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UNITED STATES PATENT OFFICE.

WILLIAM SCHNEIDER, OF CIII(JAGO ILLINOIS ASSIGNOR 'IO TIIE VVHITFILLD

COMPANY, OF WIEMPHIS TENNESSEE, A CORPORATION OF MISSISSIPPI

_TELESCOPIC COM_F'_OUND_ ENGINE;

SPECIFICATION for:mmg- part of Letters Petent No. 690 620, dated January 8 1902

Appheetmn filed March 14, 1901, Ser:el No. 51,171.

(No model.)

- To all whom it may concern:

Be it known that I, WILLIAM SCHNEIDER,
a citizen of the United States, residing at

Chieago, county of Cook, and Stete of Illi-

nois, hcne Invented certam new and useful
Improvements in Telescopiec Compound En-

gines; and I do hereby declare the following:

- tobeatull, clear, and exact description of the

[0

invention, sueh as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters and fig-

ures of reference marked thereon, which form_

- a partof this speclﬁeatlon _
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- provements in the valve mechanism and in

35

This invention has relation to that type of ;
telescopic compound engine which comprises

a low-pressure evhnder a stationary abut-
ment, and a high-preseure cylinder working
in said low-pressure cylinder and on said

abutment, the inner head of said hlﬂ‘h-pres-_f

sure cyhnder constituting the dlﬂ’erenml ple-
ton of the engine. | ~

My invention has for its ob,]ect to SO con- | ¢

struct the engine as to reduce the loss of steam
and power by condensation and back pres-

sure to a minimum, thereby correspondingly
1ncreasing the- ef101ency of the engine and
-pr0port10nehy reduemg the (,osb of operat-

ing the same.
The invention has for 1ts f urt11e1 obJect im-

the means for operating the valves.
- These objects I attain in the manner and
by the means as hereinafter fully described

and as illustrated in the accempanymﬂ' dra,w-'
ings, in which— |

mees 1 and 2 are ve1 tleal seetlons of a

 vertical compound telescopic engine embody-

4.0 Fthe combined steam-chest and valve- -casing,
-FKig. 4 is

ing my improvements. Fig. 3 is a section of
taken on line x « of Figs. 1 and 2.
a section of the same, taken on line 7 v of Fig.
2; and Figs. 5 and 6 are enlarged side eleve-
tion and ple,n views, respectively, of the con-
nections between the valve-rods and their ae-
tuating-rods.

In Fws 1 and 2, ¢ indlcetes the 10W-p1es-'

Sure eyhnder C, the high-pressure cylinder,
{both open at their lower or outer ends;) c;

50 the inner he‘ld of the hwh -pressure eylmdel

to commumcate ports 2

 and differential piston of the engine, and A
the stetmnary abutment.

The low-pressure
cylinder 18 bolted to a suitable frame F, pro-
vided with the bearings for the crank- shaft

S, to whlch frame 18- lese bolted a tubular

gmde ¢’ in the extension of said low-pressure

55 |

cylinder, in which guidereciprocates the high-

pressure cylinder O, provided with bearings
¢* for the pins on the cross-head, to which one
‘end of the connecting-rod R is eonnected the

6o

ofther end of which 1od 1S . connected in the

usual manner with the wrist-pin of the crank
on said crank-shaft.

The upper head A of

| the low-pressure cylinder has formed therein
a steam-chamber 2/, and the stetlenery abut-
‘ment has a similar ehember a', and said abut-

ment is detachably secured t0 and supported .

sure cylinder and arranged axially therein

from a combined steam-chest and valve-cas-
ing D, hereinafter referred to as the ““valve- -
.._cesmg,” secured to the head of the low-pres- 70

| and extending through the differential piston

In pmcmce the eonnecblon between the .

abutment A and valve-casing D and the con- -
‘nection between the latter and the Iow-pres-
sure cylinder-head are made by screw-joints, -
though any other means for detachably eon-
-nectmw said parts may be resorted to.
1its upper and lower ends the valve-casing is
constructed in cross-section as shown in Fw

‘3, the steam-passages 6 communicating with
the steam-chamber %' in the head A of the

low-pressure cylinder and the chamber o' in

‘the abutment A, and between the passages
6, near the upper end.of the casing D, are

