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To all whom it may concern:

Be it known that I, ROBERT SCHLUMBER-
GER, a citizen of the United States of America,
residing at Allegheny, in the connty of Alle-
gheny and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Water-Heaters, of which the followingisa
specification, reference being had therein to
the accompanying drawings. '

This invention relates to certain new and
useful improvements in water-heaters, and
while it may be termed as relating particu-
larly to that class of water-heaters known to
the trade as ‘“‘instantancous” heaters ithasa
further object than that accomplished by in-
stantaneous heaters in that while providing
means for ‘“‘instantaneously” (as the term is
used in connection with heaters of this class)
heating the water it is alse the object of my
invention to store this heated water and to
provide means interposed between the heater
and the hot-water-storage tank or reservoir
for automatically opening the gas-valve of
the heater upon the decreasing of the amount
of hot water in the hot-water reservoir or the
cooling of the water held by such reservoir
below the predetermined point.

In the class of water-heaters known to the
trade as “ instantaneous” heaters the general
practice has-Leretofore been to provide a

-thermostat or other gas-controlling means in

the flow-line, to which the spigot is connected,
and upon opening the spigot the thermostat
or like device automatically operates to open
the gas-supply at the burner and permit the
gas to ignite and heat the water in the coil or
series of coils which are connected to the flow-
line. In these devices, however, the water
must be heated as it lows through the coil or
coils and is immediately discharged from the
spigot. No means is provided whereby the
heated water may be stored and the tempera-
ture to which it has been heated retained, so
that a large quantity of heated water may be
obtained when desired, and as this stored
heated wateris being drained off or used the
valve will be automatically opened, so as to
turn on the gas at the heater and continue to
supply heated watertothé reservoir,and when
the spigot is closed the heater will remain in
operation until such time as the reservoir or
storage-tank has been again filled with heated

water, when the valve will automatically close
the supply of gas to the burner. :

Briefly described, my invention comprises
the heater, which consists of a shell having
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the water-heating coil arranged therein. This -

coil is made in the form of a sphere or ball
with a semispherical deflector arranged with-
in the lower half of the coil and a partition

arranged between the shell and the coil mid- -

6o

way of the latter, s¢ that the gas-flame as it -

arises from the burner located nnderneath
the coil will be prevented from passing up-
ward around the exterior of the same farther
than the midway line of the coil, and the de-
flector, being in close proximity to the coil or
coils inside thereof, causes the flame to be
held within close proximity to the coils, so as
to obtain the greatest efficiency possible. -

_Various other features enter into the in-
vention and will be hereinafter more specifie-
ally pointed out, and in describing the in-
vention in detail reference is had-to the ac-
companying drawings, forming a part of this
specification, wherein like numerals of refer-
ence indicate corresponding parts throughout
the several views, and in which—

Figure 1is a side elevation of my improved
water-heater connected up tothe storage tank
or reservoir. Fig. 2 is a vertical sectional
view of the heater and thermostat, showing
the latter connected up to the heater. Tig.

3 is a vertical sectional view of the burner:

removed from the heater. Fig. 4is a detail
perspeclive view of the sealing-disk. for the
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top of .the spherical coil of pipe, showing a

part of the deflector-supporting rod and the
suspending-spider. .
In describing the invention in detail I will

irst refer specificaily to the heater,which com-

prises a casing 1, made in two sections flanged
8o that they may be securely riveted or bolted
together. In practice I have found a spher-
ical or ball shaped casing to be especially
adapted to attaining the desired results, and
I have herein shown a casing: of this form,
though I do not desire to confine myself to
this spherical or ball shape in this casing.
When made in the two semispherical sec-
tions, as shown, the upper section 2 is pro-
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vided with an outwardly-extending annular e
flange at its lower edge, which rests upon and "~

