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To all whom it may concern:
Be it known that I, Wirriam B. D. PrxNI-

MAN, a citizen of the United States of America,

and a resident of 13 North street, Baltimore,

Maryland, have invented certain new and use-

tul Improvements in Processes of Producing
High Temperatures by the Use of Steam

without the Production of High Pressure, of
‘which the following is a specification.

My invention consists of a process for the
procuction of a high temperature by the use
of steam without the production of the usu-
ally accompanying high pressure. |

The object of my invention is to employ

steam for the purpose of heating any material
whieh it is desired to heat without the neces-
sity for the employment of expensive appa-
ratus, such as would be necessary if the usunal

pressure were produced which corresponds to

the temperature of steam produced by direct
‘evaporation.

My process consists in drawing two streams

of steam from a source of steam-supply, pass-
1ng one of them through a superheating de-

vice in which it may be.superheated to a high

temperature, but without any particular re-

~ gard to the temperature or to the regularity
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1ng 1t to the source of steam-supply

of that temperature, then reuniting the two
streams of steam through suitable regulating-

valves and passing the mixture, the tempera-
ture of which has been definitely regulated
by the proportions of the mixture passed
through the heating-coil or other apparatus

designed for heating the material operated
upon, then through a condenser, and return-
by grav-
ity. It will be perceived that in this train
all of the parts are in direct connection with

each other and the pressure will be practi-

cally constant throughout the whole series.
I have found by experience that by carrying
a low pressure of steam upon my boiler—say
ten or twenty pounds—I can produce at the

point where it is désired to employ the steam

for heating purposes a temperature ranging

. from 220° to 900° Fahrenheit without mate-
- rially increasing the pressure in the boiler.

- . I have embodied this process in an apparatus
. which is used for the distillation of such ma-

terial as coal-oil and which illustrates the 5o

purpose for which it may be used; but it may

| be employed in many other forms of appara-

tus and for many other purposes without de-

-parting from my invention.

Referring to the drawing, 1 represents a 55
steam-boiler; 2, a main steam-pipe leading
therefrom to the coil 3 of a superheater 4.-

318 a coil located within a suitable device
for subjecting the coil to the action of a suit-
able source of heat, such as a series of burn- 6o
ers 5. The lower end of the coil 3 emerges -
from the superheater as a pipe 6 and at a
point beyond the superheater branches. One
of the branches is numbered 7 and the other 8.

91s a valve in the branch 7. -

10 18 a cross in the branch 2, from which
several branches project connected to the pipe
2. Onebranch, 11, descends and at a point op-

posite the valve 9 is provided with a valve 12,

the pipe 7 and the pipe 11 reuniting at the
point 13. 14 is a thermometer located in
the pipe 15, which is the union of the pipes 7
and 11. -

16, 17, 18, and 19 are a battery of oil-stills,
each still containing a coil, the still 19 con- 75
taining the coil 20, which is connected at its

70

‘upper end with the pipe 15 and at its lower end

to a pipe 21, which connects it with the top
of the coil 22 in the still 18. The lower end
of the coil 22 is connected by the pipe 23 to
the top of the coil 24 in the still 17. The lower
end of the coil 24 is connected by the pipe 25
to the top of the coil 26 in the still 16. The
lower end of the coil 26 is connected to the
pipe 27, which passes through a.condenser 28,

30

- from which the pipe 29 returns to the boiler.

The pipe 8, which is a branch of the pipe 6,
extends past the series of stills and terminates
In a connection with the pipe 25, which pipe
8 also has a branch 30, by which it is con-
nected to the pipe 23, and branch 31, by which
1t 1s connected to the pipe 21. The pipe 2

Qo0

has a branch 32, which also passes past the

battery of stills and is connected to the pipe

25. The branch 82 also has a branch 33, by 95

‘which 1t is connected to the pipe 23, and a

branch 34, by which it is

connected to the
pipe 21. -
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- or other material to
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35 is a valve in the pipe 8, by which the ad-
mission of superheated steam to the pipe 25
may be regulated and controlled.

36 is a valve by which the admission of

boiler-steam to the pipe 25 may be regulated

and controlled.
37 is a valve by which the admission of su-
perheated steam to the pipe 23 may be regu-

lated and controlled. -
by which the admission of

38 is a valve, .
boiler-steam to the pipe 23 may be regulated

and controlled.

39isa valve by which the admission of boiler-
steam to the pipe 21 may be regulated and con-
trolled.

40 is a valve by which the admission ot su-
perheated steam to the pipe 21 may be regu-
lated and controlled. '

41 is a thermometer in the pipe 25. 421sa
thermometer in the pipe 23. 431sa thermome-
ter in the pipe 21 by which the temperature of
the steam in these various pipes may be deter-
mined. |
44 is an inlet-pipe by which oil or other
material to be distilled or heated is admitted
to the still 16. It is connected to a source of
supply at a level high enough to cause the oil
Aow down into the still
16 at the bottom and then rise in the still to
the level of its overflow-pipe. |

45 is an overflow-pipe of the still 16, con-
nected to the still 16 near its top and to the

- gtill 17 near its bottom.
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46 is an overflow-pipe for the still 17, con- |

nected to the still 17 near its top. and to the
still 18 near its bottom.

47 is.an overflow-pipe for the still 18, con-
nected to the still 18 near its top and to the
still 19 near its bottom.

