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1o all whom 1t may concern:

el

Be 1t known that I, SterLING KLLIOTT, 0f

Newton, county of Middlesex, State of
‘Massachusetts, have invented an Improve-
ment in Fuel-Controlling Devices for Steam-

- Boilers, of which the following 1s a specifi-
~ cation. -

This invention relates to fuel controlling-

devices for steam-boilers, and has for iis
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object to construct an automatic control-
ling-device having the capability of deliver-
ing to the vaporizer or burner of the boiler

~a full supply of fuel, or a partial supply,

. (which is adapted to be regulated manu-

ally,) or of entirely shutting off the supply;

~ said controlling-device being adapted to be

operated by the steam pressure of the boiler
to reduce the full supply of fuel when the

 pressure reaches a point considerably less

than maximum, and to shut off the entire

- supply when the pressure reaches the maxi-

- rnum point.

25

Oitentimes it i1s possible to run a boiler
on much less than its full supply of fuel and
still maintain a pressure sufficient to meet
the demands, and the controlling-device em-

 bodying this invention is designed to auto-
maticaﬁy control the supply of fuel 1n such
- manner that the boiler 1s at all times ready

30

to meet ordinary demands upon 1t, yet need-

- less waste of fuel 1s prevented.

- Figure 1 1s a longitudinal vertical section
- of an automatic fuel controllin
- bodying this invention. Fig. 2 1s a horizon-
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g—device em-

tal section of the device taken on the dotted

line 2—2, Fig. 1.
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~ The case or frame A, is of suitable shape
‘and construction to support the working

parts. It 1s composed essentially of two
parts bolted together. It has two screw-

~ threaded nipples ¢, and o', adapted to be

connected, respectively, by pipes leading to
the source of fuel supply and to the vapor-

1zer or burner of the boiler. It also has a

45

continuous conduit for the fuel, extending
from the nipple @ to the nipple &’.

- conduit consists of a passage @® in the case

- 50

“and extending through the nipple a, a pas-
- sage o® leading from said passage ¢?, a pas-

sage a* leading from said passage «®, a pipe

o connected with the case at both ends, lead-
imng from sald passage a*, a passage ¢° In

~ the case leading from said pipe 4°, a passage

. -bb

a" leading from said passage «°, and a pas-

sage o leading from sald passage ¢’ and ex-

~ tending through the nipple o’. A by-pass

Said

1s also provided in the case, which is con-
nected at its ends with said fuel conduit, it
being herein represented as a passage a°,
leading from the passage a*, and a passage
a'® leadini from said passage a’, to the pas-
sage a*. As here shown each end of the pipe
¢* has a conical-ended plug &', secured to it,
and sald plugs enter recesses formed at the
extremities of nipples «', a'®, on the case,
and are held securely in place by caps a7,
a'’, engaging them and screwed onto said
nipples. The passage ¢® is provided with a
valve-seat &, with which cooperates a needle-
valve &', arranged in the case, and adapted

to open and close said passage. The passage

at® 1s provided with a valve-seat ¢, with
which cooperates a needle-valve ¢/, arranged
In the case and adapted to be adjusted by
hand toward and from its seat, and thereby
vary the area of the passage. The passage

¢’ 1s provided with a valve-seat d, with

which cobperates a needle valve d’, arranged
in the case and adapted to open and close
sald passage. The valve b” 1s thus arrangel
between the ends of the by-pass «°, «'° =0
that when closed the fuel will pass through
sald by-pass, or in other words the by-pass
1s arranged around and connected with the
conduit at opposite sides of the closing-
valve. ' _

The closing-valves 6’ and d" are de-
signed to be operated automatically by the
pressure of the steam of the boiler, and the
valve ¢” 1s designed to be operated by hand.
When all the valves are open the full sup-
ply of fuel passes through the conduit and 1s
delivered to the vaporizer or burner; when
the wvalve b6 1s closed a partial sup-
ply of fuel passes through the conduit, which

1s regulated by the valve ¢’, and when the

valve d’ 1s closed the supply 1s entirely shuv
off. The valve ¢’ 1s attached to a screw-
threaded stem ¢?, which extends through

suitable stuffing-box, and 1s provided with

a hand-piece ¢, by which 1t may be turned.
whereby the valve ¢” may be adjusted to oc-
cupy different positions with respect to its
seat, and thereby regulate the amount of
fuel which shall go through the passage a**
when the valve 4’ 1s closed.
valves O’ and d” are made alike, each having

The needle-
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a stem to which a head 6% d°, 1s secured |

preferably made as a flat disk, and con-
tained in a suitably shaped recess in the case.
Said needle-valves are arranged respectively
in the two parts of the case, in line with

