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UNITED STATES

1,538,436

PATENT OFFICE

AUGUST H. KOHLMEYER, OF DETROIT, MICHIGAN.

WATER HEATER AND STEAM GENERATOR.

. Application . filed June 6, 1919, Seri_al No. 302,181;.

Lo all whom it may concern? .

Be it known that I, Aveusr H. Konr-
MEYER, & citizen of the United States of
America, residing at Detroit, in the county
of V\fayne and State of Mlchwan, have in-
vented certain new and useful Improve-
ments in Water Heaters and Steam Genera-
tors, of which the following is a specification,
refelence being had the1e1n to the -accom-
panying drawings,

This 1nvent10n relates to combmed Watel
heaters and steam generators, and particu-
larly relates to such devices as employ the
same coils or other containers for -alter-
natively: heating Wate1 ~and generating
steam.

It is the object. of the invention to sub]ect
a thermostat to the temperature of the hot
water or steam produced by such a. device

— 20 and to provide mechanism actuable by said
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thermostat for automatieally regulating the
ftpphcatlon of heat to the water.
In the use of the invention in connection

with a water heater having a fire-box or

combustion chamber, it is an -object of the
invention to reO'ulate the draft to said fire-
box autom‘Ltwally by means of a thermostat
subjected to the temperature of the hot
water or steam produced by the device.

It is an object.of the invention also to
secure an automatic increase in the amount

of heat applied to the coils or other con--

tainer when the apparatus is changed over

from a water heater to a steam generator.
The invention further consists in the vari-

ous structural features and. arrangement of

- parts as hereinafter fully described.

In the drawings:

Figure 1is a view in front elevation of an
apparatus constructed - in accordance with
the invention, a portion of the casing thereof
being broken away to show interior fefttures

Flcrure 2isa side elevation of the same,

Flgure 3 is a plan view omitting the water
tank which Figures 1 and 2 d1sclose, ,

Figure 4 is a diagrammatic view showing
the arrangement of water coils in the heater;

Flo'ure is a vertical sectional view of the
main valve controlling the water supply to
the heater and controllm,q: also delivery of
steam or water therefrom:

Figure 6 is a horizontal sectional view of
the same;

Figure 7 is an end view of the same;

Renewed October 24, 1924.

Figure 8 isa Veltlcal sectional view of the
thermostat employed in the invention;

Figure 9 is a horizontal sectional wew of
the same, the section being taken on the line
9—9 of Figure 8.

In these views, the reference character 1
deswna’fes the casing of a combined water
heater and  steam rrenerator, said casing
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being preferably formed of sheet metal and o

cyhndmcﬂ in shape.
of said casing a fire-box 2 is formed above
the grate 2%, 8 being the usual fuel feed door
giving- access to the fire-box.  Below the
trrate "0 the usual ash-pit 4 is provided. In
the upper portion of the casing 1 there is
provided a drum 43, prefelably depending
from the top of the casing 1 and spaced
slightly inwardly from said casing. In the
upper portion of said drum there is arranored
a horizontal baflle plate 4°, whereby the hot

gases arising from the fire-box are directed
Tnto pronmlty with the coil 9 and drum 4»

-as they rise toward the smoke outlet 5.

In the lower portion
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With the water heater proper there is ..

associated a hot water tank 6, preferably

located above the water heater proper, as

shown in Figures 1 and 2, said tank being

supported by hangers 7 and having 1n1et_

and outlet pipes 7@ “and 7 respectlve]y com-
municating with its top and bottom.
“Within the casing 1 there are located the

80

water heating coils § and 9, the former form- -

ing a lining for the fire box and the latter
bemo located within the drum 4%, a series
connectlon between said coils being estab-
lished exteriorly of the casing 1, as 1ndlcated
at 10. The coil 9 is formed of larger pipe

than the coil 8 for the reason that the latter

is a double coil providing two paths for the
water (see Fig, 4). Plpes 11 and 12 form a

line through Wlnch the water passes from.

the tank 6 to the lower end of the coil 8,
control valve 13, hereinafter specifically de-
seribed, being Tocated between said pipes.
The return of the circulating water. to-the
tank takes place through a line formed by
pipes 14 and 15, said pipes having inter-
posed therebetween the valve casing 18 and
also a thermostat 18, the function of which
is hereinafter made clear.

