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MARCY L. WHITFIELD, OF MEMPIIIS, TENNESSEE, ASSIGNOR TO RELIABLE 
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SPRCIFICATION forming part of Letters Patent No. 684,893, dated October 22, 1901. 
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To all twhom it naily concern: 
Beit known that I, MARCY L. WHITFIELD, a 

citizen of the United States, residing at Mem 
phis, in the county of Shelby and State of 

5 Tennessee, have invented certain new and use 
ful Improvements in Electric Feed-Regula 
tors for Steam-Boilers; and Idohereby declare 
the following to be a full, clear, and exact de 
Scription of the invention, such as will enable 

-o others skilled in the art to which it appertains 
to make and use the same, reference being had 
to the accompanying drawings, and to charac 
ters of reference marked thereon, which form 
a part of this specification. 

I5. This invention has relation to automatic 
feed-regulators for steam-boilers, and more 
particularly to that type in which the feed 
ing of the boiler is controlled and regulated 
by electrically-operated appliances, the oper 

2O ation of which is controlled by variations of 
the level of the water in the boiler through 
the medium of a float. Generally speaking, 
the operation of feed-regulators for steam 
boilers is dependent upon the movement of a 

25 float due to variations in the level of the 
boiler-Water, such float operating suitable 
mechanical appliances that control the feed. 
When the float is made to control a valve, 
it is of necessity of such dimensions as to de 

3o velop the power required to operate such valve 
and to overcome the friction of the connec 
tions and stuffing-box, so that these floats are 
of comparatively great diameter. Experience 
has shown that the mechanism operated by 

35 the float is liable to become inoperative by 
reason of an increase of the frictional resist 
ance to the movements of the float, particu 
larly the frictional resistance in the stuffing 
boxes, and, on the other had, owing to its 

4o comparatively great diameter the float is lia 
ble to collapse under the boiler - pressure. 
In electrically-controlled feed-regulators in 
which a float is used to open and close an 
electric circuit the function of the contacts is 

45 also more or less unreliable, this being also 
due to friction, while the electrically-oper 
ated power device-namely, the airmature of 
the electromagnet, for instance-performs its 
function also under a variable friction, even 

So when the weight of the valve operated there 

by is reduced to a minimum, so that these electrically-controlled feed-regulating appli 
ances are also more or less unreliable. 
The object of this invention lies in the pro 

vision of means whereby the above-related 55 
disadvantages are entirely avoided, and this 
I attain, as will now be fully described, ref 
erence being had to the accompanying draw 
ings, in which 

Figure 1 is a vertical sectional view of the 6o 
float-chamber. Fig. 2 is a sectional view of 
the electrically - controlled feed-valve, and 
Fig. 3 is a more or less schematic view of an 
electric boiler-feed regulator embodying my 
invention. 65 

In the drawings I have shown my improved 
feed-regulator as organized for use with loco 
mobile-boilers, but do not desire to limit my 
self to such use, as the regulator can be used 
with any other type of steam-boiler. 7o 
One of the features of my invention lies in 

the fact that the controlling-float is not con 
tained in the boiler, but in a box or chamber 
separate therefrom and suitably connected 
with the water and steam spaces thereof, 75 
whereby I am enabled to use a comparatively 
small chamber and a correspondingly small 
float, the only function of which is that of 
circuit-closer, thus avoiding the use of a stuff 
ing-box for the float-rod, which is necessary 8c 
when the float is contained in the boiler. 
Referring to Fig.1, the float box or chamber 

