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To all whom it may concerr:

_]_E»e it known that I; EDWARD E. GOLD, a
citizen of the United States, residing in the
city, county, and Stateof New York, havein-
vented certain new and useful Improvements
in Traps for Car-Heating Systems, of which
the following is a specification.

In steam heating systems it-is necessary to
provide some means for disposing of the wa-
ter of condensation that accumulates in the
radiators or pipes. In steam heating systems
for railway cars it is ‘eustomary to dispose of

“the water of condensation in three ways,

first, by blowing it off continunously at the
end of the train through a small leak ori-

" fice; second, by discharging it intermittently
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through a thermostatic trap or automatic
drainage valve which opens wheneverthe ac-
cumulated condensed water cools to a certain
temperature; and third, by discharging it into
a tank or reservoir wherein it is permitted to
aceumulate and from which it is discharged
at convenient intervals by opening a valve
by hand. The latter method, although more
troublesome, is preferred in some cases, as
:for example on elevated railways, where it
is undesirable to discharge the water of con-
densation either continuously or from time to
time because it falls into the streets below.

My present invention provides certain im-
provements in steam car-heating systems
wherein drainage tanks are provided for re-
ceiving the water of condensation. Oune ob-
ject of my invention isto enableall the tanks
on a train to be drained of their accumulated
water simultaneously and by one operation,
and controlled preferably by the engineer, in
order that nponreaching the end of the route
the engineer or other attendant may by op-
erating a valve cause all the accumulated wa-
ter to run out from the drainage tanks into
drip tanks or basins provided on the track to
receive it. .

. My invention also aims to improve the pip-
ing of cars whereon drainage tanks are em-
ployed.

According to my invention each drainage
tank is provided with a pneumatically op-
erated valve at its bottom, which normally
remains closed but which is opened by in-
creasing or decreasing the pressure of air in

the controlling chamber of the valve above

Serial No, 468,081, (Nomodel.)

or below the normal pressure. On each ear

‘an air pipe is provided, couplings being pro-
.vided for cennecting the several pipes to-

gether, atd each such pneumatic valve is con-

‘nected by a branch with the air-pipe, while

the continuous series of pipes is connected
through the medium of any suitable control-
ling valve with a source of compressed air, or
of rarefied air, such as a compressed air res-
ervoir, or a pump for compressing air, or a
suction device for rarefying air. Upon the
air pipes of the several cars of a train being
connected, the operation of this controlling
valve serves to increase or decrease the air
pressure above or below the normal in such
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a way as to operate the drainage valveson

theseveral tanks and open them to discharge
the accumulated water. To provide for the
operation of these valves when the locomo-

“tive is disconnected, each car is preferably
-provided with an auxiliary air-tank contair-

ing compressed or rarefied air; connected by
a valve with the air-pipe, so that the system
of drainage valves on the tanks of all the
cars that are connected together ecan be op-
erated fromone of the cars by manipulating
the valve connected with the.tank thereof.
Figure 1 of the accompanying drawings is
a plan view showing in dotted lines the loco-
motive and cars of a train, and in full lines

the several drainage and air tanks and the,

connecting air-pipes. Fig.2 isan underside

 plan of a carshowingits steam heating equip-

ment and the pneumatic device for discharg-
ing the drairage tanks. Fig.3isa partiallon-
gitudinal sectionof the car. Fig.4is atrans-
verse section thereof cut in a vertical plane
intersecting the drainage tank. Fig. 5 is a
fragmentary vertical section showing the pre-
ferred form of pneumatically operated drain-
agevalve. Fig. 6 isahorizontalsection of the
compressed air tank on the car and its pipe
connections and valves. Fig.7isaplan show-
ing the air reservoir on the locomotive with
the air-pipeand operating valve. Figs.8and
9 are sectional views corresponding to Fig. &
and showing.modifications of the pneumati-
cally controlled valve. ) .
I will first describe the steam heatingsystem
applied to the cars with reference to Figs. 2,3
and 4. The steam, which is taken as usual
from the locomotive boiler or other corre-
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sponding source, enters the car through any
usual form of coupling a and hose A, or other
equivalent means. for connecting the steam
pipes on one car with those on the next oron
thelocomotive. From the hose Aleadsa pipe
A’ having a valve or stop-cock a’ forshutting
it off when it is at the end of the train. The
pipe A’ leads to and enters a drainage tank
B placed at the end of the car, and preferably
under the platform. The pipe A’ terminates
about in the middle of the tank at its upper
side in a double nozzle b (Fig.4) by which the
steam is divided and discharged both ways
intothe upper part or space of the tank. The
steam thus divides and flows in opposite di-
rections through the tank, and passes out
therefrom through pipes C C which extend
into the car and connect with radiators D D,
or the pipe itself is carried through the car
in one or more lengths or bends to constitute
a radiator. In the construction shown the ra-
diators D D are the Gold storage heaters,
which arewell understood in the art, of which
as shown four are employed, two being con-
nected to each pipe C, so that the steam passes
through them serially, passing from the first
radiator into the second through a pipe C'.
As the construction of both ends of the caris
alike, the tank B and pipes C and A’, and
hose A and coupling a being duplicated, the
steam which is admitted at one end and di-
vides in one tank, flows in two branches
through the radiators on opposite sides of the
car and reunites in the other tank, passing
out by the other pipe A and on through the
hose and coupling to the next car.

