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To all whony it may CONCEriL:

Be it known that I, PERRIN B. WHITNEY, &
citizen of the United States, residing at Wal-
pole, in the county of Norfolk, State of Massa-
chusetts,have invented a certainnew and use-
ful Improvement in Steam-Engines, of which
the followingisaspecification,reference being
had therein to the acecompanying drawings.

My invention has for its object to produce
an improved steam-engine, and more particu-
larly an engine of comparatively small size,
which may be employed in propelling road-ve-
hicles or antomobiles.

The nature and character of my invention
are fully set forth in the following descrip-
tion, taken in connection with the accompany-
ing drawings, and the novel features thereof
are
claims at the close of this specification.

Having reference to the drawings, Figure 1

is a front elevation of one form of my im-
proved steam-engine. Fig. 218 a section on

line 2 2 of Fig. 1 looking in the direction of |

the arrow adjacent such line. Fig. 518 a sec-
tional view of a portion of the steam-engine
shown in Fig. 1, showing the interior of the
cylinders and the steam-chest. Fig. 418 a
perspective view of the two pairs of slides
hereinafter described and their actuating
connections. Figs. 5, 6, and 7 are diagrams
hereinafter referred to. Figs. 8and 9 are dia-

orams illustrating the construction and ar-.

rangement of the eylinder-ports. Iig. 10 1s
o section on line 10 10 of Fig. 3 with the
valves and slides removed and showing the
cylinder exhaust-ports. Fig. 11 is a detail
sectional view of the throttle-valve.

In the drawings, 2 8 are two cylinders lo-
cated side by side, and 4 is a steam-chest lo-
cated between the said cylinders and ordina-
rily cast in one piece therewith.

1, Figs. 1, 2, and 3, is an open framework

affixed by bolts 4* 4%, &e., to the lower ends

of the cylinders, and 5* 5* are brackets de-
pending from the lower end of the frame-
work 1.
with bearings at 6* 6* for the crank-shaft 13,
Fig. 2.

20 21 are counterbalanced cranks located

at opposite ends of the said crank-shaft out- |

side the bearings 6* 6%, and 44 45 are connect-

pointed out and clearly defined in the |

The said braclkets are furnished

| ing-rods,by which power is transmitted to the

said cranks from the cross-heads 45" 45 The
said cross-heads are attached to the piston-
rods 42 43 and slide on the guide-bars 45" 45°,

with which framework 1is furnished. Piston-

rods 42 43 work in stuffing-boxes 42* 45%, ap-
plied to the cylinder-heads on the upper end
of framework 1. |

40 41 are the respective pistons workingin
the cylinders 2 9. . -

Upon the crank-shaft 13 between the bear-
ings 6* 6* are made fast the valve-operating
eccentries at 11 12, having applied thereto
straps and eonneeting-rods 11* 12, which last

are connected pivotally with the lower ends’

of the valve-stems 14 15. 'The said valve-
stems enter the steam-chest 4 through stufi-
ing-boxes at 4° 4°. S

182 ig a sprocket-gear fast on ecrank-shaft 13
and by means of which power may be trans-

| mitted from the said erank-shaft for driving

purposes, the said sprocket-gear being located
at one side of and closely adjacent the eccen-
tries 11 12 between the latter and one of the
bearings 6* 6. Aneccentric19*is made fast
on the crank-shaft between eccentrics 11 12
and the other bearing 6%, the said eccentric
19* having fitted thereto the strap and con-
necting-rod 20°, the latter being connected
with the plunger 21°%, working in the cylin-
der 21° of a feed-pump, the said cylinder
being bolted in convenient manner to frame-
work 1.