a, preferably of cylindrical form, is made of an 
electrically conductive material, preferably 
metal and preferably in approximately two 85 
equal parts, having bolt-flanges ah. In the 
top and bottom of the chamber a and axially 
thereof is arranged an electric contact in the 
form of a metal bolt c and c^, respectively, 
having an enlarged contact-head c and pass- 9o 
ing through a bushing c', made of a suitable 
insulating material, and through a washer c, 
also made of a suitable insulating material and 
secured in place by a metal nut cand a lock 
nutc. The lower end of the chamber C is con- 95 
nected by pipe a' with the water-space of the 
column or boiler, and the upper end of said 
chamber is connected by a pipe a with the 
steam space of said column or boiler. The 
chamber a contains a float b, made of an elec- ICO 
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trically conductive metal, preferably copper, pole p' of which is connected the lower float 
consisting of a cylindrical body b, having con 
ical heads forming contact-points b', adapted 
to contact with the heads c' of contacts c c. 
The cylindrical body b° of the float b may be 
of such diameter as to be at all times in fric 
tional (hence electric) contact with the inner 
surface of its chamber CL. This, however, has 
a disadvantage in that the proper contact be 
tween the float and its chamber may be inter 
rupted either by the formation on the cham 
ber-walls of a coating of oxid or by incrus 
tation with deposits from the boiler-water, 
and although this could in a measure be ob 
viated by providing the float b with longitu 
dinal knife-edge contacts, which, however, 
would materially increase the cost of con 
struction, I prefer a float of somewhat less 
diameter than that of its chamber and con 
nect it there with by means of a wire b, as 
shown. The upper and lower contacts c c’ 
of float-chamber a, the said chamber, and the 
electromagnets in are included in suitable 
electric circuits, as hereinafter described, the 
said electromagnet a controlling the feed to 
the boiler. 

Referring now to Fig. 2, d is the check 
valve casing of the general construction of 
the well-known globe-valve casing, interposed 
in the pipe leading from the water-supply 
tank of the locomobile to the suction-port of 
the feed-pump, whose forcing-port is con 
nected with the boiler. d is a gravity-valve 
that controls the port or passage in said valve 
casing, the chamber for said valve being 
closed by a screw-plug d'. The branch on 
the Supply side of the valve-casing has se 
cured thereto a pipe e, on which is journaled 
the support or hanger f for the electromag 
net m, and to the outer end of said pipee, 
is screwed the pipe connected with the afore 
said Water - supply tank and whereby the 
hanger f is firmly clamped to said valve 
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casing, said hanger being made of iron or 
the like. The horizontal arm f' of hanger 
f, to which the electromagnet m is secured, 
has its upper face inclosed and provided 
with flanges f on opposite sides, so as to 
shed water and prevent, it from reaching 
the electromagnet. The armature n' of the 
electromagnet in is adjustably secured by 
means of a nut and lock-nut 7, and 7", respec 
tively, to a stem gy, whose upper end is guided 
in a bearing in the arm f' of the hanger f, 
from which said stem is supported by means 
of a somewhat dished plate g', seating on a 
bOSS or projection of said armf' and secured 
to the upper attenuated head of stem g, which 
is in line with the vertical axis of the grav 
ity-valve d’ and its seat. In the receiving 
chamber of the valve-casing d is formed an 
opening, into which is fitted a guide-plug d", 
in which slides a valve-supporting pin d8 in 
line with the armature-stem and the check 
valve d". 

Referring now to Fig. 3, h indicates an 

chamber contact c’ by wire 6, in which is in 
cluded an alarm -bell l. The upper float 
chamber contact c is connected by wire 3 to 
one terminal of the electromagnet 11, and in 
said wire is included an incandescent lamp it. 
The other terminal of the electromagnet n. 
is connected by wire 4 with the aforesaid pole 
p' of battery h. Finally the float-chamber (t 
is connected by wire 2 with a switch and the 
latter by wire 1 with the opposite pole of bat 
tery h. This switch is shown as controlled 
by the stem of the lock-valve of the locomo 
bile, k indicating said stem, and k'a contact 
plate, to which wire 2 is connected. i indi 
cates a suitable support for a contact-Spring 
i, to which battery-wire 1 is connected. 
The operation of the electric boiler feed 

