'(NOIIM'odel.) | o

R W. H. PAGE.

e AUTOMATIG DRAFT REGULATOR.

- No. 418,789, S Pa,tented Oot 29 1889

W T EA LV ST Bt g B g P

A

. . | | I :
: [] I' i e
) " Pzl
1 ] :
o o ATl S o gl A e e e
- ‘ rF--'-_‘*Fb --‘
= ‘l' 1 H
A Bl - 4
i. : o ;’
'R
3 J" Y -
;1 A '
1 . -
I."‘. v \ r . b
.. | ! .
: oE.
] r 1

4 ’ . r ’ . .
R g gt E R T e e
o - .

\K‘\\‘\.‘h\‘h\&‘\h‘\.\.\

J’JIJJ’/
007

27
I

' \x\xxxmxx\\nm.\

A

- / { ,.

Attoruers

By

-~

N. PETERS, Phatc-Lithographer, Washington, D, C.




UNITED STATES

PaTENT OFFICE.

. WILLIAM H, PAGE, OF NORWICH, CONNECTICUT.

' gj‘AUTOMAT‘IC DRAFT-REGU LATOR.

;aPEGIFICATION formmg' part of Letters Patent No. 413,789, dated October 29, 1889. |
Application filed March 14, 1889 Senal No 303,289, (Nomodel.)

To all whony it may concern:
Be it known -that I, WiLLiaM IL PAG‘E a

. citizen of the Unlted_States and a resident

of Norwich,in the county of New London and
State of Conmnecticut, have invented certain
new and useful Improvements in. Automatic

_Draft-Regulators; and I do hereby declare the

10

following to be a full, clear, and exact de-
scription of the invention, such as will enable

others skilled in the art to which it appel—

tains to make and use the same.

In the practical use of a steam heater or
boider for heating dwellings and other struct-
ures it is sometimes customary to supply
live steam to the radiators in cold weather
and hot water in milder weather; and the ob-

ject of my invention is to prowde a draft-

regulator which will automatically control the

- draft, whether live steam or hot water 18 used,
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and which will prevent the hot water from
coming in contact with the dmphmwm of the

_- 1-60‘111&1301 which would be liableto injure the

same. ’Wlth this end in view I employa res-
ervoir or tank which is to be mnearly filled
with water, and which may be located exte-
riorly of the shell of the boiler or heater to

- heat the water in the tank by contact with

“the boiler.
30
" ordinar y flexible diaphragm, with whleh it 1s

40

phragm to avoid injury thereto.

-the shell and by radiation of the heat from
Above the tank or reservoir is

arranged a diaphragm-chamber having an

connected by a vertical post or arm, and a le-
ver that controls the opening or closnw of the

‘draft-regulating door of the boiler, and this

dmphmwm 1S operated and controlled through
the medium of a
described, by the 11q111c1 or fluid contents of
the reservoir or tank, which, when hot water
is employed as the he&tmﬂ' medium, is pre-
vented from coming in eontact with the dia-
This verti-
cal siphon tube or column, which is employed

to connect the reservoir or tank with the dia-

phragm-chamber, has the upper end of its
shorter member connected to the reservoir,

and the elevated diaphragm-chamber is con-

nected with the corresponding end of the

.other member of the column, whereby, when

the hot water enters and is 1&156(1 1in the si-
phon-column, the air in the longer member

.thereof becomes compressed and gerves as a
cushwn betw een the water and the ﬂemble

‘the boiler, and this connection has
whereby communication between the tank
“and steam-space of the boiler can be cut off

siphon-column, pre&enﬂy

' diaphragm, so as to operale the latter and
keep the hot water out of direet contact with
the dlaphragm as will be readily understood.
The water in the reservoir or tank is heated
by contact with the metallicshell of the boiler
or heater, which derives its heat from the hot
water contained therein, so as to maintain
the water in the reservoir at the same tem-
perature as the water in the boiler. The
lower end of the siphon-column is adapted
to have communication with the boiler or
heéater below the water-line of the latter by
means of an intermediate connection, which
has a valve for clogsing the port or opening
between the siphon-column and the boiler.
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To adapt the regulator for use with the

boiler or heater when live steam is used, I

provide the tank or reservoir with an inter-
mediate connection with the steam-space of
a valve

when it is desired to use the regulator with
a hot-water boiler: . When live steam is used,
the valves between the regervoir or tank and
the steam-space of the boiler are opened to

- permit the steam in-the boiler to circulate

through the siphon-tube and tank or reser-

| voir, and have access to the diaphragm-cham-

ber to raise the diaphragm therein and close
the draft-doors when the pre%ure of steam
1S excessive.

To enable others to undel stand my inven-
tion, I will now proceed to describe the same

in connection with the acecompanying dmw _

ings, in which— |

Figure 1 ig a side elevation Show ing my im-
proved regulator applied to anm ordinary
boiler. Fw 2 is a vertical sectional view on
the line z  of Fig. 1.