I have been thus particular in describing
the foregoing features toaid in explaining the
invention itself, although it should be under-
stood that the said features themselves form
no part of the invention. The illustrated con-
struction and arrangement of the said fea-
tures are advantageous in practice onaccount
of the simplicity, convenience, and compact-
ness thereot. |

The illustrated engine is of the locomotive
type—that is to say, the eranks 20 21 are seb
at ninety degrees apart with relation to each
other and the valve-operating eccentrics 11
12 areset with an ‘“‘angularadvance” of forty-
five degrees, as itis termed in steam-engineer-

ing, by which is meant that each of the saild

eccentries leads or precedes the correspond-
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grees in the direction of rotation when the | rotation of the crank-shaft 13 in one diree-

engine is running forward. (See Fig. 6.)" My
invention comprises, primarily, an improved
and novel form of valve and reversing gear,
which is designed more especially for employ-
ment in connection with an engine of the said

- type. )

I0

20

In accordance with my invention I furnish
each cylinder with two pairs of steam-pas-
sages leading from the steam-chest to the cyl-
inder-bore. In the case of one of the eylin-
ders, as 2, the two pairs 5 6 and 5* 6* are du-
plicates of each other, each pair correspond-
ing generally in disposition, &e., with the
steam-passages which usually are provided in
steam-engines. Thesteam-passages 5 5* com-
municate by ports with the upper end of the
bore of the said cylinder 2, as indicated in

they communicate with the steam-chest 4 are
located side by side, as indicated in Fig. 9.
The steam-passages 6 6* likewise communi-
cate by ports with the lower end of the bore
of the said cylinder 2, and the ports through
which they communicate with the steam-chest
are located side by side. In the case of the
other cylinder, as 3, the pair of steam-pas-
sages 7 and 8, communicating with the oppo-

- site ends of the bore of the said eylinder, are

30

arranged as usual, asindicated by dotted lines
in Fig. 3; but the other pair of steam-passages

- 7*and 8* is crossed for a purpose which is ex-
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plained hereinafter, the inner ends of the re-
spective steam-passages 7* and 8* being con-
tinued, so that they overlap or extend past
each other, as indicated in Figs. 3 and S, thus
locating the port through which steam-pas-
sage 7* (leading from the lower end of the bore
of eylinder 3) communicates with the steam-
chest4abovethe corresponding port of steam-
passage 82, (leading from the upper end of the
said bore.) At 7° 7% Figs. 3 and 10, are in-
dicated exhaust-ports at the opposite sides of
the steam-chest, through which ports com-
munication is had with the exhaust-passage
7%, from which the exhaust-pipe 51 extends.
In connection with each eylinder I employ
two valves, each of the said valves codperat-
ing with the ports of one pair of the steam-
passages. Thus in the case of eylinder 2 a
valve 9 is arranged in the steam-chest in con-
nection with steam-passages 5 and 6, and a
second valve 10* is arranged alongside valve
9 in connection with steam-passages 5* 6.
In the case of cylinder 3 a valve 10 is ar-
ranged in connection with steam-passages 7 8,
and a valve 9% is arranged alongside valve 10
in connection with steam-passages 7¢ 8%, The
valves 9 9* (see Fig. 3) are operated in unison
through being connected with the valve-stem
14, which is operated from eccentric 11, while
the valves 10 10* are operated in wunison
through being connected with the valve-stem
15, operated from eccentric 12. Only one
pair of steam-passages in connection with

each cylinder is in use at a time. Thus for }

h

tion—say forwardly—steam-passages 5 6 of
cylinder 2 are used and steam-passages 7 8 of
cylinder 3, while for rotation of the crank-
shaft in the reverse direction the said steam-
passages are placed out of service and steam-
passages 56* 6 of cylinder 2 and 7* 8* of cyl-
inder 3 are used. The respective pairs of
steam-passages are placed in and out of serv-
1ce at will by means presently to be described.
In the former instance the flow of steam into
and out of cylinder 2 through steam-passages
o 6 will be controlled by the valve 9, which.is
operated, as aforesaid, from eccentric 11, and
the flow into and out of cylinder 3 through
steam-passages 7 8 will be controlled by valve
10, which is operated, as aforesaid, from ec-

| centric 12. In the other instance, steam-pas-
- Figs. 3 and 9, and the ports through which |

sages 9, 6, 7, and 8 having been placed out
of use, the flow of steam into and out of the
cylinder 2 through steam-passages 5* 6* will
be controlled by the valve 10%, operated, as
aforesaid, from the eccentric 12, and the flow
of steam into and out of cylinder 3 through
steam-passages 7* 8* will be controlled by
valve 9%, operated, as aforesaid, from eccen-
tric 11. ~

'The employment of two valves actuated to
move alternately in connection with the two
palrs of steam-passages for each cylinder and
in combination with means permitting either
pair of steam-passages to be placed in serv-
ice and the other pair out of service at will
enables me to substitute a very simple and
reliable form of reversing-gear in the place of
the forms heretofore employed in praectice.

