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10 all whony it Al CONCern: -
Beit known thatI, LUOIUS DAY COPELAND

of Phoenix, in the county of Maricopa and Ter-
ritory of Allzona, have invented a new and

5 Improved Feed- Water Heater and Pump for
Locomotives, of which the following is a full,
clear, and exact description.

The object of the invention is to provide

a new and improved feed-water heater and
o pump, more especially designed for use on lo-
comotives for delivering the feed-water from

- the tender-tank in g heated condition to the
‘boilerinaverysimpleand economical manner.

| Theinvention consists of novel features and
t5 parts and combinations of the same, as will

be fully described hereinafter and pomted?

out in the claims.
 Reference is to be had to the aceompam ing
- drawings, forming a part of this Specmcatmn
20 in Whlch—-

Figure 1is aside elevation of the impr ove-

ment as applied and with parts In section,

and Fig. 2 is a cross-section on the line 2 2 of
Kig. 1.

25 On the frame A of the locomotwe are se-
-~ cured the twopumps B and C of different ca-
pacity and preferably having their plungers

on a common plunger-rod D, ptvotally con-
| and also by the addition of the condensing-
steam passing by the pipe L into the said

nected with a lever E, fulerumed at E' on the

20 frame A and attached at its free forked end
by a pin G’ on the cross-head G of a locomo-
tive-engine, so that when the latter is run-
ning the cross-head Gimparts aswinging mo-

| tion to the lever E fo actuate the pumps B
35 and C simultaneously. The smallerpump B
has its suction-pipe H connected with a wa-
ter-supply tank I on the tender or other part
of the locomotive, and the discharge-pipe J of
the said pump delivers the water into the up-

40 per portion of a water-heater IX in the shape

of a drum, located in the smoke-box of the

1oeom0t1ve boiler, as plalnly indicated in the

drawings.
~ Into the bottom of the heater K discharges
45 a pipe L, containing a check-valve L./, con-
nected with the exhaust N of the locomotive,
so that part of the exhaust-steam from the

| contained in the heatel K, so as to heat the

sald water and by eondensatmn of the Steam

“increase the volume of water. |
IFrom the lower end of the heater K leads

the suction-pipe O of the large pump C, con-

nected by a discharge-pipe P with the loco-

motive-boiler to supply the latter with the

‘necessary amount of water, the said pipe con-

taining the usual check-valve P’ as indicated
in the drawings. The pipe P is also con-

‘nected by a pipe Q, containing a valve Q' for

the W&t@[‘—SUPpIy tank I, so that when the

t valve Q' 1s open no water is discharged by
| 'the pump C into the boiler, bat is pumped
‘back into the tank I.

Now by the arrangement deseubed it is
evident that as long as the locomotive is run-

ning the water from the tank I is forced by
| the pump B into the drum or heater K, in

which the water is heated by the exhaust-
steam from the locomotive-engine, and the
heated water is pumped from this heater, by

‘way of the pipes O and P and the other pump
C, into the locomotive-boiler, so that the wa-

ter passesina heated condition into the boiler.

The pump C must necessarily be of a larger

capacity than the pump B3, as the volume of
water increases by heating in the heater K

heater K.

When the desired amountof water has been
pa mped into the boiler, the operatoropens the
valve Q', so that the watel instead of being
pumped into the boiler is returned to the t&nk
I, and a complete circulation of the water

takes place between the tank I and the heater

K to give a preliminary heating to the water
contained in the tank I.

It is evident that the pumps B and C may
be actuated bysteam from the boiler instead

of from the locomotive-engine, as shown and

described, and it is also evident that the pipe
QQ may be dispensed with and the capacity of

‘the pumps so regulated that but the proper
~amount of water is continually pumped into

the boiler to maintain the watm -level thereof

- enﬂ'me-cyhndel passes directly Into the water | at all times.

50

60

75

S0

go

95




2 - 624,303

1.0

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— .

1. A deviceof the clase descr 1bed compris-

ing a water-heater located in the smoke box

of the boiler, an exhaust-steam pipe provided

with a check-valve and opening into the said-

heater for discharging the steam into the wa-
ter, and two pumps ef different capaeity, the
small pump having a suction-pipe connected

- with a water-supply and a discharge-pipe con-

I5

20

nected with the said heater, the other pump
having a suction-pipe connected with the said

heater and a discharge-pipe connected with

the boiler and promded with a check-valve,
substantially as shown and described.
2. Adevice of the class described, provided

~with a water-heater comprising a drum lo-

cated in the smoke-box of the locomotive-
boilerand having asteam connection forheat-
ing water, two pumps of different capacity
havmw a common plunger-rod driven from
the cross-head of the locomotive-engine, the
small pump having a suction-pipe connected
with a water-supply tank, and a discharge-

~ pipe connected with the said heater for sup- |
plying the latter with water,

larger pump having a suction- plpe connected
mith the lower por tlon_ of said heater and a

the other or |

| discharge-pipe prewded with a check-valve

and connected with the boiler for delivering

| the heated water from the heater to the boﬂer

substantially as shown and described.

3. Adevice of the class deseribed, compris-

Ing a water-heater located Wlthm the smoke-

-box of the locomotive-boiler, a pipe provided
“with a echeck-valve and eonnected with the

steam-exhaust of the locomotive the said pipe
opening into the lower part of said heater for
discharging the steam into the water, two

| pumps of different capacity, the small pump

having a suction-pipe connected with a water-
Supply tank and a discharge-pipe connected
with the upper part of the Watel-heeter the
other pump having a suction-pipe conneeted
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with the lower pormon of said heater, and a

discharge-pipe connected with the boiler and
prowded with a check-valve, and an auxiliary
pipe provided with a Va,lve and connecting

‘the said discharge-pipe with thewater-su pply
whereby the said heated water can be either

conducted to the boiler or returned to the sald
supply-tank, substantially as shown and de-
scribed.

LUCIUS DAY COPELAND.
Witnesses: | _ |
ORTON S. WILEY,
JNO. W. SEARGEANT,
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