T.ike numerals Of reference denote corre-
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Spondmg parts in both the figures of the dr aw-

-1ngs, referring to which—

1 deagna‘cecs the reservoir or tank of an au-
tomatic draft-regulator embodying my inven-
tion. This tank or reservoir is preferably
applied exteriorly to the shell of the boiler or
heater 2 and secured thereto in any suitable
manner, so that the water in the reservoir 1s
heated by contact with the shell and by ra-
diation of the heat therefrom; but I would

- have 1t understood that I do nOt restrict my-
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self to this exact location and arrangement of
the tank or reservoir with relation to the
boiler. .

3 1s the siphon tube or column, which is ar-
ranged in a vertical position laterally of the
boiler, and the upper extremity of the short
member 4 of this siphon-column communi-
cates with the reservoir or tank, preferably
by a short pipe-connection 5, (see Fig. 2,)
while to the corresponding end of the longer
member 6 of the siphon-column, which mem-

_ber 15 extended above the tank or reservoir,

20
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1s connected a diaphragm-chamber 7, which
1S located laterally of said member ¢ of the
siphon-tube immediately over and above the
tank or reservoir 1 and communicates with
the siphon-column by a horizontal pipe-con-
nection 8. (See Fig. 2.) Within this dia-
phragm-chamber is secured a vibrating flexi-
ble diaphragm 9, to the center of which is
secured a vertical endwise-movable stem 10,
that passes centrally through a vertical open-
ing 11 in the upper side of the diaphragm-
chamber. The upper extremity of this ver-

tical endwise-movable stem is bent or formed

laterally into a short arm 12, which is pivot-
ally connected to a horizontal lever 13, ar-
ranged 1mmediately above the boiler and
fulerumed, as at 14, at or nearits middle on a
suitable fixture or support (not shown) on
the boiler, the arm 12 being pivoted to the
lever at a point a short distance to one side
of its fulerum. (See Fig. 1.) One end of
this horizontal oscillating lever is connected
by a chain 15 with the draft-door (not shown)
of the boiler, while the other end of the lever
is likewise connected Dby a chain 16 to an
arm 17, secured to the damper 18, pivoted in
an outlet or smoke pipe 19, that leads from
the boiler or heater, as is usual. The shorter
member 4 of the vertical siphon-column is
connected, near its lower end, at a point
close to the elbow between the long and
short members of the siphon-column, with
the water-space of the boiler or heater by a
short pipe-connection 20, by means of which
the water in the boiler or heater can enter
the siphon-column and ascend therein to the
level of the water-line in the boiler, the height
of the water in the siphon-column being in-

dicated by a gage, as hereinafter described.

A valve 21 is provided in the connection 20,

between the lower end of the siphon-tube

and the water-space of the boiler, by closing
which communication between said boiler
and siphon-column can be cut off.

Between the steam-space of the boiler or
heater and that end or portion of the tank or
reservoir most remote from the connection
between the reservoirand the siphon-column
I provide a connection or port 23, whereby
steam may be admitted to the tank or reser-
voir when the valve 25 is opened and it is
desired to regulate the draft door and damper
by excessive pressure of the steam in the ap-
paratus.

To the reservoir or tank is connected a ver-
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tical pipe 20, which communicates atits lower
end with the chamber of the reservoir, and
has a safety-valve 27, of any preferred or or-
dinary construction, at its upper end, by
means of which excessive steam or water
pressure in the reservoir or tank can be re-
lieved. The siphon-column has an ordinary
gage 28, connected to its short member 4, by
means of which the height of the water in the
boiler can be ascertained when thelive steam
18 supplied to the radiators. A steam-gage
29 1s connected tothe upper extremity of the
longer member (6 of the siphon-column for
readily ascertaining the pressure of steam in
the boiler. |

In operation, when it is desired to use hot
water for operating the regulator and to heat
the same in the tank or reservoir by contact
with the shell of the boiler and:without allow-
ing the hot water in the boiler to commingle
with and displace the water contained in the
reservolr, both valves 21 and 25, between the
steam and water spaces of the boiler and the
tank and siphon-column, are closed, as indi-
cated in Fig. 2; and when the water in the
reservoir or tank is expanded by the excess-
ive heat of the boiler it rises in the siphon-
tube or column, so as to compress the air
between the column of water and the dia-
phragm and to forcibly press the interven-
ing body of air against the diaphragm, and
thus cause the same to serve as a cushion
and raise the diaphragm sufficiently to tilt
the lever on i1ts fulerum and close the draft-
door and damper proportionately to the
movement of the lever, whereby the draft
through the boiler is decreased and regulated.
1t 1s obvious that the chains between the le-
ver and the draft-door and damper can be
lengthened or shortened according to the tem-
perature of the water, if it is desired to close
or open the door and damper. Thus if it is de-
sired to close the door and damper at a low
temperature of the water in the tank or res-
ervoir the chains can be suitably lengthened, a
device being provided for this purpose,which,
however, I have not deemed it necessary to
illustrate nor describe. When live steam is
supplied from the boiler to the radiators, the
water 1s withdrawn from the tank or reser-
volr and steam allowed to circulate from the
boiler through the port 23, the reservoir, and
the siphon - column, so that any excess of
steam-pressure will operate to move the dia-
phragm,and thus properly regulate the draft-
dampers,asisobvious. Itisofttimesdesirable,
when the temperature or weather undergoes
a change, to return to the use of live steam
as the heating medium for the radiators in
lieu of hot water, and I have adapted my im-
proved regulator so that any change of the
heating medium will not affect the regulator,
and, in fact, it is equally adapted as well to

