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PaTENT OFFICE.

o OHARLES B. RICE, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE RICE & WHIT-*
S  ACRE MA\TUFAOTURING COMPANY, OF SAME PLACE

S 30
- with the lwe-stea,m and exhaust pa,ssaweg of

s
. inafter descrlbed and pomted cmt in the .:Lp-'_

40

.':”_Flﬂ‘ 1. Fig. 8is ém. enlalgeu detcul Sectlon'
o

E plston-rod Hig.

- '_,OSC_I LLATI NG ng EAM-ENGINE.

SPEGIFIGATIO.‘N formmg pa,rt of Letters Pa,tent No 413 965 dated Octobel 29, 1889,

| Apphc.a,tmn filed SePtember 11 1888 Serla,l No. 285 123,

(No model J

-i-.'To all whmn Lt mc&y concern

ence bemn' had to the accompanying drawing

Whlch form a part of this specification.
This invention relates to improvements in

‘steam- -engines of that class known as “ oseil-
lating ' engines, or engines of ‘that kind
Wherem ’rhe engine- eylm der is supported upon

journals or trunmom and the piston-rod 18

~ connected directly with the crank-shaft.
The invention embraces 1mpr0vement% in.

~ the Steam-vcﬂve, plStOIl-l"Od bearing, and other
‘parts of such engines, as wﬂlhel elnaf‘rer fully
appear. |

- As far as it relates to the steam-valve of

the engine the mventlon embraces i improve-

ments in an engine described and shown in

‘upon the cylmder arranged .concentric with
~ ‘the pivotal axis thereof, and containing ports
- communicating with the opposite ends of the
eyhnder in conneetlon W11:h a sliding VELlVG-

~ the engine, and which is held against the
said convex surface by spring-pressure.
The invention consists in the matters here-

- pended claims.

o Inthe: aeeompan},mﬂ‘ drawings, Figure 11is
. asideelevation of a steam-engine embodymm
the same, the engine being’ of the kind more
;pa,rtwulal]y adapted for the use as a launch

or boat. engme Fig. 2 is a centl@l Veltwal

..,..,--

taken upon line 3 3 of Fig. 2. Fig.4is an en-
“larged detail section of a Stl‘lflﬂ.g"bOX for the

5 is a section taken upon
4 Fig. 6:is a detail section

line 5 5 of Fig.

oo taken upon line 6 6 of Fig. 3. Fig. 7 illus- |
. 5::: Lrates in sectmn the pmts a,d,]aeent to the

‘and to the letters of reference marked thereon a
10 |

‘Reissued Let’rels Patent No..9,351, granted to
H. K. Kriebel, Auﬂ‘ust 24, 1880, wherein such
- valvé is formed by a convex cylmdrm surface-

- 3 valve as commonly constructed for stationary
- Be'it known that I, ‘CHARLES B. RICE of |
NI Chlcaﬂ'o, in the cmmty of Cook and State of.
~+ Tllinois, have mvented certain new and useful.
S -1_5-'Improvements in Oscillating Steam-Engines; |
~ - and I doherebydeclaréthat the followm-:r iIsa
full,clear, and exact desermtlon thereof, refel-—_;

......

‘engines. Fig. 8 is a sectional view similar to
I‘lﬂ‘ 7, 11111sL1 ating a modified constmetlon in
the steam-va,lve -
‘The engine herein shown is upllﬂ'ht in 55
form, with the cylinder arranged at the top
of the frame and the crankéshaft near the-
‘bottom thereof, this form of engine being
necessary for use in boats or 1aunehes and a
desirable one for small stationary engines 6o
for reasons that will hereinafter appear.
‘The novel features of consiruction claimed.
may, however, be applied to engines of other
forms—as, for mstmme, they may be used in
houzontal engines and in cases where the 65
cylinder and Stemn-va,lve are the lower part
of the frame, as illustrated in the said Reis-
sued Letters. P&tent \To 9,351, hereinbefore

Ireferled to.

As illustrated in the smd dra,wmws, A indi- 70

cates as a whole the en oine-frame. hewmn' the

general form of upr 1ﬂ*ht engine-frames as hel e-
fofore made, and pmvided at its lower end
Wlth bearings for the horizontal crank-shaft B.

