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To all whom it may concern: )

Be it known that I, Cyrih J. ArkixNsox,
a subject of the King of Great Dritain, re-
siding at Beloit, in the county of Rock and

State of Wisconsin, have inverted a certain .

new and nseful Improvement in Preheaters
for Gases, of which the following is a speci-
ficaticn. o

My invention relates to means for heat-
ing or cooling fluids. )

In order tu itlustrate a specifically apnro-
priate use to which my invention may be
put. T have shown it in the form of a pre-
heater for giases. Tt is well known that pro-
ducer gas, for example, frequently has com-
paratively Jow heating value, and.in the ac-
companying drawings I have illnstrated
means for preheating air or preheating a
combustible gas, and intreducing it in heat-
ed condition into a furnace using producer
gas so as to secure high temperature.in the

.furnace. The furnace illustrated is particu-

larly adapted for hardening and tempering
articies of steel. -~ '

The object of my invention is to produce

an eflicient and inexnensive constrnction, es-
pecially of those parts in which the conduc-
tion or heat transference occurs.

In ene of its more specific aspeets. the ob-
ject of my invention is to provide a section
or unit of such configuration that by prop-
erly assembling a number of such units be-
tween parallel walls, two non-communicat-
ing tortuous passages may be formed, one
for conveying the gas or other fluid to be
heated or cocled. and the other for sepa-
rately conveying the gas or other fluid which
is to give up its heat or abstract heat from
the first mentioned fluid. :

In the construction illustrated, the inter-
nal passages within the sections ave for con-~
veying the combustible gas or air to the
furnace, and the external passages arve for
causing the heated gases from the furnace
to bathe the units and thereby cause them

“to conduct.the heat to the gases within themi.

I accomplish my objects by the construc-

tion illustrated in the accompanying draw-

ings, in which—

Fignre 1 is a plan view of an annealing
or tempering furnace embodving my inven-
tion. Fig. 2 is a longitudinal sectional eleva-
tion thereof on the line 22 of Fig. 1. Fig.
3 1s a transverse sectional elevaticn on the
line 3—3 of Fig. 2. Fig. 4 is a longitudinal

section of a heater unit. Ifig. 5 is a plan
view of a heater unit. I'ig. 6 is a perspective
view of a heater unit.  Fig. 7 is a perspec-
tive view, partly in section, illustrating the
arrangement of the assembled units. Fig. 8
is a detail sectional elevation showing a
single stack of units in distinction to the
double stack shown in Fig. 2. and Fig. 9 isa
perspective view of the single stack of units
shewn in Fig. 8. '

Similar reference numerals refer to simi-
lar parts throughout the several views. '

In the heater selected to illustrate the in-

_vention, the interior 1 of the furnace is sur-

rounded by side walls 2 and 3, a bottom 4
and an arched top 5. Apertures 6 -are
formed in one of the walls for introducing
the articles to be annealed or tempered, and
means, such as the rods 7. are provided for
bracing the walls. The furnace chamber 1

-communicates through a passage 8 with a

flue 9 formed by the walls 10, 10 and 11, 11.
Tt will be understood that the form of the

varied to suit -conditions. ¥

Let it be assumed that producer gas is
to be burned in the furnace and that the air
with which it is to be mixed for burning
is to he preheated. The producer gas will
be led to the T’s 13 through supply pipes
14, said T's communicating with the furnace
chamber. . The heated air will be delivered
to the T’s through the air ducts 15." The
heated air is supplied to ducts 15 throngh
stacks of heater units located hetween the
flue walls 10 and 11 as best shown in IFigs.

~furnace, proper is immaterial and may be

.2 and 3. These heater units which embody

essential features of my invention are illus-

trated separately in Figs. 4, 5 and 6. The

units are all of the same form and each has a
hollow body 16 which is supplied with air
through a riser 16* entering at the hottom
and which delivers this air through a riser
16° issuing from the top. These risers are
formed by hollow bosses forming necks of
appreciable length. The riser necks are re-
mote from each other, lengthwise of the
unit, and by prefereénce are located actually
at the ends of the unit to thereby increase
the length of the passage through it. By
preference also the body of the unit is sub-
stantially rectangular in cross section and
the riser necks annular in cross section. The -

Dbody: of the unit is wider than the necks and

the necks are placed eccentrically, with the
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result that the bodies extend farther on one
side from the necks than on the other. By
preference the sides of the necks are sub-
stantially tangertial both to the end and
to the side of the'unit. '

In the complete structure the units are as-
sembled in such. manner that the in-riser
16* of one unit will rest upon the out-riser
16° of the unit below. The result is that
the bodies of the units are spaced apart,
vertically, and leave a passage between them

_ for the flow of the hot gases leaving the fur-

- nace. Spacers 16° and 16¢ are provided, the.

