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To all whom it mc&y CONCErt: -
Beit known that I, CHARLES B. BOSWORTH,

a citizen of the United States, residing at

KEverett, county of Middlesex, and State of
Massachusetts, haveinvented certain new and
useful Devices for Automatieally Supplying
Feed-Water to Steam-Boilers,
following 1s'a specification, reference being
“had to the accompanying drawings, and to
letters of reference marked thereon |
- This invention is an improvement in the
application of the device shown and described
in Letters Patent No. 333 ,817, glanted to me
the 5th day of January, 1886, for an improve-
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when used to supply water to steam-boilers,
- so that the water within the boiler shall be
maintained at any desired height without re-
gard to the pressure therein or the weight of
water evaporated. Inthe device described in

the said Letters Patent I located the valve

for regulating the pressure of the air from
- the-air-pump as it flowed into the air-cham-
25 ber of the governor at the top.of said cham-
ber. I now locate thisair-valve at the steam-
boiler to be supplied by the steam-pump at
the end of a pipe connected with the air-
pump and with the air-chamber; and my in-
vention consists in part of the means pro-
vided for automatically controlling such air-
valve, and thereby regulating the action of
the steam-pump.

Kigure 1 represents 1in elevation the dia-
phlaﬂ'm air-pressure chamber in eonnection
with the throttle-valve of the steam-pump.
Fig. 2 represents in elevation a system of
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'pipee to be connected with a steam-boiler

having an air-valve regulated thermostatic-
ally by the rise and fall of the water within
the boiler. Iig. 3 represents in sectional
elevation the air-valve and a part of its con-
necting-pipe, full size. Fig. 4 represents in
longitudinal vertical section a modified ar-
rangement of the thermostatic device em-
ployed at Fig. 2, full size. - I'ig. 5 represents
a fransverse Veltlea,l section thr ough the ex-
penelon-tube shown in Fig, 4. Flﬂ 6 shows
in combination all the elements of eonetn uce-
50 tion referred to in the foregoing figures.
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of which the |

ment in ‘governors, and reletes to the auto- |
matic control of the action of steam-pumps

]

Now, referring to the drawings in detail—
Figure 1 represents, in elevation the dia-

phragm air-pressure chamber A in its con-

nection with- the throttle-valve B of the

steam-pump and the pipe C to convey the 55

compressed air from the air-pump b into the
chamber A by means of the pipe D, fully
shown and desecribed in Fig. 1 of the draw-
ings of the Letters Patent No. 333,817, before o
referred to. 60

Kig. 2 represents in elevation a reetenn'u- |
lar frame-work of tubes to be attached to the
steam-boiler, so that the steam and water of
the boiler shall enter within said tubes and
by their expansion and contraction cause the 65
air-valve K, attached thereto, to open or close,
as may berequired. This rectangular frame-
work of pipes, beginning at the air-valve E,
Fig. 2, is connected with the alr-pressure
ehamber A, Fig. 1, by means of air-pipe F G 70
H D and with the air-pump by air-pipe F G
H C. The tubesI, J, and K are of brass, and
the connectmmrods L. and M are of iron.
The rigid arm N and level O are of Sohd
brass.

TFig. 3in sectional elevation 1epresents (full
size) “the air-valve L, air-valve pipe I, and a
part of the vertical air-conveying pipe G.

Fig. 4 in longitudinal vertieal section rep-
J:'esents (full sme) a modified arrangement of 8o -
the expansion-tube, from which equa,lly good
results may be obtemed while the device is
at once more compact and more easy of con-
struction and application. In this arrange-
ment the expansion-tube P, having its outer 85
end closed, is'screwed into the bored socket
Q, the end of which at R is screwed into the
steam-boiler at a proper water-level. Within
the expansion-tube P the smaller steam-cir-
culating tube 5, of a little less than half the go
dla,meter of the former IS brazed to the upper
part of the socket, both ends being left open
and one end pPOJeCtll]ﬂ‘ within the boiler, as
shown. To the bottom of this expansion- tube
P, which is of brass or other suitable metal, 95
1s brazed the bar or strip of iron T, which, be-
ing of unequal expansion with bress, produees,
under the influence of changing temperatures,
upward and downward deﬂeetlone of the free
end of the tube, by means of which the air- 100
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valve U is operated.

air-pipe leading to the governoris shown at X.

Fig.5isatransverse vertical section through
¢ b, Fig. 4, showing the application of the iron
bdl T to the expansmn—tube P and the rela-
tive position therein of the small tube 5.