The radiators D D, or lengths of pipe cor-
responding to them, are sloped or inclined so
that the condensed water forming in them
drains back through the pipes C C toward
the opposite ends of the car, and flows into
the tanks B B. These tanks consequently
gradually fill with condensed water and re-
quire to be emptied or drained off at inter-
vals, say for example on an elevated road at
the end of each trip in severe weather, or once
or twice a day in mild weather.

For draining the tanks B, each tank is pro-
vided with a pneumatically-controlled drain-
age-valve E, one suitable form of which is
shown in Fig. 5. The particular form of
valve here shown is so constructed that it
closes itself and remains closed normally, but
is opened to drain off the aceumulated water
by admitting compressed air to act against a
diaphragm or other mobile part operating
upon the valve stem. As long as the com-
pressed air acts upon the diaphragm, the
valve is held open and the water of conden-
sation runs out. Referring to Fig. 5, a valve-
disk d closes outwardly or with the flow of
water against the seat ¢ formed on the valte

* shell, and is fixed on the valve-stem # which
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passes through a stuffing box and extends to
and terminatesagainst the diaphragm g which
constitutes one side of a chamber 7% into
which compressed air is admitted through a

pipe F’. The valve-disk d is held closed
against its seat both by the pressure of the
water seeking to escape and by the tension
of a spring s, but upon admitting compressed
air through the pipe F’ the diaphragm is
forced against the valve stem, and by over-
coming the pressure of the spring it forces
the valve-disk from itsseat. In caseitshould
be necessary to open the valve by hand, a
screw-stem ¢ is provided which may be turned
to press against the diaphragm and force the
valve-disk off from its seat to the same effect
as when compressed air is admitted.

Kach car is equipped with an air-pipe I¥
extending from end to end thereof, and
provided at its ends with a flexible hose J
and coupling J’, or any other equivalent
means for connecting the pipe F of one car
with the similar pipe of the next, or with a
pipe F? on the locomotive. The locomotive
is provided with a compressed air tank, G,
which may be the usual compressed air tank
employed in connection with the Westing-
house system of air brakes, and from vyhmh
leads the pipe F?, which pipe, however, is not
to be confounded with the air-brake pipe,
being necessarily a distinet pipe therefrom.
On each car the pipe F has at each end a
stop-cock j for closing it off at the end of the
train or when the locomotiveis disconnected.
On each car the pipe F has branch pipes F’
leading from it to the drainage valves E of
the tanks B. On the locomotive is provided
any suitable sort of operating valve Hadapt-
ed for establishing communication between
the air reservoir G and the air-pipes F, and
also adapted preferably to empty the pipes
F of compressed air by opening them to the
atmosphere. For this purpose I have shown
in Fig. 7 a three-way. cock which in the posi-
tion shown admits compressed airto flow from
the reservoir G to the pipe F? and train air-
pipes F, while in another position it is closed,
and in a third position it will establish com-
munication between the train air-pipes and
the nozzle i/ communieating with the atmos-
phere, thisbeing in substance the well known
three-way cock used in the Westiughouse air-
brake system.

When it is desired to discharge the accu-
mulated water of condensation, say for ex-
ample at the end of & trip, the engineer sim-
ply turns the valve I to the position for ad-
mitting compressed air into the train pipes I
I, whereupon compressed air flows through
the branch pipes F’ into the chambers % of
the pneumatically operated valves E E, there-
by opening these valves and holding them
open to permit the water of condensation to
run out. When the drainage from the sev-
eral tanks ceases, the engineer will turn the
valve H to the opposite position and let the
compressed airescape, thereby permitting the
several valves E E to close again ready for
the next trip.