48 is an overflow-pipe for the still 19, con-
nected to the still 19 near its top and to any
suitable receptacle at its lower end. Hach of
the stills 16, 17, 18, and 19 is provided 1n 1ts
top with a suitable escape for vapor, which 1s
connected with a proper condenser.

It will be observed from an examination of
thedevicejustdescribed that the train of steam-
pipes through which the steam is passed are
all connected together in one continuous cir-
cuit. Therefore the pressure throughout the

series is maintained practically uniform. If

steam at a pressure of ten or twenty pounds

“may be maintained upon the boiler 1, a tem-
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perature of about 220° to 250° will be obtained
in the pipes 2,11, and 32. Steam at the same
temperature will enter the superheating-coil
3, which is counected to the pipe 2, and then
as it passes through the coil 3 will be sub-
jected to the heating action of the fire 5, by
which it will be heated to a high temperature.
The regulation of the fire 5 is quite immaterial,
and the amount of heat imparted to the steam
by that fire is equally immaterial, although ot
course it must be maintained high enough to
accomplish thedesired result. The pipe6con-
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nected to the lower end of the coil 3 carries a

superheated stream from the superheater
through the valve 9 to the point 13, which 1s
the point at which the steam-pipe 11 and the
steam-pipe 7, whichis a branch of the pipe 6,
unite. Thevalves 9and 12in the pipes 7 and
11 can beregulated so asto control the amount
of steam admitted to the pipe 15 at the point
13, and asthey pass the thermometer 14, which
is in the pipe 13, the temperature of the mix-
ture can be definitely determined and regu-
lated. The temperature of the steam in the
pipe 15 can be regulated by the adjustment of
the valves 9 and 12 with great exactness, so
that a uniform temperature at the thermome-

‘ter 14 can be maintained with a minimum of

The steam passing through the pipe

effort.

15 is admitted to the top of the coil 20, passes

down through that coil and thence to the coil
29. and thence to the coil 24, and thence to the
coil 26, from which it proceeds to the con-
denser 28. If the steam has not already been
condensed while passing through the stills 19,
18,17, and 16, itwill be condensed in the con-
denser 28 and will then flow as water by gravity
into the boiler 1 to be again started through
the same circuit. The branch 32, connected to
the steam-pipe 2,carries boiler-steam of boiler
temperature to the pipes 21, 23, and 25, which
connect the coils of the various stills. The
pipe 8 and its branches are also connected to
the pipes 21, 28, and 25, so as to admit super-
heated steam to those pipes. * |

1t will thus be seen that by the regulation
of the valves 9 and 12, 35 and 36, 37 and 38,
and 39 and 40 the temperature of the coils
20, 29. 24, and 26 can beregulated with almost
absolute accuracy, and the temperature may
be told by the thermometers 14, 43, 42, and 41.
Tt will also be observed that as the oil flows in
through the pipe 44, containing the largest
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number of distillates mixed together, it will

meet the coldest steam, and hence the most

volatile of the distillates will be driven off in

the still 16. The remaining fluid will flow by
the pipe 45 to the still 17, where it will meet a
higher temperature in the coil 24 and the next
series of distillates will be driven off. The re-
maining fluid will then flow through the pipe 46
to the still 18, where it will meet a still higher
temperature and another set of distillates will
be driven off. The remaining fluid will then
flow through the pipe 47 to the still 19, where 1t
will meetastill higher temperature and the last
distillates will be driven off. The remaining
fluid will then flow through the pipe 48 to some
suitable receptacle. It will thus be perceived
that I have a stream of material containing a
number of distillates which are vaporized at
varying temperatures flowing in one direc-
tion through my apparatus, and the heating
agent flowing in an opposite direction through
my apparatus, the heating agent entering the
last still at the highest temperature and leav-
ing the first still at the lowest temperature.
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The material to be dlStlu(}d 1s first subjected

to the lowest temperature, then to a higher,

then a higher, and finally to the hwhest bem-

perature successively, and the distillates are
driven off by a temperature only such. as is
necessary to accomplish the desired result.
The apparatus may be regulated so as to pro-

duce in each still the temperature desired—
‘that is to say, if the steam on entering the

still 19 should be at a temperature of "800°
Fahrenheit and in the still should lose 120°
of heat, but it should be deswed to employ in
the still 18 a temperature of T00%, this can be
accomplished by introducing fresh super-

heated steam by the valve 39, so as to raise

the temperature from 680° to 700°. Thesame
result can be accomplished with each of the
stills by adding superheated steam or adding
boiler-steam, as the case mqmres

I claim—

1. The process of producing high tempera-
tures at low steam-pressures, which consists

b

3

of withdrawing steam from a source of steam-

supply in two Stl‘B‘LHlS., superheating one of

the streams and remixing the two streams in
regulated quantities to produce the desired
Workmo temperature and then causing the

mixture to flow through a faystem of hea,tmﬂ'-j

conduits.
9. The process of p“oducmﬂ high tempera-
tures at low steam-pressures, Whlch consists

of withdrawing steam from a source of steam-

supply in two str eams, superheating one of

the streams, and remixing the two streams i n
regulated quantities to produce a desired
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working temperature, and then condensm-:r |

the same.

Signed by me at Baltimore, Maryland, this
5th d.;w of January, 1903.

VVILLIAM B. D PENNIMAN

Withesses:
Ferx R. SULLIVAN,
Gro. W SNYDER, Jr
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