No. 607,660. | - ”Patented J.uly 19, 1898.
_ l. A. MILLER. _ --

HEATER.

(Application filed Qct. 6, 189:6:} . | R
(No Model.) - | T 2 Sheets—Sheet |,

j?ﬁgrul |
/. eﬂﬂq 77

'
il "
-
-
-
—
ulir e ol — g — - Sy w— g A ek W e e S AR B mm W S e g Lo B R R S S — ——y
—— o EE—— o oy e O T b e e e ) i el el el w— ——y = mi b msk wsh — — i L N -
-—..__—._'-"‘-—-— -
]
- .
= -
— W
iﬂﬂﬂ—h————-ﬂh-—--—ul————-—“ i s ey A o ek e —-— —— -y . L ]
A b = ik mles —— — -l-ﬁ-—-q—.-—-l———a-.l_-——p-—-—_.-_———-—
— —
. —t —
- \ .
- - .
LI ——rr
--_-—.——n—i——--_——.n-- — — - . ek e - gy T P OB mmh e ma mw e ey B el )
E Y e =m . - s o — il el — A umllh ki ommm mpp apm ) — o E—— S 2 s - - — s SN A s was e
— ri
i
-
[
——-r-———--'-'n‘l-‘l-l'l-l-—'—I--I'I-ll-————--l--lll—lb——!_—ll-—l-l—-'-l—--------h-h_
II — e - o —— [ - -t — — - — — gy e mar e s oy e — —
k] -

'

Z
772
7Y

_ ' T T T
W7 lress es . - S [ 1zventor

%% émw | | . . R -Jg—??zef _/?Cﬁ?h ./]’(?/26)
A B By B Sy

' THE NORR!S PETERS.CO, . PHOTO.LITHO,, WASHINGTON, O, .




No. 607,660. - o ‘Patented luly 19, 1898.
- 1. A. MILLER. , ~. |
HEATER.

.. (Application filed Oct. 6, 1896.) | |
(No Model.) - - 2 Sheets—Sheet 2.

Wstresses - - - . _._Z}z verdor :
| % 4&/’4/&6&/ : . _(_‘76—2/7'265’ -./CZC'Z-!?); M Z'/ZEJ* o
M@W Q%jgfaﬁ}eag@ﬂw _9 062/9

THE NORRIS PETERS CO. PHOTOQ-LITHD., WAEI_-HHGT{}H, 0. C.




UNITED STATES

PATENT

OFFICE.

'JAMES ACTON MILLER, OF NEW HAVEN, CONNECTICUT.

HEATER.

SPECIFIGATIO”\I formmg pelt of Letters Patent No, 607, 660 deted July 19, 1898
- ﬂpphc&tmn ﬁled OGtUbEI’ 6; 1896: SEI‘I&I HU- 608 0291 (NO IIIDCIBI )

To aZZ whom it MAY CONCErIy:
Be it known that I, J AMES ACTON MILLER

- a cltizen of the Umted States, and a remdent

of New Haven, in the county of New Haven

and State of Connectwut have invented cer-
tainnewand useful Improvements in Heaters,

of which the following is a specification.
Myinvention 1ela,tes to an automatic water-

| heater the object being to provide a heater

I0

15

20

25

10

in which the apnhcatmn of the heat shall bhe
controlled by or depend upon the operation
of drawing water from or circulating through
the heatel whereby the instantaneous heat-
ing of the hqmd 18 effected as it flows through

the apparatus and the heat-supply at all tlmes_

proportioned to the quantity of water drawn
or circulated. The invention contemplates
the use of gas for fuel, the flame being auto-
matically lwhted and’ extinguished, respec-

tively, by the acts of opening and closing the |

discharge-cock for drawing water:
The mventlon conslsts in the novel ar-
1an0'ement and combination of a series of dia-

_phmﬂm heating-cells or thin expansible sec-

tions arranged in continuous connection and
means for 1eﬂ*ula,tlnn‘ the heat- supply in in-
Verse p10p011310n to the expansive action of
the cells or pressure therein.,

The invention further consists in the con-

struction of parts, all as hereinafter 1]1016'

- fully described and claimed.
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- showing the consfruction.
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In the accompanying drawings, forming a
part of this specification, Figure 1 is a Slde
elevation of my automatic heatel with the

side of the caseor Jacket removed to show the .
Iig. 2 is a central veltwul longi-
tudinal séction on line X X, Fig. 3.

interior.
I‘]n‘ 3
is a plan section on line % y of Fig. 2. Flﬂ‘
4 is an enlarged longitudinal ver thELl section
through a pair of “detached heating - cells,
Kig. 5 is a plan
view of Fig. 4. TFig. 6is a plan view of the
lower half of a hea,tmmcell the upper half
being removed fo ShOW the eonstl uction.
Referlmn' to the drawings, A designates the
heatmn‘-eells formed of the thin parallel
plates b fastened or riveted together at their

edges in any well-known or smtable manner,

that shown consisting of folding the edge of

5o one of the plates over the other and then

*“setting” it down, as shown in Fig. 4, after-

ward brazing the jointtorenderit water-tight.