-Near

80 .-

formed ports 2", similar ports 3 bemﬂ' formed_ |

between the passages 6, near the lowerend_.
of said casing, said passages at the latterend

of the casing communicating, as above stated,

with the ebutment-ehember ¢’ through ports

H

a¢. The passages 2"’ (shown in cross- eectwn
Fig. 3) between lwe-—eteem passages 6 qerve

also ports 2" with exhaust-porte 2. Thevalve-
casing D, between the parts in which passages

6 are formed, is constructed in cross-section -
- as shown in Flg 4, the two eoncentric tubes

90.: _'

" with ports 2 and T

95

forming between them an annular steam:':

chambel d, and the inner tube or valve-cas-:
ing d' prope1 hes por bs 4 in commumcetlen

oty _
g N

199
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with said steam-chamber and auxiliary ports | v' has secured thereto, so as to move there-

2', adapted to be placed in communication
with ports 2. |
On the low-pressure eylinder is mounted a
casing B, provided with a live-steam passage
b' for connection in any well-known manner
with the source of live-steam supply and with
an exhaust-passage 0, which may be open 1o
the atmosphere or connected with a con-

denser. The passage b’ is in communication |

with the chamber 2’ in the head of the low-
pressure cylinder C'; and at its lower end the
casing B is of increased diameter to form an
annular exhaust-chamber 02 in communica-
tion with passage b and in communication
with the low-pressure eylinder through ex-
haust-ports 5. The bolt-flange of the low-
pressure-cylinder head 72 has a pipe-coupling
12, in line with exhaust-passage 0, and to the
said cylinder-head & is bolted an exhaust-

“casing K, having a passage or pipe & bolted

- to pipe-coupling A? said casing being pro-

30
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40
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‘casing K and head Ah.

vided on its under side with suitable flanges,
so as to form a dead-air chamber £’ hetween
The casing K has a
circular opening in line with and of greater
diameter than the valve-casing D, so that the
latter after being unscrewed from abutment
A and from the head & of the low-pressure

eylinder may be readily removed. 7To casing

K is holted a jacketing-casing J, which has
a circular countersunk or depressed portion
7', that serves as a closure for the opening in
casing K, and said casing J carries the stand-
ards s for the rock-shaft, to which the valve-
rods are connected. | | |

From the description of the general con-
strucetion of the engine it will readily be seen
that the valve-casing and the high and low
pressure cylinders are steam-jacketed in the
most effectual manner, and owing to the fact
that the valve-casing is completely surround-
ed by live steam during the operation of the
engine the temperature of the low-pressure
steam instead of being reduced is materially
increased, so that condensation of steam,
whether of high pressure or low pressure, is
effectually reduced to a minimum.

The exhaust-chamber 0° has a drainage-

opening % which is normally closed by a

drain-cock. (Not shown.) |
Referring now to the valve mechanisin

which controls the operation of the.engine, v

indicates the valve that controls the admis-
sion of live steam to the high-pressure eylin-
der and hereinafter referred to as the ‘‘dis-
tributing-valve,” and v’ indicates the exhaust-
valve, that controls the exhaust from botn
high and low pressure cylinders, both valves
being tubular, as shown, aund v* is the lower
head for said valves, which closes the lower
end of the valve-casing steam-tight. The

distributing-valve v has a contracted or re-
duced portion, forming with the valve-casing
an annular live-steam chamber4’, adapted to
communicate with the steam-chestd through
ports 4, above referred to. The exhaust-valve |

with, the lower valve-head v? by means of two

or preferably three rods r%, and said valve is
secured to a tubular valve-rod 7%, guided in &
bearing 7, formed on the part ;' of casing J.
The valve-rod 73 extends through and moves
with a ecross-head f, guided in guides 5°on cas-
ing J, and said cross-head has journals f"
connected to the ends of the arms of a bifur-
cated lever L, whose bearing-sleeve or long
hub 1. is loosely mounted on a shaft H, hav-
ing its bearings in standards s on casing J.
The hub L' of lever L has a radial arm L~

connected by ball-and-socket joint with the

connecting-rod 7', that connects the said tu-
bular valve-rod 73 with the eccentric LK’ on
crank-shaft L.
the connections described the exhaust-valve
and valve-head v* move in unison in the in-
ner tube d' of the valve-casing D.