is bolted or riveted to the outwardly-extend-
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ing flange at the upper edge of the lower sec-
tion 3, this lower section being also provided
at a point at or very mear to its upper end
with an interior annular flange 4, npon which
isrigidly secured, by bolting,riveting,orother
desired means, an annular band 5, forming a
partition, for a purpose as will be hereinafter
clearly designated and explained. The sec-
tion 2 terminates at its top or apex in a neck
6, Lo which the flue 7 may be conveniently se-
cured, and the section 3 terminates at its
Jower end in an annular neck 8, which is pro-
vided with a series of apertures 9 in order
that air may be admitted into the ball or cas-
ing to increase combustion at the burner.
The annular neck 8 at the lower end of the
casing has secured thereto a cap or base-plate
10, which is also provided with apertures to
admit air into the casing and has the sleeve
or pipe section 11 of the Lurner 12 passing
centraliy through the same. Thisburner may
be of suitable form, though that herein shown
has been found practical and consists of two

- bowed plates bolted together, the lower plate
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14 having the sleeve or pipe section 11secured
thereto and the upper plate 15 being flanged
and provided with a series of apertares to
permit the escape of the gas. This upper
plate of the-burner is provided with circum-
ferential ridges on its upper face, so that the
lower coil of the pipe contained within the
casing will fit and rest neatly thereon, and
the plate also is provided at its apex with a
threaded socket 16 to receive the supporting-
rod 17, which passes upwardly through the
interior of the casing, centrally of the heat-
ing-coils arranged in said casing, and carries
on its upper end a spider or like device 18,
which rests on the top of the annular neck 6
of the section of the casing. The sleeve or
pipe section 11 has arranged therein a filling
of wire-gauze 19 to prevent the flashing of the
gas downwardly into the tube or sleeve. This
tube or sleeve has a suitable air-mixer 20 con-
nected to its lower end, to which the gas-
supply pipe 21 is attached.”

The water-feed linc 23 is connected to a cyl-
inder or receptacle 22, sealed at its upper end
and having communication at its lower end
with a union 24’ in the water-flow line 24.
This water-flow line extends from the eylin-
inder or receptacle 22 to the storage tank or
reservoir 25 and also extends into the casing
1 near the lower end of the section 3, where
it is wound in a spherical or ball shaped coil
or series of coils 26, in which the water is
heated during its circulation. This flow-line
extends outwardly through the casing near
the top of the section 2 and across into com-
munication with the storage tank or reser-
voir, connecting therewith at any desired or
convenient point. The coils 26 of this flow-

line being in a spherical form and this sphere
Dbeing of less diameter than the casing 1, an
air-space 27 is formed entirely encireling the
coil, which air-space is divided at the central
line of the casing by the partition 5, hereto-
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fore deseribed, mounted upon the rod 17.
Within the sphere is a semispherical deflee-
tor 28, the outer wall of which isin close prox-
imity to the inner surface of the coils of the
lower half of the sphere, and this rod 17 also
carries a plate or disk 29, which is so placed
upon the rod as to lie within the upper coil
of the series and close the sphere at its top.

In order to illustrate and deseribe the op-
eration of myimproved heater, I have shown
in eonnection therewith a form of thermostat
the parts of which are described only in so far
as it is necessary to show the operation of the
heater. .

The eylinder or receptacle 22, into which

the feed-water line connects, is provided at
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its upper end with an annular flange 30, upon .