1 The edgee of the plates are offset slightly from

the plane of the plates; as shown, and the two

plates forming a cell are placed together in

opposite order, thus forming a space d be-
tween them. The cells are placed horizon-
tally over each other, but each offset longi-
tudinally from the one -below in alter native
order, so that the end edges of the cells form

zlgzag lines, as shown; but the side edges of

the cells are placed ver Lwally overeach othe1

as-shown in Fig. 5, and fit tightly against the
sides of the mclosmu' case or Jaeket H. The
projecting ends of the cells also fit tightly
against the ends of the case, and the cells thus
arranﬂ'ed form a continuous zigzag passage
throughout the apparatus between the cells
and around alternate ends thereof, as shown

in Figs. 1 and 2 a,nd deswnated by the arrows
therein.

The cells are connected ton*ethel at alte1—
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nate ends to form a eontmuous z1gzag passage
dddddwithin the cells thr ou_ﬂ‘hout the ap-

paratus, corresponding to that between the
cells hereinbefore described. Such connec-
tion is preferably made by raising an annu-
lar cone I on one of the plates and a corre-
sponding cone ¢ and vertical annular flange
h on the opposite plate of the next cell, Whlch
annular flange /2, being inserted throuﬂ*h the
annular cone If and then riveted over and the
joint brazed, forms a tight, practical, and
cheap construction. Suitable depressions %

are formed in one of the plates for the pur-

pose of holding the two plates of a cell apart
or preventing their collapse, as.shown in Figs.

4 and 5, and suitable depressions J are formed

in the opposite plate to maintain the cells at
a fixed distance apart, as shown in Figs. 1,2,
4, and 6. All of said dep1 essions, the annu.
lar cones T g, lange /1, and the configuration
of the edges of the plates may be fmmed by
a single stempm process in the thin sheet
metal of which the plates are constructed.
The series of cells are arranged within. the
case H, supported upon a rod [, which is

Inounted upon one end of a balance beam or

lever m, pivoted to the brackets m/', and upon

“the opposite end of which a Welﬂ'ht 7 18 hung

and by means of which thecellsare suspended
all in contact and in the upper part of the
case, but held at a short distance from the
top E' by lugs e* thereon, forming a passage
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9 607,660

between the uppermost cell and the top E’,
similar to and comprising a part of the pas-
sage between the cells. The weight of part
n should exceed that sufficient to counterbal-

“ance the weight of the series of heating-cells,

and it is preferably arranged movably upon

- 1ts lever, as shown, thus permitting adjust-
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- of cells.

ment of the amount of the weight by setting
the weight toward or away from the center.

The upper end of the series of cells is con-
nected by an inlet-pipe 7 to the water-main

or other supply of water under pressure, and

an outlet-faucet or stop-cock ¢is connected to
the lower end of the seriesof cells or passage

through the cells, whereby as the water 1s
drawn off at said outlet it flows in at the in-

let-piperand circulates throughout the series
Under the lowest cell, in juxtapo-
sition to the outlet, a horizontal tube or mix-
ing-chamber w is arranged, having the gas-

supply pipe w' connected at one end thereof

in any suitable manner to provide a limited
air-supply in combination with the gas-jets—

- as, tor instance, through channels %2 around
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- upper end of the flue, and an air-inlet #° in

99

55

of gas to the mingling-chamber.
‘ance-beam m a shaft m? is secured, journaled
in the brackets m', and on the end of the
- shaft is a rock-arm m?, which is connected by
rod or connection m* to the rock-arm u? of the
valve. With this construction the descent
of the weighted end of the balance-beam will | ing the cock *.
open the valve and allow the gas to flow into
_ The mingling cham-
ber or tube is provided with perforations ¢,

the gas-pipe «’, where it enters the end of the
In the gas-sup-

mixing-chamber, as shown.
ply pipe v is placed a valve w3, similar to the
stop-cock ¢, having the exterior rock-arm o
and adapted to regulate or shut off the flow
T'o the bal-

the mingling-chamber.

through which the gas escapes in jets, which,

the entire length of the flue or passage desig-

nated by and in the direction of the arrows, -

a suitable chimney 7 being provided at the

the case K underneath the cells, preferably
at that end of the case opposite the mingling-

tube, with a baffle-plate #*, arranged as shown, |
to conduct the air to the end adjacent the
mingling-tube before coming in contact with |
- the lower cell of the series.

