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UNITED STATES

PATENT OFFICE.

KARL GOLSDORF, OF VIENNA, AUSTRIA-HUNGARY.

COMPOUND LOCOMOTIVE-ENGINE.

- SPECIFICATION forming partof Letters Patent No. 526,778, dated Qctober 2, 1894,

Application filed June 7, 1893, - Serlal No. 476,808, (Nomodel) Patented in Belgium April 8, 1893, No, 104,218 ; in Grermeny
April 8, 1893, No, 75,023 ; in Switzerland April 8, 1893, No. 6,855; in France April: 8, 1893, No, 229,232 ; in England April

8,1808, No. 7,279 ; in Ttaly June 30,1893, XXVII,
No. 33,962,

To all whom it may concern:

Be it known that I, KARL GOLSDORF,- en-
gineer, a subject of the Emperor of Austria-
Hungary, residing at Vienna, in the Province
of Lower-Austria, in the Empire of Austria-
Hungary, have invented certain new and use-
ful Improvements in Compound Locomotive-
Engines, for which I have obtained Letters
Patent in Belgium, No. 104,218, dated April
8,1893; in Austria-Hungary, No. 19,354 and
No. 33,962, dated July 28, 1893; in Germany,
No. 75,023, dated April 8, 1893; in Switzer-
land, No. 6,855, dated April 8, 1893;in France,
No. 229,232, dated April 8, 1893; in Great
Britain, No. 7,279, dated April 8, 1893, andin
Ttaly, Reg.Gen.Vol. XX VII,and Reg. Gen.Vol.
LXVII, No. 38 and No. 84,143, dated June 30,
1893; and I do hereby ‘declare the following
tobea full, clear, and exact deseription of the
invention, such 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 of refer-
ence marked thereon, which form a part of
this specification.

Hitherto it has been necessary for the pur-
pose of enabling compound locomotive en-
gines to be started in whatever position the
crank of the high pressure cylinder may be
at the time, to provide in the pipe or passage
connecting the high pressure cylinder with
the receiver, special closing or cut off devices
such as cocks, valvesor dampers, that are op-
erated, at the moment when the engine is to
be started, in such a manner as to prevent
the fresh steam supplied from the boiler and
entering the receiver and low pressure cyl-
inder from exercising an injurious counter-
pressure in the high pressure eylinder on the
side opposite to that in which the high press-
ure piston moves when the distributing valve
of such cylinder is closed.

This invention has for.its object to enable
compound locomotive engines to be started
without the employment of any special de-
vices such as referred’ to, however unfavor-
able the position of the cranks may be at the
moment,asfor example when the crank of the
high pressure piston is nearly horizontal and

50 that of the low pressure piston is practically

34,143, LXVII, 38, and in Austria-Hungary July 28,1893,No, 19,364 and

vertical. Forthis purposethe valve face of the
low pressure cylinder is formed with orifices
or poris that are in communication with the
main steam pipeor boiler and are so arranged
that during the ordinary operation of the en-
gine they will be effectually closed, while
when the engine is to be started, in which
case the ordinary working point of cut off
(corresponding to form about fifty to sixty
per cent. of the piston stroke) is exceeded,
one of these ports will be uncovered or opened
whereby steam will be admitted to that end

.of thelow pressure eylinder corresponding to

the required direction of motion, with the re-
sult that the low pressure piston will be set
in operation. From the steamchest of the
low pressure cylinder the live steam passes
into the receiver and thence into the high
pressure cylinder entering on thatsideof the
piston therein which is opposite to that in
which the movement of the piston ought to
take place. Thus the steam entering the
high pressure cylinder will exercise a certain
counter-pressure, which however will be over-
come by live steam from the boiler as soon as
the position of the cranks undergoes theslight-
est alteration, such live steam from the boiler
entering direct into the high pressure cyl-
inder. When the low pressure slide valve as-
sumes such a position that the port, which
until then has been open, is closed, the direct
admission of steam into the low pressure eyl-
inder will be discontinued and therefore any
injurious counter-pressure that might other-
wise result therefrom is completely obviated,
so that the locomotive engine can then be
started by the steam pressure exerted upon
the high pressure piston alone. This arrange-
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ment is applicable to compound engines with .

two or more eylinders and may be usedin con-
junction with any form of link motion for the
purpose of starting engines, provision being
made for all the conditions on which thepoint
of cut off depends (such as the extent of mo-
tion of the eccentric, the effective length of
the link, the angle of lead, &e.) to be fulfilled
asto allow of a maximum point of cutoff (cor-
responding say to about ninety per cent. of
the stroke of the engine). - |

. Inorderthat the invention may be fully un-

[$]e]

95

| Sole)




IO

I5

20

25

30

35

40

50

55

6o

65

glerstood, reference is had {o the accompany-
ing drawings, in which— o -
Figure 1 is a side elevation, Fig. 2 a hori-
zontal section, and Fig. 3 a vertical cross sec-
tion of a compound locomotive engine con-
structed in accordance with this invention.
Fig. 4 is a plan to a larger scale, of the slide
valve face of the low pressure cylinder; and

