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UNITED STATES

PATENT OFFICE.

JOHN F. KRIEGER AND JOHN H. EICKERSHOFF, OF CINCINNATI, OHIO.

COMPOUND STEAM-ENGINE.

SPECIFICATION iorming part of Letters Patent No0:318,003, dated May 19, 1885.
Applicaii{)‘n filed Febrnary 20, 1885. (No model ) |

To all whom it may concermn:
- Be it known that we, JOHEN F. KRIEGER and
JOHN H. EICKERSHOFF, citizens of the United
States, residing at Cincinnati, Ohio, have in-
vented new and ugeful Improvements in Com-
pound Steam-Engines, of which the following
1S a specification. | -

Ouar invention relates to that class of double
or compound engines in which the smaller or

high-pressure cylinder acts as a valve-chest

and its piston as a governing-valve for the
larger or expansion cylinder and piston, its ob-
ject being to improve their construction and
the efficiency and economy of their operation.

As heretofore constructed, the form of en-
gine to which our improvements are applied
not only exhausted.from the expansion-cylin-
der between the piston-heads constituting the
double piston of the primary or high-pressure
cylinder, but also exhausted the residual live

- steam from the primary-cylinder through an

ordinary and separate exhaust-cavity and gov-
erned port of a P-valve and seat. At each
stroke, therefore, of the primary piston there
was a loss of the residual live steam employed
in driving said piston. Moreover, a cut-off
valve was applied by means of a supplemental
valve-chest in order to enable the engine to
be worked ‘‘expansively’’ as a true com-
pound-engine; but such was- practically de-
feated by reason, among others, of the loss of
steam-pressure in the large opening afforded
by the intermediate steam-chest. These de-
fects 1nvolved a serious loss of economy and
efficiency in the operation of such engines,
which 1t 18 the object of our invention to
remedy. | |
To this end our invention consists in a con-

struction dispensing entirely with the D-ex-

haust valve and its exhaust-port, substitut-
ing therefor an admission-valve by which the
high - pressure exhaust is entirely avoided,

~and the resdual live steam, after supplying
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the expansion-cylinder, instead of being ex-
hausted independently from the high-press-
ure ¢ylinder is retained therein as a cushion
for the high - pressure piston and afterward
utilized in the expansion-cylinder; and it con-
sists, further, in the combination, with such
admission-valve, a cut-off valve applied with-

in the valve-chest directly to said admission- .

valve, thereby not only dispensing with the
-extra valve chest and ports and avoiding the:
the valve-.
chest with steam of high initial pressure after -

loss of power incident to filling

each closure of the cut-off valve, but also per-

fectly regulating the relative expansion and

distribution of steam in both cylinders.
Mechanism embodying our invention is
1llustrated in the accompanying drawings,

forming part of this specification, which rep-

resents longitudinal sections of both eylinders
in 8 common axial plane, showing their pis-
tons,connecting steam-passages,and the valves
and admission-ports. , '
In these drawings, A designates the sec-

‘ondary or expansion cylinder; g, its piston;

B, the primary or high-pressure cylinder; b b,

its double piston; ¢ ¢, the connecting steam-

passages between the cylinders; O, the valve-
chest located upon the primary cylinder, and
d d the steam-admission ports opening from
the valve-chest C into the cylinder B. -

~ The governing-valve D for the ports d d is

of rectangular form, without exhaust-cavity,

having parallel faces above and below, and
provided with vercical apertures e e, corre-

sponding with the port-openings, but sepa-

rated by a greater interval, extending throu gh

both faces of the valve near its extremities.
“Upon the upper face of the valve D is fitted
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atwo-part cut-oft valve, K, adjustable inlength

upon a stem, s, engaging its parts by right
and left screw-threads, respectively, said stem
projecting rearward through the valve-chest
C, and being there provided with a manipu-
lating hand-wheel, g,engaging asuitablespline
or groove upon the stem.

The parts thus described are provided with
the ordinary connections and operating mech-

anism,which we have not deemed it necessary

to exhibit or describe, as they are not mate-
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rially concerned in our improvements except

as stated.

