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,_ To all wkom it ma; ) coucern o o
- Be it known that I, RICHARD A HAYES,
of Elgin, in the eounty of Kane and State of

Illinois, have invented a new and Improved:
_-fElectre ‘Magnetic Boiler - Feed Reguletor, of
~which the followmg 18 & spemﬁcatlen -
Flgure 1 is a plan, Fig.2isa detell sec-

tional view of one of the megnets and arma-
_tures, taken'on line 2w, Fig: 1. Fig.3is afront
_elevation on line w w,Fig, 1. Fig.4is a detenl
view in section on line y y in Fig. 1. Flg
183 detail view of one of the insulators. =
~_Similar letters of reference 1udlcete eorre
ponding parts.

My invention relates to epperetus fer regu

lating the supply of water fed to a boiler ;
and it consists of a lever connécted with e
steam-supply valve of a boiler-feed pump,; or
~with a'valve in ‘the Weter-supply pipe, and
‘with the armature of two series of electro-
" magnets, the said magnets being connected

- with a relay, whieh directs the current threugh '-
: ‘material, thet is placed in the eylinder B, and

18 provlded with & spindle, &, a-part of Whlch

“either series as mey be requlred

" The invention also consists in the details of
;censtruetlon and’ errengement which will be

" hereinafter more” fully . deecrlbed und then

_.pomted out in the claims. =

~  Referring to the drawing, A | isa hollow me:

 tallic eylinder, having at its lower end a sock-
et, a, for receiving the upper énd of a glass

‘cyllnder B, which is smaller i 111 dlemeter thun _

the metelhc cyhnder
Ci is a metallic head, whlch is reeebsed te
‘Yeceive the lower end ef the glass cylinder B,

~and is provided with a central opening" for .
‘der A and the spindle h and a binding-serew,

-m is-attached: to the eyhndu A, for reeumng
'-the electrical conducting-wires n 0. -
-H'is an adjustable rod that slides thmugh -

l'a stufﬁng box in the top of the cap H,and p
118 a bmdlng serew that receives the wire ¢.

Teceiving the plpe -b-that connects it with
- the lower portion of the boiler. - This' head
‘is of sufficient size to receive the bolts e, which
. pass through it, and into the lower end of ‘the
~cylinder A, and bind it and the glebs cyhn
- der to the seld cylinder A.

‘D'is a glass eylinder- that is smaller tha,u
| tery J by the wire 7, and with the binding-

~*_the cylinder B. Its lower end is placed in a

socket, d, on the upper head of the eyhn ‘

Eisa rnerelllc cap ﬁtted to the upper end-

. der A,

:'.".,01 the glass tube D, and provided with a

~flange, ¢, for recewmg the bolts f, which pass

f

-tional view, Flg

insulators F, as shown in the enlerged Sec-
5
The separated ends of the belts are pro-

‘vided with heads ¢ ¢’ that are placed in the in-
-sulafor-case.-
| lating: substence, 4, supported by the bottom
“of the -case, which  surrounds the bolt, and
| prevents it frorn touching the case, end the

‘The head ¢ rests upon an insu-

head 4 rests against the upper head of the

'-‘“msula,tor case. -

By means of the insulator F, and the gla,ss' '

| eylinders B and D, the metelhc cvhnder A 1e -
"“}.)elfectljr msuleted

The cap K is eenneeted with the upper perb

-of the boiler by the pipe g, and as there is an

‘open passage from the said cap to the lower

r
[
-

‘head C, the pressure in the metallic and glass
-.eyhnders 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, end .
‘in the said eylinders. =~ |

G is a float, made of metal, or other sulteble

between the float G and the wire J, is made ef
insulating material. Thisspindle entende up-

~ward through the cylinder A .into the glass
‘eylinder D, and has upon its upper end a me-
tallic heed or guide, &, that fits the cylinder
J1oosely, and holde the spmdle eeutrelly in the
i'eyhnder D.-

~The upper eurfuee of the gurde I mey be
merle conical, S0 thet 113 WIH not retain dirt or

:sediment.

A fine wire er chem 1, connecte the eyhn '

I is a relay-magnet connected with the bat-

‘serew of the metallic cyhnder A by the wire n.
‘The bettery J 18 eonnected with the eep K

by the wire 9. -
The - armature - K of the rele,j;r magnet I

ewmgs on a pivot, s, between the posts & u,

and is connected by a wire, », with one of the
peles of the bettery L. The peet { is con-

“

~ into the upper head of the cylinder A. The
. bolts 0 end f’ ere dw1ded end prowded W1th
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nected br the wire w with the magnet M, and
~ the post u 18 connected by the wire a’ Wlth
- the magnet O.

