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(No model.)

To all whom it may concerr:
Beitknownthat I, WiLLIAM E. ALLINGTON,

of Saginaw, East Slde in the county of baﬂﬂ-

naw and State of thhwa,n ,haveinvented cer-
tain new and useful Improvemen_ts in Heat-
ing and Ventilating or Refrigerating Appara-
tus and Systems, of which the following is a
speclﬁcatwn

My invention relates to heating and venti-
lating or refrigerating apparatus and systems
in which rotary fans are employed for intro-

ducing and delivering the air-currents to be

war med moved, or cooled. .

It has been the practice to construct sepa-
rated heaters of steam-pipes and inclosing
them in suitable cases, with rotary fans at-
tached for either drawing or blowing the air-
currents through the pipes and heater-case,
and in these devices the currents are usually
blown across the pipes, so that only one-half,
or thereabout, of the entire heating-surface
1s presented toand comesin contact Wlth the
air-blast, and therefore an extra amount of
pipe has been necessary to compensate for
the lack of effective heating-surface. This
is also true with this class “of refrigerating
apparatus.
systems with separated fansdnd heaters often
makes it difficult to find sufficient room for
installation. Ithasalso been proposed to in-
close the fan in a casing having a single tan-
cential ountlet in its peripheral portion, the
casing being of greater diameter than the fan
and the heating-pipes occupying the space
thus formed between the fan and the periph-
ery of the casing. This construction 1s also
open to the objection that only a portion of

the heating-surface of the pipes is exposed to

the air-currents, except at the point of dis-
charge, so that full efficiency of the heating-
surface provided by said pipes is not effect-
ively utilized.

The object of my 1nvent10n 1s 1o secure 1n
one apparatus occupying little or no more
space than has heretofore been occupied by
the fans alone a complete device, including
fan, heater-coils, and headers, so arranged as
to give full effect to all the heating-surface
employed, certain and positive circulation to
the heating orrefrigerating fluid which passes
through the pipes, high efficiency in deliver-
ing the air-currents from the fan through the

The space occupied by the old

heater-coils, economy in space occupied, as
well as material and labor of construction,
and also facility of automatic regulation.

To these ends my invention consists in the
matters and things which I shall hereinafter

describe, and then particularly point out in

the CldlmS

In the accompanying drawings, Figure 1
represents a side elevation of an apparatus of
the character desceribed embodying my inven-
tion in one form. Fig. 2 is a similar view,

the casing and headers or manifolds being
shown in section and the remainder of the

apparatus in elevation. Fig. 3 is a vertical
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sectional view through the casing, the fan

- and one-half of the pipes being omitted. Iig.

4 is a view similar to Fig. 3, illastrating a
modified form of my invention; and Ifig. o is
a view similar to Fig. 2, illustrating a modi-

-ﬁcatlon of the con%ructlon shown in sald.'

figure.
In the said drawings, 10 indicates a rotary
fan which may be driven from any suitable

-gource of power, 1t being shown 1n the pres-

ent instance as mounted on a shaft 11, ar-
ranged to rotate in bearings 12 on smta.ble
supporting-brackets 13 and. provided with a

pulley 14, by means of which it mmay be driven:

by a belL from any suitable motor.

15 indicates the pipes through which the
heating or refrigerating ﬂmd 1s passed.
Thesepipesarearranged concentr ically to the
axis of the fan, and the innermost pipes are

70
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in close proxi_mity to the periphery of the

fan. I employ a plurality of pipes entirely
surrounding the fan and lying radially out-
ward therefrom, said pipes being suitably
connected to asource of supplyof the heating
or refrigerating fluid and being provided with
suitable discharge connections.

In practice I preferinanapparatus of ordi-
nary size to divide the pipesinto two sections
or groups, which sections or groups are lo-
cated on opposite sides of animaginary plane
passing through the axis of the heater and
dividing the same dimnetlieally into two
equal parts, as shownin Fig. 2, the pipes being
bent into semicircular form and the pipes of
the two groups being staggered, as shown in
Fig. 3. In largerapparatusl may find1it ad-

visable to build up the pipes in polygonal
| form, as indicated in Fig. 5 of the drawings;
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threads at one end and left hand th1ea,ds at