In the case of an engine having the cranks

setatananglecf ninetydegrees apart with re-

lation to each other and the valve-operating
eccentrics set to lead or precede their respec-
tive eranks by one hundred and thirty-five

| degrees in the direction of forward rotation

the relative arrangement of c¢ranks and ec-
centrics may be represented as in Fig. 6,
where the cranks 20 and 21 are represented
by the heavy lines and the lines of greatest
throw of the eccentricsareindicated by dotted
lines. It will be perceived, especially with
the aid of Fig. 5, that the two eccentrics 1112
are disposed symmetrically with relation to
crank 20, and consequently the eccentric 12
in the case of reverse rotation of the crank-
shaft 13 willhave therightamountof advance
relatively tosaid crank 20 to enable it to work
the valve10* properly. In the case of eccen-
tric 11, however, such eccentric will have an
advance of three hundred and fifteen degrees
relatively to erank 21.  (See Fig. 7.) This
would be just one hundred and eighty de-
grees more than is required in order to en-
able eccentric 11 to work valve 9* properly
were 1t not for the crossing of ports 7+ 82,
T'his crossing of the said ports compensates
forthe said excess of one hundred and eighty
degrees. .

I will now deseribe the means by which T
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control the use of the respeetive pairs of | 182 191 192 of the slides 18 and 19, while the

steam-passages pertaining to the two cylin-

ders, so as to bring either the set 5 6 7 3 Into

service for running the engine in one direc-
tion or the set 5* 6> 7* 8* for running the same
in the opposite direction. Reference will be
had more especially to Figs. 2, 3, and 4.
Between the valves 9 10> and the adjacent
wall of the steam-chest I interpose a pair of
slides 18 19 in the form of thin plates. Slide
18 has an irregular elongated opening, within
which slide 19 is placed, the slide 19 being
free to move in said opening independently
of slide 18. A substantially similar pair of
slides 18* 19* is interposed between the valves
10 9* and the other wall of the steam-chest.

Qlides 18 18% are connected to move in unison

by rods 22 22, extending from one to the other
Slides 19 and 19* are
similarly connected to each other by a rod
93. Forthe purpose of enabling slides18 and
18* to be moved at will one of them, as 18,
has eonnected therewith a stem, as 27, pass-
ing upward through a stuffing-box 28, with
which the cover of the steam-chest is pro-
vided, the said stem being connected pivot-
ally with one arm of a walking-beam 20,
mounted on a rock-shaft 29. The connection
between said stem and said arm is effected by
means of a pin 271, carried by the stem and
having its ends placed within slots 261 in the
forked end of the arm, the said slots being
made large enough to permit play of the pin
therein, thereby compensating for the fact
that the stem is confined to a right line inits
movement, while the movement of the arm is
curvilinear. Inlike manner one of the other
pair of slides, as 19%, has connected therewith
o, similar stem, as 24,
through astuffing-box 25,with which the cover
of the steam-chest is provided, the said stem
being loosely connected pivotally with the
other arm of said walking-beam. It will be
observed that when rock-shaft 29 is turned
in either direction the respective slides of
each pair will be moved in opposite direc-
tions with relation to each other. Rock-shaft
291isintended to be moved by hand in practice.
For this purpose an arm 291, Figs. 1 and 2,
may be affixed thereto,and a rod 292 may be
connected to the said arm and extended to
any convenient point, where an actuating-le-
ver or the like may be connected therewith.

