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WAGON COMPANY, OF INDIANAPOLIS,
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To all whom it may concern:

Be it known that I, PAUL H. WHITE, a citi-
zen of the United States, residing at Indian-
apolis, in the county of Marion and State of
Indiana, have invented a new and useful
Steam - Engine, of which the following is a
specification. * - -

My invention relates to an improvementin |

steam-engines,especially in single-acting mul-
tiple-cylinder engines particularly designed
for steam wagons or carriages. |

‘The objects of my invention are to produce
a compact yet comparatively powerful engine
which may be cheaply constructed, to provide
means by which the eylinder may be connect-
ed to run either simple or compound, to pro-
vide a peculiar connecting-rod construction

vide such improvements in details of con-
struction as shall be hereinafter pointed out.

‘The accompanying drawings illustrate my
invention. . |

Figure 1 is an axial section on line 1 1 of
Fig. 3. Fig. 2 isa transverse section through
the high-pressure ¢ylinders on line 2 2 of Fig.
1. Fig. 3 isan endelevation. FKig. 4 isa de-

compounding-valve set to compound the c¢yl-
inders.

inders directly to the steam-supply. Iig. 6
is a detail of the means forshifting the com-
pounding-valve. Fig. 7is a side detail of the

adjacent ends of opposite connecting-rods. |
Fig. 8is a detail at right angles to Fig. 7. IFig.
9 is a detail of the low-pressure piston.

In the drawings, 10 indicates a four-sided
box-like body, to each end of which issecured
abearing 11, within whichismounted a crank-
shaft 12. Shaft 12 extends through the body
10 and is provided in that portion which lies
inside of the body with a pair of cranks 13
and 14, which are preferably set at an angle

to each other, the said eranks being in' the
drawings shown at right angles to each other.

Opposite crank 13 openings 15 are formed in
the two sides of body 10, and in each is fitted

~ the inner open end of a high-pressure eylin-

-der 16, each of said cylinders being prefer-
ably bolted to the body. Opposite crank 14

|

for oppositely-arranged pistons, and to pro-

Fig. 5 is a view gimilar to Kig. 4, |
with the compounding-valve set to connect
both the high-pressure and low-pressure cyl-

openings 17 are formed in t];lé sides of body
10, and in each is fitted the inner open end.

of a low-pressure cylinder 18, also bolted to
the body. Each cylinder is provided with a
suitable piston, steam being admitted to one
side of the piston only. I prefera piston con-
struction consisting of a chambered body 19,

‘the chamber 20 of which may be filled with an

insulator 21, such as mineral wool. Thebody
19 is provided at its rear end with a pair of

INDIANA, A CORPORATION OF
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bosses 22, between which is placed a head 23,

adapted to receive a pin 24, which is passed

therethrough and through the bosses 22. . The

peripheries of the bosses 22 are threaded, and

upon said threads is screwed a flange orsup-

plemental piston.25, the said part being so

t formed as to leave.anannular groove or space
26 between the rear of the body 19 and the

supplemental piston, the said supplemental

piston at the same time retaining the pin 24

in position. Each connecting-rod 27 or 27’ is
provided at its piston end with a threaded
portion 28 and a reduced portion 29, which
reduced portion is adapted toreceive a washer

30. The portion 28 is screwed into head 23

°

75

at right angles to pin 24 until the reduced

‘end 29 engages said pin, a washer 30 of desired
thickness being introduced, so as to allow the
rod 27 to be properly adjusted and seated in

position. Acecess is had to the interior of

body 19 through an opening closed by a suit-
able plug 31. The construction described

may be slightly varied, as shown in the high-

pressure ¢ylinder in Fig. 1, if such variation
is necessary on account of thesize of the pis-
ton and still retain the insulating-chamber
90. In view of the faet that the cylinders
are single-acting the force exerted by each

piston throngh its rod to the crank-shatt is
always a thrust, and the force of the crank-
shaft upon the rod in returning the piston is
For this reason 1 have de-.