2o

‘but the number of sides of the polygon is ob-
viously immaterial, and 1 regard both the

polygonal and circular forms as within the
scope of my invention. As a means for pro-

viding a connection for the pipes to their
supply and discharge 1 preter to employ an

inlet or supply manifold or header 16 and a
similaroutletor discharge manifold or header
17. Theseheaders are preferably located dia-
metrically opposite each other, the former
being connected with the supply-plpe 18 and
the latter with the outlet or discharge pipe
19. The pipes 15 are preferably connected to

these manifolds or headers in the following.
manner: Thepipes havethe usual rwht—h&nd |
threadsattheirends,and theseends l'eceive an
ordinary pipe-coupling 20, havingright-hand

threads at each end. The apertures of the
receiving-coils 21 of the headers are provided
with left-hand threads throughout, and nip-
ples 22 are introduced between the headers
and couplings, satd nippleshaving right-hand

the other. |
I prefer the particular 1oeat10n of the mani-

folds or headers shown for the reason that
with this location the polygonal and circular
arrangements of the pipes are made inter-

- changeable, so that in construction one joint

30

of thread on each pipemay besaved. It will

- be understood of course that when the polyg-

onal form of construction is employed the

- pipes screw directly into the headers as in-

40
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sponding

dicated in Fig. 5.

and 3 each of the headers or manifolds has a
single continuous fluid-space, so that all of
the pipes are equally and %mlulmneously
supplied.

In Fig. 4 I have shown a modification in
which I employ divided or partitioned mani-
folds or a plurality of separate manifolds,
each having a separate supply or outlet pipe.
In the particular construction shown in said

figure the upper manifold or header 16 is

provided with a plurality of partitions 23
and the lower manifold or header 17 is pro-
vided with a corresponding plurality of par-
titions 24. KEach of the separate divisions
thus formed is provided with a separate sup-
ply-plpe 18* or outlet-pipe 19*, and these
pipes are provided with controlling-valves 25,
so that the fiuid may be adnntted to any sec-
tion of the supply-header and to the corre-
group of pipes. In this manner
any desired portionless than the whole of the
plurality of pipes may be employed at one
time. It is obvious that instead of thus con-
necting the groups of pipes in parallel they
may be similarly connected in series, if de-
sired, and suitable thermostatic devices, such
as are well known and -require no deta,ﬂ de-
scription here, may be employed for control-
ling the Valves and consequently the cut-
tmﬂ‘ in or out of the several groups or sec-
1310118 of pipe. .

In connection with the fan and heater I

In the constl uction shown in Flﬂ's 1, 2,

| 632,506

prefer to employ a fan-casing surrounding

end inclosing both fan and heater, although

nnder certain conditions said casing may be
I-omitted. .

The casing is in the general form
of the section of a cylinder concentric with
the axis of the fan.
two flat annular side pieces 26, havmﬂ' cen-

tral inlet-openings 27 and e’ttendmﬂ' thence
outward to the outer rows of-_p-ipes, and an
outer cylindrical inclosing ring 28, located
| some distance outward beyond the pipes, be-
tween which and the side pieces 26 are lateral ~
discharge-openings 29, annular in form and
located at the margins of the side pieces out- -
The casing may

be supported by a suitable metallic frame- |
~work 30, which also carries the brackets 13

wardly beyond the pipes.

for the beal ings 12 of the fan-shaft, and this

frame also carries brackets 31, whwh sup-
port the manifolds or headers.

70

This casing consists of -

8s

The inclosing

rine 28 and side pieces 26 of the casing are
2 D g

 preferably connected by brackets 32, located
It is obvious, how-
| ever, that instead of thus providing a sub-

at intervals, as shown.

sta,nma,lly continuous annulardmeharge-o;aen—

ing at each side of the casing the side pieces
may be continued directly to the inclosing

ring and suitable openings may be provided

In the marginal portions of the side pieces.

- The form of casing shown is particularly

-adapted for use in large rooms with practi-

cally no subdivisions—as, for example, in

the case where factories or the like are to be
‘heated.

0o 5
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In operating the device the fan- wheel isro- |

The centrifugal force de-

tated by any smtable motor, either directly
or indirectly connected thereto n any ap-
proved manner.
veloped by the rotation of the fan-wheel causes
‘the air between its blades to flow radially
outward, and thereby pass through the spaces
between the pipes, while the angular velocity
‘given to the air-currents by the rotation of
the fan-wheel further causes the air-currents

105 B
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while passing through the spaces between the -

pipes to also travel lengthwise of the pipes.
Furthermore, since the air-currents escape

II5
‘the case in lines substantially parallel with

through lateral openings at the periphery of

the axis of the fan-shaft lateral direction is
also given to the alr-currents by reason of

their traveling toward the point of least re-

sistance at the sides of the casing where they
are to escapefrom the casing. Theseseveral

movements imparted tothe air-currents cause.