which is secured a cap or cover 31, having an
outlet 32. DBetween the flange of this cap or
cover and the flange 30 is secured a plate 33,
in which is cirenmferentially arranged a se-
ries of oil-receiving tubes 34, which extend
downwardly into the cylinder or water-re-
ceptacle 22 to a point near the bottom of the
latter, said tubes being open at their top and
closed at their ends. A branch pipe 35 con-
nects with the neck 32 at its one end and at its
other end earries a union 806, to which is con-
nected the one end of the U-shaped pipe 37,the
lower part of which pipe is adapted to form
the mercury-reservoir. Theleg 38 of this U-
shaped pipe carries on its upper end a union
or casing 39, in which the gas-supply pipe 40
is secured by meauns of the threaded sleeve 41.
This pipe extends some distance downwardly
into the leg 38 and is of considerably less di-
ameter than the bore of the leg 38, so that
when the gas is discharged from the end of
the pipe 40 it is permitted to pass upwardly
between the said pipe 40 and the leg 38 and
discharge through the port 42,towhich the gas-
supply pipe 21is connected.. Ipreferably pro-
vide the leg 38 of the thermostat with a gage
which consists of a sleeve 43, surrounding the
leg and held therecn by the screw 44, which
also seals the aperture in the leg when in po-
sition. In filling the thermostat this secrew
is removed from engagement with the aper-
ture'in theleg 88 and together with the sleeve
or coilar 43 is elevated or lowered on the leg,
so that the mercury 45 will discharge through
the opening when it reaches that point, at
which time the screw may be inserted in the
apertuare to close the same, as will be readily
understood. Access to the leg 38’ is had by
removing a plug 46, arranged in the union
36, and in this plug is placed a regulator com-
prising a rod 52, threaded into the plug and
protected by a cap 54, removably placed on
aunion 86, A vent48is also provided to pre-
vent accumulation of air within the body of
the thermostat. A less quantity of mercury
will be required, as the rod or pin is serewed
downwardly into the leg 38', as by so doing
the mercury will be forced upward in the leg
38, as will be readily apparent. The gas-sup-
ply pipe 49 is connected with the sleeve 41,
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and the pilot-light branch 50 connects with
the gas-supply pipe beyond the sleeve 41 and
with the pilot-light 51, the burner or tip of
which may be supported inthe perforations 10
below the burner. The reservoir or storage-
tank 25 is supported by a suitable stand 25/,
and the heater is or may be supported by suit-
able standards or legs.

In operation thevalve, in case there be one
on the feed-line 23, being normally open, the
water enters through said feed-line into the
cylinder or receptacle 22, entirely filling the
space within the same around the oil-receiv-

ingtubes 34, and is discharged from the cylin-

der or receptacle toward the storage tank or
reservoir 25 and also into the heating-coils
within the casing 1. The entrance of this
cool water into the eylinder or receptacle 22
causes the contraction of the oil contained in

.the tubes 34, thus allowing the oil which is

within the cap 31, branch 85, and leg 58’ to
recede and allowing the mercury 45 to also
lower or contract, so as to open or unseal the
end of the gas-pipe 40, permitting the gas to
pass between said pipe 40 and the leg 38
through the outlet 42 and supply-pipe 21 to
the burner 12, where it is ignited by the pi-
lot-light 51. The flames from the burner are
in direct contact with the coils comprising
the lower half of the sphere, there being sub-
stantially no draft outside of the coils by
reason of the partition 5, said partition ob-
structing the draft which would otherwise be
created within the air-space 27 and causing
the flame to be drawn inwardly toward the
center of the heating-sphere or the lower end
thereof. As it is thus drawn inwardly be-
tween the coils this flame is deflected by the
cup-shaped deflector 28 and forced upwardly
until the centralline of thesphere is reached,
at which time by reason of the sphere being
sealed at its top by the disk or plate 29 the
flame is drawn outwardly between the coils
into the air-space 27 above the partition 3,
from whick point the draft is uninterrupted
to the flue. This peculiar construection en-
ables me to have the coils of the lower half
of this heating-sphere practically surrounded
by the flame and also enables me to obtain
greater efficiency in heating the coils com-
prising the upper portion of the sphere by
reason of the draft being outwardly between
these coils. During the time the gas-inlet is
open a circulation will be maintained through
the heating-coils and through the pipe con-
nections to the storage-tank, the heated wa-
ter being of less density than the cool water
and rising to the top of the storage-tank, this
cireulation continuing until such time as the
temperature has reached a predetermined
point controlled by the thermostat, at which
the mercury closes the inlet to the gas-sup-
ply pipe 41 by the action of the expanding
oil against the mercury, causing the latter to
rise in the leg 38 and seal the outlet of pipe
40. The storage tank or reservoir hasa pipe
65leading to the faucet or spigot, (not shown, )