At each side of the fuel feed door there is
disposed a water header 17, the two headers -

being connected. by splmllv inclined pipes
18 oxtendlno ad]acent to the sule and rear
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portions of the casing 1. Between the upper
portion of said casing and the drum 4° there
1s arranged a coil 19 which communicates
with one of the headers 17, as is indicated
at 20. Circulating water is delivered to the
heating pipes 18 and 19 by the pipe 21 from
the tank 6, said pipe communicating with
the lower extremity of one of the headers 17,
the refurn to the tank being through the
pipe 22 which connects with the upper end
of the coil 19. A number of faucets 23 ave
suitably arranged for flushing out the sev-
eral heating pipes when desired, which fau-
cets may be used also to draw off hot water.

Describing now the specific construction
of the control valve, the reference character
24 designates a tapering plug fitting within
the correspondingly shaped casing 13 and
provided with the axially spaced ports 25
and 26 extending transversely therethrough
and having their axes 90° apart, the former
being adapted to register with the aligned
pipes 11 and 12 and the latter registrable
with the pipes 14 and 15. The port 25 has
two relafively small ports 27 connecting
therewith in a direction transverse thereto,
one of said small ports being positioned to
communicate with the pipe 12, when the
plig is properly adjusted, i which position
of the plug the other port 27 registers with
a by-pass 28 having the discharge opening
29 leading to the pipe 11.

The port 26 has communicating therewith
two small ports 30, one of which is adapted
to register, when the plug is properly ad-
justed, with the pipe 14, while the other in
said position of the plug communicates with
a valve chamber 81 and through said cham-
ber with the steam delivery line 32. Within
said chamber 31 is located the check-valve 33
opposing the passage of steam from -said
chamber to the pipe 32, said valve being nor-
mally held seated by a spring 34, the tension
of which is regulable by means of the ad-
justing screw 35.

The opening 29 leading from the by-pass
28 is adapted to be closed by a stem 36,
screw-threaded in the lower portion of the
casing 13 and consequently adjustable
through rotation to or from its seat. Said
stem is actuable through rotation of the plug
24, being provided exteriorly of the casing
with the lug 37 which is engageable by a
pair of lugs 88 and 39 carried by the stem
392 of the plug for imparting a rotation to
said stem 36 when the plug is turned by
means of its handle 40. Upon the stem 392
of the plug there is furthermore mounted
a pointer 41 with which is associated an in-
dicator plate 42 carried by the casing 18,
said plate being marked at points 90° apart
HW and S to indicate the proper positions
of the plug for respectively adapting the ap-
paratus to function as a water heater or a
steam generator.

1,538,438

The thermostat comprises the casing 43
arranged in the pipe line 14 and having
therein the expansible chamber 44 which in
expanding or confracting in response to
variations of temperature in the fluid pass-
ing through the casing 43 actuates the stem
45 upwardly projecting through said casing.
Said stem at its upper end is beveled to se-
cure a point bearing upon a lever 46 piv-
oted at 47 upon a lug carried by the casing
43 closely adjacent to sald actuating stem.
The movement of said lever is adapted to
automatically control the opening of the
draft door 48 which communicates with the
ash-pit, this control being established by the

