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Special Steel-Plate Steam Fan, Double Enclosed Engine, Cylinders beneath
the Shaft.— Insufiicient height above the centre of the fan shaft frequently
compels the substitution of an engine with eylinders beneath the shaft for one
having its cylinders above the shaft,
The same general type of engine is

employed, however, the enclosed
B feature being retained, and the
A working parts, which are the

A same as those in the other type,
4 being made readily accessible.
A This form of construction is
clearly shown in Fig,
33. A single
oil tank sup-
plies all bear-
ings through
B connecting
/) tubes or wip-
{ ers. The en-
tire top, including the
door and oil tank, may
be easily removed if
necessary.  The auto-
matic cylinder relief
valves, which are
plainly shown
in the cut,
form an
=% impor-
I tant fea-

" tureof this

engine.

" The fan,
which, like
those previously described, is of steel plate, is designed to discharge divectly

Fia. 33. SPECIAL STEEL-PLATE STEAM FAN Wit Dounts INCLOSED EXciNg
CYLINDERS BEENEATH TIE SHAFT,

downward through an outlet in the base at the end nearest the observer.  Such
an arrangement is particularly convenient for application under many of the
conditions which exists in mechanical draft plants, where the air is to be forced
into the ashpits,
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Fia. 34.
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Srecial DUpLEX STEEL-PLATE STEAM FAN APLIED FOR INDUCED DRAFI.
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Special Duplex Steel-Plate Steam Fan.— Two fans provided with e¢ngines of
the type just described and set up in proper manner to form a duplex fan are
shown in Fig, 34, which represents the arrangement designed for and installed
at the Holyoke Street Railway Co.’s power house at Holyoke, Mass,, for the pro-
duction of draft by the induced system. T'he flue gases enter the brick chamber

beneath the fans and thence pass

to the sheet-iron connection
between them. Here is
located, as shown, a
swinging damper, by

i ), means of which the
gases may be made
—_—— i. to enter either fan.

-

> Another damper,
= NN Ee ! j in the connection

above the fans,
- likewise operates
l so that when one
fan is in use the
other is entirely
shut off and is ac-
s 5’ cessible for cleaning
or other purposes.
Either fan is
capable of pro-

ducing the max-
imum draft that

is required by
the entire plant.
Fic. 35 SPEcian STEEL-PLaTe Strav Fax wirn UG One: fan may
COMPOUXD ENGINE. thus serve as a

relay.

Special Steel-Plate Steam Fan with Upright Compound Engine. — The fan
illustrated in Fig. 35 differs from those previously shown, in that it is provided
with a special type of compound engine. This engine, because of its simplicity
and economical performance, is of value where the exhaust steam cannot be
utilized and high efficiency is important. A single oscillating valve performs the
functions of the two valves necessary in the ordinary types, and with half the
complication of moving parts.
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Special Steel-Plate Steam Fan with Double Open-Type Engine.— Another
type of double upright engine, not enclosed, and therefore suitable only for
cleanly locations, is illustrated in Fig. 36. The relative size of this steam fan
can be judged by the fact that the engine cyl-

inders are ¢ inches in di-
(im. ameter by 5% inches

\r‘ stroke. For ab-

solute rigidity,

the engine was,
in the plant
from which
this illustra-
tion was
taken, set
upon a spe-
cial brick
foundation.

———

——

This ren-
ders its sup-
port entirely
independent
of the fan and
removes all

strain
there-
from.
The

wheel,

as in pre-
=2 T e vious fans
described, is over-
hung upon the
end of the engine
shaft, which is of large diameter and supported in three bearings within the
base of the engine. The greatest care has been given to the continuous and
elfectual oiling of this engine, with the result that in numerous installations on
transatlantic steamers it makes the passage without a stop, It is extremely
compact, requiring the minimum of floor space for a given output, and is, there-
fore, especially valuable for use where but little space is available.