regulator is as follows, it being assumed that 
the lock-valve has been opened for starting, 
thereby electrically connecting wires 1 and 2. 
Let it be further assumed that the Water glass 
or column and the float-chamber Ct. are about 
half-full of water. Under these conditions 
when the locomobile is started the valve (l 
is seated and free to move from and to its seat. 
The pump will therefore begin to feed the 
boiler under full capacity. As the Water rises 
in the boiler or column and float-chamber (t 
the float b also rises until it contacts with the 
upper contact c, thereby closing the circuit, 
current flowing from pole p of battery h, 
wire 1, switch i k, wire 2, float-chamber (t, 
contact, c, wire 3, electromagnet m, wire 4, to 
opposite pole p' of said battery, thereby light 
ing lamp at and energizing electromagnet 772, 
whose armature n' will be attracted, its stem 
g lifting the valve-supporting pin d, which 
latter follows the valve as it moves off its seat 
at suction-stroke of the pump and so holds it 
until contact between the float b and upper 
contact c is again broken-that is to Say, until 
the water-level in the float-chamber sinks suf 
ficiently to move the float out of contact with 
said upper contact c. When contact between 
b and c is broken, the electromagnet is de 
magnetized, the armature 17, drops, and the 
supporting-pin and check-valve d drop back 
into their normal positions, so that the pump 
can again force water into the column or 
boiler. 

It will readily be seen that with the arrange 
ment described the pump need not be stopped 
when the valve d is held off its seat, the op 
eration of the pump causing the feed-water 
to simply flow from the tank to the pump, 
and vice versa. 
Should the water-level fall from any cause 

So low as to cause the float to contact with 
the lower float-chamber contact c, the alarm 
circuit will be closed, current flowing from 
pole p of battery h, wire 1, switchik, wire 2, 
float-chamber C, wirely, float b, lower contact 
c, wire 6, back to opposite pole p' and bat 
tery h, setting the bell in operation, thus ad 
vising the driver that something is wrong 

electric battery of any suitable type, to one with the feeding appliances. 
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In practice the supporting-pin (lis not fitted 
to slide fluid-tight in its plug d", the upper 
face of which is concave, so as to allow suffi 
cient water to pass through the plug to keep 
the pin lubricated, and in order to prevent 
such water from reaching the electromagnet 
m. I provide the channeled support f' and the 
dished supporting-disk g’ for the armature 
stem g. 
Inasmuch as there is but little pressure at 

any time in the receiving - chamber of the 
check-valve casing d, and if the stem of the 
pin dis so fitted in its bearing and guide 
plug d as to form a capillary passage, but a 
trifling quantity of water will escape from 
Said plug. 

It will readily be seen that there is little or 
no liability of the check-valve disticking to 
its seat, while the only work the armature m' 
has to perform is to hold said valve off its 
seat as long as the feed-controlling circuit is 
closed, while there is as little liability of the 
Supporting-pin disticking in its bearing d! 
for reasons above stated, said pin being a 
gravity-pin having a sufficiently heavy head. 
By controlling the switch by means of the 

lock-valve stem of a locomobile the closure of 
the lock-valve will also break connection be 
tWeen Wires 1 and 2, thus preventing acci 
dental closure of the electric circuits and the 
running down of the battery when the loco 
mobile is not in use or when the boiler is be 
ing blown off or drained. 
When the locomobile is in use, the feeding 

of the boiler is interrupted but for a few mo 
ments Occasionally, and in order that the 
driver may know that the feeding appliances 
are Working properly I include the lamp at in 
the magnet-circuit, said lamp performing the 
function of indicator, the feed being inter 
rupted so long as the lamp is lighted, thus 
enabling the driver to determine whether the 
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feeding of the boiler proceeds regularly and 
is not interrupted for too long a period of 
time or in case the alarm should fail from any 
cause. Thus, for instance, if the supply of 
Water to the pump were interrupted by an 
obstruction in the connections with the tank 
the Water-level in the float-chamber would of 
Course drop, and should the alarm fail the 
driver would still be advised that the feeding 
is interrupted by the length of time the lamp 
at remains unlighted. 
Of course it will be obvious that the au 

tomatic feed-regulating appliances may be 
used for feeding liquids to holders other than 
boilers. 
Having thus described my invention, what 

I claim as new therein, and desire to secure by 
Letters Patent, is 

1. A feed-regulator comprising an electric 
feed-controlling circuit, a float-chamber con 
structed of a magnetic material and consti 
tuting one of the circuit-terminals, a contact 
in and insulated from the head of said cham 
ber constituting the other circuit-terminal, a 
float of conductive material in said chamber 

3 

and having a conical head adapted to contact 
with the circuit-terminal in the head of the 
float-chamber and a flexible conductor con 
necting the float, with its chamber, for the 
purpose set forth. 

controlling and alarm circuits, a float-cham 
her of magnetic material constituting one of 
the terminals of each of said circuits, electric 
contacts in and insulated from the opposite 
heads of said chamber, said contacts consti 
tuting the second terminals of said circuits, 
a float of conductive material having conical 
heads adapted to coöperate with the last 
named contacts, and a flexible conductor Con 
necting the float with its chamber, for the 
purpose set forth. 