It sometimes occurs that it is not desirable
to operate the drainage valves until the loco-
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motive has been uncoupled from the train, as
for example in case the locomotive is discon-
nected and switched to the other end of the
train, so that the tanks may be drained while
this is taking place and without waste of
time. To provide for this, I place on each
car a compressed air tank K, which is sup-
plied with compressed air from any suitable
source, and which is connected.through any
suitable branch pipes or duects with the air-
pipe F. In the construction shown a check-
valve & is introduced in order that when com-
pressed air is admitted to the pipe F athigher
pressure than that existing in the tank K, a
flow will take place into the latter to replen-
ish its supply and restore it to the maximum
pressure, while preventing areturn flow; but
to permit the compressed air to be turned at
will from the tank K into the train-pipe F, I
provide a by-pass pipe [, or any other branch
duet or passage, and in it a valve L which is
normally closed, but by opening which the
compressed air may be admitted into the pipe
T to operate the -drainage-valves E E. The
valve L is immediately closed after sufficient
compressed air has been admitted into the
pipes to operate the drainage valves, and
when the flow has ceased from the several
tanks the valves are closed by permitting the
air to escape, which may bhe done by opening
the cock:j at either end of the train, or pref-
erably by the provision of a valve I’ con-

trolling a branch from the pipe F'; or a single

three-way cock might be used in place of the
two valves L L’. By the described construc-
tion the air pressure in the tank K is resup-
plied every time that the drainage valvesare

- operated by compressed air from the locomo-
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tive; or in case these valves are habitually
operated from the tank K, this tank may be
replenished 4t intervals by admitting com-
pressed air into the pipes F from the locomo-
tive at any time shortly after the condensa-
tion tanks have been drained.. It will be un-
derstood that where several cars are connect-
ed on a train,theadmission of compressed air
from any of the tanks K will simultanecusly
operate all the drainage valves on.the train.

It will be consequently sufficient to have only

one auxiliary tank K on the entire train,but
in practice it is preferable to have one such
tank on each car, so that when one tank has
been exhausted another can he used, and so
that if any car be disconnected from the train,
its drainage valves can be conveniently op-
erated simultaneously from its own tank.

My invention may be considerably modified.

without departing from its essential features.
Thus instead of maintaining the air in the
pipes F F’ and chambers 2» normally at at-

mospheric pressure while the valves E are

closed, and introducing compressed air to

force the valves open,some other and equiv-.

alent system may be substituted to the same
end. All that is strictly essential is, that
means be provided for. varying the pressure

of air from any determined normal pressure

to a pressure above or below that in order
to operate the valves. For example I have
shown in Fig. 8 a construetion in which nor-
mally the valves remain closed under atmos-
pheric pressure, but to open them the air in
the confined chamber of the valvesisreduced
below this pressure by drawing or sucking
the air from the pipes F ¥, or in other words,
byapplying avacuum. In thiscasethevalve
chamber, here lettered h' is arranged on the
opposite side of the diaphragm to thatin the
construction first deseribed, the valve being
in other respects the same as that shown in
Fig.5. Another medification is shownin Fig.
9, the valve, here lettered E?, being construet-

-ed with a chamber h? the same as in Fig. 5,
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but differing therefrom in that its valve-disk .

d’ is arranged outside of its seat, so that the
action of a spring s’ is to press the valve off
from its seat so that the valve constantly
tends to open. Normally the valve is held
closed by compressed air adwmitted into the
chamber 22 through the pipe F’, the pressure
being sufficient to overcome the tension of the
spring s’. With this system, inordertodrain
the tanks of the cars it is only necessary to
open a relief valve such as that shown at L’
in Fig. 6, to permit the compressed air con-
fined in the pipes F I’ to escape. For oper-
ating the valve by hand,a screw 4’ is provided
baving at its end a head ¢ for engaging a
flange projecting from the diaphragm, so that
the diaphragm and valve stem may be pulled

outward against the pressure of air in the

chamber 72

The arrangement of steam piping shown is
advantageous in that the condensation water
tanks B B are kept hot, so that thére is no

possibility of their freezing as long as steam .

is tarned on. The radiators of the different
cars of the train are connected in series, those
on each car being in two branches, so that if
either should be stopped, free communication
would remain through the other. By this
system less pipe is required than by any pre-
vious system of piping. It is practically ad-
vantageous to jacket the tanks B B and the
portions of the pipes C Cexposed beneath the
car floor, with some non-heat-conducting cov-
ering. i

I ¢laim as my invention the following-de-

fined novel features or improvements, sub-.
120

stantially ashereinbeforespecified, namely:
1. The combination with a locomotive and
the car or cars of its train, the latter having
steam-heating pipes, and a drainage tank for
receiving the condensed water on each car, of
means for draining the accumulated water
out of said tanks on the car or cars of the
train, consisting of a pneumatically-operated
drainage valve applied to each tank, an air-
pipe on each car connected with said valve,
and having couplings for connecting it with
the like pipes.on adjoining cars, to form a
continuous air-pipe through the train,asource
of compressed or rarefied air, and a valve com-
munieating between such source and said con-
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tinnous air-pipe whereby by operating said
valve the pressure of air in said pipe may be
varied to open said pneumatic valves and dis-
charge the condensed water from the sev-
eral tanks stmultaneously by one éontrolling
manipulation,