15

20

25

30

85

40

45

50

lower spacer 16° resting upon the upper
spacer 16° of the unit beneath. By prefer-
ence the spacers are integral with the body
of the unit and are of the same height and
external configuration as the riser necks 16=
and 16®. The spacers are so placed on the
unit. that the upper spacer 16¢ 1s directly op-
posite to the in-riser 16* while the lower
spacer 168 is‘directly opposite to the out-
riser 16°. There is no communication be-
tweeén the inside of the unit and the inside
of the spacer, although there is a ‘small
aperture 17 formed, preferably at the center

of each spacer, for the passage of tie rods |

18 by which the units are held together
when assembled. These rods, as best shown
in Figs. 8 and 7 to 9, make a comparatively
close fit with the apertures 17 so as to sub-
stantially prevent the flow -of gas from the
risers straight up through a unit.

From the foregoing it is manifest that as
a result of the cpnﬁguration.described, the
units may be stacked one above another in
such manner that the in-riser 16* of one
unit will register with the out-riser 16 of
the unit below, and a continuous passage
will be formed passing up into one unit then
horizontally along it and then vertically
up and out into the next unit and then hori-
zontally in the return direction. In other

words, a long tortuous passage is formed in |-

which the direction of flow is reversed in
each succeeding section. It will also be
evident that the units will be spaced apart
vertically, and the extension side of one unit
will project in one direction from the me-
dian line of the stack while the extension
sides of the units next above and next below
will project in the opposite direction. In

. the structure containing my units the walls
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are at such distance apart as to touch the
extended sides of the units, and they there-

fore form part of the external passage and’
serve to deflect the flue gases at each unit. -

If a single stack is employed, as shown in
Figs. 8 and 9, each wall touches gach alter-
nate unit in the stack. If a double siack is
employed, as shown in Fig. 2, one wall will
touch each alternate unit in one stack and
the other wall will touch each alternate unit
in the adjacent stack. In the latter case, the

65 units whose extension sides project away

1,108,611

from the wall will touca the side of the unit

adjacent to it in the corresponding tier of
the adjacent stack. :

The air to be heated is supplied to the
stack of units through a supply pipe 20
leading to the bottcm of each stack and the
air is delivered from the stack to one of the
ducts 15, previously mentioned. At the top
and .bottomn of each stack are elbows 21 of
special form, as best shown in Figs. 1, 2
and -3.
bosses 21* which are apertured to accommo-
date the tie rods 18. These bosses form
seats for nuts 22 by which the elbows and
the units are bolted.together. It will be
noted that in my construction, the rods are
protected from the action of the hot flue
gases. This is important as it is desirable
to make the tie rods of steel or wrought
iron which metals do not withstand the ac-
tion of hot flue gases as well as cast iron
which is the preferred metal for construct-
ing the heater units. .

In operation, combustion takes place in
the furnace chamler 1 and the hot gases
pass from said chamber up through the flue
formed by the walls 10 and 11. These
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These elbows are provided with -
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gases bathe the external surface of the umts -

and heat the air or gas within. The air
thus heated flows up through the units and
through the ducts 15 to the T 13 where the
mixture with the producer gas occurss The

| resulting mixture then enters the furnace

and continues the operation.

The general principle of operation is the
same whether a single stack be employed, as
shown in Fig. 8, or a plurality of stacks be
employed, as shown in Fig. 2.

Tt is obvious that liquids as well as gases.

may be heated and that liquid as well as gas
may be used for furnishing the heat. Like-
wise, the apparatus may be used for cooling
fluids as well as heating them.

Having thus described my invention, what '

I claim as new and desire to secure by Let-
ters Patent, is:—

1. A heater unit having a hollow body
and necks extending in opposite directions
therefrom, 'said necks being narrower than
the body of the unit and lacated nearer to

.ohe side thereof than to the other.

9. A heater unit having a hollow body
and necks extending in opposite directions
therefrom, said necks being narrower than
the body of the unit and located nearer to
one side thereof than to the other, said
necks being near the opposite ends of the

unit.

3. A heater unit having a hollow body
and necks extending in opposite directions
therefrom, said necks being narrower than
the body of the unit and located nearer to
one side thereof than to the other, said necks
being near the opposite ends of the unit, and
said unit having a spacer opposite to each
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neck on opposite sides of the body of the
ulit,

4.\ heater unit having a hollow body
and necics extending in opposite directions
theveleom, said necks
the body of the unit
ene side thereof than to the other, suid necks

being near the upposite ends of the units, |

and sard uait having a spacer opposite to
cach neek on opposite sides of the
of the unit, the height and external shape

of the spacers being similar to the height |

and external shape of the necks.

5 Ina structure of the class described, a
wit laving a top, bottom, sides and ends,
a hollow boss rising from the top of the unit
substantially tangential to one sjde there-
of, a hollow boss descending from the bot-
tom of the unit substantially tangential to
the same side of the unit, said hosses com-

Iunicating with the interior of the unijt and-

being of Jess width than the unit and being
lucated at the opposite ends of the unit, a
spacer descending fron: the wunit with its

center in line vertically with the center of |

the ascending boss, and a spacer ascending
from the unit with its center in line verti-
callv with the center of the descending boss.