The slide 18 has an upper transverse slot
181, Fig. 4, corresponding in form and area
with the entrance-port of the steam -pas-

passing upwardly |

| 192,
| two ports and that the upper one of these
ports controls the entrance-port of a steam-

l
|

r

sage 5* of eylinder 2 and intended to cooper- |

lower port 182, intended to codperate with the
entrance-port of steam-passage 6 of cylinder
9. (See also Fig. 3.) Slide 19 has similar

apper and lower ports 191 and 192, Fig. 4, co- |

operating, respectively, with the entrance-
ports of steam-passages 5 and 6 of said cyl-
inder 2. (Seealso Fig.3.) Thevalves9and
10* coact more immediately with

“ate with said entrance-port, and also has a \

said slides and their ports constitute an aux-
iliary means for controlling or determining
the flow of steam into and out of steam-pas-
sages 5 5 6 6* during the play of the said
valves. When oneof said ports 181, &c., reg-

isters with the entrance-port of the corre-
| sponding steam-passage, steam is free to flow

into and out of the said steam-passage in ac-
cordance with the position of the eorrespond-

ing valve. When,however,such portismoved
out of register with the said entrance-port, the

| steam-passage is closed by the corresponding

slide against the flow of steam in either di-
rection. Similarly, as indicated in Figs. 2,
3, and 4, slide 18* is furnished with upper
port 181* and lower porf 182?, codperating with
the entrance-portsof steam-passages 7*and s,
respectively, of eylinder 3, and slide 19* is fur-
nished with ports 191* and 192*, codperating
with the entrance-ports of steam-passages 7
and 8°, respectively, of eylinder 3. Valves 9°
and 10 codperate moreimmediately with ports
181®, 182*, 1912, and 192 of the slides 15° and
It will be observed that each slide has

passage pertaining to one pair of steam-pas-
sages of a given cylinder, (see Fig. 2,) while
the lower one thereof confrols the entrance-
port of a steam -passage pertaining to the
other pair of such steam-passages; also, thab
the position of the two ports in each slide is
such that when one thereof, as 191°, Fig. 2,
registers with the entrance-port of the cor-
responding steam -passages, as 7, the other
thereof, as 192%, is out of register with the
entrance-port of its steam-passage, as 8%, and
thelatterisclosed bytheslide. Hence move-
ment of the two slides of a pair oppositely with
relation to each other, effected, for instance,
through means such as described, causes the
entrance-ports of one pair of steam-passages
pertaining to a given cylinder to be opened,
as in the case of steam-passages 7 8, Iig. 2,
and those of the other pair to be closed, as in
the case of steam-passages 7* §%, and vice
versa. | |

Adjacent each port 181, &e., each slide 13,
&e., is furnished with an exhaust-lip 183, d&e.
When the exhaust-lips 183 193 at one side of
a pair of slides are brought together,which is
the case where the entrance-ports pertaining
to one pair of the steam-passages of a given
cylinder are closed, as at the left-hand side In
Fig. 2, the exhaust-port between such steam-
passages also is closed, as shown. The ex-
haust-lips at the other side of such slides are
separated, however, thereby producing an ex-
haust-port 184, with which the steam-passages
of the other pair pertaining to such cylinder
may communicate through the open entrance-
ports above and below such exhaust-port, as
at the right-hand side in Fig. 2.

The invention includes also a novel ar-

the ports 181 | rangement of throttle In connection with the
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valve and reversing gear. The throttle-valve
comprises a easing 32, to which a feed-pipe
321 leads, and from it a passage 50 extends to
steam -chest 4. Passage 50 is branched or
forked, as shown in Fig. 11, the respective
branches thereof communicating with the in-
terior space of casing 32 at opposite points.
Within casing 32is a plate 291, made fast on
rock-shaft 29 and provided on its opposite
wings with slides 292 292 to make close con-
tact with the interior of the casing. These
slides serve to close the openings leading to
the branchesof passage 50. When rock-shaft
29 is turned in one direction or the other in
shifting the slides, the throttle-valve is oper-
ated at the same time as the valves. As will
be perceived, the slides may be moved to va-
rious points to vary the cut-off, as desired,

- while the throttle-valve will be simultane-

20

- be run.
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ously adjusted proportionately to vary the
amount of steam supplied to the engine. This
1s true in whichever direction the engine mav
The described arrangement, &e., of
throttle in connection with the reversing-
gear enablesthe engine alwaysto be supplied
with steam at boiler-pressure. This results
from the fact thatin proportion as the throt-
tle s opened the area of its openings is al-
ways greater at any given instant than the
openings of the ports in the steam-chest. In
other words, in consequence of operating the
reversing-gear and throttle in unison any
movement of the reversing-gear always is ac-
companied by movement of the throttle, and
thereby theyare retained in definite relation-
ship with each other. These things are not
true of the ordinaryengine having the nsual
link motion or other customary reversing-
gear. In the case of such an engine there
orainarilyis no connection between the throt-
tle and the link or reversing gear, and hence
the tworequire to be adjusted independently.
It usually occurs that the link or reversing
gear 1s set to make the required change in
the working of the engine, and then the throt-
tle is moved to give the required amount of
opening. |

