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December 16, 1876.

To all whom it may concern :

Be it known that I, GEo. H. BURROUGHS,
of Princeton, in the county of Mercer and State
of New Jersey, have invented a new and use-
ful Improvement in Safety Feed - Pumps, of
which the following is a specification :

The object of this invention is to furnish a
convenient, efficient, and complete steam-pump,
which shall supply steam - boilers with feed-

~ water, (acting independently of engine and

engineer,) shall supersede injectors and force-
pumps and shall prevent accidents occasioned
by impure and low water, and a large propor-
tion of those which arise from the carelessness
and incompetency of attendants.

It consists in the arrangement of the cham-
bers, valves,and pipeswhich connect the parts
one with another and with the boiler; in the
combination of the said valve mechanism with
the several parts and with the boiler, as here-
inafter described; and in the devices (neces-
sary to its completeness) for balancing the
valve A, for heating and purifying the water,
and for sounding an alarm in case of any stop-
page or derangement of the apparatus.

Figure 1 of the accompanying drawings rep-
resents a vertical section of this feeding device.
Fig. 2 represents the valve A in vertical cross-
section perpendicular to that of Fig. 1.

Similar letters of reference indicate corre-
sponding parts.

The boiler is supposed to stand to the right,
out of the field of vision.

The following is a description of my inven-
tion: The cylindrical chamber I J is divided
into two compartments—the upper one, I, for
cold water. Thelower one, J, is the pump prop-
er. J contains a hollow float, G, filled with
air. It carries a rod, y, which, by means of
the lever H, actuates the valve A. C isavalve
opening .upward, and admitting the water
from the tank or other source of supply. B
is another valve opening downward, and so
counterpoised by the ball ¢as just to remain
closed. Amnother valve, D, admits the water
to the boiler when the pressureupward through
it is greater than that in the boiler. = and k
are cocks for emptying the pump, o for filling
it at the start.

To the right of the pipe Z is the heater and
purifier L g. It is a cylinder, with numerous

pipes, f f f, conveying the exhaust steam (or,
if there be no exhaust steam, the requisite
quantity of live steam) from top to bottom
through the feed-water. These pipes f f are
fastened into the circular boiler-plate y’, whiclh
extendshorizontally outside of them far enough
to allow it to accomnmodate itself to their ex-
pansion. # is a small orifice opening from the
top of the pipe Z into the upper part of the
heater.

The pipe b, with cock, is for the purpose of
blowing off the collected sediment. The pipe
I connects with the boiler below the water-
line W.

Tis the steam-pipe, which connects the puunp
with the upper part of the steam-space of the
boiler. When this pipe nears the plug-valve
A it divides into two branches—one, @, enter-
ing the plug above, (see Fig. 2,) and running
downward and backward to its exit o into J.
The other branch, e, enters the plug below, and,
running upward and backward, opens through
S into the top of the pump-chamber J. This
arrangement gives a perfectly-balanced valve,
whether closed or open, whatever be the press-
ure of the steamm. By a similar arrangement,
when this valve is reversed, and the passages
a and e for the entrance of steam from the
boiler are closed, the orifices ¢ and d from the
chamber J will open (¢ through « and d through
v) into the pipe R and orifice ¢, and thus form
a passage from the lower chamber J to the up-
per chamber I. This again gives a balanced
valve under any pressure and in any position.

Jonnected with the valve A is a rod and
ball, O, which holds the valve in check until
sufficient force has accumulated to render its
action quick and complete. Attached to this
rodis a horizontal rod, X, which eonneets, by
means of a ratchet-wheel and pinion, with the
dials, on which the nun.ber of gallons passed
through the pump is registered.

Immediately over the valve D is the safety-
alarm ¢, to give notice in case of any derange-
ment of the pump. In it are two compound
bars, M M, of brass and iron or other metals.
Above them is the valve IY, which opens a
passage to the whistle N. 'V is a handle, by
which this valve may be oceasionally opened
from the outside to prevent its sticking.

To the left of the pump is the fire-nozzle Q
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and air-chamber K, which ean be brought into
immediate use by opening the cock .