Figs. 5§ and 6 are respectively a longitudinal |

and transverse section of the valve chest of
the low pressure cylinder. Fig. 7 is a dia-
gram (on the Zeuner system) for a link mo-

tion arranged in accordance with this inven-

tion, :

From the drawings it will be seen that the
slide valve face of the low pressure eylinder
is provided with two orifices or ports a a, that
are connected by channels o ¢’ and pipes b b
to a common pipe ¢ that is in communication
with a cross pipe d and the main steani pipe
d’. The ports a of the said channels o’ are
so arranged in the valve surface that in the
ordinary operation of the engines, during

which the point of eut off doss not exceed fifty |

or sixty per cent. of the stroke they remain
closed under the action of the piece or bridge
S’ of the slide valve f for the low pressure
cyhudpr. ‘When, however, the link arrange-
ment is, for the purpose of starting the en-
gine, adjusted for a larger point of cut off
(corresponding, say, to ninety per cent. or
more of the stroke of the engine) one of the
said ports will be opened (Fig. 5) whereby
steam will be admitted from the cross pipe d
to thatend of the low pressure ¢ylinder which
corresponds to the direction of motion of the
piston at the time. When the ports are closed
by the slide valve f, the steam can no longer
pass from the main steam pipe d’ and cross
pipe d into the low pressure cylinder, and
therefore no counter pressure is produced
upon the high pressure piston. As moreover,
owing to the large point of cut off the posi-
tion of the cranks is now the most favorable
one, and inasmuch as the port ¢ which has
remained closed up to this time only opens

when the piston stroke in the low pressure

cylinder changes, the link motion may be ab-
solutely relied upon for effective operation
in starting the engine. )

The ports a o may be located at any other
proper point in the face of the valve seat,and
in such relation to the valve as to be con-
trolled thereby,and opened whenever thenor-
mal point of cut-off is exceeded, as above ex-
pldined. :

The diagram of Zeuner, Fig. 7, corresponds
to a link arrangement fitted for a maximum
cut off (say ninety-four per cent.) in accord-
ance with this invention. .

In the diagram, I is the crank cirele; II is
the circle the radius of which equals the
maximum overlapping; III is the slide valve
circle calculated for the minimum :cut off
(fourteen per cent.); IV is the slide valve cir-
cle for the medium cut off (ffty per cent.) V
is the slide valve circle for the maximum: cut
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off; and VI is the line connecting all the
slide valve cireles (the central curve).

The distance between the two ares of cir-
cles VIIand VIIIdrawn in dotted lines, equals
the width of the ports @ in the direction of
motion of the slide valve f. "

It will be seen from the diagram that the
ports o in the ordinary operation of the en-
gine remain closed until a cut off correspond-
ing to about fifty per cent. of the stroke of
the engine (which is the maximum under or-
dinary circumstances) is attained. When
however the mechanism is adjusted fora cut
off corresponding to ninety-four per cent. of
the stroke one of the ports o will begin to
open when the piston has completed about
one half per cent. of its stroke, and will be
fully open when two per cent. of the piston
stroke has been made. It then remains fully
open until the piston makes about eighty-
five per cent. of its stroke after which the
closing of the said port will begin. When
the piston has made about ninety per cent.
of itsstroke the port will be completely closed
again.

It is to be understood that the arrange-
ments hereinbefore described may also be
applied to engines operating with more than
two cylinders, it being only necessary in that

_case tofulfillthe conditions hereinbefore men-

tioned.

I claim—

1. In compound locomotive engines, the
combination with the low pressureslide valve,
of a valve seat therefor provided with the
usual steam ports and with two auxiliary
steam ports in perpetual communication with
the source of live steam, adapted to be cov-

‘ered and uncovered by the said valve under

certain conditions of cut-off, for The purpose
set forth.

2. In compound locomotives, the combina-
tion with the low pressure slide valve, of a
seat therefor provided with the usual steam
ports and with two aunxiliary steam ports in
perpetual eommunication with the live steam
supply and arranged relatively to the slide
valve so as to be normally covered thereby
and uncovered to admit live steam to one or
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the other side of the low pressure piston ac- :

cording to the direction in which the engine
is to move whenever the normal cut-off point
is exceeded for the purpose set forth.

3. The herein described means for starting
compound locomotives, which consist in the
combination with the low pressure slide valve,
of a valve seat therefor provided with the
usunal steam ports and with two auxiliary
steam ports a, a, in perpetual communication
with thelive steam supply,said portsarranged
relatively to the valve so as to be closed steam
tight thereby during the normal operation of
the engine, and to be uncovered by said valve
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when the cut off point exceeds the normal -
whereby live steam may be admitted to the
side of the low pressure piston corresponding
with the direction in which the locomotiveis
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to move to start the same through the me-

dium of said piston only, and whereby after

closure of said ports and the consequent ces-

sation of counter pressure on the high press--
ure piston, the locomotive can be set in mo-

tion through the medium of the latter piston,

substantially as set forth.

Intestimony whereof I affix my signaturein
presence of two witnesses.

KARL GOLSDORF.

Witnesses:
A. SCHLESSING,
F. BELMONT.




