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UNITED STATES

PATENT OFFICE:

ALVIN L DRAPER, OF ELLSWORTH, KANSAS.

CONDENSING DUPLEX HEATER. -

| SPECIPICATi_ON forming part -_;jf Letters Pateut No.367,706, dated August 2, 18867.

Applicaticn filed S'eﬁten;her 6, 1886. Sm:ir.ﬂ No. 212 841. (No model.y

To all whom it may Concern:

Be it known that I, ALVIN L. DRAPER, 2

citizen of the United States, residing in the
city and county of Ellsworth and State of J<an-
sas, have invented a certain new and usefal
Improvementin Condénsing Duplex Ileaters,
of which the following is a full, clear, and ex-

act description, reference being had to the ac-
companying drawings, forming part of this
specification, and in which-—

Figure 1is a vertical section through my im-

proved condenser and heater. Fig. 2 18 a
norizontal transverse section talken on line 2

2, Fig. 1. Tig. 3 is a section through the wall

of a room, showing part of the hot-air pipe
and fan in elevation. - Fig. 4 is an enlarged

 view of the three-way valve taken on line 4 4,
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My invention relates to a deviee for con-
densing steam, heating feed - water, and - for
heating rooms, if desired; and .my invention

consists in features of novelty, hereinaiter
fully desecribed, and pointed ount in the claims,
eferring to the drawings, A represents an

outer case or jacket,having a top, A'; and bot-

tom, A’. Located within and a distance from
this jacket is a water tank or receiver, B,
which is preferably made of metal, and be-
neath this tank B is a combined water and

steam tank, C, preferably made of wood, the

top of which is formed by the bottom of the
tank B,which is supported thereby. |
Within the tank C is a winding shelf, D,ex-

tending from or near the top to near the bot-

tom of the tank, as shown in Fig. 1. The shelf
extends horizontally from the outer wall of the
tank C inward a desired distance, leaving a
central steam-chamber, 15, as shown in Ifigs. 1
and 2. I | o |
‘The shelf D, according to my present in-

vention, differs from those ordinarily used, in

that instead of running in a circular direction

-~ around a common center it runs in straight

stantly accelerated as the water descends,

50

lines united by such angles that in plan view
it appears polygonal. The results produced
by these two constructions are widely differ-
ent. With a shelf running i & circular di-
rection the centrifugal force, which is con-

causes it to fly off from the center around
which the shelf winds and follow the outer side

| of 't.he., Sli_elf nearest the cent.ér is perhaps

perfectly dry. By constructing the shelf 1n -

straight lines,or with an outside edge bounded.

by straight lines, this centrifugal force 18 en-

tirely avoided, and the water runs.in a straight.

535

line over each straight portion of the shelfin

a sheet of equal depth from one side of the

shelf to the other. : . I
The water passes from the tank B onto che
upper spiral of the shelf through a three-way

boiler. The valve is provided with a stem,

valve,G,(showninTig.4,)and whichissecured
to the end of a pipe, I, leading direct to the

&/, extending through the jacket A, by which

the valve may be turned to close the water off

from the shelf and cause it to pass through the

pipe H when it is desired to fill the boiler di-
rect through this pipe. The water falling on

the shelf passes slowly around, being finally
“discharged into the bottom of the tank C. As

it passes along the shelf, the scale and sedi-
ment settles upon the shelf and the water 18
heated by means of exhaust-steam ¢jected1nto

the chamber Efrom the boiler through a pipe,
1 I, which has an upward extension, I', so that

the steam is directed upward against the bot-
tom of the tank B, and then it is deflected
down again, as indicated by the arrows. The

t chamber B is thus filled with steam, and the

steam of course enters between the spirals of

the shelf D, heating them and beating the

water thereon. .