110
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each other, and extend in opposite directions,
so that their heads are opp051telv and adia-

~ cently disposed.

o
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The two parts of the case have 1nterposed
between them a ring e, and the bolts ¢’, by
which said parts are secured together and
which pass through holes in said ring. The
interposition of the ring between the parts
of the case results in forming a chamber be-
tween said parts. Two diaphragms f and ¢
are arranged in said chamber, at opposite
sides of 1t and, as here shown, the edges of
said chaphl agms are placed between the ends
of the parts of the case and the ring, and are
thereby held in place. The ring ¢ has a nip-

ple ¢* projecting from 1t, which is connected

by a pipe with the boﬂer and a passage ex-

- tends through said mpple to the interior of
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- phragms f and g¢
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the chamber, so that said chamber 1s in open
communication with the boiler and is filled
with water or steam from the boiler, The dia-
are thus arranged to be
acted upon by the pressure of the boﬂer and
are adapted to be moved in opposite Waye or
outwardly in a direction from each other
when the pressure reaches a point at which
they are adjusted to be moved. The heads 52
and d? of the needle-valves respectively bear

‘agalnst or may be connected with the dia-
g, so that said valves are
moved by said diaphragms to close the pas-

phragms f and ¢

sages which they control.

Adjusting - devices are provided for the
dmphragms ‘whereby they are adapted to be

moved by different pressures, the diaphragm
f being moved by a pressure, which 1s con-
siderable less than the maximum pressure,

and the diaphragm ¢ being moved by the

maximum pressure. Like adjusting-devices
are provided for the two diaphragms. The
adjusting-device for the diaphragm f, as
here shown, consists of two pins %, engaging

‘the head Z)z of the needle-valve, ‘Which are

connected to a disk A’, contained in a recess
in the case, and attached to a stem /2, encir-

- cled by a spring A%, bearing on said disk h,
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turning said nut A%

and a nut A% turning in an mternally SCI‘E‘W-
threaded portlon of the recess, which bears

“upon said spring and forces it against the

disk with a yielding pressure. The pressure
of the pins of the head 6% may be varied by
The upper end of the
recess 18 closed by a plug A°. The adjusting-
device will be set to exert its pressure on the
head and thereby on the diaphragm, and
such pressure 1s suflicient to hold the dia-
phragm against movement until the pressure
on the diaphragm reaches a point consider-
ably less than maximum when it will be
moved against the action of the adjusting-
device and the valve closed on its seat. A
similar adjusting-device 1s provided for the

~ diaphragm ¢, which 1s adapted to exert a
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pressure on the head ¢* of the valve and

thereby on the diaphragm ¢, and said ad-*

| Justing-device 1s set SO

993,666

hat said diaphragm

g will not be operated

justing-device, and the valve d” closed on its
seat. It will thus be seen that when pressure

until the pressure
reaches the maximum, when said diaphragm
will be moved againet- the action of the ad-
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rises to a point considerable less than maxi-

mum, the diaphragm f will be moved to close

the valve b on 1ts seat and thereby close the
conduit at: this point. The supply of fuel,

however, may then pass through the by-pass

a®, a'?, and the amount may be regulated by

the Valve ’
will be deliveled When the

reaches the maximum the diaphragm ¢ will

be moved to close the valve d’ on i1ts seat and

thereby shut off the entire supply of fuel.

In lieu of constructing the case as herein
shown, and using the pipe ¢° as a part of the
conduit for the delivery of fuel, said case
may be otherwise constructed to provide a.
conduit through 1t for the fuel, which will be

controlled by ‘the valves 5’ and d’, adapted

to be operated respectively by the dia-
phragms f and g,

at different pressures, one
to reduce the fuel supply and the other to
entirely shut off said supply. Furthermore,
I do not desire to limit my invention to the
employment o1 any particular form of ad-
justing-devices for the diaphragms.

Having thus described my invention, what

Thus a partial Supply of fuel
pressure’
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I claim as new and desire to secure by Let— '

ters Patent, 1s:—

1. A fuel controlling - device for steam-

boilers consisting of a case having a deliv-
ery-conduit for the fuel and a by-pass con--

nected with said conduit, a valve for closing
the conduit between the ends of the by-pass,
a regulating-valve for said by-pass, a valve
for closmg the conduit beyond the by-pass, a

diaphragm for operating one of said clos-

ing-valves adapted to be operated by a pres-
sure of the boﬂer less than maximum, and

another diaphragm for operating the other

closing-valve adapted to be operated by the

| maximum pressure of the boiler, substan-

tially as described.
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2. A fuel controllmb—dewce for steam-

boilers comsisting of a case having a deliv-
ery-conduit for the fuel and a by-pass con-

nected with said conduit, a valve for closing
the conduit between the ends of the by-pass,

a regulating-valve for said by-pass, a valve
for closing the conduit beyond the by-pass,

two diaphragms arranged in a chamber com-

municating with the boiler and connected,

11
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respeetlvely, with said closing-valves and -

adjusted to operate said valves at different
pressures, substantially as described.

