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To all whom it may conceri:

Be it known that I, PATRICK J. DUFF, a citi-
zen of the United States, residing at Bridgeport,
in the county of Fairfield and State of Connecti-
cut, have invented certain new and useful Im-
provementsin Automatic F'eed- Water Regula-
tors; and I do hereby declare the followmg to
be a full clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and use
the same.

My invention has for its object to producea
device of this class which shall be simple in

~ “construction, economical in cost, sate and sure
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in 0pera,t10n and which may be readily at-

tached to boilers already in use, it being ap-

plied in the same manner as an ordmary com-
bination water - colamn and performmg the
functions thereof.

With these ends in view I have devised the

novel construction of which the following de-
‘seription, in connection with the accompany-

ing drawing, IS a specification, numbers be-
ing used to denote the several parts.

The drawing is an elevation of the front of
2, boiler with the head removed, showing the
manner in which my novel feed- water regulator
is attached, portions thereof being in section,
and the parts of the feed - water 1egnlat01

-greatly enlarged relatively to the size of the

boiler.

1 denotes the boiler, 2 the flues thereof, and
3 the pipe by which wa,ter 1s.supplied to the
boiler. It will of eourse be understood that
the pressure in this pipe must be sufficient to

- overcome the steam-pressure in the boiler.
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Where the ordinary pressure—as of city wa-
ter—is not sufficient to accomplish this result,

water may be supplied from a tank or in any

suitable manner. The source of supply, not

‘being a portion of my invention, has not been

illustrated. A cock, 4, 18 p10v1ded in the
supply-pipe, the opemtion of which will pres-
ently be fally explained.

b denotes an independcnt chamber sup-
ported in any suitable manner and connected
with the boiler by means of a pipe, 6, which
extends from the bottom of the clnmbel and

enters the boiler near the bottom thereof, and

a pipe, 7, which extends from the upper end

" of the chambel and enters the boiler above the
‘water-line. -
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forms no portion of my present invention.

The dotted line 8 denotes the water-line in
the boiler and the chamber. Thisline will of
course be thesame in both chamber and boiler, 55
as the parts are connected both above and be-
low the water-line. Suitable cocks, 9, are
provided in pipes 6 and 7 for convenience in
use when required. They have nothing, how-
ever, to do with my present invention.

10 denotes a float in the chamber, which is
connected toa rod, 11,extending down through
the bottom of the chamber, the rod being suit-
ably packed, but the packing not shown, as it

12 denotes the usual water-glass, which is
preferably placed in front of the chamber, as
indicated in the drawing.

13 denotes the usual pressure-gage, and 14
the usual gage-cocks, which are shown as at-

70
tached to the cllamber instead of the boiler

- 1tself.

15 denotes asm&llcylmdel whleh 1s divided
by diaphragms 16 into middle and upper and
lower chambers. Iach of the diaphragms is
provided with a central opening, 17, the open-
ing in the upper diaphragm connecting with
a waste-pipe, 18, and the opening in the lower
diaphragm connecting with a supply-pipe, 19.
Ordinary water-pressure is quite sufficient in
this pipe, as the resistance to be overcome is
slight.

20 denotes a rod in cylinder 15, which ex-
tends through both diaphragmsand up through
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‘the top of the cylinder, the top of the rod be- 85

ing connected to a frame, 21.

22 denotes a lever pivoted to a bracket, 23.
One end of this lever is connected in any suit-
able manner to frame 21, and the other to rod
11, which extends downward from the float. go
A wewhb 24, is secured to the lower end of
rod 11 to overcome any {riction of said rod in
the packing. (Notshown.) Rod 20 is provided
with cut-away portions 25, which, when they
register with the openings in the diaphragms, gg
permif the water to pass freely, 1t being of
course understood that rod 20 fits closely in
openings 17, so that no water can pass except
when the cut-away portions register with the
openings. The openinginto one of the pipes, 100
18 or 19, is always open and the other always
closed. In the drawing the upper cut-away
portion 25 i1s shown as registering with the
opening through the upper diaphragm, so that
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© . rod 20 with it.
SEERRRRE Y.

any water remaining in the eylinder after rod |
20 has been mc}md downward, as will pres-
~ently be G\pl’illibﬂ
51”1)(3-;§1=55"“" :
The parts:are shmm in: the dmwmﬂ' ‘1‘3 atz
s thelr normal pe:}SltIon—-thftt is to: S"w the wa-
.+ ter in the boiler and in chamber 5
. proper water-line. :

can pJSS cmb al: tlle W aste-

ber.

The tilting of

drawing

: i " IS connected 'with the middle ehamber ot ¢yl-
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gt,hmun'h the mp of the cylmdm

It is sufficient to say that chamber 5 is sup-
ported in any ordinary simple manner. A
chain, 31, 1s connected to theupper end of rod
29, passes over suitable pulleys, 32, and then
extends downward and 1s connected to a rod,

- 33, which operates cock 4 1n the boiler-supply
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pipe.

