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This invention relates to railway locomo-
tive terminals of the direct steaming type,
and particularly locomotive terminals hav-
ing station buildings and other facilities con-

i suming power, for instance, electric current.
A railway locomotive terminal that has come
to be known in the art as a direct steaming
terminal is one in which facilities are pro-
vided for storing locomotives during their

10 layover period (usually segregated from the
positions at which fires are discharged by ar-
riving engines and fresh fires are ignited on
departing engines, and therefore commonly
called “fireless engine houses”), as well as
15 facilities for bringing to such locomotives,
from an extraneous local source, either steam
alone for maintaining the locomotives in a
steamed condition without the aid of fire on
their grates while being held over, or both
20 steam and hot water from such local source in
the terminal in proportions appropriate for
establishing, without the aid of fire on the
locomotive grates, a steamed condition in
locomotive boilers that have been emptied.
For maintaining steam pressure on loco-
motives held in so-called fireless engine
houses at direct steaming terminals, only a
moderate steam pressure is required, but for
reestablishing a steamed condition in these
30 locomotives as quickly as possible after they
have been emptied a high steam pressure is
desired ; and for making certain tests on the
locomotives, such as setting the safety valves,
1t is essential to supply steam to the locomo-
33 tives from the extraneous source at a pres-
sure in excess of the locomotive working
pressure. The high steam pressure should
also be available at fireless engine houses for
steaming the locomotives up to a suitable
3 operating pressure at which they can be dis-
patched after being held at a moderate pres-
sure during the long layover period. Omne
object of holding locomotives at a moderate
steam pressure during such long layover
5 period is to reduce the radiation losses that
Increase proportionally with the pressure at
which the locomotive is held under steam.
Continuous supply of high pressure steam to
locomotives being held nunder steam during
U their layover period would be disadvanta.

25

geous for the reasons, among others, that the
safety valves on these engines would be
opened too frequently, and the amount of
steam condensation that would accumulate in
the locomotive boilers would be excessive.

The usual practice in direct steaming ter-
minals is to furnish steam at high pressure
In a single steam main to the engine house
and provide a small by-pass around the
principal steam operating valve through
which steam may flow from the high pres-
sure supply line to each locomotive. When
it is desired to hold a locomotive under
steam for any length of time in the engine
house, the valve in this by-pass is opened
while the main steam operating valve is left
closed, the effect being to admit enough steam
to the locomotive boiler to maintain only a
moderate steam pressure therein. This
process is technically known as “floating”
locomotives and is described and claimed both
as to the method and the equipment for prac-
ticing the method in U. S. Patent No. 1,788,-
064 issued to George E. Murray under date
of January 6, 1931.

The present invention does away with the
use of the above-described by-pass floating
arrangement for maintaining moderate
steam pressure in locomotives during their
holdover period, and in place of the single
main serving a number of stations and havy-
ing the by-pass arrangement at each station,
substitutes two steam mains carrying differ-
ential pressures to all the stations served,
and having at each station separately con-
trolled connections through which they may
supply to a locomotive at said station, high
pressure or moderate pressure as required.
The lower pressure carried in one of these
mains is approximately that at which it is
found most advantageous to hold locomotives
during their layover period. The valve and
connections from the moderate pressure
steam main to the locomotive may be such as
will allow an equalization of the pressure in
the locomotive with that in said main, or may
be throttled sufficiently to cause a lag in such
equalization of pressure when found desir-
able. The higher pressure carried in the
other steam main is sufficient for raising the

60

65

70

15

80

85

90

95

100




10

15

20

25

30

40

45

55

2

locomotive pressure to a suitable degree for
dispatching the locomotive from the ter-
minal or making certain tests on the locomo-
tive requiring a pressure at or approximately
equal to the full working pressure oi the
locomotive; and the connections from this
steam main to the locomotive, together with
the operating valve, are so proportioned that
a rapid transfer of high pressurs steam to
the locomotive can be effected in steaming
up the locomotive boiler from an empty con-
dition or boosting the steam pressure in the
boiler after the locomotive has been main-
tained at a moderate pressure during the
layover period.