C is the oyhndel which is provided at its 75
uppel end with horizontal trunnions ¢ ¢, con-
structed to engage bearings A’ A’ upon the
frame A, at the 1 upper part ther eof. Said trun- -
nionsccare herein shown as cast integral with
the upper head C’ of the cylinder; but they 8o
‘may be otherwise formed or constructed as
may be found wnvement or desirable in prac-
tlee -
D is the piston, and D’ the piston-rod, which
latter passes through a gland C?in the lower 85
eylinder-head C? aud engages the crank-pin
0 of the shaft B in the manner usual in os-
cillating engines. At the upper end of the
cyhndm thg latter is provided with a projec-
tion K, having a cylindric surface E’ concen- go
tric Wlth the axis of the eylinder-trunnions ¢
‘¢,and which forms the valve-seatof the steam-
Valv In said valve-seat is formed a steam-
port e, leading fromn the cylindric surface
thereof to the a,djﬁwent end of the cylinder, g5
and a second steam-port ¢’,leading from said.
cylindrie surface to a 10110113116[111&1 passage e,
formed in the side wall of the cyhnder :-md
opemnw into the lower end thereof.

F is a sliding hollow box or valve prov ided roo



- with a conecave surface F’, which fits against
~and rests in contact with the cylindric valve-
~seat K of the cylinder.
vided with two exhaust-ports 1 1/,leading from
its concave bhearing-face to its hollow mtel lor,
| zmd with athird por It J*which extends throu ﬂ'h
a solid central part /° of the said valve to the
. upper surface thereof. The valve F is fitted |
to slide vertically within a eylindric casing

or valve-chest G, attached to the upper eud

10

._;i.i;-;-the
20

Said valve F 1s pro-

~ of the frame A in the manner illustrated.
~Said valve is arranged to fit closely within the |
said casing G, so that it may slide accurately
ina Ve1t1ca.1 duectwn ‘but. does not form a:
The valve and
valve ehest are eonvemently but not neces- | e
. | -embracmw the tubes I I/, secured in the slid-

ing valve and having slidin o - engagement:
‘with the casting H, is to enable the said
‘valve-chest to be held by the backing-springs =

steam-tight joint ther ewith

sarily eylindric in shape.
H is a hollow casting secured to the t0p 0f

. casting ‘being provided: with two parallel
- steam-passages i/, the lower ends of which

- are vertical and open th10un'h the IOWBI sur-
. -fdce of said casting I. . .
I1"are two . pipes or tnbes, whlch are se-
7 cured to the sliding valve and extend up-
| wardly into and slide vertically within ‘the .
.. passages L IV'.
- cates with the steam-port f* of the valve F,
while the other tube I’ communicates at its

o :;-30'

‘Oneof said tubes I communi-

. lower-end with the exhaust space or opeumn*
o of the valve.
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- JJ are ﬂ'l&ﬂds or stulﬁnﬂ‘-boms located at;
- = =;the lower ends of the passages h i/ of the

casting H and surrounding the tubes 1 I’, s
as to allow vertical movement of said tubes
with the valve while preventing the escape of
steam between the said tubes and the cast-
g H.

G’ G are springs, herein shown as made of
spiral form, inserted between a horizontal top
wall ¢ of the casing or valve-chest G and the

upper surface of the valve K. Said springs

serve to hold the valve in contact with the
valve-seat K" of the cylinder, thereby main-
taining a steam-tight joint between smd parts
as the whnd er is oselllated
(G* indicates an additional spring inserted
between the valve and the top wall g of the
casing to afford adjustment of the pressure of
thesprings. Said springisprovided with an ad-
justableabutment formed by a screw-shaft G5,
which isinserted in the top plate g and bears
against the top of the spring. 'The springis
herein shown as made of leaf form, with its
ends resting upon the top of the valve and its
raised centel 1n contact with the screw-shaft;
but a spring of other form:1 may be employed
in 1ts place with the same result. Said screw-

shaft is provided with a radially-apertured

collar, which may be reached by an imple-
ment thrmwh a horizontal slot ¢* in the side
wall of the casing G, to enable the screw-

shait to be tumed up or down and the press-

ure of the spring thereby varied as desired.
In Figs. 1, 2, and 3 the casing H is shown
as provided atits top with a steam-inlet open-

ver K.