The pair of slides 18 19 is placed loosely
between the pair of valves 9 10* and the ad-
Jacent wall of the steam-chest, and the pair
of slides 18* 19* is similarly placed between
the pair of valves 10 9* and the opposite wall
of the steam-chest. As shown in Fig. 3 in
the case of the valves 9 9%, each pair of the
sald valves is applied loosely to the corre-
sponding valve-stem 14 or 15, so as to allow
free play sufficient to enable the steam-pres-
sure within the steam-chest to pressthe valves
outwardly against the slides and also press
the said slides against the said walls of the
steam-chest. Thus the steam-pressure is en-

abled to hold the parts firmly in contact with
one another and leakage of steam is pre-
vented. One of the valves of each pair, as
9, Fig. 3, has at the back thereof two project-
ing lugs, through which are formed the holes |

l

|

which receive the valve-stem 14. The other
valve of the
lug fitting between those of the first-men-
tioned valve and grooved lengthwise to partly
receive the said valve-stem. The first-men-
tioned valve, 9, isconfined between a shoulder
91 on the valve-stem and a nut 92 thereon.
In order that the slides at one side of the
steam-chest may be free to move transversely
with relation to the other pair thereof, the
rods 22 22 23, which cause slides 18 and 182
to move in unison vertically and slides 19
and 19* to move in unison vertically, are fixed
to one pair of the said slides, as 18 19, and
simply fitted to work through sockets in the
other pair of said slides, as 182 19s,

What I elaim is— -

1. A steam-engine having a cylinder pro-
vided with two sets of steam-passages, avalve
for each set of passages, a pair of slides inter-
mediate the said valves and said passages,
and means for operating said valvesand said
slides to close either set of said passages,for
the purposes and substantially as deseribed.

2. In asteam-engine, in combination, a cyl-
inder having two sets of steam-passages, two
valves, one cobperating with one set of pas-
sages, and the other codperating with the
other set of passages, a pair of movable slides
located between said valves and said passages
for closing one set of passages and opening
the other set when in one position, and for re-
versing the condition of the passages when in
another position, and means for operating the
sald valves alternately, substantially as de-
scribed. |

5. In a steam-engine, in combination, two
cylinders, each having two sets of steam-pas-
sages, with one set of passages of one cylin-
der crossed as described, two valves, one for

controlling one set of passages of one cylin-

der and the other for controlling one set of
passages of the other cylinder, and both con-
nected to move in unison, two other valves,
one for controlling the other set of passages
of the first cylinder and the other for control-
ling the other set of passages of the second
cylinder, and both connected to move in uni-
son, and two pairs of slides, one pair located

between the valves and passages of one cyl-

inder and the other pair located between the
valves and passages of the other cylinder, for
the purposes and substantially as described.

4. In asteam-engine, in combination, a cy!l-

inder provided with two sets of steam-pas-

sages, a valve for each set of passages, a pair
of slides intermediate the said valves and said
passages, substantially as set forth, a throt-
tle, and means connected with said throttle
and said slides by which the action of the en-
gine and the steam-supply to the latter are
controlled and varied simultaneously.

5. In a steam-engine, in combination, the
two cylinders and the steam-chest, the said
cylinders having each the two pairs of steam-
passages opening into the steam-chest, the

pair, as 9%, Fig. 3, has a single
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697,187 - ' 5

slides located at the opposite walls of thesaid | means for actuating said pairs of valves alter-
steam-chest, means to move the said slides to | nately, substantially as descrived. I0
control the flow of steam through the respec- | In testimony whereof I affix my signature
tive pairs of passages of each steam-cylinder | in presence ot two witnesses.
s whereby the said pairs are placed in and out | PERRIN B. WHITNEY.
of serviee alternately with each other, the | Witnesses:
valves working against the inner sides of the WiLLiAM A. COPELAND,

said slides and loosely connected in pairs, and | ALICE H. MORRISON.
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