ‘£ .5; | -

WITNESSESS  _ INVENTOR

TAE NORRIS PETCAY CO., PROTC-LITHD,, WASHINGTON,-D. C.




No. 671,250. Patented Apr. 2, 1901

W. N. WALKER.
STEAM ENGINE.

| | - (Application filed-Nov. 14, 1900,y
- (Mo Model.) | -

2 Sheets—Sheet 2,

RN

I——
S —

M ===

\)

AR LN

T E———
e i a

A

- WITNESEES: o _ - o INVENTDOR. -
5 aec. T K liulon

~ ATTORNEYS.

THE NORRIS PETERS €O, FHOTO-LITHO., WASHINGTON, . C,




10

1'5

20

30

35

40

50

UNITED STATES PATENT O

WILLIAM N. WALKER, OF ROME, NEW YORK.

 STEAM-ENGINE.

I= = = rm i

—

_-_—

SPECIFICATION forming part of Letters Patent No. 671,250, dated April 2, 1901.

Application filed November 14,1900, Serial No. 36,442,

(No model.)

To all whom Ul CONCEPTL: |
Be it known that I, WILLIAM N. WALKER,

of Rome, in the county of Oneida, in the Smte.
of New York, have invented new and useful

Improvements in Steam-Engines,of which the
following, taken in connection with the ac-
companying drawings, 18 afull, clear, and ex-
act description. -

This invention relates to 1mpr0vement8 1n
Steam -engines, and particularly to the class

used in the propulsion of automobiles.

The primary object of my invention is to

provide a valve-chamber and a rotary valve

seated therein which are so constructed and
arranged with relation to each other that the

- steam-pressure upon the valve 1s substan-

tially equal on all sides, thereby producing a
substantially balanced valve, the walls of the
valve-chamber being substantially surround-
ed by a steam-jacket for equalizing the ex-
pansion and contraction of the valve-seat and
valve, and thereby preventing the valve from
bmdmfr or causing nndue fru,tlon between
the V@lve and the valve seat.

The further object of this invention is to

provide means for rotating the valve at a less

rate of speed than the drwmﬂ‘-sha,ft &etuated
by the pistons.

To these ends the invention consmts in the |

combination, construction, and arrangement
of the parts of a steam-engine, as hereinaf-

ter fully described, and pointed out in the

claims.

Referring to the drawings, Figares 1 and 2
are face views, taken at right angles to each
other, of my improved engine, the cylinders
and valve being shown in section in Fig. 2.
Fig. 3isaplanview of the cylinders and valve-
chamber, the end walls of said cylinders and
chamber being removed. Figs. 4,5,and 6 are
sectional views taken, respectively, on lines
44,55, and 6 6, Fig. 2 Fig. 7 is an eleva-

Llon of a detaehed valve :zmd portions of the

adjacent walls of the valve-chamber. . Fig. 8
is an isometric view of the detached Valve

Similar reference characters indicate cor-
responding parts in all the views.

As seen in the drawings, my improved en-
gine comprises a valve-chamber 1, a rotary
valve 2, seated in the chamber, (3}7111](1618 3 3,
ar ra,ncred at opposite sides of the valve- cham-

| ber and communicating therewith, pistons 4

4', reciprocally movable in the eylinders, and
a driving-shaft 5, actuated by the pistons and

connected to rotate the valve 2.

The valve-chamber 1 and cylinders 3 3' are

preferablyarrangedside by sidein close prox-
imity to each other, their peripheral inclos-

ing walls being usually formed integral with
each other and their opposite ends being

closed by suitable heads 6 6’ and 7 7'.

said exhaust-opening.

- The valve-chamber 1 is preferably cylin-
drical in form, is provided with inlet and ex-
haustopenings8and 9, and isalsoformed with

an inner annular enlargement 10, intermedi-

ate 1ts opposite ends and communicating with
' The opposite ends of
the valve-chamberl areconnected by suitable
steam-passages 11, which are independent of

“the valve-ehambel and substantially parallel

therewith and are of sufficient lateral width to
form a steam-jacket surrounding the greater
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portion of the valve-chamber for causing the

walls of said valve-chamber to expand and .

contract equally with the expansion and con-

traction of the valve, thereby reducing to a

‘minimum the friction and incidental wear

of the valve and preventing the valve from
blndlnﬂ* or becoming set in its seat and at the
same tlme insuring a close fit of the Vahe

‘within said seat.
" The heads 6 6 of the valve-chamber 1 are

generally formed with recessesin their inner
faces for facilitating the distribution of the

steam admitted through the inlet-opening S

“as uniformly as possmle through the pas-

sages 11 and to the Interior of the valve 2,

presently deseribed.
The inlet-opening 8 is pr efelably formed in

‘the central portion of the head 6 in alinement

with the central valve-chamber1 and may be
connected to any desired form of steam-gen-
erator for admitting steam to the Va,lve-c*ha,m-
ber. Theexhaust-opening 9 extends through
one of the outer peripheral walls of said valve-
chamber at substantially its. inter mediate

portion and may, if desired, be connected to

a suitable muffler or eondensel, (not illus-

| tl*a,ted; but for a purpose well known to those
skilled in the art.) The opposite ends of the
valve-chamber 1 are connected to the corre-
sponding ends of the cylinders 3 3" by suit-

75

30

0O

95

100



IO

20

2

30

35

site ends of said cyvlinders.
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able ports 12, the inner ends of which are |

usually elongated to correspond with similar
coOperating ports in the valve 2, the ports 12

at each end being alined and arranged dia-

metrically opposite to each other.

