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SPECIFICATION forming part of Letters Patent No. 754,726, dated March 15, 1904,

Application filed October 1, 1902, Serial No, 125,470,
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To all whom it may concermn: |
Be it known that I, Joux WATERHOUSE, a

| citizen of the United States, and a resident of
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the city of New York, borou, oh of Manhattan,
1n the county and State of \Tew York, have
invented new and useful Improvements in Air-
Heaters, of which the following is a full, clear,
and exact description. -
T'his invention relates to 1mproveme,nts n
machines for heating or reheating compressed
alr to be used in drymo* material in machines—
such, for instance, as shown in patents grant-

ed to me under date. of May 8, 1900 No.
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649,376, and May 14, 1901, No. 67 4, 309—al-
thou0’h the invention is not confined to the
demce% shown in the patents, the object being
to provide a heater of simple construction, in
which the heat may be easily regulated to the

desired temperature for the materla,l under
treatment.

I will describe an air-heater embodying my

invention and then point out the novel fea-
tures 1n the appended claims.

Retference 1s to had to the accompanying
drawings, forming a part of this specification,
n Whlch 31m11a,r characters of reference indi-
cate corresponding parts in all the ficures.

Figurelisageneral plan view of a heater em-
bodying my invention and the connections
thereof. Fig. 2isa longitudinal section of the
heater. Fw* 3 1s a transverse section thereof,
and Fig. 4 is a sectional detail showing a modi-
ﬁCELthI] in the heater construction. |

Referring to the drawings, 1 designates a

'hwh—-pressure blower operated by steam from

the steam-boiler 2, and 3 indicates the heater.,
while 4 showsa drym o-tumbler, such as shown
in my patents above mentloned

The heater consists of a cylinder 3, having

the outer headers 5 6 at its opposite ends and

‘the inner headers 7 8 spaced from the outer
~ headers.

The space between the headers 5
and 7 is divided by means of a partition 9 to

torm two chambers 10 and 11, and from the

chamber 10 a series of pipes 12 lead from the
inner header 7 through the inner header 8, and

steam-conducting pipes or tubes 13 lead from
the inner header 8 through the inner header 7 |

and into the chamber 11,
The outer headers are secured by means of

bolts to ﬂanﬂed rings 14, which are bolted to
the cvhnder and the i inner headers are also
bolted to the cylinder. In Fig. 21 have shown

stay-bolts 15 as extending between the head-

ers band 7. A preferable construction. how-

55

ever, may be seen in Kig. 4. In.this con-
struction the partition 9 is secured to the in-

ner header 7 by means of bolts passing through
angle-plates 16.
bolts 17, designed to pass through openings in
the outer header. By thisarrangement after
removing the outer header the partition may
be readily removed without first removing the
inner header when it is desired to clean out
the tubes or otherwise make repairs.

From the blower air is conducted to the
heater through a pipe 18. From the pipe 18
a branch 19 leads into the chamber 10, and in
this branch is a valve 20, and between this
branch pipe and the blower, the main pipe 18
18 provided with a regulating-valve 21.

‘From the chamber 11 a branch pipe 22 leads

to the tumbler. A by-pass pipe 23, provided
with a valve 24, connects the branch plpes,

and the object of this by-—-pass Wﬂl more fully
appear hereinafter.

From the boiler 2 a steam-pipe 25 lead_s into

the heater between the inner headers and near
one end at the top, while from the bottom at

- the opposite end between the headers an ex-

haust-pipe 26 leads to a trap 27, from which

Secured to the partition are
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1t may be discharged in the form.of waste or-

may be returned to the boiler by any suitable

‘means..
In operation the air to be heated is supplied

by means of the high-pressure blower 1, orit
may be drawn from any air-receiver in which
compressed air 1s stored. The air passes
through the pipe 18, where the flow may be
regulated by meansof the valve 21, and thence
through the branch 19 into the chamber 10,
1t being understood that at this time the valve
24 may be closed. The air now passes through
the pipes or tubes 12 to the chamber between
the headers 6 and 8, and thence back through
the pipes or tubes 13 to the chamber 11, from
which 1t passes through the branch 22 to the
tumbler. The tumbler is provided with a

thermometer at each end, wherein the tempera-
ture of the interior may be noted.

The heater
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between the inner headers is supplied with
live steam from the boiler through the pipe
25, and the condensation passes out through
the pipe 26, as above indicated. By this ar-
rangement the small air-tubes 12 and 13 are
thoroughly and rapidly heated by live steam,
which is a good absorbent of radiant heat, and
this 1s further intensified by the pressure,
while dry air i1s a poor absorbent of radiant
heat and must be heated by contact, which is
accomplished by forcing the air under alower
pressure through the small heated tubes, thus
causing every particle of the air to come 1n
contact with the heated surfaces, and so heat-
ing 1t to a maximum temperature of about
328° Tahrenheit under a gage - pressure of
steam 1n the boller of about one hundred
pounds.
- The flow of air to the tumbler is regulated
by the valve 21, and 1ts temperature 1s con-
trolled by the valves 20 and 24-—that 1s, 1n
case the air 1s heated to too high a tempera-
ture 1n passing through the heater air of a
low temperature or cold air may be mingled
with the heated air before passing into the
tumbler by opening the valve 24 and also open-
ing the valve 20 to more or less degree.

Asthe valves 20 and 24 are close together
and adjacent to the heater, an attendant may
quickly adjust them to secure the desired tem-
perature.

By observing the reading of the thermom-
eters in the tumbler and properly adjusting
the two valves 20 and 24 the temperature of
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the air in the tumbler may be regulated to a
nicety.

Having thus described my invention, Iclaim
as new and desire to secure by Letters Pat-
ent—

1. In combination with a drier and an air-
compressor, a heater, an exhaust-trap having
communication with the heater, a pipe leading
from the compressor, a valve in said pipe, a
branch leading from the pipe into one end of
the heater, a valve in said branch, a branch
leading from said heater to the drier, a by-pass
connecting the two branches, and a valve in
the by-pass, the said valve in the branch and
the valve of the by-pass being directly in front
of the heater and close together, and the said
branch valve being between the other two
valves.

2. A heater for the purpose described, com-
prising a cylinder, outer headers on the ends
of said cylinder, inner headers arranged in
the cylinder and spaced from the outer head-

ers, a partition arranged in one of sald spaces,

angle-plates bolted to said partition and to
the inner header, and bolts attached to said
partition for passing through the outer header,
substantially as specified.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JOHN WATERHOUSE.

Witnesses:

JNo. M. RITTER,

C. R. FERGUSON.

—_————,
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