F1G. 36, Seectar STEEL-PLATE SteaM FAN wrrin Dounte
OrEN-TYiE ENGINE,
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Special Cast-Iron Steam Fan with Double Horizontal Engine.— A somewhat
unique form is presented in Fig. 37, which is from a photograph of one of the
fans furnished for the U, S. S, Puritan, ‘T'he side pieces of the shell are of
cast iron, the rim being of heavy steel plate and the entire bottom of the casing
livery of the air directly
i ” ported upon projecting
on to one side of

being open for the de-
D

downward. Sup-
brackets cast
the shell is _
zontalen-

a double hori-
gine with its
set opposite
so that the
Tecipro-
cating

cranks

parts

Fre. 37, Srecial Cast-IeoX SteEaM Fax witha Dovere HorizoNTAL ENGINE

are balanced.  High rotative speed is thus made possible without objectionable
vibration of the engine. The engine, in fact, consists of two engines, so con-
structed that either may be removed without disturbing the other.  The valves,
which are of the piston type, are actuated by eccentrics, transmitting the mation
by means of rockers, A thorough system of sight-feed oilers, wipers and catch

cups is provided, as is clearly shown.
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STEEL-PLATE STEAM Fax witht THREK-QUARTER HOUSING AND HOKIZONTAL ENGINE

38,
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Steel-Plate Steam Fan with Three-Quarter Housing. — All the fans previously
described have been of the full-housing type.  Under certain conditions, such as
a lack of available height or the desire to discharge into an underground duct,
a fan having a portion of its scroll constructed in the brick foundation is both
economical and convenient.  ‘T'he standard type of lhrcc-

qu'u’te,] -housing fan, as this form is called,

u_,a presented in Fig. 38, where it is >hm\ n
M. as driven by a direct-connected
W, horizontal engine, and arranged
to deliver the air into an un-
derground duct. Such

arrangement is of especial

".’ convenience for a large

\ forced-draft plant, where

] the air is forced into the
If ashpits from a duct
i beneath or in front of
them. For an induced-
draft plant the

arrangement

Wy . o
shown in Fig, 39

-

is well adapted.
.- The curve of
= the fan scroll is
continued with-
in the brick
- foundation and
the air or gas
is discharged
horizontally at
Fie. 30, StEre-Prarve SteaM Fay witH THrREE-QUuARTER HOUSING the top, whence
AND SiINGLeE Upkiciy ENGINE, it may be read-
ily conducted
to a chimney. ‘I'he engine is of the single upright variety already illustrated in
conmection with the full-housing fans. It carries the fan wheel upon its ex-
tended shaft, and is rigidly supported on a substantial brick foundation bonded
into the fan foundation. The absence of a bearing in the inlet leaves it entirely
unobstructed for the passage of air or gases, the condition desirable for induced
draft adoption.
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Steel-Plate Steam Fan with Three-Quarter Housing and Double Upright En-
gine.— One of the most important features desirable in a steam fan applied for
induced draft is an engine capable of sustained operation at high speed.  The
high speed is necessary because of the greater tip velocity which a [an must
have in order to produce a given pressure or vacnum when it handles hot gases,
continuous operation is evident
_entire establishment may be de-
power upon the draft thus
proeduced. Both Il of these features are pro-
vided in the ' type of fan illustrated in
Fig. yo. The £ | . ' s {, engine is of the double
variety, which F====1 || | i ‘ has been already illus-
trated in Fig, l 32, and there fully de-
scribed. The | large diameter of ils
C)lmdcrs their short
stroke and

while the necessity of
[rom the fact that an

pendent for its

the ¢ranks
pe. Set at 1507
are all con-

ducive to
the devel-
opment

of the

maxumnum
power for
,,,,, a given
space, and

- ; g d 1 the main-
FiG. 40, STEEL-PLATE STEAM FAN witH THREFE-QUARTER loUusiNG aND

