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To all whom it maz Y CONCerm:
Be it known that I, WILHELM SCHMIDT a
subject of the King of Pr ussia, German Em-

peror, and a resident of Ballenstadt-on-the-

Harz, in the Duchy of Anhalt, in the Ger-

‘man Emplre, have invented certaln new and

useful Improvements in Compound Engines
with Regulator for Superheated Stea,m, (for

zerland, No. 12,584, dated June 3, 1896:

Fl:a,nce, No. 257 458 dated June 22, 1896 111
Belgium, No. 122 307 dated July 2, 1896, in
Italy, No 324, Vol. LX‘{XII dated July 6,

1896 in IIunﬂ'ary No. 7, 41.:) dated July 8

1896 and in Canada, No. 54, 185 dated \To-
vember 27, 1896,) of Whlch the followmn' isan

exact Speclﬁeeblon
- Thisinventionformsanim p1 ovementon the
arrangement described in my application, Se-

rial No 599,549, filed July 17, 1896, in which a

steam- power plent adapted to work with sSu-

perheated steamis combined with a device for

regulating the temperature, (especially the in-

let temperature,) of the superheated steam,
according to the degree of filling of the eyl—-
inder of the engine of that plant
ulating device is therefore such a one the

_ad;]ustment of which may be determined af-

ter or made dependent on the degree of fill-
ing of the cylinder. The object of the ar-
rengement deseribed in said application con-
sists, first, in obtaining a practically per-

~ fect exhaustion of the theoretical energy of
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the superheated steam, and, second, in allow-

ing of the use of even: hlf"hlj« superhea,ted-

Steem without any detriment to the respec-
tive cylinder and the piston of the same.
The points to be considered with regard to

these purposes and advantagesare fully treat- |
ed in the prior application in question, and I

therefore limit myself in the present applica-
tion to dwelling upon those points only that
are of special importance for the subject-mat-

- ter hereinafter described. The regulation of |
the initial temperature of the superheated

steam is also in this case (just so asin the ap-
plication, Serial No. 599,549, filed July 17,1896)

to be effected in such a way that the greatest

part of work that canbe rendered at a stroke
of the piston is rendered by dry steam, where- |

Sald reg-

¥

to about half the way of the piston.
words, the regulation is to be such a one that

as the rest of WOlk is rendered by eependme‘ -
saturated steam in such a manner that the

expanding superheated steam remains dry up

on a decrease of the degree of filling of the
cylinder an increase in the inlet temperature

In other - |

55

of the superheated steam is produced, andre-

versely, in either case with such a result that

the greatest part of work which (with regard
to the relative dimensions or proportions of

60

the respective cylinder) can be admitted to
be rendered by dry steam is obtained at any

degree of filling of the cylinder, so that that
pmt of the stroke on which the expanding

steam remalins dry may be of a uniform length -
in spite of changes in the degree of ﬁllmcr of

the respective cylinder. To obtain ﬂllb re-

sult, the inlet temperature of the superheated

steam should thus be made dependent on or

determined after the degree of filling of the

A

cylinder, and there should be removed from -
the superheated steam as much heat as is in

excess with regard to the degree of filling JLISTJ_

existing. |

| 75
Of course the removal of heat is effected in -

any case in a useful way in that the excess

of heat which the too highly superheated

steam is deprived of is transferred to water:

or steam, prefer ably, however, to the latter.

o o

Now the present invention 1efel sin general

to quite a particular manner of that tmnsfel

of heat,this particular mannerbeing intended-

for compound engines or multiple- -expansion

engines,r espeetwel y, and consisting in trans-
ferring the heat removed from the superheat—

ed lwe steam to the expanded steam con-

tained within or passing through the receiver-
This steam isthus
to be heated or reheated by superheated live
I have found it advantageous to let . .
the superheated live steam have such a tem-

of the respective engine.

steam:.

Qo

perature that its excess of heat (with regard to

the degree of filling of the high-pressure cyl-
inder of the enﬂ*me) 1s great enough to heat
the receiver-steam up to such a deﬂ'lee that

(with regard to the degree of ﬁllmcr of the
low - pressure cylinder) there occurs within

this cylinder a similar course in-the work of
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| the steam as is the case with the live steam 100
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“within the high-pressur euc'ylindel
the receiver of the compound engine must be

- provided with a reheater 1ntelealated into or

connected with the hve-steam conduif, sothat

either all the live steam or but a part thereof |
passes through that reheater on its way from.
‘the gener atm 10 the high-pressure cylmde]
B Lettmﬂ* the whole of the superheated live

' steam pass through the reheater of the re-

......................................................................................................................................................................

ing of the cyhndel of the 1espeetwe enfrme:
is a constant one, whereas with engines with

changing degrees of filling it is more advan-

jtageous 1:0 lead but a part of that steam
through the reheater in questlon the quan-
tity of that part being of course dependent_

| on the degree of ﬁl]mﬂ' |
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“connected Wlth the outlet-pipe 7 of the high-

- ‘pressure cylinder L and the left-hand side of
‘the receiver is connected with the low-pres-

"An alr&nﬁ'ement adapted to ka in the

‘manner labt mentioned is shown in vertical
‘section in the accompanying drawing.