3. A fuel controlling-device for steam-
boilers consisting of a case having a deliv-

125

ery—condult for the fuel, and a by—pass con-

nected with said eendmt a valve for closing
the conduit between the ends of the by-pass,
a regulatmg-va,lve for said by—pess a Velve

130
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for closing the conduit beyond the by-pass, .
two diaphragms for operating said closing-
valves, respectively, ac{)apted to be operated
by the pressure of the boiler, and independ-

ent adjusting-devices for said diaphragms,

- whereby they are adjusted to operate at dif-
- ferent pressures, substantially as described.

10

4. A fuel controlling-device for steam-

- boilers consisting of a case having a deliv-

ery-conduit for the fuel and a by-pass con-
nected with said conduit, a. valve for closing

the conduit between the ends of the by-pass,

o regulating-valve for said by-pass, a valve
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for closing the conduit beyond the by-pass,

said closing-valves each having a head, two

diaphragms against which the heads of said

~ closing valves bear, adapted to be operated

by the pressure of the boiler, and independ-
ent adjusting-devices for engaging said

heads, whereby the diaphragms are set to

operate at different pressures, substantially

- as described. | |
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5. In a fuel controlling-device for steam-
boilers, a case having a conduit connected

with a fuel-supply, and having a single pres-
sure-chamber connected with the boiler, two

~ valves 1n said case for controlling the pas-
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sage of fuel through the conduit, each hav-
‘1ing a head, two diaphragms arranged in

sald pressure-chamber and respectively en-

- gaged by the heads of said valves, and means

for adjusting said diaphragms to operate at
different pressures and move the valves, sub-

- stantially as described.

85

6. In a fuel controlling-device for steam-
bollers, a two-part case, a ring interposed

- between the parts thereof, and means for se-

curing said parts together with the ring be-

tween them, thereby forming a chamber

within the case, said chamber having means

adapting it to be connected with the boiler
and said case having a conduit adapted

" to be connected with the fuel-supply, two

- 45

‘valves arranged 1n said case and controlling

the passage of fuel to said conduit, and two
diaphragms arranged in said chamber and

‘adapted to operate said valves, said dia-

- phragms being adjusted to move at different

50
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pressures to operate said valves, substan-
tially as described.

7. In a fuel controlling-device for steam-
boilers, a case having a conduit connected

:  with the fuel-supply, and valves controlling
~ the passage of fuel therethrough, whereby
the supply 1s partially or wholly shut -off, .

a

and two diaphragms arranged in a single
pressure-chamber connected with the boiler
for operating the valves, said diaphragms
being adjusted to move at different pres-
sures, substantially as described.

8. In a fuel controlling-device for steam-
boilers, a case having a condult connected
with a fuel-supply, a by-pass connected with
sald conduit, a regulating-valve for said by-
pass, two valves for closing the conduit at
different points with respect to the by-pass,
whereby the fuel-supply i1s partially or
wholly shut off, and two diaphragms ar-
ranged in a pressure-chamber connected
with the boiler for operating said valves, re-
spectively, said diaphragms being adjusted
to move at different pressures, substantially
as described. |

9. A fuel-confrolling-device for steam-
boilers consisting of a case having a deliv-
ery-conduit for the fuel, two closing-valves
for said conduit, automatic means for oper-
ating sald closing-valves respectively, at dif-
ferent pressures to close upon their seats, a
by-pass connected with said conduit around
one of said closing-valves, and a regulating-
valve for said by-pass, substantially as de-
scribed. -

10. A fuel-controlling device for steam-
boilers consisting of a case having a deliv-
ery-conduit for the fuel, two independently

adjustable closing-valves for said conduit,
automatic means for operating said closing-

valves respectively, at different pressures to
close upon their seats, a by-pass connected
with said conduit around one of said clos-
ing-valves, and a regulating-valve for said
by-pass, substantially as described.

11. A fuel-controlling device for steam-

boilers, consisting of a case having a deliv-
ery-conduit for the fuel, two closing-valves
for said conduit, automatic means for oper-
ating said closing-valves respectively, at dif-
ferent pressures to close upon their seats,
and a by-pass connected with said conduit
around one of said closing-valves, substan-
tially as described.

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

STERLING ELLIOTT.

Witnesses:
B. J. Novyzs,
H. B. Davis.

. .Cbpies of this patent may be obtained_ for five cents each, by addressing the “ Commissioner of Patents,

Washington, D, C.”
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