6. Dya device of the class described, 1
unit having a top, bottem, sides and euds,
a hollow hoss rising from the top of the
nnit substantiaily tangential to one side
thereof, a hollow hoss descending from the
bottom of the unit, substantially tangential
to the same side of the unit, said bhosses
commmicating with the interior of the unit
and being of less width than the unit and
being located vemote from each other end-
wise of the unit, and spacers of approxi-
mately the same external configuration as
the hosses, oue of cajd spacers rising from
the nait in line vertically with the descend-
img boss and the other of said spacers de-
scending from the wnit in Jine vertically

with the ascending boss, there being a |
small aperture through each spacer and

through the unit wall at the base thereof for
the purpose deseribed.

7.\ heater unit having a hollow body, a
riser leading thereinto, the sides of the riser
heing sitbstantially tangential to one side
and cne end of the body, a second riser lead-
ing ont from the ‘opposite side of the body,
the second riser being substantially tangen-
tinl to the <ame side and to the opposite end
ol the Lody of the ricer. said visers leing
narecwer than the body of the unit, and
Shacers projecting in oppogite direciions
Tromi the bodv of the gt and each having
It median line eoineident with the median
line or axis of the riser on (he alposite side
6l the bady of the unit,

A beater nunt having
neriser feading (hereinto,
Ing thercout of, said

a hollow body. an
oo an ont-riser legd-
ters projecting in ap-

being narrower than |
and located nearer o |

b()d)r ;

a

! posite direction from the body of the unit
- and being substantially tangential to the
sanie side and to opposite ends of the unit,
said risers having annular cross-sections and
buving a diameter less (han the width of the
L unit, said risers hoth being of substantially
f the sune height.

|

1

70

9. A structure for

heating or cooling fluids
i comprising a pair

of parallel walls and a
P plurality of duct nnits arranged in tiers
Hfor forming in connection with said walls
| two separate and independent passages for
the flow of fluid, said units being of less
width than the space between the walls und
being arranged in staggered relation, e
unit tonching one of said walls and wniis
- In thé tier next above and next below touch-
ing the other of waid walls, each unit hav-
ing a riser leading into it from below g a
riser leading out frem it at the top, suid
risers being of appreciable length wherehy
the bodies of the units are spaced from each
other and a passage is thus formed between
them, the risers on any given unit heing
mote from each other, longitudinally of tie
unit, and being substantially tangential :..
the same side of the unit.
£ 100 A structure for heating or conliny:
| fuid comprising o plurality of individus!
! units of similar configuration arranged iy
tiers, each anit having un in-riser and
out-riser Jocated at opposite ends of the .
and tangential to the same side thercof. (i
risers being narrower than the body of ti.
{ unit, the in-riser of one unit resting ijon 106
| the out-riser of the unit in the tier below, o
| fine wall contacting the side of a unit in esrh
‘ alternate tier, and a second fliue wall oppae
site and parallel to the first and contaciing
the side of a unit.in each alternate tier.
- 110 A structure for heating or cooliny
fhud comprising a plurality of individy.|
nuits of similar configuration arranged 1
tiers, each wunit having an in-riser and G
out-riser loeated gt opposite ends of the 11,0t il0
and tangential to the same.side thereof. ti»
risers being narrower than the body of the
unit, the in-riser of one unit resting nupos
the out-riser of the unit in the tier below, a
flue wall contacting the side of a wnit in
cach alternate tier, a second flue wall oppo-
site and parallel to the first and contacting
the side of a unit in each alternate tier, and
means in addition to the risers for holding
said units spaced one above the other, )
120 A siructure for heating or cocling
fhiid comprising a plurality of individual
units of similar configuration arranged in
tiers. cach unit having an in-riser and an
out-riser located at opposite ends of the 125
unit and tangential to the same side there.
of, the ricers Leine narrower than the hody
of the unit, the in-ricer of one unit resting
apon the out-riser of the unit ip the tiex
i below, a flue wal} contacting the side of 5 139
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11 each alternate tier, a second flue wall | the con
anite wnd parallel to the first and con-
» the ide of 2 unit D each alternate
: berances on each unib located op-
pesite to each riser and extending
cus therefrom, and tie rods pass-
1 surrounded by
Lerances whereby
tected from gases outside of

v through sald units as
paid risers and

'13. In apparatus of the ¢
the combination cf parallel walls, and a
stack of hollow units all of the &
1 nssembled with ever
with their ends
an in-riser nee

figuration af
anit arranged end for end
in register, each unit havir
below and su oui-riser neck above and at
d, and said necks being eccentric

opposite en :
t and both being

with the body of the uni
e same side of the unit.
f the class described,

20 nearer th
14. In apparatus o

ination of parallel walls, and a
stack of hollow uuits all of the same con-
| figuration and assembled with every other
wnit arranged end for end with their ends
in register, each unit having an in-riser neck
below and an out-riser neck above and at the
opposite end, and sald necks being eccentric
vith the body of the unit and both being
pearer the same side of the unit, holiow
Ihows at the ends of the stack communicat-
ing with the risers there, and tie rods pass-
ing up theough the risers, suid units and
elbows having registering apertures for re-
L cciving suid rods.
In witness whereof, I have hiereunto sub-
| seribed my name in the presence of two wit-
| nesses.
C. J. ATKINSON.
Witnesses:
1. B. FAUQUIER,
CGiro. B, INGERSOLL.