‘hot water as to live steam as the heating me-

dium. When it is desired to effect this

change,the valves 25 and 21 are both opened
to draw the water in the siphon-column down
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to the level of the water 11:1 the bmler and as |

- the siphon - column communicates dlrect]y

R e

ST practma,lly the same.
R N ¥

with the boiler it follows that the water in
the column is of the same temperature as the

water in the boiler, and that in a very short
time steam will aecumulete in the siphon-col-

umn, and thus the pressure of steam in both
members of the 51phon-column will remain

steam in the tank and siphon-column will op-

erate to elevate the vibratory diaphragm,
which in turn will tilt the lever and adjust
~theregulating - dampers, - according to

movement of the diaphragm. Any excessive
pressure of steam which would be liable to
disrupture the tank or boiler.is permitted to
escape through the escape-valve. For hot-

“water eir eulatlon the boiler and the radiators

(not shown) are filled with water and the
valves 21 and' 25 between the boiler and the

_reservoir and siphon-column are closed. The

BT

reservoir or tank and the siphon-column are
now filled with water by removing the safety-

valve to permit the introduction of water into

the tank, after which the valve is replaced.
It is obkus that as the water in the boiler
is heated the water in the reservoir is corre-

“spondingly heated to the same temperature,
-~ and that when it is expanded by the excess-

30

1ve high temperature of the furnace in the

boiler the water presses against the diaphragm
- to operate the lever end the draft-door. and

- damper; and, further, that when the bulk of

R * the water in the reservoir is increased by ex-
.35

pansion beyond the capacity of the reservoir
for holding the water the surplus quantity is
forced up the vertical tube and permitted

to escape through the sefety-valve

e

‘T am aware that changes in the form and
proportion of parts and details of construc-

tion can be of the mechanisms herein shown
- and described as an embodiment of my in-
- vention without departing from the spirit or

sacrificing the advantages thereof, and I

would therefme have it understood thet 1 re-
serve the right to make such changes and al-

terations as fan]y fall Wl‘rhm the scope of my

- invention.

Having thus fully descl ibed my 1nvent1011,
what I 01a1m as new, and desue to secure by
Letters Patent, is— -

1. Inan eutomatn, draft-r eo*ula,tm t11e com-
bmatwn of an extel ior tenk or reservou an

KExcessive pressure of

the

st&ntmlly as desecribed.

elevated diaphreﬂm chamber above the tank,
a vertical siphon-column located exteriorly of 55

the heater or boiler and having its shorter

member communicating dir eetly with the
tank or reservoir and its longer member with
the diaphragm-chamber, substantially as de-
scribed, and mechanism connected to the dia-
phragm for controlling the regulating-damp-

ers of the boﬂer all aua,nﬂ‘ed and combined
for service as ]1e1 ein shown and deeenbed

for the purpose set forth. -
2. In an automatic draft-regulator, the com-

'bmetlon of an exterior reservoir or tank, a

vertical column or tube commumeatmo W1th

the reservoir and having a valved connectwn
with the water-space of a boiler, and a dia-

phragm adapted to be operated by an excess-
ive pressure of the finid contents of the ver-

of the boiler, eubetenﬂally as a,nd for the pur-
pose deserlbed |

8. In an automatic dr aft-1*egulet01* the com-
bination of an exterior tank applied laterally

to a boiler, a vertical siphon-column arranged
laterally of a boiler and one of its members
having a valve-connection at its lower end
with the water-space of said boiler and com-

municating at its upper end with the reser-

volir or tank, an elevated diaphragm-chamber

communicating with the upper end of the
longer member of the siphon - column, and
meehemsm connected with the dlaphregm
for controlling the movement of the draft-

door substantlelly as and for the purpose de-

sCr 1bed

6o
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tical column or tube to control the draft-door -
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4. In an _automet-lc draft-regulator,the com- =~ ¢

bination of an exterior reservoir or tank hav-
ing a valved connection with the steam-space

of a boiler, a vertical siphon-column having

reservoir and by a valved connection with the
boiler, an elevated diaphragm-chamber com-

‘municating with the upper end of the longer

member of the siphon-column, and mechan-

ism connected with the diaphragm for con-

trolling the movement of the draft-door, sub-

In testimony whereof I affix xmy swnﬂtme in
presence of two witnesses.
W’ILLIA“\I II PAGE
Witnesses:
- Jos. FORREST,
1L 1. BERNHARD.

1its shorter member communicating with the
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