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To all whom it may concern:
Be 1t known that I, LEVI LEROY ROWE

ton, in the county of Suffolk and State of
Massachusetts, haveinvented anew and use-
fulImprovementin Automatic Regulators for
Liquid-Heaters, of which the followmﬂ* 1S a
full, clear, and exact desecription, 1efelence
bemﬂ* had to the accompanying drawings,

forming a part of thisspecification, in etplam-'

ing its nature
The invention relates to that class of liquid-
heaters in which the contents of a tank or

‘suitable receptacle are heated by burning gas,

and 1n which the supply of gas is antomat-
ically regulated or controlled bV variation in
the tempelatme of the liquid which it heats;

-and my invention relates to a tank ada;pted

to hold liquid and to be heated by gas-jets,
and having a liquid-inlet and a 11quld outlet,
and prowded with an extensible device com-

- prising an extensible tube of copper or other

metal extensible by variations in tempera-

- ture, attached, preferably, to the upper end
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or top of the tank, to extend downwardly
therein to near the bottom thereof, and com-

‘municating from its free end, by means of an

mextenmble rod, movement to valve-actuat-
g devices ananﬂ*ed In the gas-supply pipe.
Ib further 191ates to the eonstl uction of the
valve and to the connections between it and
the actuating-rod.
- 1t also relates to various other features of
organization and construction, to which ref-
er'ence will hereinafter be made.
In the drawings, Figure 1 is a view in ver-
tical section of a 11q111d heater having the
features of my invention. Tig. 21is a detall

view, enlarged, of the valve and its actuating
I‘In‘. g 1s a view in lhorizontal sec-.

- tlon upon the dotted line « « of Fig. 2 and a

45

‘plan of parts below said line.

B 1g. 418 a
view In perspective of a portion of the mech-
anism intermediate the actuating-rod and the
valve. Iig. 5 is a detail of portions of the
valve mechanism, the same being drawn to an
enlarged scale in order to represent more
clearly some of the more minute features.

A 1s the tank or reservoir. It is made of

5o any suitable metal, is suitably supported, is

T, a
citizen of the United States, residing at Bés—'

-

| adapted to be heated by gas-jets supplied by
the burner I3, and has the cock C, by which
1ts contents are drawn. It may ormaynotbe
inclosed within-an outel shell ¢. Liquid is

fed to the chamber a’ of the tank or heater
through the feed-pipe D, which preferably
‘enters the cavity of the chamber of the tank

near its upper end, and has a downward eX-
tension d, which Opena into the chamber a' at
its end d' near the bottom of the tank. The
top of the tank is formed with a downwardly-
extending cylindrical seetlon B, having the

‘bottom e, and the cavity ¢, formed by it,

makes, in ‘connection with the cap e*, a cham-
ber for holding the main parts of the valve
and its a(,tuatmn‘dm 1ces.

In the botbom e of the valve-chamber is
formed the threaded hole ¢€?, into which is
serewed a short stand or stud e*, which ex-
tends upward into the valve-chamber ¢', and
which has a small section €° of the fluid-feed-

Into this-centrally-threaded hole is screwed
the long tube F, of brass or other metal exten-
sible by heat.  This tube extends very nearly
to the bottom of the tank, and its lower end

is closed by a cap or cover 1, which serews

upon it. Within this tubeis an inextensible
rod 77, the lower end of which is supported by
the cap f, and the upper end 7* of which is in
contact with the lever G, which it supports
against the downward thrust of the lever-
spring ¢. Thislever, which is pivoted to the
brackes ¢ g' by pivot- pm g*, has a downward-
extending lug ¢°, the under surface g*of which
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‘way 1n 1t and the centrally-threaded hole &°.
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I 101111(]6(:1 inwardly to rest upon the out-

wardly-rounded end 7+ of the rod 7.
The bracket ¢" has the threaded sleeve ¢,
which screws into the threaded hole % of the

stand ¢*, and the upper end of the rod f' ex-

tends through the hole provided by thissleeve.
The stand e* has the lateral threaded hole ¢’,

whiech receives the inner end of the houzontal

section d* of the feed -pipe, and also the
threaded hole ¢, which receives the upper end

of the vertical pipe-section d of the feedway.