2. The combination with a locomotive and
the car or cars of its train, the latter having
steam-heating pipes, and a drainage tank for
receiving the condensed water on each car, of
means for draining the accumulated water
out of said tanks on the ear or cars of the
train, consisting of a pnen matically-operated
drainage valve applied to each tank, an air-
pipe on each car connected with said valve,
and having couplings for connecting it with
the like pipes onadjoining cars to form a con-
tinuous air-pipe through the train, a reservoir
of compressed or rarefied air on the locomo-
tive, a pipe communicating between said res-
ervoir and continuous air-pipe, and a valve
on the locomotive for controlling such com-
munication, whereby by operating said valve
the emptying of all the drainage tankson the
train may be simultaneously effected from
the locomotive.

3. The combination with a locomotive and
the car or cars of its train, the latter having
steam-heating pipes, and a drainage tank for
receiving the condensed water on each car, of
means for draining the accumulated water
out of said tanks on the car or cars of the
train, consisting of a pneumatically-operated
drainage valve applied to each tank, an air-
pipe on each ear connected with said valve,
and having eouplings for connecting it with
the like pipes on adjoining cars, to form a
continuous air-pipe through the train, a
sourceof compressed or rarefied air, an anxil-
iary air-tank on one or more cars, for storing
compressed or rarefied air, communicating
with said pipe, and a valve for manuaally con-
trolling the communication between said tank
and pipe, whereby theoperation of said valve
is effective, when the car or cars are discon-
nected from said source of ecompressed or rare-
fied air, to effect the simultaneous discharge
of condensed water from the several tanks of
the train.

4. The combination on a railway car of
steam-heating pipes, a drainage tank for re-
ceiving thecondensed water,a pneu matically-
operated drainage valveapplied to such tank,
an air-pipe having couplings for connecting
it with like pipes on adjoining cars, an aux-
iliary air-tank communicating with said pipe,
and a valve for manually controlling the com-
munication between said tank and pipe.

5. The combination on a railway car of
steam-heating pipes, a drainage tank for re-

508,589

ceiving the condensed water therefrom, a
puneumatically-operated drainage valve ap-
plied to suchtank,an air-pipe connected with
said valve and having couplings for connect-
ing it with like pipes on adjoining ears, an aux-
iliary air-tank for storing compressed air com-
municating with said pipe, a check-valve for
admitting a flow of compressed air from said
pipe into said auxiliary tank and preventing
its back flow,and a controlling valve adapted
to be manually operated for permitting the
escape of compressed air from said auxiliary
tank into said air-pipe for operating said
drainage valve.

6. The combination ou a railway car of
drainage tanks forreceiving condensed water
placed at opposite endsof the car, steam-pipes
terminating in ecouplings and extending
thence and opening into the upper parts of
said tanks, and two branch steam-pipes ex-
tending from the upper part of one of said
tanks, entering and passing through the car
and terminating in communication with the
upper part of the other tank, said pipes be-
ing inclined to drain condensed water into
said tanks, whereby steam circulates in the
upper part of each tank and keeps the accu-
mulated water hot,a pneumatically-operated
drainage-valve applied to each tank, an air-
pipe leading from a source of compressed air
and communicating with both said valves,
and a valve for controlling the pressure of
airin said pipe, for simultaneously operating
said drainage valves.

7. The combination on a railway car of
steam-heating pipes, a drainage tank for re-
ceiving the condensed water therefrom, a
pneumatically - operated drainage valve ap-
plied to such tank, an air-pipe connected with
said valve, an air-tank on the car, connected
to said air-pipe, and a valve to be operated
by hand for admitting air from said tank into
sald air-pipe to operate said drainage valve.

8. The combination on a railway car of
steam-heating pipes, two drainage tanks for
receiving the condensed water therefrom,
pneumatically-operated drainage valves ap-
plied to said tanks, a compressed air-tank,an
air-pipe leading from said tank to both said
valves, and a valve to be operated by hand
for admitting air from said air-tank to said
air-pipe for simultaneously operating both
said drainage valves.

In witness whereof I have hereunto signed
my name in the presence of two subseribing

witnesses.
EDWARD E. GOLD.
Witnesses:
GEORGE II. FRASER,
FRrRED WHITE.
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