casing G, or otherwise immovably sup-
ported upon or over the machine- frame, said

or otherwise get out of order.
oreat length of the packing-rings in cantact |

- 413,965

ing II’ and at its side with an exhaust-pas-
sage H-.

sages are adapted to be broughtinto commu-
‘nication with either of the passages I I/ by
-means of a rotary valve K, actuated by a le- = - ,
This construction is employed in
‘marine or boat engines to afford aconvenient
- For station- o
ary. enwmes, however the constl nctlon shown:
1n Kig. 7 may be employed wherein steamand -

| exhaust pipes: H? and H* are connected with

means of revelbmﬂ'the engines.

 Said steam inlet and exhaust pas-
70 -

75

the upper end of said casting II and commu-: L

| nicate directly with the separate passages /i 1/
of said casting, within which passages the

tubes I I" slide, as above set forth.
The object: of the construction descnbed

in close contact with the valve-seat of thecyl-:
| inder, while at the same. time maintaininga
steam-tight joint in the connections between
| the shdmﬂ' valve and the stationaryinletand
exhaustpipesofthe engines. Itbeingentirely = =+
obviousthatwhen thevalve I'is mavedslwhtlvr EEEE.
1n its bearing, owing to the wearing away of
the surfaces in contaet or from othel causes,
or by expansion of thetubes, thetubesIand T o
will slide or move endwise throuo'h theglands

J J7, so that thevalve may remain at all times.
| 1n close bearing against the valve-seat.

said Reissued Letters Patent No. S
tains the same feature .of a bhdll’l}j‘_ valve
so | held by springs against a valve-seat upon a =~
. In the -

segmental projection of the cylinder
engine shown in that patent, however, steam-
tight joints between the inlet and exhaust
passages of the sliding valve and the sta-
tionary steam-passages leading to the same
are formed by means of packing-rings ex-

tending entirely around the circumference of

the valve. -

It 1s well ]{nown that it is extremely diffi-
cult to make an effective and reliable steam-
tight joint between a cylinder of large size
and an exterior casing, and in engines made
in the manner shown in said reissued patent
the valves have been found difficult and ex-
pensive to construct and very liable to leak
Owing to the

w1th the sliding valve just descnbed fur-
thermore, a compression of said 1*-'ings suffi-
cient to make tight joints produces consider-

30
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-9'5;5__.

The -

9.351 con-- 100

105
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I15

I20

able pressure upon the surface of the valve,

thereby producing a degree of friction tend-
ing to greatly retard its movement and thus

prevent the prompt and sensitive movement

125

of the valve under the action of the backing-

springs. In such prior construction, further-

more, steam escaping through the packmn‘- |
rings is liable to get behind the sliding valve,
theteby pressing the same against the seat
with undemrable and unnecessary pressure.
‘In my improved construction above de-
| seribed I employ, in place of a plurality of -

130
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o ‘munication with the exhaust- port
valve, whilé the port e will be i 1n position to
- take live steam from the passage f*
of course be understood thatin reversing the |
engine by the use of the 1eversmﬂ'-valve K

AR /" become live-steam ports and.
-+ the port f* the exhaust-port. '

o formed in or upon the valve instead of upon
- As illus-

The necessary

glands employed

- The spring G* pI’OVldE}d withan a,d,]ustable :
abutment affor ds another feature of i Improve-
‘ment, said spring enabling the pressure of
'the V&lve-cheek against the cylinder C to be.
easily and qmckly adjusted, according to the

.. steam-pressure employed and other circum-
oo stanees.