‘or ordinary pilot-light 7% is brought from the

A single gas-jet

gas-tubes at a point interior to the valve 3,

~extinguished by closing the valve, but will

60

always remain burning and in readiness to
ignite the gas-jets of the mingling-tube when
gas 18 admitted thereto. |
Constructed as thus deseribed and claimed
the operation of this automatic heater is as
follows: The series of cells or diaphragms A
being filled with water or other liquid under

pressure, expansive or diaphragmatic action
of the cells will take place, which, multiplied
orincreasing with each cell, will thus depress

| the rod [ and corresponding end of the bal-

ance-beam m and elevate the weight 7, there-
by bolding the valve u?® closed by means of
the connections between the valve and the
balance-beam, such expansion, if necessary,
beinglimited in amount bysuitable stop mech-
anism—as, for instance, by the pedestal ¢,
placed under the end of therod I. The pilot-
light being burning, if the outlet-cock ¢ be

| operated and the water in the cells thereby

drawn off the pressure in the cells will be re-
duced and so remain as long as the water is
flowing, thereby allowing the cells or dia-
phragms A to contract and collapse by the

force of the weight n, and thus open the valve

u® by means of the connection between the
Gas will thus be

valve and balance-beam.
admitted to the mixing-chamber 2 and, issu-
Ing therefrom in jets, will be ignited by the
pilot-light, and the flame and heated gases

will flow along the passage indicated by the
arrows and escape by the chimney %, thus be-

ing broughtin contact with both the lower and
upper sides of all the cells. The body of wa-
ter in the cells being spread out in very thin
sheets and the heating-surface of the appa-
ratus being relatively very great and the wa-
ter being admitted at that end of the series
of cells where the heated gases are most cool
and drawn off from the end where said gases
are hottest the water will be instantaneously
heated simply by flowing through the appa-
ratus. Consequently hot water will always
flow from the outlet though the contents of
the apparatus are cold at the instant of turn-
When the said cock is shut,
the flame of the gas-jets will also be instantly

‘extinguished, as before set forth, and the ac-

tion of the apparatus is thus rendered auto-

| matie.
being ignited, produces a flame #° and causes

a current of hot air to circulate throughout

For kitchen and laboratory purposes this
heater is adapted to replace at small cost the
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expensive and cumbrous apparatus usual for

maintaining a reservoir of hot water of suffi-
clent capacity to insure an adequate supply

of hot water at all times, and in addition ren--

ders the use of a fire at such times as it may
not be desired entirely unnecessary. |
It will readily be understood that the ar-
rangement of the series of cells may be in-
verted or.the reverse of that shown—that is,
the bottom cell mayrest on suitable supports
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and remain stationary and the weight for

_ | holding the cells collapsed placed on top of
whereby the said pilot-licht will not become

the series. The expansion of the cells due
to pressure would then be upward and the

~welght upon the cells alone would produce

the result hereinbefore deseribed in connec-
tion with the apparatus shown. Insuch case
the inlet-pipe would be movable and the out-

let-pipe stationary, which is just the reverse
of the preferred construction shown, where-

in the inlet-pipe isstationary and the outlet-
pipe movable. Astheinlet-pipe isconnected
to other and stationary pipes, it cannot be

made movable as readily as the outlet-pipe,
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which is unconnected with any system of

- pipes, and is therefore free to move with the
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cells of the apparatus.

In cases of very large heating apparatus it
I8 not necessary to make all the cells of the
heating series of the diaphragm construction,
for a composite system may be employed in
which a portion of the cells are of non-elastic
plates and the remainder of the cells adapted
to expand under pressure. For instance, in

the heater shown in Figs. 1 and 2 the three

upper cells might be hollow rigid castings in-
capable of material expansion and the two
lower cells of the series alone made elastic
plates, whereby by properly proportioning
the connections to the regulating-valve of the
gas-supply sufficient diaphragmatic action
would be obtained to suit the purposes of the
invention. |

I claim and desire to secure by Letters Pat-

ent— |

1. In a liquid-heater the combination of a
series of flexible or extensible chambers form-
Ing a water-receptacle, said chambers being

connected at their alternate ends to form a

continuous zigzag passage and bearing upon
each otherin the direction of their flexibility,

l

sald recepfacle having an inlet-passage and

a controllable outlet-passage, a source of heat
for said receptacle, means for preventing the
expansion of the receptacle in one direction
and means connected with the free end of
said receptacle and adapted to regulate the
source of heat, substantially as described.

2. In a liquid-heater the combination of a
series of flexible or extensible chambers form-
ing a water-receptacle, said chambers being
connected at their alternate ends to form a
continuous zigzag passage and bearing upon

‘each other in the direction of their flexibility,

sald receptacle having an inlet-passage and
a controllable outlet-passage, rigid separat-
ing means between the chambersand between
the receptacle and the casing at one end, a
source of heat for said receptacle, means for
preventing the expansion of the receptacle in
one direction and means connected with the
free end of said receptacle and adapted to
regulate the source of heat, substantially as

JAMES ACTON MILLER.

‘described.

Witnesses: _ o
ALBERT WEEKS,
- GEORGE L. BARNES,
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