Tn combination with the delivery of steam
to the locomotive engine house at two differ-
ential pressures for direct steaming purposes

as above described, my invention includes a
steam-driven engine, preferably of the tur-
bine type, receiving steam at the higher of’

these differential pressures and exhausting
steam at the lower of said differential pres-
sures, this exhaust steam being conducted to
the engine house through the lower differ-
ential pressure main and utilized for such
phases of the direct steaming method as can

be accomplished with this lower differential
pressure.

To facilitate the practical opera-
tion of this invention, in the practice of which
a fluctuating load may occur in the use of
the lower pressure steam, I prefer to employ
a steam turbine of the so-called “bleeder”
type, which is adapted to deliver its full
load capacity when receiving steam at the
higher differential and exhausting practical-
ly all of this steam at the lower differential
pressure, but is also equipped for expanding
steam from the higher differential pressure
down to approximately atmospheric pressure
or, if desired, a vacuum, and is so designed
that the quantity of steam exhausted at the
intermediate pressure may fluctuate from a
maximum, approximating the total weight
of steam- delivered to the turbine, down to
zero, at which stage all of the steam delivered

to the turbine is expanded to approximately -

atmospheric pressure. Such fluctuations in
the quantity of steam exhausted at the-in-
termediate stage for delivery to the engine-

house in: the lower differential pressure line.

do not affect the capacity of this type of tur-
bine for power generation as usually trans-
mitted to an electric generator. Steam ad-
mitted to the turbine at the initial high pres-

ure and expanded to the intermediate stage,
from which it is exhausted at a pressure suit-

“able for moderate pressure requirements of

60
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direct: steaming in the engine house, is
affected in virtually the same way as would
result from its being run through a pressure
reducing valve to obtain the lower pressure
but in this instance it has performed useful
work in bsing thus expanded to a lower pres.
sure, so that in reality that portion -of the

1,896,765

electric current produced: or other work per-
formed by the expansion of this steam in the
turbine between the high and intermediate
stages is obtained with very little steam in
addition to the amount of steam that would
otherwise have to be produced for such phases
of direct steaming as can be accomplished
with steam at a relatively low pressure.
The practice of generating electric current

or performing other useful work by ez-

panding steam from a high initial pressure
to a moderate pressure at which it is re-
quired for various processes, has long been

nracticed where, as 1n paper mills, ete. there
- 9 bl

is a continual demand for this low pressure
process steam as well as for generating elec-
tric current. Also, this procedure has been

often employed for generating electric cur- .

rent and utilizing exhaust steam from the
engine génerator for heating purposes, bub
at locomotive terminals -there has been no
constant demand for moderate or low pres-
sure sheam except for heating purposes, and
as this is a periodic requirement which ab
some terminals applies for cnly a few months
out of the year, the opportunity for economy
in generating electric current in connection
with the use of low pressure steam is limited.
But with differential steam pressure mains

throughout the engine house having separate ¢

direct steaming connections to each locomo-
tive as proposed in my invention, I am able
to obtain a substantial moderate pressure
steam load throughout the enfire year at
locomotive terminals of the direct steaming

‘type and employ this load in ‘conjunction

with a steam engine or turbine receiving
steam at a high pressure at least equal to
that supplied to the higher pressure man

in the engine house and exhausting all or a

portion of this steam in sufficient quantities
to supply all of the direct steaming- func-
tions that can be'accomplished at a moderate
pressure. ' .

If a single steam miain is used in fireless
locomotive terminals with a sufficiently high
pressure to bring an emptied locomotive

boiler to steamed condition or to develop

the high pressure with which it is desired

to dispatch a locomotive for duty, and this.

single main is made to supply steam through
a by-pass at a rate appropriate to “floating”
locomotives or keeping them steamed to a
moderate pressure while they are held over,
the hold over pressure on a relatively large
locomstive, or one subject to high radiation
losses, will drop until the difference between
the lccomotive pressure and the pressure in
the steam supply main induces a steam flow
of sufficient heat content to compensate for
the heat losses through such radiation. Con-
versely, the pressure on 2 smaller locomotive