3. A feed-regulator comprising a gravity 
check-valve in the feed-pipe between the 
source of supply and the feed-pump, an elec 
tric feed-controlling circuit, an electrically 
operated device in said circuit adapted to 
engage and hold the valve off its seat When 
said circuit is closed, and means for closing 
and opening said circuit by the rise and fall 
of the level of the liquid in the receiver to be 
fed, for the purpose set forth. 

4. A feed-regulator comprising a gravity 
check-valve in the feed-pipe between the 
source of supply and the pump, an electric 
feed-controlling circuit, an electromagnet, its 
armature, a gravity-pin moved thereby and 
adapted to engage and hold the valve off its 
seat when the electromagnet is energized, 
and means for closing and opening said cir 
cuit by the rise and fall of the level of the 
liquid in the receiver to be fed, for the pur 
pose set forth. 

5. A feed-regulator comprising a valve-cas 
ing in the feed-pipe between the source of 
supply and feed-pump, having receiving and 
delivery chambers and a port in communica 
tion there with, a gravity check-valve in the 
delivery-chamber controlling said port, and 
a vertically-movable gravity-pin in and pro 
jecting from the receiving-chamber and in 
line with the valve; in combination with a 
feed - controlling circuit, an electromagnet 
therein, its armature, and a stem secured 
thereto in line with the aforesaid pin and 
adapted to engage and lift the same when the 
electromagnet is energized and thereby hold 
the valve of its seat and means for closing 
and opening said circuit by the rise and fall 
of the level of the liquid in the receiver to be 
fed, for the purpose set forth. 

6. A feed-regulator comprising a valve-cas 
ing in the feed-pipe between the source of 
supply and feed-pump, having receiving and 
delivery chambers and a port in communica 
tion there with, a gravity check-valve in the 
delivery-chamber controlling said port, and 
a vertically-movable gravity-pin in and pro 
jecting from the receiving-chamber and in 
line with the valve; in combination with a 
feed- controlling circuit, an electromagnet 
therein, its armature, and a stem secured 

2. A feed-regulator comprising electric feed 
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thereto in line with the aforesaid pin and 
adapted to engage and lift the same when the 
electromagnet is energized and thereby hold 
the Valve off its seat, means for closing and 
opening said circuit by the rise and fall of 
the level of the liquid in the receiver to be 
fed and means for preventing liquid leaking 
out of the receiving-chamber of the valve 
along the pin from reaching the electromag 
net, for the purpose set forth. 

7. A feed-regulator for automobile-boilers, 
comprising an electric feed-controlling cir 
cuit, a float-chamber suitably connected with 
the column or boiler, suitable circuit-termi 
hals, and a float in said chamber adapted to 
coöperate with said terminals to close and 
open the circuit by the rise and fall of the 
float; in combination with the lock - valve 
stem for the engine, and a cut-out in said 
circuit operated by said stem, for the pur 
pose set forth. 

Witnesses: 
PHILIP F. LARNER, 
HENRY ORTH, Jr. 

684,893 

S. A feed-regulator for locomobile-boilers 
comprising electric feed - controlling and 
alarm circuits, a float-chamber suitably con 
nected with the column or boiler, suitable 
circuit-terminals and a float in said chamber 
adapted to cooperate with said terminals to 
open and close the controlling and alarm cir 
cuits by the rising and falling movements of 
the float due to variations in the level of the 
water in the column or boiler; in combina 
tion with the stem of the engine lock-valve 
and a cut-out operated by said stem, for the 
purpose Set forth. 

In testimony that I claim the foregoing as 
my invention I have signed my name in pres 
ence of two subscribing witnesses. 

IARCY WITFIELD. 
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