The operation is astollows: Both ¢hambers
of the pump are to be tilled along with the
boiler Detore firing up; or the pump can be
filled at any time from bencath through the
cock & by opening the valve A and the cock
2. The float G is now lighter than the sur-
rounding water, and will rise, This will turn
the valve A, so as to connect the tubex 8 and
T, opening a passage for the steam from the
boiler. The pump is now virtually a part of
the boiler. The pressure is the same in each,
and the water being higher in the former will,
by its own weight, flow into the latter. This
current will continue until the water in the
pump has fallen to the line W. Then the
weight of the tloat, overcoming the resistance
of the ball O, will cause it to tall, shut oft the
steam from the boiler, and open a passage, R,
between the upper chamber I and lower cham-
ber J, This will at once equalize the pressure
in I and J, and the weight of the water in 1
will open the valve B. It will dash down,
condense the steam in J, and produce a vac-
uuam. The water from the tank will rush in
and fill the whole pump I and J, the contents
of J becoming warmed by the condensed steam.,
As soon as quiet has been restored the valve
B will close, the Hoat (x will rise again, and
the action will be repeated. After passing the |
valve D, the water descends to the bottom of
the heater and purifier I, g. This is large
enough to contain a quantity ot water suffi-
cient to supply the boiler for halt an hour or
more. It rises very gradually, becoming
heated and depositing its sediment during its
ascent. When the pure water reaches the
pipe kb its temperature is nearly or quite 2120
Fahrenheit, and its gradual introduetion into
the boiler occasions no perceptible lowering ot
temperature there, and does not check the
speed of the engine,

The safety-alarm ¢ is ordinarily tilled with
water moderately warmed; but should any
stoppage of the pump oceur, and the water in
it fall as low as the top of the pipe Z, the steam,
entering through the orifice r, will take the
place ot the water in the alarm. The com-
pound bars M M will curve with the inereased
heat, open the valve IY, and blow the whistle
N. This is a notice at once of derangement of
the pump and ot low water in the boiler,

1 do not confine myself to the preeise form |
and arrangement of any of the parts desceribed, |
as various modifications may be made in many |
ways without infringing the essentials and in- !
tegrity of this invention. ‘

b

On steamships and locomotives the valves
an be held in place by springs instead of
gravity. An air-chamber may be inserted De-
tween I and J to prevent the overheating of
the water in I. The whole apparatus may be
packed to prevent the loss of heat. The pump
may be used as a force-pump or fire-engine.
In the latter case two pumps can be placed
side by side, their valves A consisting of one
round bar, so bored as to cause the pumps to
work alternately. Thig would form a most
efficient fire-engine. Such changes and adapta-
tions are only modifications, not properly de-
partures from my invention.

Having thus deseribed my invention, I claim
as new and desire to secure by Letters Pat-
ent—

1. The chamber 1, provided with a valve for
admitting steamn, in combination with chamber
J and a valve for establishing communication
between the two, as and for the purpose set
forth.

2. The combination of chambers I J, valves
A B, and float (i, as and for the purpose set
forth.

3. The chamber I, in combination with valve

A, passage R, chamber J, and valve C, as and
for the purpose set forth.

4. The combination of chambers 1 and J
and valves Band A, communicating with both
of said chambers, as and for the purpose set
forth.

5. The combination of chambers I and J,
tloat G, valve A, having lever H, and counter-
balance O, as and for the purpose set forth.

6. The valve B and steam-passage IR, in com-
bination with chambers I J, valve A, lever 1,
counter-balance O, and float G, as and for the
purpose set forth,

7. The valve A, having ports # = .r 2, the
induction-pipes « e { 8, and eduction-pipes ¢ d
R, as and for the purpose set forth,

3. The combination of e¢hamber 1, counter-
balanced valve B, and valve C, as and for the
purpose set forth.

9. The chamber J, float G, steam-pipe T,
valve D, and heater L, as and for the purpose
set forth.

10. The alarm consisting of compound bars
M M, valve I, whistle N, and steam-passage
r, as and for the purpose set forth.

(. H. BURROUGIIS.
Witnesses:

JAMES THORINGTON, .
CIARLES R. HENDRICKSON.
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