The operation is as follows: In the travel of

the primary or high-pressure piston it uncov-

ers the ports ¢, through which the steam, hav-

ing completed its work in driving the primary
piston b, now enters the expansion-cylinder
A and acts upon the piston a, the two pistons
and their crank-connections being relatively
S0 arranged as to counteract the dead-centers

95

100




2. S 318,003 L S

... each of the other. : When the piston s on its | = 1. In a compound engine, the combination 45 SRR
R R re’itum -stroke again passes a port ¢, the induc- éof high and low pressure cylmders the former : .
.o tion-valve D bemg closed the partmllv -spent | ecarrying a double piston operating as a eon- -
o steamisnot allowed to escape, but is cushioned | trolling induction and eduction valve for the =
SRR RS :5: behind the piston 6 and compressed ultimate- | latter, an exhaust-port opening from the high- -+
N ]y to near its initial pressure, and again util- | pressure cylinder between the pistons thereof, s
o sootor oo o dzed in connection with the new supplyof live | and an induction-valve arranged to govern the= AR I
... . . steam upon opening the admission-port 4 for | admission of steam to the high-pressure ¢yl-: = -
.o arepetition of the stroke. . The exhaust ulti- | inder, whereby the steam is Solelyf exhausted .
X0 mately takes place solely fl om the éXpan&ion - | from the engine, first from the high-pressure =
.+ v .. cylinder between the heads 6 of the primary | into the low-pressure cylinder, and then back 55 .

BRI piston by a port, f, 0pen1ng at mld length of and outward through the sole exhausbpmt be- -
theprlmalycylmdei’- ST tween the pls‘mns Of the hwh ‘pressure (33.11.1:1—' S
. TItwill readily be perceived that by Slllt‘lbly der, as set forth. S - ﬁ EEEEE R
L :15' p10p01t101‘.11ng the admission valve and ports | z In a compound enmne af the ‘class de SR
- and by proper adjustment ot the cut- off valve ; fscubed the comblnatmn of the high-pressure 60 ERNEERE
oo the live steam 18 not only economized with ref- | and low- -pressure cylinders and their pistons .~
... . erenceto the ordinary loss occurring in the | and connecting-ports, having its sole exhau%b. SR
o admission-ports, but it effective power may | from the hlgh ‘pressure cylmder into the low-+ - .
o e ' be most ecoummca]]y realized by permitting | pressure ¢ylinder, and: from thence outward = =
oot a partial expansion.in the pr1nmr3 cylinder, | between the. hlnh -pressure pistons, with anin- 65 R
o0 to be afterward eo'mpleted in the 8 'ef*ondary: i duction-valve govemmw the high:pressare . =+
A S R cyhnder while no steam is exhausted fromthe | eylinder, arranged to retain the residual or: =~

N R R ~englne until it has done 1ts work 'in both cyl- { unexhausted steam in the high-pressure ¢yl- =
B Y- 1 .1-nders, also, that by the direct application of | inder as a cushion for 1ts plsbon substdntlally: SR
. . the cut-off .valve to the admission-valve all |'as set forth. -« .0 o f-70-1=1:_-;'7
o lossofsteam occmrmg thl()l]ﬂ‘h asupplementa’. [ 3. Ina. compound engine: of the elass de L
.chestlsavmded B T --f.scrlbed having 1tssoleexhau%ﬁomthehmh'-*if.f.fr:;
R R ~Anincidental advamtaﬂ*e ofthls constr uetmn 1into the low pressure cylinder,and from thence .

o 0 is that by proper admstment of the cut-off | outward through the high-pressure piston,an:
N R ~valve the engine may be started by admitting | adjustable cut- off valve,arranged as described, 75
oo i hive steam to  both. cylinders, and afterward, as | in combination with the mductmn valve, hloh '''''''''' }
v oo 1b gathers force and momentum, the valve nnyz and low pressure cylinders, connectmg.pm ts R
oo be readjusted to operate the engme as - a frue | and single exhaust-port 7, subbtantmlly as a,nd' i
-:._-f_;.-_-_-;;u;35_comp0undengme ___;_;;--.::fmthepurposesebiorth...-_ _______ |
o Ib wll be obwous that some of the advan-| - In testimony whereof we have her eunte .sr:t. 80 SR
tageshel eln enumerated may be attained with- | our hands in the presence of two subsecribing |
out using any cut-off valve, the admission- | witnesses. |
valve I being given sufficient lap to secure the , TOHN TF. KRIEGER .
o desired compression, and such modification pai . -
* we conceive 1t::o be within the spirit of our in- | JOHN H. EICKERSHOFF. '
vention. _ ' Witnesses: S i
We claim as our invention and desire tose- | L. M. HosEA, g
cure by Letters Patent of the United States— -~ R.D. GALLAGHER. |
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