-vised the peculiar construction now to be de-

also a thrust.

seribed, the construction being cheap and at
the same time of such character that no ad-
justment need be made for wear. Neither
can there be any pounding due to looseness

of parts, so that there is no temptation fora
comparatively unskilled operator

to attempt
to adjust the bearings. |
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- The connecting-rods 27 and 27" are identi-
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cal, with the exception of their crank ends.
Rod 27" is provided at its crank end with a
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passage 58 forms a connection between the
outer end of chamber 38 and the outer end of

socket 32, slightly less than a semicirele in | chamber 42. 70
length and of a radius to fit the wrist-pin of | Each pair of the high and low pressure cyl-

5 the crank. Adjacent said socket and con- | inders is fitted with a compounding-valve 43
centric therewith the rod 27’ is provided with | in the manner described, and each of said
a pair of segmental flanges 33, which project | valves is provided with a link 59. Both of
from the sides. The rod 27 at its ecrank end | said links 59 are connected to a shifting-lever 75
18 of a thieckness equal to the thickness of the | 60, upon opposite sides of the pivot thereof,

10 piston-rod 27, including the flanges 33, and | so that by swinging said lever the two com-
i1s provided with a socket 34, similar in size | pounding-valves may be similarly and simul-
and extent to the socket 32. In order to pre- | taneously shifted in their chambers.
vent displacement of the two connecting-rods | The several parts desceribed are shown dia- 8o
and to form a running connection when the | grammatically in Figs. 4 and 5, the ports be-

15 parts are operated without pressure upon the | ing slightly distorted due to the development
pistons, I provide a yoke 35, which yoke is | of the peculiar section taken. In Fig. 5 the
slotted in its middle, so as to form a pair of | parts are in position for both cylinders to re-

‘straps 36, between which may be passed the | ceive high-pressure steam, valve 43 being so 8s
rod 27'. The ends of yoke 35 are bolted to | placed in its chamber 42 as to bring the re-

20 the crank end of the rod 27, and the straps | duced portion 44 opposite the inlet-port 41
36 thereof pass around and outside of flanges | and the by-pass 49 and at the same time cut
33 of the rod 27'. A limited movement of | off passage 59 from that portion of chamber
each crank with relation to the other upon | 42 occupied by the reduced portion 44. In go
the wrist-pin is allowed, owing to the short- | this position the high-pressure steam passes

25 ness of the sockets 32 and 33. By this con- | from port 41 into that portion of chamber 38
struction each connecting-rod has a bearing | surrounding the reduced portion 40 of the
upon the full length of the wrist-pin. valve 39, and when said valve is properly

Kach high-pressure cylinder is provided | moved by the valve-gear steam will be ad- g5
with a single port 37, which is both an ad- | mitted through port 37 into the high-pres-

30 mission and exhaust port, and this port com- | sure cylinder. At the same time the steam
municates with a cylindrical valve-chamber | passes into that portion of chamber 42 oceu-

33, within which is mounted a valve 39, hav- | pied by the reduced portion 44 of valve 43,
ing a reduced middle portion 40. Leading | and from thence passes through passages 49, 100
into chamber 38 is a steam-inlet 41, the said | 55, and 50 into that portion of chamber 46

- 35 inlet leading also into a cylindrical valve- | occupied by the reduced portion 48 of valve
chamber 42. In chamber 42 is mounted a | 47, and from thence is admitted by the valve
compounding-valve 43, said valve having a | 47 into the low-pressure cylinder through
reduced middle portion 44 and being prefer- | port 45. The exhaust from the high-pressure 103
ably exactly like valve 39. Each low-pres- | eylinder passes upon proper movement of

40 sure cylinder has a single port 45, which | valve 39 into the outer end of valve-chamber
serves both as an exhaustand admission port, | 38, from thence through passage 59 into the
and said port leads into a eylindrical valve- | outer end of chamber 42, and from thence
chamber 46, in which 1s mounted a valve 47, | through passage 56 of the connector 51 and 110
having a reduced middle portion 48. Lead- | out of the exhaust-opening 57. The exhaust