_counected to the steam supply main through

a by-pass of the same size builds np ag the
pressure difference between the locomotive
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and the steam supply main diminishes, and
steam flow through the by-pass is retarded
until the leat content from steam thus ad-
mitted to the locomotive is equal to the lower
raciation loss on the smaller locomotive. It
has been found in practice that large and
small locomotives held under steam at direct
steaming stations by means of this by-pass
floating arrangement now in use, may range
I pressures aivtained from 75 to 150
pounds, dependent upon the size and radia-
tion tendency of the locomotive. This is due
to the fact that when steam is supplied from
one and the same high pressure main,
through identical by-passes, to the drop con-
nections leading to large and small locomo-
tives alike, heat loss and consequent pres-
sure drop is not so fully restored in larger
locomotives having greater heat dissipat-
ing surfaces, as in smaller locomotives with
lesser heat dissipating surfaces.

The primary object of the present inven-
tion is to provide means whereby large and
sinall locomotives may be maintained alike
at a desired pressure while being held over
at direct steaming stations, without fires on
their grates; and the invention proceeds upon
the principle of using for this purpose a
moderate pressure steam supply main that
1s separate and distinet from the high pres-
sure steam supply, so that all locomotives so
held may take steam until a pressure equal
to or bearing a predete:mined relation to the
moderate pressure steam main is attained in
the locomctive boiler, regardless of its size
and radiation losses.

A collateral object is to provide a system
whereby the principle of dual supply pipes
furnishing, respectively, high pressure steam
and moderate pressure steam to direct steam-
Ing stations in a railway terminal may be
realized in a rational and economical manner.
Except where stationary boilers of two dif-
ferent pressure capacities are already avail-
able, it would not economically be desirable
from the standpoint of stationary power
plant engineering and operation to build a
stationary power plant with the intention of
operating the boilers therein at different pres-
sures, n order to supply to direct steaming
stations one pressure for steaming up locomo-
tives to their full working pressure, and an-
other pressure suitalile for holding locomo-
tives without fires during their lay-over peri-
od; and this is true even though the phases
of the direct steaming method which can be
performed at the moderate pressure may nox-
mally equal one-half or even a Jarger propor-
tion of the total steam required for dirvect
steaming purposes in a fiveless engine house.
Hence, where the system is eriginally con-
structed on the dual steam supply plan, the
use of a single steam source with pressure at
least equal to that required for the high pres-
sure steam main is a desideratum, and this in

3

turn imposes the requirement of some prac-
ticable means for stepping down the steam
pressure to that appropriate for the moder-
ate pressure supply main.

One means for obtaining two differential
pressures in two different supply mains,
vithout operating stationary boilers at two
different pressures, would be to draw off a
portion of the steam from a single high pres-
sure steam source and deliver the same to
the moderate pressure supply main through
a pressure reducing valve.  But this method
1s open to serious objection where the volume
of steam delivered, the duration of delivery
and the variations in steam flow are large as
in the moderate pressure steam main used
for hold over purposes in direct steaming sta-
tions, for the reason that the pressure reduc-
ing valves may fail to function properly, par-
ticularly if not carefully maintained; also
that they have a limited range of capacity
for the quantity of steam delivered from the
high pressure source to the moderate pres-
sure main. If these valves are made large
enough to deliver the maximum quantity of
steam that may be required for supplying the
moderate pressure main, and this requirement
should drop to a minimum below the capacity
of the reducing valve, the effect will be to
damage this valve by cutting out its seating
surfaces,

Accordingly, in realizing the purposes of
the present invention, the system contem-
plates the use of a single high pressure boiler
source from which steam is drawn for both
high pressure and moderate pressure mains,
and a steam actuated engine is interposed be-
tween this single source and the moderate
pressure main and adapted to utilize steam
from the single source in the generation of
power by expansion of such steam, and de-
liver the expanded steam at a residual pres-
sure adequate for the purposes served by the
moderate pressure main. One type of steam
engine appropriate for such service is the
turbine of the so-called “bleeder” type, which
not only avoids the disadvantages of the
aforesaid reducing valve method of stepping
down steam pressures, but enhances the sco.
nomic value of the system and. by its genera-
tion of power, compensates for the cost of
the dual system of steam mains as compared
with the single steam main system.

