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UNITED STATES PATENT OFFICE. 

ALFRED MAYHEW, OF LONDON, COUNTY OF MIDDLESEX, ENGLAND. 

AUTOMATIC BOLER-FEEDER. 

SPECIFICATION forming part of Letters Patent No. 364,534, dated June 7, 1887. 
Application filed July 29, 1886. Serial No. 209,437. (No model.) IPatented in France April 8, 1884, No. 161,404; in Belgium May 

10, 1884, No. 65,124; in England May 13, 1884, No. 7,647; in Germany May 20, 1884, No, 30,639; in Canada December 13, 1884, 
No. 20,730; in India in 1885, No. 1; in Austria-Hungary March 22, 1885, No. 44,658 and No. 15,285, and in Italy December 
31, 1885, No. 1,485. 

To all, Luhon, it may concern, : 
Be it known that I, ALFRED MAYHEW, a 

subject of the Queen of Great Britain and Ire 
land, and a resident of No. 3 Victoria street, 
Westminster, London, in the county of Mid 
dlesex, England, engineer, have invented cer. 
tain Inprovements in Automatic Boiler-Feed 
ers, (for which I have obtained a British pat 

provided with a vertical passage, a, having a 50 
right-angle branch, a, leading to the upper 
side of a single-acting steam-valve, B. This 
valve is preferably of the miter type, closing 
at its upper end, and carries a weight, b, upon 
its upper end whenin its seat, as shown in Fig. 55 
1. This weight b is calculated in proportion 
to the area of the valve-seat, so that the valve 

ent, No. 7,647, dated May 13, 1884; a French B may fall from its seat when the pressure is 
patent, No. 161,404, dated April 8, 1884; a Bel 
gian patent, No. 65,124, dated May 10, 1884; 
a German patent, No. 30,639, dated May 20, 
1884; an Italian patent, No. 1,485, dated De 
cember 31, 1885; an Austro-Hungarian patent, 
No. 44,658 and No. 15,285, dated March 22, 
1885; a Canadian patent, No. 20,730, dated De 
cember 13, 1884, and an East India patent, No. 
1, dated 1885,) of which the following is aspeci. 
fication. 
My invention relates to improvements in 

automatic boiler-feeders. 
The objects of my improvements are, first, 

to provide an absolutely automatic feeder 
which, after being started, will continue to ?eed 
water to the boiler in such quantity only as is 
required to maintain a constant working-level 
So long as evaporation continues, thus pre 
venting all the expansion and contractionaris 
ing from irregular feeding, and when the evap 
oration ceases will automatically stop itself; 
Second, to provide an automatic feeder which 
has only the simplest form of working parts 
least liable to get out of order and requiring 
the minimum of attention, cleaning, oiling, 
and packing, and which will sound an alarm 
at onceif, from any cause, it should fail to actor 
should the supply of feed-water fail; and, third, 
to feed water at a higher temperature than 
heretofore. I attain these objects by the ap 
paratus illustrated in the accompanying draw 
ings, in which 

Figure 1 is a vertical section through an en 
tire feeder. Fig. 2 is an elevation of a feeder 
and its connections to a single boiler, 

Similarletters refer to similar parts through 
out the figures. 
The apparatus consists of a cylindrical cop 

per vessel, A, the upper end of which is re 
duced in diameter and fitted with a casting 

equalized on both sides. The valve B is in 
closed in a casing, l', recessed into the casting 6o 
in which its seat is formed, and in Some cases 
a ring, b, is formed around the valve, between 
which and the casing b' a clearance-space, b”, 
is left for the passage of steam at low velocity. 
This ring b is employed for convenience of 65 
fitting and adjusting the diameter of the valve, 
and also to act as a guide for the steam-valve 
B. Its area may be calculated, if desired, so 
that when the required velocity of steam is 
attained its pressure on the said area will act- 7o 
.uate the valve; but this is not essential, as the 
same purpose may be effected by making the 
diameter of the weight b the same as the di 
ameter of the ring b-that is, rather less than 
the diameter of the valve-casing. 75 
Asteam-pipe, C, from the steam-space of the 

boiler communicates with the under side of 
valve B. At the upper end of passage ( a 
chamber, a”, is formed, above which is placed 
a casing, D, containing an ordinary copper 
float, d. The float d is fitted with pin-valves 
d and d at its top and bottom, respectively. 
The upper valve, d, controls an air-escape ap 
erture, d, and the lower one, d, controls an 
air-inlet aperture, d. 
In the chamber a aforesaid, below the air 

valve casing D, the head of a pipe, E, is placed. 
This pipe is capable of vertical reciprocating 
motion, which motion is determined by the 
length of a slot, e, formed as shown, Working 
over the fixed pin e'. A contraction, ct, is 
formed between the chamber ct and the pas 
sage a aforesaid, through which the pipe E 
projects down and fits loosely in the passage 
a, and two slots, e'e', are provided near the 
lower extremity. Within the pipe E the 