The steam that is not condensed in this

chamber escapes through openings or ports J
(there is preferably one of these ports in each
stave of the tank C, though I do not confine

myself to any particular number) and entersa
steam-chamber, L, formed by the tanks B and
C and the jacket or case A. Thesteam passes
up through the chamber L and enters the top
of the tank B, as indicated by the arrows in
Fig. 1, heating the water therein, there being
a space left between the top of thetank B (for
this passage of the steam from the chamber 1)
and a diaphragm, M, extendingacross the case

A, near its top A’.  The steam thatisnot con-

densed in the chamber L and tank B escapes
throungh a pipe or tube, N, extending from the

“diaphragm M to the top A’ of the jacket A.
Located in the chamber I are a number of

pipes or tubes, O, passing at their lower ends

thereof, where 16 will be deepest, whilethe edge | through the bottom A’ of the jacket A, so as
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to commnicate with the outer air, and passing: | tanks; outer jacket, and ecold-air pipes, the

at their upper ends through the diaphragm M,
S0 as to communicate with a hot-air chamber,
P, formed by the diaphragm M and the top A’
5 ofthe jacket. The cold air circulates through
these pipes, as indicated by the featherless ar-
rows in Fig. 1, and the action of the cold air
upon the steam in the chamber I, isto con-
~dense the latter, which, falling upon the bot-
tom of the chamber I in the form of water,
. runs through the openings J  in the tank ©
~without falling upon the shelf D, and is de-
posited in the bottom of the tank in the form
of clear pure water, which is taken from the
tank through a pipe, I3, which communicates
~with the feed-pump of the boiler.
L elaim particular advantages in the device
constructed to expose steam to the action of
~cold air, in that a greatamount of steam is con-
20 densed in a small space and can be used as
feed-water, having no impurities.

AS the air passes through the pipes O, it be-

10

. _5

comes heated and enters the hot-air chamber |

© . P,from where it may be taken through aflue,
25 T, to heat a room, U, the cirenlation of the air

being caused Dy a suitable fan, U/, as shown in |

IFig. 8, the fan causing not only the circulation

‘of the air from the chamber P through the flue

T, but also through the pipes O."

30 In case the air is not needed for the purposc

1) a draft-tube, T’, as shown in dotted lines in

' '35 the tubes O.

the tank I3 may be indicated. |
The cold water is discharged into the tank

B through a pipe, W, provided at its end with
a spray-nozzle, W,

40

The water may be strained in its passage

through the tank C by a screen, X, placed in

45 theside of a clear-water chamber, X’, formed

at one side of the tank C, and with which the -

pipe R communicates. |

_'T'he pipe R may be provided with a gage,
R, to indicate the amount of water in the
clear-water chamber X, |

Y represents a man-head in the lower part
of the tank C.

I'claim as my invention--

1. In a condenser, in combination with an
55 1nner water and steam receptacle and an outer
Jacket forming a steam-chamber, means, sub-
stantially as described, for causing a circula-
tion of cold air through the said chamber to
condense the steam, substantially as set forth.

2. In a condenser, the combination of a ecen-
tral water-receiver, an outer jacket, and cold-
alr pipes, the receiver and jacket forming a
steam-chamber in which the pipes are located
and 1n which the steam is condensed by the
action of the air in the pipes, substantially ag
set forth.

3. In a condenser, the combination of the

50

of ‘heating a room or ‘building, there may be |
secured to the chamber P (in lieu of the pipe

Iig. 1, tocausea natural draft of theair throu oh
The tank B ma,y be provided with a ﬂoa't,'

'V, having a scale-bar, V', extending through:
the flue N, by which the amount of water in |

ejecting the steam against-the bottom of the

tanks and jacket forming a stecam-chamber in -
which the cold-air pipes are located and in 50
which the steam is condensed by the action of
the cold air in the pipes, substantially -as set
forbh. | o |

- 4. Inafeed-waler heater, the combination of
the outer jacket, nupper tank, lower tank, cold- 75
water pipe discharging into the upper tank,
winding shelf located in the lower tank, and
exhaust-steam pipe discharging into the lower
tanlk, substantially as set forth. o -

5. In a feed-water heater,the combination 8o -
of the outer jacket or case, an upper tank or
water - receiver, a lower tank, winding shelf
located within the lower tank and upon which

the water 18 discharged from the upper tank,
‘a valve for controlling the passage of the wa- 85
ter, and a steam-pipcentering the lower tank, =~

substantially as and for the purpose set forth.
6. In a feed-water heater, the combination,
with a suitable tank or casing and a pipe for
feeding water thereinto, of a winding shelf go
upon which the feed-water is discharged, con-
structed with sides running in straight lines
and united so as to form a shelf of polygonal
(as contradistinguished from circular) shape, |
substantially as and for the purpose set forth, g5

1 7. Inafeed-water heater, the combination,

with the upper waber-tank and the lower
steam-tank having a communicating-passage
between them, of a valve for controlling the

flow of water from the upper to the lower tank, 1oo
~a winding shelf in the lower tank upon which

the water is discharged, and a steam-pipe for
admitting steam to the lower tank, substan-

tially as and for the purpose set forth.