The distributing-valve v is secured to a
valve-rod 72, that extends through the afore-
mentioned tubular valve-rod »° and has mo-
tion independently thereof, said valve-rod »*
having secured to its upper end a journal-
block provided with radial arms 8, connected
by links N to arms O’ of a bifurcated lever O,
having hubs or bearing-sleeves O° loosely
mounted on shaft I on opposite sides of the
hub I/ of lever L. The lever O hasa U-arm
03, econnected by ball-and-socket joint with
the connecting-rod 7, which latter is connect-
ed to eccentric K on engine-shaft S. (See
Figs. 5 and 6.) The eccentric E is controlled
by a suitable governing device, preferably

the well-known Rites governor G, mounted

on fly-wheel W, to automatically vary the
travel of the distributing-valve and the cut-
off according to the speed of the engine.

The operation of the engine is as follows:
In Fig. 1 the high-pressure piston-cylinder 1s
shown atthe limit of its up orin stroke, steam
exhausting from the high-pressure cylinder
C into the low-pressure cylinder C' not only
through ports 3, valve-casing ports 2'; and
long ports 2", but also direct through said
long ports 2", the high-pressure piston-cylin-
der making its down or out stroke under ex-
pansion. As the high-pressure piston-cylin-
der completes its down or out stroke its pis-
ton uncovers ports 5, leading to exhaust-

chamber 5% the distributing-valve 4 estab-

lishes communication between the steam-
chest d and valve-casing ¢’ and between the
latter and the high-pressure ¢ylinder through
ports 3, while the exhaust-valve at the same
time uncovers ports 2, allowing steam from
low-pressure eylinder to exhaust also through
said ports, the valve-casing, and through pas-
sage k& in exhaust-casing K into exhaust-
passage b, as shown in Fig. 2.
be seen that the exhaust from the low-pres-
sure cylinder takes place at both ends thereof
simultaneously, and the object of this is to
utilize the heat of the exhaust-steam to pre-
vent cooling of the low-pressure cylinder,
and consequently to prevent condensation of

(See Figs. 5and 6.) Through-

It will thus
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steam therein duringthe low- -pressure stroke, | abutment,an exhaust- chambor encompassing

while at the same time the steam in low-pres-

~sure cylinder at the ecompletion of the low-

pressure .stroke is ‘more rapidly exhausted
than would be the case otherwise.
there is a. reduction of resistance to the in-
stroke of piston ¢. Of course the exhaust

- through ports 5 is, practically speaking, but

10

momentary, yvet, as shown, these.ports are of
considerable vertical area. Hence exhaust
takes place a little before, and until the high-
pressure cylinder has 1oaohed the limit of its

. low-pressure stroke a comparatively large vol-

20

35

45

ume of steam exhausts through ports 5 be-

fore the piston ¢ again covers said ports on -

the high-pressure stroke. Thisarrangement

of ports 5 and 2 results in attaining a desir-

able and independent lead in exhsustlncr ir-
respective of the lead or lap of the valves In

viewof theconstruction and relative arrange-

ment of the valves v and v’ and valve-head
v* it will readily be seen that the valve-cas-
ing d' performs the function of receiver.

‘Having thus described my invention, what
I claim as new therein, and desu'o to sseum by

Letters Patent, is—

1. Ateleseople compound engine, compus-

ment and a high - pressure piston - cylinder
working in said low -pressure cylinder and on
said abutment an-exhaust-chamber encom-

- passing one- end of the low- -pressure cylinder,
-an exhaust-chamberatthe opposite end there-
of and ports leading from ‘said cylinder to

said exhaust- ohambers in combination with
means controlling said ports to cause steam

to- exhaust into both chambers on the low-
pressure stroke of the piston- eylmder for the

purposes set {orth.
2. Inatelescopic compound engine, the com-
bination with the low-pressure cylinder hav-

ing a chambered head, a chambered station-

ary abutment, the high-pressure piston-cyl-

inder working in said low-pressure cylinder |
and on said abutment and a casing on the

low-pressure cylinder having a lwe steam

chamber incommunication Wlth the chamber

.- inthelow-pressure-cylinderhead, an exhaust-

50

W
i

chamber above said head, and a second ex-
haust - chamber encompassing the opposite
end of said low-pressure cylinder, and ports
leading therefrom to said exhaust-chambers,
the ports leading to the encompassing ex-
haust-chamber being controlled by the move-
ments of the piston; of a valve-casing, a

steam-chest surrounding the same in commu-

nication with the chambersin the head of the

~ low-pressure cylinder and in the piston-abut-

6o

ment, ports leading from the valve-casing to
the high and low pressure  cylinders and.