The valve 2 forms one of the most essential
features of my invention, and consists of a
hollow cylindrical shell of substantially the
same length and diameter as the valve-cham-
ber 1, 1s suitably seated in the walls of said
chamber, and is formed with a lengthwise cen-
tral passage 13, extending therethrough from
end to end mld eommumeatmrr \mth the in-
let-opening 8, and is provided with an annu-
lar penphe:&l recess 14, alined with the en-
largement 10 and exhausb-opening 9 for facili-
tating the discharge of the steam from the
chamber 1. The peripheral walls of the op-

posite ends of the valve 2 are provided with

diametrically opposite ports 15 15', the ports
at one end of the valve being disposed in a
plane at substantially right angles to the
ports at the opposite end and are each mov-
able successively into and out of registration
with the corresponding ports 12 of the cylin-
ders 3 3’ as said valve is rotated. It is thus
apparent that the ports 15 at one end of the
valve are simultaneously registered with the
corresponding ports of the cylinders 3 3" at
each ]1&1f—16V011]t10]1 of the valve for admit-

- ting steam to the corresponding ends of the

cylinders and that the ports at the opposite
end of the valve are at this tiine closed for
cutting off the entrance of steam to the oppo-
In order to per-

- mit the steam to exhaust from the eylinders

4.0

in advance of the pistons, I provide the valve

2 with lengthwise peripheral recesses or pock-

ets 16, arranged in pairs and extendingin op-
posite directions from the annular recess 14,
the pockets of each pair being dlametrlcally
opposite each other and clmposed at substan-

tially right angles to the ports 15 at the same
side of the annu]ar recess 14, the ports 15 and

pockets 16 at each end of the valve 2 thus
alternating with each other and are movable

- snccesswely into and out of registration with

- the corresponding ports of the cylinders.

£o

It
18 evident, therefore, that when the poekets

at one end of the valve are alined with the
ports 12 of the ¢ylinder the ports 15 15 at the
opposite end of the valve are simultaneously
registered with the corresponding ports 12 of

- the cylinders and that the pocketsd6 at either
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end of the valve serve to connect the. corre-
sponding ends of thecylinders tothe exhaust-
opening at each half-revolution of the valve.

The cylinders 3 3' are preferably formed: of

substantially the same diameter, and the pis-
tons 4 4" are movable in said cylinders and

are connected by suitable rods 20 and pitmen

21 to the driving-shaft 5, previously men-
tioned. In 01de1 to obmate any hability of

dead-centers and to permit the engine to be

operated 1n either direction at any time, I
usually connect one of the pistons to the

crank-shaft a quarter of a turn in advance of |

rate of speed of the driving-shaft.

1 actuating the pistons in one direction.

871,250

the similar connection for the other piston.
This arrangement of pistons being well un-
derstood, it is unnecessary to further illus-
trate or describe the same.

As previously stated, the valve 2 is rotated
at a less rate of speed than the driving-shaft,
and I have arranged the ports of said valve
and valve-chamber in such manner as to re-
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75

quire the valve to be rotated at one-half the .

The means
for rotating this valve 2 consists of 4 pinion
22, secured to the shaft 5, and supplemental
shafts 23 and 24, actuated by the pinion 22.
The shaft 23 is arranged substantially paral-

“lel with the shaft 5 and is provided with gears

20 and 26, the gear 25 meshing with the pin-
ton 22 and is formed of substantially twice
the diameter of said pinion. The shaft 24 is
arranged at substantially right angles with
the shaft 23, one end being provided with a
gear 27, meshing with the gear 26, and its

other end being secured to the valve 2 for

rotating the same. The intermediate portion
of the shaft 24 is preferably provided with a
longitudinal movable reversing member 28,
connected to a reversing-link 29, for shifting
the position of the valve, and thereby revers-

ing the movement of the plbt{ms and driving-
shaft

In the operation of my invention steam is

‘admitted through the inlet - opening 8, ex-

pands into the eentra,l passage of the Valve
and the passages11 formmﬂ'theHted,m-,]d(,kd
and then passes mto the cylinders through
the ports of the valve registering with the
corresponding ports of the eylinder, thereby
Dur-
ing this movement of the pistons the pockets
16 at the opposite ends of the cylinders are

registered with the eylinder-ports at the op-

posite sides of the. piston and permit the
steam to exhaust in advance of the piston
through said pockets to the exhaust-opening.
The ports at each end of the valve are regis-
tered with the corresponding ports of the cyl-
inders for admitting steam to-the correspond-
ing ends of said cylinders at each half-revo-
lution of the valve, and inasmuch as the valve
rotates. only one- half as fast as the driving-