The attachment and mode of operation of

the several devices are as follows, a,nd will be
explained with reference to Iig. 6

venient reciprocating or other moving part of
the steam-pump, by which it is duly ope‘r-ated'.
Therectangularframe-work of tubes, to which
is attached the air-valve E, may be connected

to the boiler by attaching the end of the upper |-

tube I at a pointabove the highest water-level
and by attaching the end of the lowertube K to

the middle wate1 gageconnection. Inthisway

steam will always be present in the upper tube

and water in the lower tube, if it is desired to

80

maintain the water in the boiler to this height.
In this COIldlthIl there will be a different de-

gree of expansion of the two tubes, the upper
~one being of a greater degree than the lower

one, owing 1to a dlﬁelence of temperature.
The upper ‘tube will remain substantially con-
stant both as to temperature and expansion,
while the lower one will be modified by the

constantly-diminishing temperature by radi-

ation of the heat from the water confined in
the tube.
below the lower tube, then the water in the

35 latter flows into the boiler, and being replaced

j0
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by steam the tube ezpandsmpldly under the
greater temperatme Now when the water 1n

the boiler is above and fills the lower tube K
the air-valve E is closed, and the air for ced by
the air-pump into the pipe to which 1t 1s at-

tached acts aiso upon the pistonor diaphragm

A in theair-chamberof the governor,and com-
pressing thespring of the governor duly closes

the thr ottle-valve Bofthe s steam-pump. Ifthe
water falls below the lowertube K and steam
flows into it, then the tube, expanding under
the increased temperature, opens theair-valve
E by means of the iron rod L and the lever O,
pivoted on the expansion-pipe K, and iron rod
M, as shown. The vertical bar N is solid and
wholly without movement either in the pipe
I or K.
as described, the air from the air-pump flows

outward 11110u0'11 it, and the spring of the

oovernor beltw theIeby released draws the
~:.~temn throttle-valve upward, duly opening it :

for the admission of steam to the pump and
setting it in motion. As the pump fills the
boiler “and also the lower tube, the lowerirg
temperature of the inflowing w 1t01 contr acts

the latter,

)1] The expansion-tube: I’
and the air-valve regulating serew V are in-
closed within the cylindrical case W, and the

: The mo-
‘tion for the air-pump is derived from any con-

on the steam-pump rock-shaft.

When the waterin the boiler falls

Theair-valve Ehaving been opened,

and thereby closes the air-valve. |
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| By this mefms, as shown the air from Lhe

air-pump then acts upon the piston or dia-
phragm of the governor, giving motion to the

steam-pump.
At Fig. 6 is shown in elevation my feed-

water - 1'egulat1nrr device as connectéd with

the steam-boiler a by pipes I and K, and

with the air-chamber A by pipes G H D, and
with the air-pump b by pipes GILC. Steam
is conveyed from the boiler to the steam-
pump throttle-valve B by pipe ¢, and through

stand-piped into the valve-chestof the pump. "f

The air-pump is operated by levere, mounted
From the

pump the feed-water passes thl()llﬂh pipe /'

“into the boiler.
Instead of using the lectanwular fmme- :

work of tubes shown at Kig. 2 for actuating
the air-valve, I sometimes employ the IllOdl-
fication shown at Figs. 4 and 5, w here its ar-

rangement and oper dthIl are etplamed and
wﬂl be readily understood.

Having thus fully descnbed the (,onstruc- '

feeding device, what I claim as of my ownin-

_ventmn and decsne to secure by Letters Patﬁ _

enf, 18— |

- 1. In combmatmn w1th a steam—pump f01 }
90

pump attached thereto and operated the1eby, .

tion and operation of my automatic boiler-

feeding the steam-boiler with water, an air-

and an air-chamber hd\rll]“‘ therein a dia-
ph] agm or piston to receive the compressed

alr therefl om, located over the throttle-valve -
95
by a rod operated by the said diaphragm or

of the steam-pump and connected therewith

piston, and an expansion-tube located at the
steam-boiler and connected at its ends with
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the interiorther eof the lowerend at a proper

water-level, so that any longitudinal move-
ment of this branch of the expansion-tube

arising from change of temperature within
it, as from its alternate occupancy by steam

or bv water, is transmitted so as to operate
upon the air-escape valve situated at the

boiler end of the air-pipe, connected at its

otherend with the air-chamber and air-pump,

100
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through the action of which the air-pressure -
in the connecting-pipes and air-chamber is

maintained and the throttle-valve of the
steam-pump duly reg ulated, Subst.-.l,ntmlly as

herein set for th.
- 2. The combination, with the stenm-bmlel

110

of the tubular Lhmmo%at opening into the

boiller at its inner end and closed at its outer

end, and having the tube S and valve U, all

mmnged subst::mtially as set forth.
' CI?-IARLES B. BOSWORTH.

W’ltn esqef-‘
Josaua L. MII..LI'.‘..'"I’I“‘
WM. BURNETT.
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