valves controlling said ports to cause the en-
gine to work compound for tho purposes set
forth

3. A telescopic compound engine, compris-
ing a low-pressure cylinder,a stationary abut-

ment, a high-pressure piston-cylinder work-’

ing In sald low-pressure cylinder and on said

‘Hence

|

ing alow-pressurecylinder, a statlona,ry abut- |

| valve -rod,

‘one end of ‘the low-pressure cylinder, an ex-

haust-chamber at the opposite end thereof,

an air-chamber between the last-named ex-

8
el
0 - -.

haust-chamber and said low-pressure ¢ylin-

der and ports leading therefrom to said ex-
haust-chambers; in combination with.means
controlling sdid ports to cause steam to.ex-
haust from thelow-pressure cylinderinto both
exhaust-chamberson the low- pressmo stroke,

for the purposes-set forth.

4. In a compound telescopic enwne organ-- B
8o

ized as described, .the eombmatlon with  the

75

high and low prossuro c¢ylinders, the station-
ary abutment, the axially-disposed. valve-

casing provided with ports as described and

the steam-chest surrounding said casing and
‘communicating therewith.through ports:4;

of the valves v v', the valve-head v° connected
with valve v', a tubular valve-rod to which
the latter valve is secured, an eccentric on

the crank-shaft connected with said valve-

rod, a second valve-rod carrying valve v

90

and extending through the aforesaid tubular

of valve v, for the purposes set forth. o
5. A steam-engine comprising a low-prss-.

sure cylinder ha,vmcr a - live- steam -supply -

and an automatic eccentric on
aforesaid crsnk-shaft connected with the rod

95

chamber connectible mth the boiler formed

in one:of its heads, a stationary abutment,
and a high-pressure cylmder working in said
low-pressure cylinder and on said abutment
in combination with a steam-chest eonnected
with said abutment and openiiig into the

chamber in said ecylinder:- head, a tubular
valve-casing concentric with the stoam—chest |
and extendin g through the steam-chamber in

the head of the low-pressure oylmder suitable
distributing ports and passages in said chest

$ 100

105

and casing, and suitable valves in the latter

controlling said ports a,nd passaﬂ‘es, for tho'
purpose set forth, - |

6. A steam-engine oomprlsmg a low-pres-
sure cylinder, a stationary abutment, a high-

- TIO

pressure cylinder working -in said low—pres- |

sure cylinder and-on said abutment, and'a

valve-casing extending from- said abutmont

I15

through: the opposﬂze hoad of -the. low-pres-

sure eylmdor in combination with a jacketed

exhaust - chamber on said head having:an

opening in line with and of greater diameter
than that of said valve-casing, a removable
cover for said opening and a distributing-

120

valve in the valve-casing whose stem extends

| throu gh said cover, for the purposes set forth.:
7. The combination with the low-pressure

cylmdel of atelescopicengine organized as set
forth, the. sma,lly-a,rra,n_f_red valvo -casing, and
the .oxhaust-cham‘ber on the head-of said low-
pressure cylinder, said exhaust-chamber hav-

'ing an opening in line with and of greater di-

ameter than that of said valve-casing; of the
Jaoketmo'-easmo‘ J

opening in said exhaust chamber and carry-
ing the bearings for the valve-rods and for
the shaft that carries the rock-levers for sald-

125

136
~construected to close the
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15 the stationary abutment and the high-pres- |

=2

rods and also the cross-head guide for one of | sure piston-cylinder working on said ‘abut-
said valve-rods, substantially as and for the |

purposes set forth.
8. In a telescopic compound engine, the
combination with the low-pressure ¢ylinder, &

stationary abutment and the high-pressure

piston -cylinder working on said abutment
and in said low-pressure cylinder; of means
for exhausting thesteam from opposite points
of the high-pressure piston-cylinder into the
low - pressure cylinder on the low - pressure
stroke, for the purpose set forth. '

9. In a telescopic compound engine, the
combination with the low-pressure ¢ylinder,

690,620

ment and in said low-pressure cylinder, said
high-pressure cylinder extended beyond the

| packing on the abutment; of a tubular guide

for the high-pressure cylinder carried by and
in extension of the low-pressure cylinder, for
the purposes set forth.

In testimony that I claim the foregoing as

‘my invention I have signed my name in pres-

ence of two subseribing witnesses.
WILLIAM SCHNEIDER.

Withesses:
JOHN M. WALLACE,
O. A. WACHS.
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