‘shaft it is evident that steam is admitted to

the corresponding ends of the cylinders at
each return stroke of the pistons and that
owlng to the fact that the exhaust-pockets at
one end of the valve are in longitudinal aline-
ment with the ports at the opposite end of the
valve the steam in advance of the pistons is
free to pass out through the. cylinder-ports
alined with the.pockets and through the ex-
haust-opening at the same time thab steam 1S
admitted at the opposite ends of the pistons.

The operation of my invention will now
be readily understood upon reference to the
foregoing description and the accompanying
drawings, and 1t will be noted that consider-
able: ohange may be made- in the detail con-

struetion and arrangement of the. various:
Pparts of my improved engine without depart-
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ing from the spirit thereof. Therefore I do
not limit myself to the precise construction
and arrangement herein shown and deseribed.

Ha,vmg thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-

1. In a steam-engine,ashell having parallel
pistons and valve-chambers and a steam-pas-

~sagesurroundingthe valve-chamberforform-
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ing asteam-jacket between the valve-chamber
aud piston-chambershaving connecting-ports,
and a rotary valve seated in the valve cham-
ber and provided with ports and a central
lengthwise passage connecting the opposite
ends of the steam-passage for the purpose set

forth, said shell having steam inlet and ex- |

haust openings, the inlet dl%chargmw intoone
end of the.central passage of the valve.

2. A steam-engine comprising a shell hav-
ing piston-chambers and a valve-chamber be-
tween and parallel with the piston-chambers
provided with inlet and exhaustopenings and
a steam-passagesurrounding the valve-cham-
ber the steam-passage having no connection
with the exhaust-opening, said valve-cham-
ber having its opposite ends each provided
with a pair of diametrically opposite ports
leading to the adjacent ends of the piston-
(,hambets and a rotary valve seated in the

valve- chambel and ha,wnrr 1t8 opposite ends:

each provided with a pair of diametrically

~opposite ports and exhaust-pockets arranged

in the periphery of the valve between the
ports and communicating with the efhaust-
opening.

3. A steam-engine comprising a shell hav-

ing piston- ehamber‘q and a valve-chamber in-
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terposed between the plston -chambers . and
provided with an inlet-opening in one of its
end walls and an exhaust-opening in its pe-
ripheral wall, said valve-chamber having its
opposite ends each provided with diametric-
ally opposite ports communicating with the
corresponding ends of the eyhnder& and a
rotary valve seated in the valve-chamber and

“having its opposite ends open and each pro-

vided with diametrically opposite steam-in-
let ports the ports at one end being arranged

in planes at right angles to the other ports, |

said valve being provided with an annular
peripheral recess communicating with the ex-
haust-opening, and exhaust-pockets extend-
ing in opposite directions from sald recess
between the ports of the valve and having

their outer ends closed, a driving-shaft actu-

ated by the pistons, and means actuated by
the driving-shaft for rotating the valve at
substantially half the rate of speed of the
driving-shaft.

4. The herein-described valve for steam-
engines comprising a tubular shell provided
with a peripheral annular recess for the ex-

“haust-steam and having 1ts opposite ends

each provided with a pair of diametrically
opposite steam-inlet ports extending through
the walls of the shell in planes at substan-
tially right angles to each other, said opposite
ends of the shell being each provided with a

pair of diametrically opposite lengthwise

steam-exhaust pockets between theinlet-ports
at corresponding ends of the shell and hav-
ing their outer ends closed and thelr adjacent
ends communicating with the annular recess.

5. Inasteam-engine,ashell having parallel
piston and valve chambers and a steam-jacket
between the walls of the piston-chambers and
the valve-chamber, said shell havinginletand
exhaust openings and provided with ports

~connecting the opposite ends of the valve-

chamber with the corresponding ends of the
piston-chambers, a rotary valve seated in the

5O
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valve-chamber and provided- with a length-

wise central passage communicating cLIJ its
opposite ends with the opposite ends of the .

steam-jacket, said valve having each of its
opposite ends formed with a pair of diamet-
rically opposite exhaust pockets or recesses,

the inlet-ports of the valve extending from

the central passage through the walls of the
valve, and the exhaust pockets or recesses

“consisting of depr essmns in the penphely of
| the Valve

In witness whereof I have hereunto set my

_ha,nd this 12th day of November, 1900.

N WILLIANI N WALKER
Wltnesses
H. K. CHASE, |
- MiLpreD M. NortT,

g0 -
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