The supply-pipe d is therefore placed close
to the extensible tube F, and this is of advan-

tage in the operation of the device, as will
) presently appear.
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11 is the gas-supply pipe, inwhich or, rather,
belweenthesections /v /v of which is the valve
II'. The valve proper and the parts which
cooperate with it comprise the upper section
I* of the cap ¢*, which has threaded holes 73
¥ for the reception, respectively, of the pipe-
scetions 1 i/ and the valve-chamber /4°, which
opens downwardly, and the upper section of
which is connected with the inlet-pipe /i by
means of the hole 1.  (See Fig. 2.)

Below the valve-chamber /i’ is another
chamber /', larger in diameter than the cham-
ber /°, and which is econnected with the pipe
It by the outlet /i%.  This chamber /¢ is closed
by the cap 72, which serews upon the threaded
downward-extending section ' of the valve-
casing.

The valve II' is composed of two parts,
namely, a valve holder and adjuster /' and
the movable valve-section N'%. The holder or
adjuster A is of a size to fit the chamber /t°
with a sliding fit, and it may have the pack-
ing 1" set in a recess to provide a tight joint
between it and the wall of the chamber in
which 1t 1s movable. It isprovided with ver-

tical movement in this chamber by means of

the threaded stem 7™, which serews in the
threaded hole 1" of the valve-casing and ex-
tends above it, and carries at its upper end
the indicator and turning arm A%, |
Theadjuster /i'thasacavity i'*,which opens
downward and which is connected with the
chamber /.’ by the holesor passages i, There
extends into this chamber the eylindrical sec-
tion A of the valve-section /', This fits the
wall of the chamber /it with a sliding fit. It
15 open at its top and has near its lower end
the side openings /i*?, which connect its cavity
and the cavity /t'" with the chamber /' when
the valve has been moved sufficiently to bring
the holes or any portions of them below the
lower edge /i*t of the adjuster /', The valve-
section A'® also has the plate />, which closes
the lower end of the cylindrical section and
extendsslightly beyondit. Aspring/i*,which
i1s contained in the chamber of the cylindrical
section, bears against its closed end and also
against the adjuster, and consequently acts
to move the cylindrical valve-section away
from the adjuster, and so acts when 1t is per-
mitted so to do by the valve-controlling de-
vices hereinafter specified. |
1t will Dbe seen from what I have said that
the gas for supplying the burner passes from
the pipe /v through the hole i’ into the cham-
ber /v’, thence through the holes A¥ to the
chamber /%, thence through the openings /i*°
into the chamber /i, and from thence through
the passage I° to the pipe A'. To vary the
quantity of gas fed, 1t 1s necessary to move
the cylindrical valve-section /i'*inward or out-
ward in relation to the edge 7* of the valve-
adjuster, as this movement will vary the size
of the openings /i*%, the openings being en-
larged as the cylindrical valve-section is
moved outward and decreased in size as it 18
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moved inward, and it is to provide the valve-
section with automatic movements deter-
mined by the temperature of the liquid that
my invention particularly relates, and I will
now describe how that is obtained.