It will of course be understood
that an-adjustment of such pressure is desira-

.- Dle, inasmuch as no more spring-pressure is:
| ?' requlred than is sufficient to prevent the
steam-chest bemu forced away from the cyl-
‘inder by the bteam -pressure acting in a space

equal to the area of the ports, and any addi-

“tional spring-pressure will tend to increase

the frlotlon between the valve and its seat

-~ ~without producing any corresponding benefit.
~- . "The steam- valve in the engine, made as
~ - above described, is operated by the oscilla--
- tory movement of the cylinderin the manner
| ‘heretofore common in oscillating steam-en-

gines.- ‘When the cylinder is at one limit of

'1ts throw, one of the ports, as e, Fig. 2, will
be in eommumeatmn with the exha,ust -pas-

~ sage through one of the exhaust—pmtq 17 of
-the valve I‘ while the. other pmt e’ of the |
- ¢ylinder Wlll be in communication with live-

steam passage f? this position of the parts

| the ports f

being illustrated in I‘w 2 .0of the drawings.

At the opposite: 11m1t of the throw of the cyl-

inder the port ¢’ will bé brought into com-

7 of the
It will

The same general results obtained. by the

use of the con&tructmn above described may
be obtained by the construction illustrated in
- Fig. 8, wherein the tubes I I’ are secured to a

statlonmy part-of the casting containing the
steam inlet and outlet passages and have
sliding connection with the valve, the stufi-
ing boxes or glands in this instance being

the St&tlonaly part of the casting.

trated in said Fig. 8,1 I” are the said tubes,

© . which are secur ed b) SCrew-] joints in the lower. |

ends of the passages . h’ of the casting H,

which, in this instance, is located in contact.-

with the casing G; and J J’ are glands formed

in the upper parts of the Va,lve K and sur-
- rounding the tubes, so that the latter may
. slide freely within the openings in the top of
- the valve as the latter 18 moved by the back-
Gl 1nﬂ'-spr1nﬂ's. )

4113596_’5?: :

pdelIlﬂ‘-llllgS aetmﬂ' upon the exterwr of the |
=~ valve, two small- ﬂ‘lands engaging. two sepa-
S rate. small tibes I I’ whleh are attaehed to-
~ " and move with the valve.

steam-tight joints may by this constr uction be
s 7 cheaply and easily made, while at the same
“ time interference with the free movement of
S _.__the valve by an excessof frictional resistance
~o. is prevented, owing to. the small swe of the

It Wlll be 1111delst00d flOIll the above that

my invention is not limited to the partleular:
construction illustrated in the tubes and
glands surrounding the same, but the append-
ed claims are mtended to cover said parts
“however the latter are dlsposed or arranged.

- In an oscillating engine the piston-rod acts

with considerable lateral pressure upon _the
gland or bearing-aperture in the cylinder--

head owing to the fact that the cylinder is

bodily moved by the action of the piston-rod-
alone, and it is desirable, therefore, not only

that the steam-tight 3011113 should be formed

‘at this point, but that the joint should be

capable of resisting lateral pressure and
‘adapted to be easily r eplaced without disturb- *
- To attain
these ends I provide a eonstluctlon in the
‘said bearing as follows:-

ing the other parts of the engine.

As more clearly-

75

80_

shown in Fw*s 4 and 5, the lower cyhndel—-_

_he&d C?is pr ovided Wlth a tubular projection
¢/, which is recessed to receive the packing ¢? -
-of the gland in the usual manner.
bllbhll]g or bearing ring made of ‘brass, Bab- -

| bitt, or other soft. metal or other material used -
for bearings, and mserted in the outer end of

the tubular pro;]ectlon ¢’ and fitting closely---

against the piston-rod. Said beallnﬂ-llnﬂ* 18
‘maae of two or more parts or Seetmns to en-
able it to be easily removed or placed in po-
sition when desired without disconnecting
the piston-rod. M indicates a ser ew-threaded
thimble, which is.engaged with an mterlol

L 1is a

screw-thread upon the tubulal projection ¢/,

and is arranged to engage the bushing L in -
such manner as to hold the same in place and

to thrust it inwardly for the purpose of com-
pressing the packing ¢
sirably provided with a flange, adapted tobe
engaged by an inwardly- extendmﬂ* Aange m

The bushing is de--

_90"

95

ICO

105

upon “the thimble M, which flange m emblaces '-

the end portion of the bushmn that extends

outwardly beyond the thlmble in the manner

110

illustrated. 'This particular construction is -

employed in order to make the bushing as
long as possible, and thereby give an extended
bearing-surface in contact mth the piston-
rod.