45 1ng from about the middle of chamber 42 is a | from the low-pressure eylinder passes directly
by-pass 49, which returns into the chamber | through port 45 into passage 56 and from
42 near its outer end, and leading from cham- | thence out through passage 57. By shifting
ber 46 1s a by-pass 50, which is similar to by- | the compounding-valve 43 into the position 115
pass 49 and returns into chamber 46 near its | shown in Fig. 4 that end of port 41 leading

so outer end. The twochambers 42 and 46 are | into chamber 42 is closed and the reduced
connected by a connector 51, which is prefer- | portion 44 of valve 43 is brought opposite the
ably a single casting provided with a pair of | end of passage 58. In this position of valve
bosses 52 and 53, boss 52 fitting into the outer | 43 the steam from the high-pressure cylinder, 120
end of valve-chamber 42 and boss 53 fitting | which is exhausted through port 37 into the

55 into the outer end of valve-chamber 46. The | outer end of chamber 38, passes through pas-

- connector is bolted into place, so as to form | sage 58 into that portion of chamber 42 occu-

~ steam-tight joints, by means of suitable bolts | pied by portion 44 of valve 43, from thence
54. Running through connector 51 is a pas- | through passages 49, 55, and 50 into cham- 12 5
sage 55, (shown in dotted lines in Figs. 4 and | ber 46, and from thenceinto the low-pressure

6o 5,) which passage forms a connection between | c¢ylinder, the exhaust from the low-pressure
the outer ends of the by-passes 49 and 50. | eylinder taking place in the manner already
The connector 51 is also provided with a | deseribed. The outer end of the compound-
passage o6,which passageisentirely independ- | ing-valve 43 in its passage cuts off direct com- 130
ent of the passage 55 and forms a direct con- | munication between chamber 42 and the ex-

65 nection between the outer ends of chambers | haust-passage 56 of the connector. It is to
42and 46. Leading from passage 56 or form- | be noticed in this connection that all of the

valves are identical and that the connector

ing part thereof is an exhaust-passage 57. A
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which connects the high and low pressure: }' crank shaft and secured to said body, pistons

cylinders is a single castmo; thus very mate-
rially cheepening' the cost of produetion.

‘With the cranks seton the quarter, as shown
in the drawings, and thecrank-shaft turning |
-in the direction indicated in Fig. 1, with the

oengine compounded, the steam from the high-

- ‘pressure- eyhnder on one side of the ereuk-

10

I5

shaft must pass into the low-pressure cylin-
der on the opposite side.

which forms a direct connection between the
two by-pass passages 49, sothat for about one-
fourth of a revolution the steam from the
high-pressure cylinder on one side will pass

. from the adjacent valve-chamber 38 through

passage 58 (see Fig. 5) and valve-chamber 12

~-into-the adjacent by-pees 49 and from thence
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'hke body, a crank-shaft extending there-

through pipe 61 into the other by-pass 49,

passing from there throagh the passages 55 |
and 50and valve-chamber 46 of that side into
When

‘the engine is reversed or is run in the direc-

the adjacent low-pressure cylinder.

tion opposite to that indicated in Fig. 1, how-
ever, the steam from each high- preseure cyl-

inder exhausts into the edjecent low-pres-

sure cylinder, as will be readily apparent
from an inspection of Kig. 1.