[20

them to come into contact with practicallyall '

of the external surface of each i1ndividual

pipe of the heater. The proximity of the in-

1257'

ner coils to the periphery of the fan-wheel re-

sults in high efficiency in utilizing the cen-

trifugal force and angular veloclty imparted -

to the air- -currents f01 the purpose of deliv-
ering them through the spaces between the
pipes and out of theapparatusintothe rooms
to be warmed orcooled. The lateral periph-

 eral discharge through the annular space

around each side of the apparatus is a fur-

130
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ther factor in giving high efficiency to the |

fan-wheel in this particular form of my in-
vention owing to the free outlet for the de-
livery of the air svith practically no resist-
ance. |

By reason of the construction and mode of
operation described the non-effective heat-
ing-surface found in apparatus employing a
separated fan and heater or refrigerator-coil
is absent from a structure made in accord-
ance with my invention, and I am therefore
enabled to dispense with a considerable
amount of pipe without any diminution In
the heating or refrigerating effect, or, in other
words, a smaller total linear amount of pip-
ing will produce the same heating effect or
the same amounta greatereffect. Theadvan-
tages due to the reduection in the space occu-
pied—superior compactness and theself-con-
tained nature of the structure—are obvious,
while the arrangement of the pipes gives a
certain and positive circulation of the heat-
ing or refrigerating fluid through the appa-
ravuas,

- "In the form of apparatus illustrated in Fig.

3 it is designed that the full capacity of the
apparatus, so far as the heating or refrigerat-
ing pipes are concerned, shall be always em-
ployed, the heating effect being varied by con-
trolling the speed of the fan and the conse-
quent delivery of air to the pipes. In the
style of apparatus shown in Fig. 4 the appa-
ratus is further controllable by varying the
number of pipes or groups of pipes through
which the heating or refrigerating fluid 1s
passed, so that the full capacity of the fan-
wheel may be employed for delivering a fixed
volume of air, and the temperature may be

controlled by cutting out or in the several

pipes or groups of pipes as they are required
for redueing or raising the temperature. 1t
is further obvious, as hereinbefore pointed
out, that this cutting in or out may be effected
automatically by suitable thermostatic regu-
lating mechanism, of which numerous forms
are well known and well adapted for appli-
cation to this apparatus, or it may be effected
by hand, if desired.

It is obvious that various modi

¥

cations in

the details of construction hereinbefore set
forth may be made without departing trom
the principle of my invention. Iorinstance,
while I have employed the term ‘‘ concentric”
as descriptive of the relation of the pipes to

|

the fan-wheel I include in such term not only
the circular arrangement of pipes shown and
described, but also the polygonal arrange-
ment set forth. Moreover, while I have re-
ferred to a ‘“divided or partitioned manifold”
1 wish it understood that I consider to be in-

cluded in that phrase a manifold built up of

a plurality of sections or a plurality ot sepa-
rate manifolds. I therefore do not wish to be
understood as limiting myself strictly to the
precise details hereinbefore set forth.

Ic¢laim— ) ~

1. In an apparatus of the character de-
scribed, a rotary fan-wheel, a plurality of
heating- pipes surrounding said fan- wheel,
and a casing for said wheel and pipes com-
prising an air-space lying outward beyond
the outermost pipes, said casing being pro-
vided with a substantially continuous lateral
outlet communicating with said space and lo-
cated between the outermost pipes and the

inclosing peripheral wall of the casing, sub-

stantially as described.

2. In an apparatus of the character de-
seribed, a rotary fan-wheel, a plurality of
pipes surrounding said fan-wheel, and a cas-
ing for said wheel and pipes having central
inlet-openings opposite the fan, lateral por-
tions inclosing the sides of the pipes, and a
peripheral inclosing portion located some dis-
tance outward beyond the outermost pipes,
whereby there are formed substantially con-
tinuous lateral outlets at the margins of the
sides of the casing, said outlets being located
outward beyondthe outermost pipes, substan-
tially as described.

3. In an apparatus of the character de-
sceribed, the combination, with a rotary fan-
wheel, of a plurality of pipes arranged in
close proximity to the periphery of the fan-
wheel and practically surrounding and sub-
stantially concentric therewith, and a casing

53
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surrounding and inclosing the fan-wheel and -

pipes, said casing having central lateral air-
inlets extending radially a distance beyond
the outermost pipes to form an annular air-
space lying radially outward beyond said
pipes and provided with annular air-outlets
at the margins of its sides beyond said pipes,
substantially as described. |
WILLIAM E. ALLINGTON.
Witnesses: |
FREDERICK C. GOODWIN,
IRVINE MILLER. =
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