and wheun this faueet or spigot is open and a
part of the heated water drawn from the stor-
age tank or reservoir it will be observed that
such action will permit the entrance of cool
water into the cylinder or receptacle 22, de-
creasing the temperature of the water there-
in in the line 24 and also of the heated water
which is within the tank or reservoir, caus-
ing the expansible oil to again contract, per-
mitting the mercury to recede in the leg 38
and unsealing the gas-inlet, so as toallow the
flow of gas tothe burner, where it is again ig-
nited, and the water is heated as it passes
through the heating-coils to restore the water
in the tank to the desired temperature. In
practice I have found that when the storage
tank or reservoir has been filled, the water
being heated to the predetermined tempera-
ture and the gas-supply being automatically
shut off, the pilot-light is sufficient to main-
tain this temperature of the water until such
time as a quantity of the same is drawn off
from the tank, when of course, owing to the
entrance of the cool water into the flow-line
and the circulation of this water through the
flow-line into the tank, the oil in the tubes
within the receptacle 22 is contracted owing
to the entrance of cooler water into the re-

 ceptacle,and the mercury in the leg 38 recedes,

opening the inlet for the gas-supply and ig-
niting the gas at the burner, so as to restore
the water to the desired temperature, at which
time the oil operates to expand the mereury
and again close the gas-inlet, which opera-
tion it is believed will be readily understood.

It will be noted that various changes may
be made in the details of construction with-
out departing from the general spirit of my
invention,

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a water-heater, the combination of a
substantially spherical casing, a water-heat-
ing coil of corresponding form, situated with-
in the casing and spaced from the walls there-
of, the convolutions of the coil being sepa-
rated from one another, a horizontal partition
dividing the space between the coil and the
casing, and a burner in communication with
the space below said partition. )

2. In a water-heater, the combination of a
substantially spherical casing, a water-heat-
ing coil of corresponding form, situated with-
in the casing and spaced from the walls there-
of, the convolutions of the coil being sepa-
rated from one another, a horizontal partition
dividing the space between the coil and the
casing, a burner in communication with the
space below said partition, and means for de-
flecting the heated gases into the space below
said partition.

3. In a water-heater, the combination of a
substantially spherical easing, a water-heat-
ing coil of corresponding form, situated with-
in the casing and spaced from the wall there-
of, the convolutions of the coil being sepa-
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4.

rated from one another, a horizontal partition
dividing the space between the coil and the
casing, a burner in communication with the
space below said partition, means for deflect-
ing the heated gases into the space below said
partition, and means situated at the upper
portion of the coil und adapted to deflect the
heated gas between the convolutions of the
coil into the space above the partition.

4. In a water-heater, the combination of a
substantially spherical casing, a water-heat-
ing coil of corresponding form, situated with-
in the casing and spaced from the walls there-
of, the convolutions of the coil being sepa-
rated from one another, a partition dividing
the space between the coils and the casing, a
Jurner in communication with the space be-
low said partition, and a deflector located
within the coil below the partition for deflect-
ing the heated gases into the space below said
partition.

5. In a water-heater, the combination of a
substantially spherieal casing, a water-heat-
ing coil of corresponding form, situated with-
in the casing and spaced from the walls there-
of, the convolutions of the coil being sepa-
rated from one another, a horizontal partition
dividing thespacebetweenthecoiland thecas-
ing,aburnerin communication with the space

683,905

below said] partition, means for dellecting
the heated gases into the space below the par-
tition, and a deflector situated at the upper
portion of the coil and adapted to deflect the
heated gases between the convolutions of the
coil into the space above the partition.

6. In a water-heater, the combination of a
casing, a water-heating coil of corresponding
form to the casing, situated within the casing
and spaced from the walls thereof, the convo-
lations of the coil beiug separated from one
another, a horizontal partition dividing the
space between the coil and the casing, a
burner in commununication with the space be-
low said partition,a deflector suspended with-
in the coil below the partition and adapted to
deflect the heated gases into the space below
said partition, and deflector situated at the
upper portion of the ecoil and adapted to de-
flect the heated gases between the convolu-
tions of the coil into the space above the par-
tition, substantially as described.

In testimony whereof I affix my signature
in the presence of two witnesses.

ROBERT SCHLUMBERGER.
Witnesses: ’
JOHN NOLAXD,
A. M. WiLsox.
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