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RIOHARD A. HAYES, OF ELGIN ILLINOIS.

IMPROVEMENT IN ELECTRO MAGNETIC BOILER FEED REGULATORS

- Speclﬁcat1on formmg part of Letters Patent No 189,098, dated Apnl 3, 1877 ; application filed
i January 22, 1677,

To all whom it ma ¥ concern: ‘ :
Be it ‘known that I, RICHARD A HAYES,
“of Elgin, in the county of Kane and State of
Illinois, have invented a new and Improved:
‘Electro - Magnetic Boiler - Feed Regulator, of
which the followmg is & speclﬁcatlon ‘
Flgure 1 is a plan; Fig. 2 is a detail sec-
‘tional view of one of the magnets and arma-
_tures, taken on line @, Fig. 1. Fig.3is afront
_elevation on line w w,Fig.1. Fig.4is 4 detail

view in section on line y y in Fig. 1.” Fig. 5 |
“eylinders B and D, the mebalhc cylinder A is
“perfectly msulated

is-a detail view of one of the insulators.
Similar letters of reterence mdlcate corre-
pondlng parts. i

" My invention relates to apparatus for regu
lating the supply of water fed to a -boiler j
and it consists of a lever connected with a
steam-supply valve of a boiler-feed pump; or
_with ‘a'valve in the water-supply pipe, and
“with the armature of two series of electro-
. magnets, the said magnets being connected
with arelay, which directs the current through
“either series as may be required.

" The invention also consists in the details of
_construction and: arrangement which will be
“hereinafter more” fully described, and then
_pomted out in the claims.

.~ Referring to the drawing, A is'a hollow me:
" tallic, cyhnder, having at its lower end asock-
et, a, for receiving the upper ‘énd of a glass

"cylmder, B, which is smalleri 1n dlameter than

the meta,lhc cyhnder
O is a metallic head, which -is recebsed to
‘Teceive the lower end of the glass cylinder B,

and is prov1ded wn;h a central opening' for .
‘der A and the spindle &, and 2 binding-screw, -
-m is-attached to the cyhudu A, for recuvmg

teceiving the pipe -b-that connects it with
the lower portion of the boiler. - This' head
-is of sufficient size to receive the bolts ¢, which

. pass through it, and into thelower end of the '
| a stuffing-box in the top of the cap B, and p
| is a binding-serew that receives the wire ¢.

~cylinder A, and bind it and theé glabs cylm
der to the sald cylinder A. -

. "D'is a glass cylinder- thatlls smaller than |
" the cylinder B. Its lower end is placed in a

"socket, d, on the upper head ot the cyhn
cder A,

" Risa metalhe cap fitted to the upper end
~of the glass tube D, and provided with a
" flange, ¢, for recelvmg the bolts.f, which pass

into the upper head of the cylinder A. The
. "holts ¢ and J'-are qi_lVlded and-provided with

-sulator-case.

| insulators F, as shown in the enlarged sec
-tional view, Flg 5. :

The separated ends of the bolts are pro-
vided with heads ¢ ¢’ that are placed in thein-
The head ¢ rests upon an insu-
lating substance, j, supported by the bottom

~of the -case, which: surcounds the bolt, and
‘prevents it from touching the case, and the

head 4 rests against the upper head of the

"'msulator case.

By means of the insulator I, and the glass

. The cap B is connected with the upper pamb

-of ‘the boiler by the pipe g, and as there is an
‘open passage from the said cap to the lower

head C, the pressure in the metallic and glass
cyhnders is the same as that of the boiler to
which the apparatus is attached, and the wa-

‘ter stands at the same level in the boiler, and
'in the said ¢ylinders. =~

G is afloat, made of metal, or other sulta,ble

‘material, that is placed in the cylinder B, and

is pr0v1ded with & spindle, &, a-part of Whlch
between the float G and the wire I, is made: of
insulating material. - This spindle exteudb up-

ward through the cylinder A .into the glass
seylinder D, and lias upon its upper end a me-
tallic nead or guide, k, that fits- the cylinder
“loosely, and holds the spmdle centrally-in the
ﬂ'cylmder D.- ]

~Theé upper surface of the guide k may be
made conical, so th&t 113 will not retain dirt or

‘sediment.

‘A fine wire or cha,m, I, connects the eylin-

the electrical conducting-wires n 0.
- H'is an adjustable rod that slides thxough

T is a'relay-magnet connected with the bat-

‘tery J by the wire 7, and with the binding-

serew of the metallic eylinder A by the wire .
"The battery J is connected with the oap E
by the wire q.
* The armature - K of the relay - magnet I
swmgs on a pivot, s, between the posts ¢ u,
and is connected by a wire, », with one of the
poles of the battery L. The post ¢ is con-
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nected by the wire w with the magnet M, and
the post # is connected by the wire ¢/ with
the magnet O.