So 

95 

moving spindle F is fitted concentrically and 
loosely, having an annular clearance-space left 
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between its exterior surface and the interior 
Surface of E. It is held in position by a rivet, 
f, near the base of E. 
The Copper vessel A is provided near its 

lower extremity with a flange, a, which rests 
on and is fixed to the base-casting by a flange 
Orin suitable manner, and the lower extremity 
of A terminates in an enlarged chamber, G, 
formed therein. The suction and delivery 
pipes HK communicate with the chamber 
and are fitted with valves h (c. A partition, 
9, is formed across the casting, which forms 
the base of the chamber G and also the top of 
a lower chamber, L, which is connected direct 
to the Water in the boiler by a pipe, l, which 
is led into the delivery-pipe. In the partition 
9 an injection-valve, M, is fitted, working in a 
gun-metal casing, m. The top of an is formed 
of a hexagonal shape, and any convenient 
number (say six) of apertures, m', are drilled in 
it. An ascending pipe, m, is attached to the 
upper part of m above these holes. The valve 

25 

M is fitted with a perforated pipe, m, extend 
ing downward into chamber L. A hole, m', 
is drilled through the center of M, in which a 
moving Spindle, N, works vertically, and the 
lower end of this spindle terminates in a head, 
n, which, when it is in the lowest position, rests 
on a projection, l, formed on the casting at the 

35 
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base of chamber L. 
The feeder may be placed in any convenient 

situation near the boiler, but above working 
level, and its connections thereto may be ar. 
ranged advantageously, as shown in Fig. 2. 
The steam-pipe C, projecting a suitable dis 

tance, say six inches, into the steam-space of 
the boiler, leads, as described, to the under 
side of Valve B. A. branch pipe, c, is taken 
off C, leading to the top of a branch formed 
on the delivery-pipe K, and a pet cock may 
be fixed at the junction. Stop-cocks c' care 
fitted on C and c, as shown. The lower part, 
C, of C passes concentrically into and down 
Kto or about to the working-level of the water 
in the boiler. The delivery-pipe leads to a 
check-valve, P, which is provided with a small 
hole, p, controlled by a spindle and hand 
Wheel, p". The upper end of the delivery-pipe 
K is constructed preferably with a trap-bend, 
Such as p, upon which a petcock may be 
fixed, and from which also a branch pipe, q, 
is carried up, to the top of which an alarm 
whistle, Q, is attached. This alarm-whistle 
contains a fusible plug which will melt at a 
temperature of about 200°Fahrenheit, or near 
the boiling-point. This alarm-whistle may be 
attached to the feeder itself, or to any suitable 
part of the connections. 
In order to start the apparatus, all valves 

being closed, the air-valve and its casing D 
are removed and the whole apparatus and its 
pipes filled with water, which can be tested by 
the various petcocks. D is then replaced, and 
the hole p' in the check-valve Popened to 
allow a certain quantity of water to pass from 
the boiler into the feeder and its pipes to es 
tablish boiler-pressure uniformly therein. 

The operation of the apparatus is then as 
follows: On opening the stop-valve on steam 
pipe C, the steam passing through the clear- 7O 
ance-space b follows the water past steam 
valve B down along passages a? and a and ves 
sel A, equalizing the pressure on the surface 
of water in A, and allowing said water to fall 
by gravity into the boiler through the delivery- 75 
pipe K and check-valve P. When the steam 
reaches the base of A and enters the enlarged 
chamber E, a sudden expansion, takes place, 
which causes a greater velocity of steam 
through the pipe C between the weight b (or 8o 
the ringb', when employed,)and casing bof the 
steam-valve B. The clearance-space b is cal 
culated and made of just sufficientsize to allow 
the steam to pass only at a certain velocity. 
When the extra velocity aforesaid takes place, 85 
the calculated velocity is exceeded. The addi 
tional pressure therefore acts on the surface of 
the weight b (or the area of the ring l', when 
employed) and li?ts the steam-valve B against 
its seat, thus shutting off steam from the whole 9) 
apparatus. Then the pressure in A at once 
falls below the boiler-pressure and a certain 
quantity of water from chamber L is forced 
up (by the constant boiler-pressure therein) 
through injection valveMand ascending pipe 95 
m". This water, coming among the Steam 
then contained in A, condensesitat once, creat 
ing vacuum. The effects of this vacuum are 
twofold: First it causes a charge of water to 
be drawn through suction-valve H, which is IOO 
adjusted to allow of any desired velocity of in 
flow of water into chamber G. Part of this 
water (being at allower temperature than that 
contained in chamber L) passes through the 
holes in in n, at each action of the feeder up IO5 
the ascension pipe, and assists condensation, 
as described, in A. A second effect of the 
vacuum is to cause the water contained in 
chamber a to be sucked down the clearance 
space surrounding pipe E at the contraction I IO 
a. This action has the effect of lifting spindle 
F first up to pine', it being lighter in propor 
tion to its area than the pipe E. As the vac 
uum increases in proportion to the area and 
weight of pipe E, it also is raised until the i 15 
base of the slot e takes against the pin e. 
When the apparatus has drawn its full charge 
of water and the pressure is thereby equal 
ized, as described, the pipe E falls and is fol 
lowed by spindle F, and this quadruple move - f2O 
ment keeps the passage a free from all liability 
to silt up or become incrusted with deposit. 