34 denotes weights at the upper end of the
piston-rod, which are sufficiently heavy to
overcome the friction of said rod in its bear-
ing at the upper end of eylinder 26, and also
to force the water downward in said cylinder,
out into the middle chamber of eylinder 15,
and then through the opening in the upper
diaphragm and out thro ugh waste-pipe 18, as

soon as the pressure 1s reumved, as will pres-

ently be more fully explained.

33 1s a weight at the lower end of the chain,
which is sufficiently heavy to overcome the
inertia of the chain on the pulleys, and also
the friction of cock 4 in the supply-pipe, just
as soon as the piston 18 raised. A cock, 36, is
provided in water-pipe 19, foruse if required.
It forms, however, no portion of my present
invention.

The operationisas follows: When the water
in the boiler, and consequently in ehamber 5,
falls below the water-line, the float of course
falls with it, carries down rod 11, raises the
end of lever 22, which is not connected to the
float-rod, and raises frame 21, and with it rod
20 in cylinder 15.

'is at the
. ' As the: w%el goes down
. ancthe boiler it must a0 downalsoin le cham-

SERES (o)

boiler,

raises rod 11, and with it the
as: 1{, 1s 80 ebvmus fts' m:)i, to 10(111116;

30 denotes brackets iextending: fmm elmm-s
sberB by which eylinder 26 i suppmted The:
;brfz_(:hets supporting chamber O, being mdnm-%
smly ab the back,are not:shownin the dm“ Ing. i

~under the piston.

This raising of rod 20 cuts !

-..393,623

oflcseape-of water from eylinder 15 throngh -0 10
{: the  waste-pipe and: permits water to:enfer i 1
1 freely ‘through: pipe 19. EREERES
| the water passes through pipe27intoeylinder 0 1
26 under the piston, forcing thelatterupward: 10
-against the power of weights 34, SEREREEEERE
atthelowerendof thechain,whichis conneeted 1 701
to the upper end of the piston-rod, overcomes

the float of course is.carried up with: it.

Lhmufrh waste-pipe: 18,

through pipe 27 1into cylinder 15 and out from
sald cylinder through waste-pipe 18.  A¢t the
same time the lower end of the chain isdrawn
upward against the power of weight 35, and
operating-rod 33 is turned backward to close
cock 4 in thesupply-pipeand stop the entrance
of water into the boiler. It will be seen that
this action i1s entirely automatic. As soon as
the water in the boller goes down sufficiently
to affect the float, cock 4 will begin to open,
which will allow water to pass into the boiler.
As soon as the water reaches the water-line in
the boiller and in the chamber, of course the
float will have been raised sufficiently to cut
off theentranceof waterinto the boiler through
the 1ntermediate mechanisin  deseribed or
equivalent mechanism.,

I have termed this deviee a ‘“‘feed-water
regulator,’”” and have illustrated it in connec-
tion with a boiler, that being a common form
of its application. It should be understood,
however, that 1ts use 1s not in any way himited
to 1ts use in connection with boilers. The
operation would be preciscly the same if any
other suitable reservoir were substituted for
the boiler, there being, of course, an air-space

instead of a steam-space above the lignid in
the chamber and the reservoir.

Having thus deseribed
claim—

1. In combination, a reservoir, a chamber
connected to said reservoir at top and bottom,

my invention, I

TFrom cylinder 15

Weight 35

of coek 4 in ‘the 'supply-pipe, the operating- =
rod:of this ecock being eonnceted to:the chain.: 0

Consequently, as the piston is foreed upward,
the chain s drawn down: and opens cock 4:in: :
thesupply-pipe, which permits watertoenter 0
the: boiler: freely: through said sapply-pipe. 0 00
As thewater-line in the boiler risesitof course
rises equally in: chamber: 5, there being
already explained,  ¢onnections : between: the
At the same tiine the lower |
cub-away portion 25 1s caused to register with :
. :ithe .opening (in the lower diaphragm, which:
0 permits water from pipe 19 to enter the cylin:
oo der and pass {reely into the middle chamber; |
rirhas sposition of the partsiis not sliown in the:
i 125
?iiiiééalllu%tr%mn - ;
0 26 deu@tes a cylmder thelowerend 01' W ]uchi

gAS i

ISR EEEEEEE
upper: cnd of said chamber and:the steam-: 0
space of the boiler and between the lowerend: 00001
of said chamber and the lower portion of the 11
JAS (the!water in the chamber rises 000001
’I‘hlqéég@éés::z;eé:
endGflm"el‘..,iz,é;é:;é%;e:a;éi
which: s connected to:the float-rod, draws. . 111
b down frame 21, and with 1t rod 20: 111.1.,3/.1111{1{”;1'& EEREEE RN R,
I, thereby cxttti'rwoﬁ"’ the ‘entrance of water: 1
EEREERERRNEE | mto said eyhinder: . Lhrmwh pipe 19 and open-