In the accompanying drawings, in which
several embodiments of the invention are
shown by way of illustration—

Figure 1 is a schematic representation of
one embodiment of the invention. including
one locomotive direct steaming stotion, of
which there may be any desired number.

Figure 2 is an elevational view of the con-
nections and controls emploved at a direct
steaming station whereby selective communi-
cation with the dual system of steam supply
mains, in addition to the connections normal-
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ly made at such a station, may be effected at
will,
Figure 3
Figure 2. : :
Figure 4 is a view similar to Figure 1
showing a modified embodiment of the in-
vention, according to which, the steam gen-

is a plan view of parts shown in

erating source may be operated at a pressure

in excess of that required in the high pres-
sure steam supply main to direct steaming
stations, as when such higher pressure is de-

‘sired for more economical operation of the

steam power  gemerator; pressure control
mechanism such as & reducing valve and an
accumulator being added to automatically
reduce the pressure of steam supplied to the
high pressure direct steaming supply main
from the source pressure to that pressure de-
sired in said high pressure main, in addition

to a steam power generator; as in Figure 1,

employed for stepping down the source pres-

gure of &team to that appropriate. for the

moderate pressure direct steaming supply
main;and o T TR :

Figure 5 is a similar view showing still
ancther modified embodiment of the inven-
tion, in which the steam generating source is
operated ab.a pressure in excess of that re-
quired in either of the dual steam supply
mains to direct steaming stations, steam from

“said source being expanded dewn to two dif-

ferent stages in the steam power generator,
from one of which stages steam is released to
the higher pressure supply main at an ap-
propriate pressure therefor, and from the
other of said stages steam is released to the

“moderate pressure supply main at the de-

sired moderate pressure to be maintained

therein. -

A represents a direct steaming station

~typical of any number of stations that may

60

be required in a fireless engine house or else-
where, and which require the furnishing of
steam at both high and moderate pressures
for their operation; such stations including
a high presstre steam pipe main 1, a moder-
ate pressure steam pipe main 2, and other

equipment as may be desirable, such, for in-
stance, as a locomotive blowoff pipe main 3

and a filling water pipe main 4. This sta-
tion is also provided with a flexible connec-
tion 5, usually referred to as the “steaming
drop.” adapted for convenient attachment to
the lecomotive boiler: for instance, at its
blowoff cock 6, and for selective communica-
tion with any of the pipes 1, 2, 3 and 4,
through a booster fitting 7 of ordinary con-

struction having a bottom outlet Ta leading

through pipe 5 to the locomotive blowoff
cock 6: a lateral outlet 7h communicating
through bramnch 8 with the blowoff pipe 3; a
side inlet T¢ from the filling water main 4;
and a single top inlet 7d communicating with
both of the steam mains 1 and 2, through
which inlets steam and hot water can be ad-

“such,

1,896,765

mitted and delivered to an empty locomotive
boiler in the requisite proportions for estab-
lishing a steamed condition therein; 8 being
the .connection through which the booster
fitting 7 communicates with the blowoff pipe
3; 9 the connection through which it re-
ceives refilling water from pipe 4; 10 the
connection leading from the high pressure
main 1; and 11 the connection leading from

the boiler pressure main 2. These connec-

tions may be better observed upon reference
to Figures 2 and 8, where they will be found
identified by the numerals above given and
associated with other features now conven-
tional in direct steaming station equipment,
for instance, as valve 8« controlling the
blowoff connection 8; valvé 9a controlling
he- filling water connection 9; check valve
8b preventing back flow from the blowoff
main 3 to the booster fitting 7; and check
valve 95 preventing flow from the booster
fitting 7 back through connection 9 to the
filling water main 4. o

In addition to the equipment thus far de-

scribed at direct steaming stations, the pres-

ent invention centemplates the use of an op-

erating valve 10z in the connection 10 which
£ .