In order to assist the vacuum and make it 
more complete by insuring the absolute dis 
charge of all air, the herein-described arrange. I 25 
ment of air-release valveis devised, the action 
of which first admits contained air to the cas 
ing through valve d' and allows its escape 
through orificed. 

If, from any cause, the feeder does not act, 130 
or should the supply of water fail, steam enters 
the discharge-pipe C and allows water con 
tained therein, and also water contained in the 
delivery-pipe K, up to the trap p, and in the 
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ter, or a ring, b, around it of calculated area, 
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whistle-tube Q (which is constantly full of wa 
ter when the feeder is at work, thereby keep 
ing the fusible plug cool) to fall into the boiler. 
Steam then reaches the fusible plug and melts 
it, and the whistle sounds. The steam con 
tinues to blow through the whistle until the 
cause of stoppage is attended to, the said steam 
being unable to reach the feeder on account of 
the Water contained in the trapp. This action 
takes place immediately, and before the water 
can go down half an inch below its proper level 
in the boiler. 
What I claim as my invention is 

1. In a boiler-feeder, the combination, with the 
main vessel and passages and steam-pipe, of a 
single acting steam-valve, B, weighted in pro 
portion to the area of its seat and having a 
Weight, b, acting upon it of calculated diame 

and a clearance-space, b, for automatically 
closing the valve when the required velocit 
of Steam is attained, substantially as and for 
the purposes set forth. 

2. In a boiler-feeder, the combination, with 
the main vessel and passages and steam pipe 
and valve adapted to remain open until a cer. 
tain velocity is attained, of an enlarged suc 
tion and delivery chamber, G, for insuring ex 
pansion and increased velocity of steam, so as 
to operate the steam-valve, substantially as set 
forth. 

3. In an automatic boiler-feeder, the combi 
nation, with the main vessel, steam pipe and 
Valve, and enlarged chamber, of a separate 
chamber directly connected with the water in 
the boiler, provided with an injection-valve 
constructed as specified, fitted with ascension 
pipe adapted to inject water to condense steam 
and form vacuum, substantially as set forth. 

4. In a boiler-feeder provided with a verti. 
cal passage between the main vessel and the 
steam-valve and means for obtaining vacuum, 

a tube adapted to slide automatically for a 
fixed distance within the passage at each ac 
tion of the apparatus and fitted internally with 
a movable spindle arranged to move after it 
for the purpose of preventing deposit in the 
passage, substantially as set forth. 

5. In a boiler-feeder such as is specified, the 
combination, with the main vessel, passages, 
and steam pipe and valve operating as de 
scribed, of a casing containing, a float fitted 
with pin-valves for automatically controlling 
air-escape orifices, substantially as and for the 
purposes set forth. 

6. An automatic boiler-feeder constructed 
and arranged and operating as hereinbefore 
described and illustrated by the accompanying 
drawings. 

7. The combination, with an automatic boiler 
feeder constructed, arranged, and operating as 
hereinbefore set forth, of its connections to a 
boiler, consisting of the steam-pipe C, and its 
extension to about water-level c, fitted concen 
trically within the delivery-pipe K, provided 
with trap-bend, such as p, all arranged sub 
stantially as and for the purposes set forth. 

S. The discharge-pipe C, passing concentric 
ally into and down a delivery-pipe, K, to or 
about to the working-level of the water within 
the boiler, provided with trap-bendip, in com 
bination with an alarm-whistle, Q, with steam 
pipe adapted to be constantly full of water 
when the feeder is at work, and a fusible plug 
contained therein, substantially as and for the 
purposes set forth. 

In testimony whereof I have signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

ALERED MAY HEW. 
Witnesses: 

EDMUND JUSSEN, 
EDWARD SCHMIDT. 
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