. inder 15 by a pipe, 27.  'Within eylinder, "G 18

a piston,: 28, whose mﬁ 29 e\tends npwmdé

Jing the passage {rom ‘:‘)dld cylinder ontward =

This prevents: the 0
| entranee of. any more water into eylinder 26: 10
As soon as the pressureof o
theiwater is removed, weights 34 act to press:: |
the piston-rod and piston downward, foreing: i i1
the: water in the bottom of cy]mdel 26 out i
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Lhe dnertia of the chain, and also: the friction: 73 EERERRRS
. This of course ;pemuts the float to drop, i
~ooccarries rod 1L downward, and tilts ‘the oppo-
ooosite end of: lever: 22 upward.
ooathe lever moves {rame 21 upward, earrying
_ This upward niovement of rod
001520 quickly: carries: the upper cut:away por:.
o ition 20 above the upper  diapbragmiand |
onocanses the elosing of the  opening . in said: ap-:
oo per diaphragm by the full diameter of the rod
oo passing into 1t
20
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a supply-pipe, 3, for the reservoir, a float in
the ehamber having a rod connected thereto,
a cylinder, 15, having a supply-pipe, 19, a
waste -pipe, and a rod adapted to alternately
open and close passages leading to said pipes,
a pivoted lever connected to said rod and to
the float-rod, a eylinder, 26, a pipe connecting
the bottom of said cylinder with cylinder 15,
a piston in eylinder 26, having a rod connected
thereto, and a chain extending from said rod
and connected to a cock in supply-pipe 3,
whereby the lowering of the liquid in the res-
ervoir will open the cock in supply-pipe 3 and
the raising of the liquid in the reservoir will
close said cock. | |

2. In combination, a reservoir, a chamber
connected to said reservoir at top and bottom,
a supply-pipe, 3, having a cock, 4, a float in
the chamber having a float-rod, a eylinder, 15,
having a sapply-pipe, 19, a waste-pipe, a rod
adapted to alternately open and close passages
leading to said pipes, and a frame carrying
said rod, a pivoted lever connccted to said

frame and to the float-rod, a cylinder, 26, a

pipe connecting the bottom of said cylinder
with eylinder 15, a piston in eylinder 26, hav-
ing a piston-rod, a chain extending from said
rod and connected to cock 4, and suitable
weights on the piston-rod and the chain, sub-
stantially as and for the purpose set forth.

3. The combination, with a reservoir and a

chamber connected thereto at top and bottom,
of a supply-pipe for the reservoir, having a
cock, a float in the chawmber, a cylinder, 15,
having supply and water pipes, and interme-
diate connections, substantially as deseribed,
whereby the lowelmg or raising of the float
will open or close said cock, thereby control-
hng the supply to the reservoir.

4. The combination,with a reservoir,a cham-
ber connected to said reservoir at top and bot-
tom, a float in said chamber, and a supply-
plpe for the reservoir, having a cock,of a ¢yl-
inder, 15, having supply 'md waste pipes, and
a sultzmble rod adapted to allernately open and
close passages leading to said pipes, a cylin-
der, 26, connected to eylinder 15 and having a
piston and piston-rod, and a chain connecting
said piston. rod with the cock in the reservolr

50 supply pipe.

5. The reservoir, the chamber, connectwns
between said reservoir and chamber at top and

bottom, a supply-pipe for the reservoir,having

-a cock, and the float 1n the chamber havmg a
rod, in combination with eylinder 26 having 55

a, ‘plston and a piston-rod connected to the cock
in the supply-pipe, and a cylinder, 15, having
supply and waste pipes, a pipe connecting cyl-
inders 15 and 26, arod in cylinder 15, which
alternately opens and closes passages to the
supply and waste pipes, a frame to which said
rod is connected, and a pivoted lever whose
opposite ends are connected to said frame and
to the float-rod, whereby the lowering of the
float will open or elose the cock to admit fluid
to or cut it off from the reservoir.

6. The combination, with the reservoir hav-

ing a supply-pipe, the chamber having a float,
cylinder 26, having a piston,and intermediate
pipes and connections, substantially as de-
seribed,of eylinder 15, having upper and lower
diaphragms with central openings and open-
ings leading from said openings tosupply and
waste pipes, and a vertical rod whose full di-
ameter closes said central openings, and which
is provided with cut-away portions, whereby
the passages to said pipes are alternately
opened and closed w heu said rod is raised or
lowered.
- 7. The combmﬂtlon,mth the reservoir hav-
ing a supply-pipe and a cock, 4, of a eylinder,
26, having a supply-pipe at its bottom, a pis-
ton, a piston-rod extending upward from the
top, and a chain connecting the piston-rod
with the cock in the supply-pipe, whereby
when said piston is raised the cock is 0pened
and vice versa.

8. In combination, the reservoir having a4
supply-pipe with a cock, the chamber having
a float, eylinder 26, having a piston, ¢ylinder
15, having supply and waste pipes, a rod
adapted to open and close said pipes alter-
nately, and intermediate connections, substan-
tially as deseribed, whereby the lowermﬂ' of

fiuid in the reservoir*admits water to.cylinder 05

26 and raises the piston, which opens the cock
in the reservoir supply-pipe.

In testimony whereof I affix my signaturein
presence of two witnesses.

PATRICK J. DUFF,

Witnesses:

A. M. WOOSTER,
BERTHA ]] LEE.
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