Dovrnee Urricirr LKNGINE. tenance

of a high
relative speed. The wide spacing of the journals on the engine insures the
stable overhanging of the wheel, even if of considerable width, Although here
shown discharging into an underground duct, a fan of this type can evidently be
as readily arranged to discharge in any given direction. When arranged to dis-
charge the air or gas directly upward, it becomes, with its unobstructed inlet,
especially adapted for induced draft; for the outlet may be prolonged into a
short stack which will be supported by the fan.  Any of these fans can be fitted
with pulleys instead of engines, and arranged to be driven by belt from any de-
sirable source of power.
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Steel-Plate Steam Fan, Three-Quarter-Housing Type, with Steel-Plate Bottom.
['he condition frequently presents itsell in induced draflt practice where the
fan is to be set above the ground floor, and yet it is desired that it be of the
three-quarter-housing type. It then becomes necessary to construct the bottom
of steel plate in place of masonry,  Such an arrangement is shown in Fig. 41.

As shown, the I beams of the regular floor con-

struction are so disposed as to furnish

the proper support for the fan and
its engine, while permitting of the
i downward projection of the lower
I part of the housing. By a variety
in the heights of the beds for dif-
ferent-sized engines it is possible
. to locate the centre of such
M 2 fan at almost any desired

P
I distance above the floor. A

v Y ¥ ¥ §F FC ¥

complete duplex induced

- draft plant, with fans of

L Ve

this general type, is
~ presented in Mg, g2.
Here the engines are
horizontal and the
shafts extend through
the fan wheels to a
central chamber which
is kept open to the at-
mosphere and where
they are supported in
water-cooled boxes.

G, 1. STERL-PLATE STEAM FaN, THREs-QUARTER-HOUSING
Tyre, Wit STEEL-PrLATE Borros.

The fan outlets are an-
gular so as to permit of more ready connection to the stack above.  The space
between the fans and towards the observer forms a chamber to which the gases
are conducted from the boiler. Here the adjustable damper serves to admit
them to either fan at will, while the dampers in the connections above operate
to open or close the corresponding outlets.  As each fan is capable of producing
all the draft required for the entire plant, either may be stopped when desired,
the dampers so adjusted that no gases will pass through, and the interior thus
rendered accessible, The stack is supported on the special steel-beam con-
struction which is practically independent of the fans.
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SPECIAL DUPLEX STEFL-PLATE S1eavm Fax, Trner-Quanrer-1orsiNe

WITH STEEL-TLATE Borrom axn HortzoNTAL ENGINKS.
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Electric Fan, * Monogram ' Pattern. — Conditions may arise in boiler practice
in which an electric fan will prove of especial value for draft production.  Such
a condition frequently exists where the boilers are devoted solely to producing
steam of low pressure for heating purposes, but where the draft is insufficient.
Manifestly the low pressure makes it practically impossible to introduce a steam
fan to assist in the draft production, unless the engine have a cylinder of extraor
dinary size.  An clectric fan, however, if installed where a power circuit is

constantly available, becomes prac- tically independentof the

hoiler itself and may be as read- ily operated when
starting the fires as when steam is up. In
small plants, with possibly 2 only a single

hoiler, the purchase of a steam fan,
even if the steam pres- sure 1§
sufficient, is almost out of the ques
tion; for if made small enouch to
do only the work  re- quired of i1,

practicable

it becomes almost im-

ut an elee tric fan may
be furnished al a reason
able cost and of ac
ceptable ef- ficiency, in
compara tively small
size, Such afan is that
in Ilig. 43

of cast iron,

illustrated

I'he shell is

and of the Monogram

type already g e illustrated
in Fig. 16. Fro. 43 ELeereie Fan, “Monocram™ PATTERN, It furnishes
a very rigid structure, to

which the motor is attached. This is of the bi-polar type, substantially contained
within the heavy wrought-iron circular fieldpicce.  The shaft runs in two ring-
oiler bearings, and throughout the machine is the product of the most careiu
design and construction,  Tts form permits of the fan being placed in any posi
tion desired. with the feet uppermost, for instance, or attached to a vertical wall,
so that the air may be discharged directly upward or downward, according as
the fan may be set. ‘The application of such a fan may save almost the entire
cost of an additional boiler when a sufficiently high rate of combustion to
accomplish the desired results in the generation of steam is impossible under

existing conditions.