~ The highly-superheated steam enters first |
‘a casing m, that contains a throttle-valve n.
The latte1 may be adjusted or regulated either
by hand or from the regulator or link-motion
or steam-distributer of the engine or from
any movable part, the extent of motion of
which depends on that of any of the parts.

- just mentioned. A pipeo branches from the
“casing m above the valven.

Said pipe termi-
Imtes in a lower chamber p? of the recelver

'The right-hand side of the receiver is

sure cylinder I by the pipe s. Thelower por-
tion of thereceiverisseparated from the other

or main portion by a horizontal wall or plate |

- w, that supports a number of upright pipes M

40

- onthe whole of theirlength. The right-hand
lower chamber p° of the 1 receiver is connected

45

of U-like shape.

side are sepalated from thoge on the right-

is therefore compelled to wash the pipes M

- with the casing m by a pipe z, termmatmﬂ'

bers p? and ® are put into intercommunica-

~ tion by an aperture ¢, allowing of the water
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of condensation colleetmn' W1th1n the cham-

ber p* to flow into and thr ough the chamber
water of condensation, but only on the com-
mencement of work. \Vhen the aperture {
is not fully closed by the water of condensa-
tion, then of course a small quantity of steam
will pass through the aperture from p* to 3
Owing, however, to the small size of that ap-

~erture the quantity of steam passin g through
6o

- feet with regard to the ob,]ect In view is not

the same 1s so little that a change in the ef-

caused theleby

The combined mufaces of the plpes M are
so measured that the initial temperature as:

The legs on the left-hand |

615-,311"1"

Therefore | the hwh -pressure. eyhnder, is well as the low-

pressure ¢ylinder, may be attained and main-
tained when the throttle-valve is fully open,
so that the greatest part of the superheated

‘steam passes directly through the casing m

into the high-pressure cylmder L, while but a

small _part: flows to said eylinder on the by-
way through the pipes o, M, and =. o
the degree of filling is. meleased there La,kes

...........................................................................................................................................................

“When
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section of the casing m by a suitable turmnﬂ' o

of the valve n, and a greater part of the su-

HE:LTIII'D" thus fully described the natme of

perheated steam is therefore eauSedto pass
through the pipes o, M, and <.
these cases the respectwe excess of tempera-
ture of the superheated steam is transmitted
. to thesteam plesent within or flowing through -
the receiver p p’, and that heat is utilized |

within the low-pressure eylinder L' accord-
-ing to the 1dea of invention.

In either of -

8'0'_ -

:thls mven’mon what I desire to secure by Let- -
ters Patent of the United States is— -
1. In a compound engine, the combination

with the high and low pressure cylinder, the
receiver and the parts between the 1a,ttel and =~
said cylinders, of a reheater combined with
said receiver, said reheater being connected

on the one side to the live-steam conduit of
the engine, and at the other side to the high-
pressure eyhnder L, of the same, the receiver-
Space proper bemﬂ*connected at'one side with

jo -

the _exhaust—steam pipe r of said hwh .pres-

sure cylinder L and at the other side with the

steam-inlet pipe sof thelow-pressure cylmde1

L, for the purpose as described. .
In a compound engine, the combination

Wlth the high and low pressure c¢ylinder, the

receiver and the. parts between the latter and

| said cylinders, of a reheater combined with
hand side by means of the wall 7, and the_

steam passing from the pipe 7 to the pipe s |

105 o
said receiver, said reheater being connected
| on the one side to the 11Ve-steam conduit of

the engine, and at the other side to the hm]l-: | |
pressure cylinder L of the same, thereceiver-

space proper being connected at one side with
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' | the exhaust-steam pipe r of said high-pres-
. Insaid (‘asmﬂ‘ below the valve n. The cham-

sure cylinder L and at the other. mde with

live-steam conduitand the high-pressure cyl-

inder, for the purpose as desembed
There 1s not constantly a formation of |

| the steam-inlet pipe s of the low-pressure cyl-
inder L', a direct connection between the said

_ 11.5 "

‘3. In a compound engine, the combination

‘with the high and low pressure c¢ylinder, the
| receiver z—md the parts between the latter, and
-said cylinders, of a reheater combined mth
| sald receiver, said reheater being connected =
. 1 on the one 81de to the live- Ste&m conduit of

| the engine, and at the other side to the high- =
pressure cylinder of the same, the live steam

125

being caused to a greater or less extent, ac-

cording to the position of the throttle-valve
| n, partly to pass directly through the casing -

m, and partly through o M« to the said high-
pressure cylinder, the receiver-space proper

- 65 required for the lowest degr 60 of filling f01 1 being eonneeted at one side Wlbh the exhaust
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‘steam pipe r of the high- pressule cylmder L,
and at the other side with the steam-mlet
pipe s of the low-pressure cylinder L', a di-
rect connection between the said live- steam
conduit and the high-pressure cyhnder of the
engine, and a regulating device in said direct

| oennectlon for the purpose as deseubed

!

speclﬁeatlen in the presence of two subsm 1b- .

ing W1tnesses
| WVILHELM SCHMIDT.
Witnesses: I . .
R. HERPICH,
- C. BROCKHAUS.
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