The terminal wire of the magnet O.is.con-.

nected by a wire, ¥/, with the magnet P, whose
terminal wire is connected with the battery L.
_The terminal wire of the magnet M is con-
nected by the wire ¢/ with the magnet Q, whose
terminal wire is connected with the battery L.
It will be seen that the magnets O P and
the magnets M. Q are arranged diagonally op-
posite. ) oo ‘
R R are, respectively, the armatures of the

magnets O P, and 8 § are the armatures of

the magnets M Q. g

T is a lever fulerumed at U, and connected
by rods d’ with the armatures of the magnets.
MOPQ. = : : ,

The rods d’ of the magnets M P are oppo-
gitely connected to the end of the short.arm’
of the lever T, and the rods & of the mag-
nets O Q are connected to the long arm of
the lever at 4 distance from the fulerum equal

to the length of the short arm. - i

The end of the long arm of the lever T is
connected by a rod, V, with a balanced throt-
tle-valve, A/, which. is placed in:the steam-
supply pipe of a steam-pump, or-in the feed-
pipe that leads from the pump to the boiler. :

The long arm of the lever T is supported
by a caster, ¢, and its motion is limited by
the stops. f/ f/, which are slotted, and -pro-
vided with screws for holding - them in any

desired position. S : S
B’ is a bell.-magnet of any ordinary con-
struction, which is connected, by a wire, ¢’
- with the binding-screw m of the metallic cyl-
inder A, and also with the battery C’ by the
wire &/, the battery being connected with :a
point, ¢/, by an insulating-wire, j’.-
The operation is as follows: R
‘When water is at the required level in the
boiler, the float G supports the spindle &, so
that the guide % touches the rod H, complet:
ing the electrical cireuit of the battery J, ex-
citing the relay-magnet I, so that its .armas:
ture K is drawn toward it and into contact
with the post u. S I
By this means a eircuit is established
through the magnets O P, and the long arm

of the lever- T is drawn toward the valve A/,

which is thereby nearly closed, and remains

so as long as the current is unchanged and | ) ‘ ne 9
‘magnet, when the guide % strikes the wire ¢/,
which . continues . to sound until the proper

the steam-pump is only normally . active.
‘When the water drops in the boiler the float
G also falls, and the current through the wires
1 n q is broken, and-the spring .k’ draws the
armature K from the port » and against the
port ¢, thus breaking the battery-connection
with the magnets O P and establishing a cur-
rent through the magnets M Q. This draws
the long arm of the lever T from the valve A’,

opening the valve and admitting steam to the-

feed-pump, which works with increased rapid-
ity until the required water-level is attained,
when the guide % touches the rod H, complet-

ing the eircitit ‘thiough the wires 17 n g, and
the magnets O P, being"again excited; move

| the lever T toward the valve A/, closing it
and diminishing the action of the pump, or

stopping it altogether. )

Should the water drop below the prescribed
level, the guide % strikes the wire ¢/ and es-
tablishes a current through the bell-magnet
B/, which - continues to sound' the alarm. as
long as a low state of water exists, or until
the electrical current is broken by the:rising
of the float., = .. - B g

This device for giving an alarm may be con-
structed and used independently, it desired.

~--The rods d’, that connect the armatures

with the lever T, are provided with turn-
buckles m/, for adjusting the relative position
of the armatures. - . . = L
The armatures R R’ of the diagonally-op-
posite magnets are arranged so that as one of
them approaches the face of its magnet it
brings the other armature within the influ-
ence of its magnet.. . .= - :

. The turn-buckles m’ are s0 constructed that
they permit a continued motion in the lever

T after one’of the armatures strikes its' mag-

net, in order to allow the diagonally-opposite
magnet to draw its armature to its seat. This
is effected by threading one end of the turn-
buckle and allowing the head of the rod d’ to
rest.in the other end... - ‘

The armatures S S’ .are arranged in the
same manner. L I

I do not limit my improvements to the ex-
act form herein described, as it may, in prac-
tice, be found that a single magnet connected
with the lever T, and an opposing spring’ or
weight may serve to move the valve A’,and
wires may also be arranged so that the cur-
rent. will .be established through the water
when it rises 8o as to touch .the said wires,
when the float may be dispensed with. -

‘The advantages claimed for the invention

_are, that it.controls the action of the pump,

so that a constant water-level is maintained
in the boiler, and in case of a derangement of
the float or its connections the magnets that
open the steam-pump throttle-valve are made
to operate by the circuit established. by re-
leasing of the relay-armature. =~ .~

- If all -the valve-operatmg_magnéts.fsthlm‘ﬂd

_become inoperative and the water continues

to-go down, an alarm is given by the bell-

water-level is attained, or until the electrical
current.is broken by the rising of the float.

. Having thus described my invention, I
claim as new and desire to.secure by Letters
Patent— ‘ IR T o

1. A float that varies in height with the
level of the water in the boiler, a relay, and a
series of oppositely-arranged magnets, con-
structed and. arranged to open or close the

‘throttle or governor valve of a steam-boiler

feed-pump, or the water-supply valve, as the
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electrical current is established or broken by
the rise or fall of the said float, substantially
as herein shown and described.

2. The float-chamber consisting of & central
metallic section, A, thé glass cylinders B D,
cap E, head C, and bolts ¢ f, substantially as
herein shown and described.

3. The float C, having the spindle k and
guide %, the float-chamber, having an insu-
lated central metallic section, A, the metallic
cap E, adjustable rod H, and the electrical
conducting-wires ! # ¢, in combination, sub-
stantially as herein shown and described.

4. The relay I and battery J, in combina- |

tion with the float and float-chamber, made
as described, and the conducting-wires # ¢,
substantially as herein set forth. ,

5. The relay I, the oppositely-arranged

magnets M Q and O P and their condueting-
wires, the lever T, connecting-rod V, and
throttle-valve A, combined and arranged sub-
stantially as herein shown and desecribed. -

6. The bell-magnet B’ and battery C’, in
combination with the float &, point ¢, insu-
lated wire j’, conducting-wires ! o, and the
float-chamber, consisting of the parts A B C
D E, in combination, substantially as herein
shown and deseribed.

7. The insulators T, consisting of a metal-
lic casing and an insulating substance, j, in
combination with the bolts ¢ f, substantially
as shown and deseribed.

: RICHARD A, HAYES.

Witnesses:

C. SEDGWICK,
GEo0. M. HOPKINS.