chain 49 extending from the front end of

the lever 46 to the door 48. The movement
of the lever 46 is further adapted to control
the opening of the check-draft door 50 at
the rear of the casing 1, this control being
established through the linkage 51. Upon
the lever 46 there is adjustably mounted a
weight 52, the purpose of which is to provide
a vesistance to the movement of the lever
actuated by the thermostat as a result of a
rise In temperature, sald weight being ad-
justed to determine the maximum desired
temperature of the water or steam, the effect
of the thermostat being to cut off the draft
when said temperature is reached.
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Means are furthermore provided for pro- -~

ducing an automatic adjustment of the ther-
mostat mechanism when the handle 40 is
adjusted to shift the plug 24 to its position
for steam generation. Thus, an arm 53
projects upwardly from the forward por-
tion of the lever and slidably carries the
weight 54. Said weight has a headed pin
55 projecting upwardly therefrom, said pin
being arched or staple-like in the disclosed
embodiment of the invention, which pin is
engaged by one end of a link 56 having its
other extremity pivoted to an arm 56* rigid-
ly connected to the handle. Thus when the
handle is swung from the hot water to the
steam position, the link 56 initially slides
upward upon the pin 55 and during the
latter part of the movement of the handle,
said link engages the head of the pin and
raises the welght 54, so as to free the lever
of the restraint exercised by said weight
and resisting increase of draft.

Discussing now the operation of the above
described apparatus, it is to be understood
that the coils 8 and 9 form a water vessel
which .is adapted for alternative use either
for heating water or for generating steam,
the quantity of water fed to said coils when
the same function merely as a heater being
equal to the full capacity of the coils while
said quantity is considerably reduced when
it is desired to generate steam. This change
in the quantity of water fed to the coils is
effected by an adjustment of the valve 13
vhich, as disclosed in Figures 5 and 6, is
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in a position to permit a restricted flow
which adapts the coils to function as a steam
generator.  Thus, in said figures it is seen
that the comparatively small ports 27 are
1in registration respectively with the pipes

12 and by-pass 28, so that the flow of water-

through the plug is quite limited." Because

ofthe concentration of the heat in the fire-:
box upon this liinited supply of water,
steam 15 generated in the coils 8 and 9 and ™

more particularly in the former coil, which
since it forms a casing for the fire-box is
subjected to the higher temperature, the
coil 9 functioning primarily ‘as a-super-
heater and drier for the steam. ‘The steam
after passing through the coils 8 and 9
enters the plug 24 through one of the ports
30 passing out through the other into the
valve chamber 31 and thence to the steam
delivery pipe 82.° By properly adjusting
the check-valve 33 the pressure, and con-
sequently the temperature, under which the
steam is delivered may be accurately regu-
lated. o

‘When the plug is adjusted at 90° to the
position shown in Figures 5 and 6, the port
95 registers with the pipes 11 and 12, while
“the port 26 registers with the pipes 14 and
15. Thus, a supply of water equal to their
full capacity is admitted to the coils 8 and
9and-is conducted from said coils back to
the tank by way of pipé 15.

The pipes 18 and coil 19 form what may
be termed an economizer .circuit, establish-

8 ing a circulation system, together with the
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tank 6, and taking up a certain amount of
heat from the furnace that otherwise might
be uselessly dissipated.

Since the water or steam produced by the
apparatus passes ‘through the thermostat

casing 48, any increase of temperature in-

said water or steam tends to produce. an
expansion and a consequent upward move-
ment of the stem 45, while a decrease of
temperature produces a reverse effect. By
shifting the weight 52 toward the fulerum
of the lever, the resistance to swinging of the
lever, due to a rising temperature is dimin-

ished so that with a lesser maximum tem-:

perature, the draft door 48 will be closed
and the check damper 50 open. By shift-
ing the weight 52 toward the rear end of
the lever 46, the resistance to expansion of
the thermostat is increased so that a higher
temperature will be necessary to effect
damping of the fire. ' ‘
Since for the generation of steam it is

desirable to have a hotter fire than is req- -

uisite for the production of hot water, the
lever 46 carries the auxiliary weight 54
which, when the apparatus is used for hot
water, exerts a constant tendency to swing
the lever so as to diminish the draft while
upon adjusting the plug 24 for a _steam
generation, said .weight 54 is raised by the

link 56, relieving the lever of the restrain-

ing action of said weight so:that there will
be. an immediate tendency for the draft

door of the ash-pit to open and for the

check damper 50 to close. - :

While the invention has been- particularly
described in its application to an apparatus
having a fire-box for solid fuel, it is evi-
dent that the same. principles of construe-
tion and operation may be employed where
the fuel is in the nature of liquid or gas.