The eombmed packmmbm: or gland and

bea,rmn' constructed as above de&eubed has

11§

the 1mportant advantage that the bushing
forming its bea,rmn-surfa,ce may easily bere-

newed when 00 much worn for- further use

and a new busbing easily and quickly sub-
stituted. Another important advantage of

this construction is that in the use of a bush-
ing of soft metal or other material adapted

for use in bearings any wear which takes
place comes upon the bushing and not upon

120

125

the piston-rod, the life of which is thus pro-

longed. It *mll of course be understood that

the thimble M may be held in place by a SCrew-
threaded connection with the part ¢/, or 0the1-
wise, as desired.

In a marine or boat enmne constructed as

| herein described it is hwhly 1mportant that
| the crank should be held accurately in posi- -

I30



tion with relation to the cylinder, notwith- '

standing wear in the bearing or bearings,
which resist the endwise thruqt of the shaft
it being entirely obvious that in case the
crank-shaft becomes shifted endwise the pis-
ton-rod will be pressed to one side of the cyl-
inder by contact of the crank therewith and
the free working of the cylinder in its trun-

-nions thereby Seriously interfered with.

10

~ said screw-studs P P are placed nuts p p,

20

25
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The adjustable bearing O illustrated con-.

sists of two parallel bea,rmn*-rlngs O’ 0% ar-

ranged at opposite sides of a collar B? upon
the shaft B. The rings O’ O? are supported
from the engine- frame by means of two or
more rigid ser ew~threaded studs P P, attached

‘to the frame and passing throun'h holes in

said rings O’ O parallel with the shaft, Upon
ar-
ranged to bear against opposite sides of both
bearmmrmws SO that the latter may be ad-
,]usted towmd or from each other, or both of
sald rings may be adjusted toward and from
the engine-frame, as necessary or desirable
for the purpose set forth.
P’ P’ indicate loose rings or washers pldced

between the collar B* and the bearing-rings,

so as to provide a plurality of bearing-sur-
faces, either one of which washers may move
in case of heating of the bearing-surfaces, as
common heletofme in thrust-bearings for
marine engines.

The form of engine deseribed, wherein the
cylinder and steam valve are at the top of the
frame, 1S obviously an exceedingly conven-
1ent one, for the reason, among others, that
the reversing and throttle V&lves are by this
construction brought into a position conven-
ient for the engineer,and this form of engine
is therefore plefeued for stationary as well
as marine engines.

418,965

I claim as my Invention—

1. The combination, with an oscillating
cylinder, of a steam-valve for the same, con-
sisting of a convex cylindric valve-seat at-

tached to and moving with the cylinder, a 45

movable part or sliding valve fitting against
the said valve-seat and containing steam In-

let and exhaust passages, a stationary part
also provided with steam inlet and exhaust

passages, and separate steam supply and ex- 5o

haust tubes connecting said movable part or
sliding valve with’ sald stationary part, said
tubes bemg attached to one part and sliding
in the other part, said part in which the tubes

slide being provided with packing rings.or 5'5

glands surmundmg said tubes, substantially

as described.
2. The combination, withan oscillating cyl-

inder provided with a convex eylindric valve-

seat, of a sliding part or valve provided with 6o

steam inlet and outlet passages and fitting
against said valve-seat, an engine-frame pro-
vided with cylindrie casing or ~valve-chest G,
within which the said valve fits and slides, a

spring located within said casing and press- 65

ing against the sliding valve, and an adjust-
Ing-screw engaging the wall of the casing and
bearmn" on the spring, said screw having a
nut inside the casing, and the casing bemfr‘

provided with a hole for the insertion of a 70

wrench to turn the adjusting-serew, substan-
tially as described.

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses.

CHARLES B. RICE.

Witnesses:
C. CLARENCE POOLE,
F. W. JENKINS.
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