The variation in the temperature of the liq-
uid causes the tube I to be varied as to its
length. As the temperature of the liquid in-
creases the tube is extended; as 1t decreases
or lessens it is shortened. 'Thischangein the
length of the tube, which, it will be under-
stood, is in constant contact with the liquid
in the tank, being surrounded by it, varies

the position of the rod-holding piece orecap f

in relation to thesliding valve-section i'%, but,
with the length of tube permissible, not
enough to sufficiently actuate the same with-
out the intervention of levers, by which the
extensibility is converted into a movement of
oreater range than that of the said cap or sup-
port . Consequently I have pivoted the le-
ver G at the point indicated by the pivot-pin
¢*,the fulerum of said lever being much nearer
the end of the rod ' than the point ¢, where
the end of the lever bears against the second
lever G'. Thislever G'is pivoted at the point
¢ to the bracket ¢, which likewise increases
the movement of the tube, and its free end ¢°
bears against the head m of the push-rod m/,
this push-rod being additionally supported by
a serew-stud m?®, which screws into the cap /v’
The upper end of this push-rod is enlarged
and acts to support the head /*° of the eylin-
drical valve-section N*l. A spring m” sur-
rounds the push-rod and maintains 1t 1n con-
tact with the end of the lever ¢

Generally as the liquid grows hotier it is
desirable to decrease the supply of gas fed
to the burner, and as it grows cooler to in-
crease such supply. The ranges within which
the valve shall be actuated to so operate are
fixed in advance by the movement of the ad-
juster 2 upward or downward, according as
it is desired that the operation shall begin
at a low temperature or a higher tempera-
ture, the position to which the adjuster 1s
moved being known by the relation which
the pointer /!'* bears to the figures of the in-
dicating-dial N, these figures being upon the
upper side of the valve-casing below the
pointer, and, if desired, covered by the screw-
cap 1. (See Tig. 2.) The position of the
adjuster having been fixed or determined, an
inerease in the temperature of the liquid will
clongate the tube ¥ and cause the inextensi-
ble rod 7' to move downward slightly, which
downward movementis followed by the down-
ward movement of the lever G under the in-
fluence of itsspring ¢g. This causes thie shoxrt
end ¢° of the lever G 1o be lifted, the end ¢7
of the sccond lever G’ to be also lifted,
the cylindrical valve-section to be pushed
upward, and the valve-ports 2’ to be partially
or entirely closed. Thereduction of the tem-
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perature of the liquid causes the tube fo
contract, the inextensible rod ' to be slightly
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lifted, lifting the lever G, dropping its point
g° and the point ¢ of the second lever, and
permitting the springs m?® h* to move or per-
mit to move downward the cylindrical valve-
section /¥, thereby opening the ports of the
valve., | |

By locating the inlet-pipe d close to the
tube K it is made more quickly sensitive to
variations in the temperature of the liquid.
In order that the supply of gas may not be
entirely cut off from the burner while it is
In use, I have arranged a small passage o ex-
tending through the valve-casing from the
upper part of the chamber /)° directly to the
feed-pipe 7/, so that a small volume of gas
may pass trom the pipe /? through the cham-

ber /2’ directly to the pipe /i through the pas-

sage o. 'This passage o may be closed by a
valve o', which is in the nature of a short
round spindle let into the round hole ¢? in

- the valve-casing, the hole extending across
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the line of the passage o, and which spindle o’
has a hole ¢, which by the turning of the
spindle is brought into line with the passage
0 to provide a continuous passage or out of
line with it to close the passage. -

It will be noted that the direct as well as

‘the indirect discharge of gas from the cham-

bers i” and A7 is directly into the open end
of the outlet-pipe, the two passages o and 78
being parallel. TUnder this construction
neither of the two passages operates to op-
pose or check the discharge from the other.

In use the liquid is fed into the chamber of
the tank or reservoir, the gas- burner is
ighted, the adjuster set, and the spindle o’
turned to open theinlet 0. Variationsin the
temperature of the liguid will then antomat-
1cally govern the main supply of gas fed to the
burner.

T'he spring /% is used because of the possi-
bility of the cylindrical section not dropping
readily to gravity alone and because of the
possibility of its becomingstuckin its highest
position. | |

I would not be understood as limiting my-
self to the precise features herein deseribed
entering into the construction of the valve
and 1ts operation, but may use in lieu thereof
any suitable mechanical equivalents therefor.