The terminal wire of the magnet O _____ is.con-.|.
stopping it altogether.

nected by a wire, b, with the magnet P, whose

terminal wire is connected with the battery L. |
'.level ‘the guide % strikes the wire ¢/ and es-

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 dlagonally op-
posite. 8
R R/ are, rcspectwely, the armatures of the
magnets 0 P, and S S are the armatures of
the magnets M Q.
. T is a lever fulerumed at U and connected
-hy rods d’ with the armatures of the magnets
MOPQ.
" The rods d’ of the magnets M P are oppo
-sltely connected to the. end of the short.arm
‘of the lever T, and the rods d’ of the mag-
nets O Q are connected to .the long arm of
the lever at a distance from the. fulcruln equal
~ to the length of the shorf arm. :
- The end of the long arm of the levcr T 153
‘connected by a rod, V, with a balanced throt-

- tle-valve, A/, which is placed in the steam-
511}:)13»15r pipe cr 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/
vided with screws for holdlng thern 1n any
‘desired position. = -

B’ is a bell- magnet of ansr or(fhnarjr con-
struction, which is connected, -by a wire, ¢/,
- with the binding-screw m of the. metallie ¢yl

“inder A, and also with the battery ¢/ by the

- wire h‘ the battery being connected Wlth a |
S rent. will _be ectabhehed through the water

point, z” by an insulating- mre, y
The operatlon is as follows:

When water is at the requrred Ievel in the*_

boiler, the float G supports the spindle &, so

 that the guide % touches the rod H, complet- .

ing the electrical circuit of the batterjr J, €X-
citing the relay-magnet I, so that its arma
‘ture K is drawn toward 1t and lnto contact
- with the post u.

-~ By this means; a cncult IS ectabllshed
through the magnets O P, and. the long arm

of the lever T is drawn toward the valve A, |
: become inoperative and the water continaes

which is thereby nearly closed, and renlams

- 80 as long as the current 1s unchanged and |
‘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

ln qis brokeu, 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 fhe
~ feed-pump, which works with increased rapid--
ity until the required water-level is attained,

When the gu1de k touchee the rod H, complet

f’ which are slotted, and pro- |

__ 1'39,095 '.

ing the ecircitit through the wires 17 n g, and
‘the magnets O P, being again excited, move
| the lever T toward the valve A/, cloelng it

and. dlmlmshlng the action of the pump, OT
~Should the water drop: belour the prescrlbcd |

tablishes a current through the bell-magnet

B/, which' continues to sound - the- alarm a8

long as a low state of water exists, or 11111311:

the electrlcal current 18 broken by the r1emg o
of the float. . .. . . . .

This device for glrlng an alarm may be con-'_ .

'structed and used independently, if desired.

“The rods d/, that connect the armatures

with the lever T, are

The armatures R "R’ of the dlagonally-op

;-posn:e magnets are arranged so that as one of | .

them approaches the face of its magnet it

‘brings the other armature W1th1n the 1nﬂu-
ence of its magnet

The turn-buckles ' are 8o conetructed that*

theyr perm1t a-continued motion in the lever-
T after one: of the armatures strikes. its mag-

net, in order to allow the dlagonally-opporlelte -
his

magnet to draw its armature to its seat

is effected by threading one end of the turn.

Dbuckle and allowing the head of the rod d’ to

rest in the other end. -
~ The armatures S S’ are arranged 1n the |
same manner. . |

I do not limit my 1mprcvemente to the ox-

| act form herein described, as it may, in prac-
tice, be found that a emgle magnet connected B

w1th the lever T, and an opposing eprmg or
welght may eerve to move the valve A/, and
wires may also be arranged so that the cur-

when it rises so as to touch the said wn'ee, N
when the float may be dispensed with.:
- The advantagcs claimed for the 1nventlon |

‘are, that it.controls, the action of the pump,
80 that a constant Water level is. maintainéd
in the bo11er, 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 establlehed by Te-

leaelng of the relay-arruature | .
If all.the valve-operating magnete should |

to go down, an alarm is given by the bell

magnet, when the gulde k strikes the wire 4"/,
~which continues to sound until the proper

water-level is attained, or until the. electrlcal.---j |

.current is broken by the rising of the float.

Having thus described my invention, I

-, clann as New. and dealrc to eecure by Lettere
-Patent——-

1. A float that varies in height. Wlth the )
Ievel of the water in the boiler, a relay, and a

series - of oppoartely—arranged magncte, con-

struncted. 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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provided with tarn- o
‘buckles m/, for adjuetmg the relatwe poaltlon
| of the armaturee. SN
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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 a central
metallic section, A, the glass cylinders B D,
cap E, head C, and bolts ¢ f, substantially as
" herein shown and deseribed.

3. The float C, having the spindle & and
cuide %, 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 # g,
substantially as herein set forth.

5. The relay 1, the oppositely- arra,nged

3

magnets M @ 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 deseribed. -
6. The bell-magnet B’ and battery (', in
combination with the float G, point ¢, insu-
lated wire §’, eonducting-wires ! o, and the
float-chamber, consisting of the parts A B C
D K, in combination, substantially as herein
shown and described. |
7. The insulators F, 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,
GEO. M. HOPKINS.
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