The valves 39 and 49 may be operated by’

any suitable valve-gear, but preferably by the

gear described and clelmed in my pending ap-
In this gear the
-erank-shaft is premded with two eeeentrles‘
62 and 63, which are located between the two

plleetlon Serial No.77,375.

cranks 13 and 14, and mounted upon said ec-
centries are eccentric-arms 62" and 63', re-
spectively. Both valves 39 are connected to

the eccontric-arm 63’ by links 64 64, and both

valves 47 are connected to the eecentl ic-arm
62’ by similar links 65-65. The outer end of
each of the eccentric-arms is provided with a
slide-block 66, and both of said blocks are
mountedina single diametrical slot 67,formed

in a eircular plate 68, rotatably supported
in bracket, hung upon the crank-shaft and
~ held by a bracket 70.. Plate 68 may be shifted
in its support so as to reverse the engine or
by means of a
pinion 71 engaging teeth on the periphery of |
The top of the body 10 is closed:

change the points of cut of

the plate.
by acover-plate 73. DBy this arrangement the
entire mechanism, including all of the valve-
gear, 1s inclosed, so that there is no opportu-

nity whatever for dust to get into the work-
The body 10 may be filled with

011 which oil being entirely protected from

ing parts.

the air will be suf clent to supply the engine

for a long period. For this'reason thereisno

need for the operator to expose any of the

moving parts of the enn'me for 0111:10' or ad-

justment. _
-~ I claim as my invention—
1. In an engine, the combination of & bex:-

through, a pair of high-pressure eylmders,

pair of low-preeeure cylinders, two of said eyl-—"

- f

In order that this
may be accomplished, I provide a pipe 61,

mounted in said eylinders, connections be-
tween said pistons and emnk-sheft valves
for controlling the passage of the motwe fluid

to and from said eylinders, valve-gear mount-

ed inside of the body and connected to said

valves, and means for closing said body so as

‘to inclose the working parts of the engine.

2. Inanengine,the combmatlon with ehwh-

pressure eyllnder and a low-pressure cylm-:

der, of a valve-chamber, a communication be-
tween said valve- ehamber and the high-pres-
sure cyhnder asecond valve- chember a com-
munication between said second valve cham-

ber and the low-pressure cylinder, a third-
valve - chamber, a communication between

said first and third valve-chambers, a pair of

passages independently connecting different
points of the second-and third ve,lve cham-

bers, an exhaust-passage connecting with one
of said pair of passages, a steam- inlet leading
into the first and third chambers, a pair of

valves mounted in the first and eeeond cham-
bers and adapted to open and close the pas-
sages leading into the high-pressure and low-
respectively, a 'valve

pressure eyhndels
mounted in the third valve-chamber and

adapted to be shifted so as to open ecommuni-

cation between the steam-inletand one of the

passages leading to the second valve-cham-

ber and to eunulta,neouely open the passage
between the first valve-chamber and the ex- | _
100

haust-passage or to close the steam-inlet into

8
b *

5

350

95

the third eha,mber and simultaneously open :

communication between the first valve-cham-
ber and the passage leading to the second

- Valve-ehember threuo‘h the thu d velve chem—- |

ber. |
3. Inanengine,the combmebmn with a hwh

pressure eylmder and a low-pressure eylm- |

der, of a valve-chamber formed adjacent the

hlgh pressure c¢ylinder, a second valve-¢cham-
ber formed adjacent the low-pressure eylin-

110

der, a by-pass leading from one point of said

-second chamber to enother a’ third valve- -
‘chamber, a by-pass leading from one pointof

said third chambertoanother, a passage form- -

inga connection between said by passes,an ex-

necting the second valve- ehember and the

‘115
heust—pessafre connecting thesecondand third -

-valve- ehambersmdependentof the by-passes, - '
a passage connecting the first valve-chamber

and the high- pressure cylinder, a passage con- _
120

low-pressure cylinder, a steam-inlet commu- -

nicating with the first and third valve-cham-
bers, and valves mounted insaid threecham-
" bers, substantlelly as end for the purpose set.
I2

4., In an-engine, the cembma,tmn with a high- - >
pressure cylmder and . a low-pressure cylm-
“der, of a valve-chamber formed adjacent the -

forth.

hlgh pressure cylinder, a second valve-chamni-

ber formed adjacent the low-pressure cylin-
der, a by-pass leading from one point of said
| second chamber to another
chamber, a by-pass leading fmm one pointof

inders being arranged upon each suie of the | said third chamber to another a connector

‘130

third valve-
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adapted tobe secured to said second and third | pressure cylinders, connections between the

chambers, an exhaust - passage forming

through said connectora connection between

said second and third chambers, asecond pas-
sage formed through said connector and ar-

ranged to connect the by-passes, a passage

connecting the first valve-chamber and the
high-pressure c¢ylinder, a passage connecting

the second valve-chamber and a low-pressure |

cylinder, a steam-inlet connecting with the
first and third valve-chambers, and valves
mounted In said three chambers, substan-
tially as and for the purpose set forth.