-leads frem the high pressure steam main 13
.an operating valve 11 in the connection 11
leading from the moderate pressure steam *

main 2; and two-check valves 106 and 115,
respectively, in said connections 10 and 11,
each designed to prevent back flow of steam
from booster fitting 7 to the supply main, or
interflow from one steam main to the other
steam main. '

B represents a generating source of high
pressure steam, for instance, a conventional

steam boiler from which steam at or mear

boiler pressure may be withdrawn through

‘a pipe header 12.. In the layout illustrated

in Figure 1, high pressure steam supply main
1 forms a continuation of boiler header 12
and delivers to the direct steaming station A
steam received from the boiler substantially
at boiler pressure, inasmuch as this particu-

lar embodiment contemplates operating the

boiler at the highest steam pressure required
for direct steaming purposes. Moderate
pressure steam supply main 2 receives steam
drawn off from a steam power generator C,
which is furnished with steam at substan-

=T
ot

tially the operating pressure of boiler B,

through a pipe 13 branching from header
12 at 14; steam power generator C being in

the nature of @ steam turbine having a draw- -

off outlet 15 through which it delivers to the
moderate pressure steam supply main 2 at
an expansion stage in the turbine which ren-
ders the drawn off steam appropriate in pres-

,n..
T
&

sure for maintaining locomotives in a -

steamed - condition: at direct steaming sta-
tions supplied by the moderate pressure
steam main 2. If at any time the demand for
moderate pressure steam supplied to. direct
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steaming stations through main 2 exceeds
that which is obtained through draw-off out-
let 15, said moderate pressure main 2 may
also receive steam through a cross-over pipe
source pressure sfeam
supply pipe 18, a valve 135 of the type com-
monly designated as “pressure reducing”,
wherein the degree of opening is governed
by a diaphragm 13z acted upon through pipe
13y by the pressure in the pipe 13a, to the
effect that as the pressure in 134 drops below
a predetermined degree, the pressure upon
the diaphragm 13z is correspondingly low-
ered and the opening of valve 13b thereby
enlarged by the counteracting force of 3
weight or spring until the additional steam
flow through said valve is sufficient to re-
store the pressure in the pipe 13¢ to said
predetermined degree. Conversely, if the
pressure in pipe 13a rises above the desired
degree, the effect upon the diaphragm 132 is
to throttle the steam flow through said valve
until the pressure in pipe 13z has been
restored to its desired degree. Steam not

Sdrawn off at 15 continues through the

turbine either to final exhanst 16 or to
such additional draw-off connections as typi-
fied by 17, whence steam may be released
at appropriate pressures for other uses, for
instance, supplying the battery of heating
radiators 18 through pipe 19, and which ad-
ditional draw-off connections may be in ad-
dition to the conventional final exhaust 16
usually found in such turbines. By the
means thus far described, the direct steam-
ing station A is provided with steam at two
different pressures appropriate the one to
its high pressure requirements and the other
to its moderate pressure requirements
through a dual system of pipe mains which
are independent one of the other, with the
advantages already herein described.

The steam power generator C lends itself
with peculiar advantage for the service of
direct steaming stations as herein described,
for the additional reason that it may deliver
steam at reduced pressures through addi-
tional draw-off connections, typified by 17,
to radiators such as 18, from which the resid-
ual heat units derived from such steam in the
form of condensate may be returned by pump
20 from said radiators to a hot water reser-
voir 21; while steam finally exhausted from
the power generator C through connection
16, after condensation in condenser 92, may
have its residual heat delivered in the form
of condensate by pump 28 through connec-

‘tion 24 to the said reservoir, thus augmenting

the supply of hot water received by said reser-
voir from the condenser 25 and separator 26,
representing facilities of a conventional type
for obtaining hot water by means of steam
heat content in locomotive boiler blowoffs
received from direct steaming - stations
through the blowoff main 3.

5

Hot water reservoir 21
may be used as a source of hot water for fill-
ing locomotive boilers at station A, through
pipe 4 by means of pump 27 and also as a
source of hot water for feeding boiler B b
neans of pump 28 and pipe 29; the heat of
the water supplied through the last-named
delivery being, if desired, augmented by in-
terposing in said pipe 29, feed water heater
80 deriving its heat from exhaust of steam
actuated auxiliaries such as pumps 20, 23,
28 and other pumps, as 31, used for forcing
cooling water through condenser 22. Con.
densate from said boiler feed water heater
through pipe 82, and from other sources if
available, may advantageously be delivered
to the hot water reservoir 21.