I would not be understood as confining my
Invention to liquid-heaters having gas-burn-
ers, as the same principle is applicable to the

control of fuel in liquid as well as gaseous

form.

I have described the employment of a tube
which is extensible by heat. I do not con-
fine myself, of course, to the particularshape
of the extensible device, asit is not necessary
that 1t be in tubular form; neither do I con-
fine myself to the employment of a material
which is extensible by heat, because any ma-
tertal which is contractible by heat and ex-

- tensible by cold will answer as well.

05

Having thus fully deseribed my invention,

I claim and desire tosecure by Letters Patent

| of the United States— ;

1. In a liquid-heater, the valve-casing 72,
having the gas-chambers /#° and /7, the upper
adjustable section A" of the valve within the
chamber /°, and encircling the chamber 7%
the inlet /A°in the body of the valve-casing,
and discharging into the chamber 75; the

body of the casing of the valve I, having the

passage 1'%, connecting the chamber /5 with
the chamber /7, the movable cylindrical sec-
tion /'%, within the chamber 1'%, and provided
with the lateral ports A*; and the push-rod
m', actuated as described, and supporting the
cylindrical section A'*; in combination, sub-
stantially as and for the purposes-set forth.

2. Inaliquid-heater,the combination of the
valve-casing; the section %''of the valve, hav-
ing the chamber 2, and the inlets /'8 thereto:
the slidable section 71*?, of the valve, having
a cylindrical portion, to enter the chamber
h'', and provided with ports 2%, one or more;
and the push-rod m/', actuated by the means
described; substantially as and for the pur-
pose specified. ' | |

o. Inaliquid-heater, the casing e*, attached
to the diaphragm e, as specified, having a cen-
tral threaded hole in which is secrewed an ex-
tensible tube I, to project downwardly into
the liquid-holding tank, and into the upper
end of which is serewed a bracket ¢', having
the sleeve g% and supporting the levers of
the. valve-actuating mechanism; as and for
the purposes described.

4. In a liquid-heater, the combination of
the support e*, the extensible tube F, its foot
or end f, and the inextensible rod f’; with

the lever-bracket ¢’, having a sleeve ¢* to

screw upon the support ¢!, and affording
means for the adjustiment of the position of
the levers in relation to the end of the inex-
tensible rod; substantially as described.

5. In a liguid-heater, the valve-casing hav-
1ng the chambers /i’ A7, the section A!! of the
valve, contained in the chamber A% the cap
i and the support m? mounted therein, for
gulding the push-spindle m/, the slidable sec-
tion A% of the valve, and the inlet and outlet
passages in said casing, and the ports in the
two sections of the valve; as and for the pur-
poses described. |

6. In a liquid-heater, the support ¢!, at-
tached to the top of the tank, and having a
hole or passage ¢°, and an extensible tube car-
ried by said support, in line with said pas-
sage; and a liquid-supply pipe, also carried
by said support; as and for the purposes de-
scribed. | T |

7. In aliquid-heater, the combination with
the tank A, of the chamber E, extending from
the upper extremity of the tank, downwardly
into the same, and provided in its lower por-

| tion with the upwardly-extending tube-sup-

porting section e¢*; the tube F, depending
from the section into the tank, the liquid-
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supply pipe, having the sections D, °, and
d, the latter extending downward along the
air-tube, to the lower extremity thercof; the
rod 7' within the air-tube, and rounded at its
upper extremity; the lever G, having rounded
bottom cavity as described, and eccentrically
pivoted as shown; the lever G', eccentrically
pivoted upon the bracket ¢', and operating

575,042

in connection with the push-rod; and the
valve IT', upon the push-rod; substantially as
described.

L. LEROY ROWE.
Witnesses:

TF. . RAYMOND, 2d, °
.r_T- ..Df[. DOTJ;A‘N‘-
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