9. In an engine, the combination with a
crank-shaft having a pair of ¢ranks one ar-
ranged in advance of the other, of a pair of
high-pressure cylinders having their pistons
connected to one of the c¢ranks, a pair of low-
pressure cylinders having their pistons con-
nected to the other crank, suitable valves for
each eylinder, suitable valve-gear for operat-
ing the valves, and a passage leading from
each high-pressure cylinder to both low-pres-
sure cylinders.

6. In an engine, the combination with a
crank-shaft having a series of cranks ar-
ranged in diffierent phases, of a pair of high-
pressure cylinders each having its piston con-
nected to a crank, a pair of low-pressure cyl-
inders each having its piston connected to a
crank of a phase different from the high-pres-
sure crank, suitable valves for each cylinder,
suitable valve-gear for operating said valves,

and a passage leading from each high-pres- |

sure cylinder to both low-pressure cylinders.
7. In an engine, the combination with a
crank-shaft having a pair of cranks one ar-

ranged in advance of the other, of a pair of |

single-acting high-pressure c¢ylinders having
their pistons connected to one of the cranks,
a palr of single-acting low-pressure eylinders
having their pistons connected to the other
crank, a passage leading from each high-
pressure cylinder to both low-pressure cylin-
ders, suitable valves for each cylinder ar-

ranged in sald passages, and suitable valve-

gear for operating the valves.

8. In an engine, the combination with a
crank-shaft having a pair of cranks, of a pair
of opposed single-acting high-pressure c¢ylin-
ders, connections between the pistons thereof

and one of the cranks, a pair of opposed low- |

pistons thereof and the other crank, a com-
bined inlet and exhaust port communicating
with each cylinder, a series of valves one for
each of said ports, areversing valve-gear con-
nected to said valves, a suitable valve-cham-
ber for each valve, a passage forming a com-
munication Dbetween each high - pressure
valve-chamber and one of the low-pressure
valve-chambers, and a passage forming a com-
munication between said passages, whereby
the exhaust from the high-pressure cylinder
may pass into either of the low-pressure c¢yl-
inders.

9. Inanengine, the combination of acrank-
shaft and the crank thereof, a pair of oppo-
sitelv-arranged single-acting cylinders and
pistons therein, a pair of connecting - rods

each attached to a piston, a segmental socket

formed in the crank end of each connecting-
rod and adapted to receive the wrist-pin
whereby each rod may have a limited swing
upon the wrist-pin with relation to the others,
a pair of oppositely - extending segmental
flanges carried by one of the connecting-rods

concentric with itssocket, and a yoke having

its ends attached to the other connecting-rod
and 1ts middle encircling the said flanges.
10. In an engine, a single-acting piston
therein consisting of a head having a cham-
ber formed therein, an insulating material

| placed in said chamber, and a peripheral

groove formed in said piston between the
chamber and the connecting-rod connection.

11. In an engine, a single-acting piston con-
sisting of a head having a chamber formed
therein, an insulating material packed in said
chamber, a pair of lugs projecting from the
rear wall of said head, a pin mounted 1n said
lugs, a connecting-rod carried by said pin be-
tween the lugs, a supplemental head secured
upon said lugs, and means for maintaining
the forward end of the supplemental head
some distance from the rear wall of the cham-
bered head so as to form a peripheral insu-
lating-groove between the chambered head
and the supplemental head.

PAUL H. WHITE.

Witnesses:
ARTHUR M. HoOD,
BERTHA M. BALLARD.
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