According to Figure 4, the dual pressure
steam supply mains 1 and 2, to be connected
with the locomotive through parts substan-
tially
reference characters similar to F igure 1, are
here supplied from a steam boiler B which is
operated at a pressure materially higher than
the highest pressure desired for direct steam.
ing purposes at station A, necessitating both
a reduction in the pressure of steam from the
boiler source to the high pressure supply
main 1, and a further reduction from source
pressure in the steam delivered to the moder-
ate pressure supply main 2. To this end,
boiler header 12 delivers steam at source pres-
sure and at a relatively uniform rate through
pipe 83 to a steam heat accumulator 34, from
which accumulator steam can be drawn off
through pipe 35 and supplied to the high
pressure steam supply main 1, at either a uni-
form or relatively fluctuating rate in suffi-
cient amount, governed by a control valve
86 of known type, having diaphragm 86a
subjected to the pressure of steam in pipe 1
through branch pipe 365 which functions in
the usual way, to maintain the pressure de-
sired for direct steaming at station A.

The cross. connection 37 shown in Figure
4 1s adapted to supply steam direct from the
boiler source to the high pressure steam sup-
ply main 1 through a pressure reducing valve
38 which functions in the usual way to gov-
ern the amount of steam flowing through the
connection 37, so that the highest steam pres-
sure desired for direct steaming at station A
will be maintained in main I; this connec-
tion being useful as an alternative source of
steam supply to the high pressure main or
as a supplement to the accumulator for either
continuous or emergency use, in which case
the valve 38 automatically functions to feed
steam from source B direct to main 1 as re-
quired to maintain the desired high pressure
in said main whenever the amount of steam
received from the accumulator is deficient for
this purpose. = As in Figure 1, steam for the
moderate pressure supply main 2 in Figure
4 1s supplied at the desired pressure to main 2

in such a system

the same as described in and bearing
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from the draw-off outlet 15 in"the power

ot

generator C: A

The elements illustrated in Figure 4 and
not included in the foregoing description may
be understood by applying the description oi
parts similarly numbered in Figure 1. In
Figure 4, however, the feed water supplied to

" boiler B through pipe 29 is heated to an eco-

T0

s

nomical degree in a feed water heater 30 sup-

plied with condensate from various sources,
such as the heating elements 18 and condenser
99 and receiving the exhaust steam of pumps
20, 28, 29, 31 and such other steam actuated

auxiliaries as desired through the exhaust’

header 800. . : —
~ According to Figure 5, the steam generat-
ing boiler B is operated at a pressure in ex-
cess of the highest pressure desired for direct

- gtéaming purposes, and the steam power gen-

25

30

~35

<540

erator O is utilized for stepping down the

_préssure of steam from the boiler source by
"successive ‘stages of expansion to both -the
‘higher and lower pressures desired for di-
- rect steaming purposes, steam at a lower

pressure desired for supplying the mod-
erate pressure main 2 being drawn off
from the power gencrator through outlet 15,
while steam at the highest pressure desired
for direct steaming is -drawn off from the
power generator threugh a prior stage outlet
150, and thence supplied independently to
the high pressure main 1. That is to say,
the steam power generator C which receives
its steam at relatively high boiler pressure,
delivers steam after one stage of expansion,
to high pressure main 1, and, after a succeed-
ing stage of expansion to moderate pressure
main 2; the steam being taken off at these two
stages through the draw-off outlets 15¢ and
15. : : :

In Figure 5 the parts not specifically men-
tioned may be identified by applying the de-
scription ‘of similarly numbered parts in
Figure 1. A feature shown in Figure 5 in
addition to those shown in either of the Fig-
ures 1 or 4, is the provision of pipe 19a lead-
ing from the low pressure draw-off outlet 17

in the steam power generator C to a water

760

- 85

heater 80z, which is in addition to the pipe
19 leading from the draw-off outlet 17 to an
air heater 18z ‘typifying a means for the
seasonal use of low pressure steam so that the
expanded steam issuing at 17 may either be
used: for air heating and other seasonal re-
quirements, or may have its residual heat
content transmitted in. heater 30z to feed
water flowing through pipe 29 to boiler B.