The invention has a special application
for use in laundries and restaurants and is
applicable further for use in numerous fac-
tory  industries where the alternative use
of water and steam is required.

What I claim as my invention is:

1. In a combined water heater and steam
generator; the combination with a heating
vessel, a tank, alternative means for con-
necting said vessel to said tank to form a
water circulating system and for operating

-said vessel independently of said tank, as a

steam generator, of means for heating said
vessel, a thermostat subject to the tempera-
tures of the hot water and steam produced
in said vessel, mechanism actuable by said
thermostat for automatically regulating
said heating means, and means for auto-
matically adjusting the thermostatic mecha-
nism to increase the application of heat by
said heating means to the vessel when the
same is connected for use as a steam gen-
erator. :

2. In.a combined water heater and steam
generator, the combination with a vessel
alternatively used for heating water and
generating steam, of a thermostat subject
to the temperatures of the hot water or steam

produced in said vessel, means for heating

said vessel, mechanism actuable by said
thermostat for automatically regulating said
heating means, a valvé controlling the water
supply to said vessel and adapted to in-
crease or diminish said supply according
as the vessel is employed for heating water
or generating steam, and means acting in
unison with said valve for adjusting the
thermostatic mechanism to increase the ap-

“plication of heat by said heating means to

said vessel when the same is used as a steam
generator..

3. In a combined water heater and steam
generator, the combination with a vessel
alternatively used for heating water and
generating steam, of a fire-box for heating
said vessel, a thermostat subject to the tem-
peratures of the hot water or steam pro-
duced in said vessel, mechanism actuable by
said thermostat for automatically regulat-
ing the draught to said fire-box, a valve
controlling the water supply to said vessel
and adapted to increase or diminish said
supply according as the vessel is employed

as a water heater or steam generator, and
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means. actuable in unison with said valve
for adjusting the thermostatic. mechanism
to inerease the draught to the five box when
the same is employed as a steam generator.

4. In a combined water heater and steam
generator, the combination with a vessel
alternatively used for heating water and
generating steam, of means for heating said
vessel, a thermostat subject to the tempera-
tures of the hot water or steam produced
in said vessel, a lever actuable by said
thermostat, mechanism actuable from said
lever for automatically regulating said heat-
ing means, a weight adjustable upon said
lever for resisting an increase in the appli-
cation of heat by said heating means to the
vessel, and means for automatically reliev-
ing the lever of said weight when the ap-
paratus is changed over from a water heater
to a. steam generator.

5. In a combined water heater and steam
generator, the combination with a vessel

1,588,436

alternatively used for heating water and
generating steam, of means for heating said
vessel, a thermostat subject to the tempera-
tures of the hot water or steam produced in
said vessel, a lever actuable by said thermo-
stat, mechanism actuable from said lever for
automatically regulating said heating
means, o weight adjustable upon said lever
for resisting an increase in the application
of heat by said heating means to the ves-
sel, a valve adjustable to increase or di-
minish the supply of water to the vessel
according as the latter is employed as a
water- heater or a steam generator, means
for actuating said valve and a link actuable
by said means engaging said weight for re-
lieving the lever of the weight when the
valve is adjusted to adapt the vessel for use
as a steam generator.

In testimony whereof I affix my signa-
ture.

AUGUST H. KOHLMEYER.

30

av

40