~ O. Ina feed-water: heater, the combination 105

of the upper water-tank, the lower tank pro-

vided with a winding shelf, a valve for con-
trolling the passage of water from the upper
tank to the shelf of the lower tank, and a pipe
with which said valve is connected and rio
through which the water may be made to pass
by operating said valve, substantially as set
forth. S

J. In a feed-water heater, in combination

| with the upper tank or water-receiver, a lower 115

tank provided with a winding shelf, a pipe lo-
cated at the bottom of the upper tank, and a
three-way valve for controlling the passage of
water from the upper tank to the shelf of the
lower tank or through the said pipe or for
cutting it off from both, substantially as set
forth. | -

10. In a feed-water heater, in combination
with the upper tank or water-receiver, the
lower tank provided with a winding shelf, a
valve for controlling the passage of water {from
the upper tank to the shelf in the lower tank,
and a pipe for discharging steam into the lower
tank, said pipe having an upward extension

120

(28

130
upper tank, substantially as shown and de-
scribed, for the purpose set forth.,.

11. Incombination with an outer jacket, an
upper tank and lewer tank, a pipe for dis-
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et

charging steam into said lower tank, and a | jacket, and a ﬂue, N, for ca,uymn' off the un-

cold- Water pipe provided with a spmy -nozzle
for discharging water into Lhe upper tank,
~ substantially as set forth.

s 12. In combination with the outer jacket or

case, the upper tank and lower perforated |
combined stcam and water tank, a pipe for

dischargimmg steam into said lower tank, the

steam passing through the perforations in the

(0 tank into a chamber formed by the said tanks

and jacket and from thence into said upper

tank, substantially as set forth.
10 In combination with the outer Jacket
an upper tank and a lower perforated tank,
15 the tanks and jacket forming a steam-cha,m-
‘ber, the pipe for discharging steam into the
lower tank, and cold-air pipes in said steam-
chamber, substantially as and for the purpose

. set forth.

20 14. In cembmatlou with the Outel jacket
- and upper and lower tanks, the pipe for dis-
charging steam into the lower tank, which es-
capes through perforations in said tank, cold-
air pipe located in a chamber formed by said

25 tanksand jacket, hot-air chamber located over

the upper tank 'and with which said cold-air

pipes communicate, and a flue leading from

said hot-air chamber to a room and pr O‘.’lded
with a fan, substantially as set forth.
z0 = 15. In combmmtmn with the outer jacket

and upper and lower tanks, the lower tank
being perforated, the pipe for discharging
steam into the lower tank, which escapes
through the perforations in the lower tank
35 into a chamber formed by said twks and |

therefrom,

condensed steam from the upper tank, sub-

stantially as and for the purpose set forth.

16. In combination with the outer jacket,
the upper and lower tanks, the lower tank 4o
being perforated, a pipe for discharging steam
into said lower tank, which escapes through
the perforations in the tank into a chmnbeL
formed by the tanks and jacket and into the
upper tank, a flue or pipe, N, for carrying off 45
the 11!1(3011(161188(1 steam, and a float provided

with a secale extendmn‘ through said flue Or

pipe, snbstantially as seb forth.

17. In combination with the outer Jacket
and upper and lower tanks, the lower tank 50
being provided with perforations, & pipe for

| discharging steam into said lower tank, which
-escapes th1 ough the perforations into a cham-

ber formed by said tanks and jacket, the per-
forations being located at the bottom of said 55

chamber, whereby the condensed steam may .
| flow from the chamber into the lower tank,

substantially as and for the purpose set fmth

'18. Ina feed-water heater, the combination, -
with tank for containing the heated water, of 6o .
the water-chamber X', the pipe R, leading
‘the screen X placed over. smd
water- chambel and the man-hole Y, all con-
structed and mmnﬂ*ed substfmtmlly as set
forth.

ALVIN L. DRAPER.

Witnesses:
BN, FAGAN,
J. H. CLARIL
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