Iclaim: - S :

1. In a railway terminal, a locomotive di-
rect steaming station, a steam generating

~ source supplying steam at a pressure at least

equal to the maximum pressure required for
direct steaming of locomotives, two steam
supply pipes leading independently to said
station and each adapted to-deliver steam of

_station, and releasing steam to one of said

1,806,765

said source to a locomotive thereat, and a
steam actuated engine interposed between
said'source and said station, producing power

by the expansion of steam on its way to said

supply pipes at a pressure which is lower than

that of the steam received by the other of said

pipes, whereby two distinet supplies of steam

are made available to the locomotive at con--
stant pressures, respectively, appropriate to

two different phases of direct steaming prac-

tice. ' : S
9. A railway terminal as described in
claim 1, in which only a portion of the steam
expanded in the interposed engine is made
available to the loconiotive.

3. In a railway terminal, a locomotive di-
rect steaming station, a steam generating
source supplying steam at a pressure at least
equal to the maximum pressure required for
direct ‘steaming of locomotives, two steam
supply pipes leading independently to said
station, each adapted to deliver steam of said
source to a locomotive thereat, and a steam
actuated  engine interposed between said
source and said station, producing power by
the expansion of steam on its way to said sta-
tion and releasing steam to both of said sup-
ply pipes, to one at a higher and to the other
at a lower pressure, whereby two distinct

-supplies of steam are made available to the

locomotive at constant pressures, respective-
ly, appropriate to two different phases of di-
rect steaming practice. = - ‘
"4, A railway terminal as described in claim
8, in which only a portion of the steam ex-
panded in the interposed engine and deliv-
ered to the two supplies of steam is made
available to the locomotive. : :
5. In a railway terminal, a locomotive di-
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rect steaming station, two steam supply pipes
at said station, means for delivering steam -

from one or the other of said supply pipes.at
will to a locomotive at said station, a steam -
generator at said terminal, a multi-stage
steam turbine receiving steam through a sup-
ply pipe from said generator, a steam ex-
haust pipe taking off from an intermediate ex-

pansion stage of said turbine, a by-pass from --

said steam turbine supply pipe into the inter-
mediate stage exhaust pipe, a valve in said
by-pass adapted to function in response to
the steam pressure in said exhaust pipe so as
to open when the steam therein drops below

4 predetermined pressure or close when this

predetermined pressure is exceeded, a com-
municating steam main leading from both

110
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120

said exhaust pipe and said by-pass to one of

said steam supply pipes at the direct steam-

125

ing station, and another communicating -

steam ‘main leading from said steam.genera-
tor to the other of said steam supply pipes
at the direct steaming station. - BT

6. In a railway terminal, a direct steaming -

130
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station, two steam supply pipes at said sta-
tion, an outlet branch from each of said pipes
communicating through a single pipe connec-
tion with a locomotive at said station, an
operating valve in each of said branches for
admitting steam from one or the other of said
supply pipes to the locomotive, at will, a
check valve in each branch preventing back-
flow into either one of said supply pipes from
the other or from the locomotive, a steam gen-
erator at said terminal, a multi-stage steam
turbine receiving steam through a supply
pipe from said generator, a steam exhaust
pipe taking off from an intermediate expan-
sion stage of said turbine, a by-pass from
the steam turbine supply pipe into the inter-
mediate stage exhaust pipe, a valve in said
by-pass adapted to function in response to
steam pressure in said exhaust pipe so as to
open when the steam therein drops below a
predetermined pressure or close when this
predetermined pressure is exceeded, a com-
municating steam main leading from both
said exhaust pipe and said by-pass to one of
said steam supply pipes at the direct steam-
ing station, and another communicating
steam main leading from said steam genera-
tor to the other of said steam supply pipes at
the direct steaming station.

Signed at Cincinnati, Ohio, this 16th day

of February, 1931.
EDISON BROCK.




