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To all whom it may CONCEFT:
Be 1t known that I, FRANCIS MURP

HY, a

citizen of the United States, residing at Chi- | 1

cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful I'm-
provements in Air-Blast Apparatus, of which
the following 1s a specification.

An object Gf my invention is to utilize the
full force of a blast of air from a rotary fan-
blower as a means for conveying along a tube

- or passage a varlety of light articlesﬂusuch as

IS

20

30

35

10

-as a means for causing the rapid and ef

dust, shavings, cotton, wool, chips, grain, and
the like—without permitting any of the mat-
ters thus conveyed to enter the fan-wheel
chamber and clog up the fan-wheel, and to
ntilize the blast from the rotary fan-blower,
not only as a means for indueing along a sep-
arately-arranged induction passage a eurrent
of air substantially equal in velocity to the
strongest current a rotary fan-blower is capa-
bleof producing, and hence sufficient for draw-
ing into and carrying along the passage vari-
ous light matters{rom aremote point, but also
1clent
discharge of such mattms from the induction-
passage “into and through a discharge-passage
without necessitating the passage of any of
the conducted matters or materials through
the fan-wheel chamber of the blower; also, to
provide certain novel and improved details,
as will hereinatter appeanr.

To the attainment of the for ecromﬂ and other
useful results. my invention conmsts in mat-
ters hereinafter described, and particularly
pointed out in the claims.

TIn the accompanying drawings, Figure 1 is
a side elevation of an appara,tus embodyingthe
principies of my invention, the apparatus in

thisviewbeingshownsetina floorand arranged

for direct upward draft, with a portion of the
lengthof the induction- tube broken away. Fig.
2isa view in elevation, similar to Fig. 1, repre-

senfing, however, the apparatus arraﬂwed for

a horizontal draft. Fig. 318 a central longi-
tudinal section on fweltleal plane through the
induction and discharge tube, which latter is
in the preceding figure connected with the
mouth A’ of the blower by the hollow arm H’
in Fig. 3, said arm being broken away at its

so end that is to connect with the mouth of the

blower. Fig.4isanendelevation of the blower |

| mounted within a frame.

Fig. 5
transverse section of the blower and 1its bear-
ings on a plane indicated by dotted line z z,
Fig. 1. Fig. 6 is an end elevation of the fan-
wheel, with about half of the outer end plate

of the wheel broken away. Fig.7is a sideor_

face view of the fan-wheel, representing so
much of its periphery as Would be visible in
such illastration.

In said drawings, A mdlcates the blower-
casing adapted to provide a chamber wherein
the fan-wheel K is arranged for operation.
Air is admitted to the fan-wheel through one
or both ends of the casing,which, for such pur-
pose, is provided at one or both ends with a

centrally arranged circualar inlet-opening, a

The current or blast created by the rotation of
the fan is discharged from the fan-wheel cham-
ber desirably at the perimeter ot the casing.

To such end the blower-casing is provided at
a point along its perimeter with atubularneck

or mouth, A’, set substantially tangential to

the blower-casing, and united thereto,so as to

-somewhat modify the generally-cylindrie form

of the fan-wheel chamber.by enlarging or ex-
panding such chamber at the point where 16
opens into the passage through its mouth A’

thus providing for a free discharge of airinto

and through such outlet.
H? indicates the discharge pipe or tube,and
J denotes the induction pipe or tube of what

may be termed an ‘‘induction device.”’ This

induction device is connected with the blower,
so that the blast from the latter will enter the

| -discharge-tube in a manner to induce a cur-
rent through the passage of the induction-

tube and effect a continuance of such carrent
onward through the ‘‘discharge-tube’’ or
‘“ discharge-passage,”” as 1t may be indiffer-

ently termed.

In the arrangement herein shownthe indue-
tion tube, Whlbh is somewhat smaller in di-
ameter than the discharge-tabe, opens at its
discharge end into the passage of said dis-
charge-tube H? and is held 1n alignment with
the longitudinal center of the same. Thetube
H? extends to some extent back of the dis-
charge end of the induction-tube, as at H, so
as to provide between the two tubes a con-
centrically-arranged space or passage.

The discharge opening or mouth of the

is a vertical
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65 1nto and-along such passage 8o long agsthe fan

blower is in comimunication with the annular |

passage that i1s formed between the discharge
and induction tubes, (considering hereinafter,
for convenience, the tube H® and its rear ex-
tension, H, as a whole to be the discharge-
tube,) the point of connection between the
blower and such annular passage being back
of the discharge end of the induction-tube.
It is desirable that the blast from the blower
should enter the annular passage between the

discharge and induction tubes as nearly par-

allel with the direction of such passage as cir-

camstances will permit, and to such end the
rear end portion, H, of the discharge-tube is’
connected with the mouth A’ of the blower |
by a short pipe or hollow arm, H', arranged

obliquely to the discharge-tube. The dis-
charge-tube 1s closed around the induction-
tube at a pointback of the connection between
the discharge-tube and the hollow blower-
arm H’', for example, by a flange, K’, herein
formed at the point where the indaction-tube
passes cenfrally through the rear extremity of
the discharge-tube,and,asa convenient means
forsteadying and centering the induction-tube,
it can be fitted for a portion of its length
within a tubular holder, K, which is in turn
connected with the discharge -tube by the
flange K. |

The annular passage between the induction
and discharge tubes is contracted abt or about
the point where the induction-tube discharges
into the discharge-tube; or,conversely,the rear
extension, H, of the discharge tube is inter-
nally expanded back from such point. In this
way the blast from the blower enters an annu-
lar chamber or passage closed at its rear end,
but at 1ts forward end formed with a some-
what contracted annular discharge-orifice at
the point where the induection - tube J dis-
charges into the discharge-tube. The effect of
thus contracting the passage around the in-
duction-tube at a point adjacent to the dis-
charge end of the induction-tube serves to at-
tain greater force in the current entering the
main discharge portion H’ of the discharge-
tube, and at the same time an annular passage
or chamber of ample capacity for receiving air
from the blower is provided. |

As a result of the foregoing arrangement
the blast from the rotary blower enters the
discharge-passage at a point where the dis-
charge end of an induction-tube opens into the
latter. During the operation of the fan-blower
the blast therefrom will, upon entering the
discharge-passage at the point where the in-
duction and discharge passages merge or open
into one another, drive the air forward from
the discharge end of the induection-passage of
tube J and overcome all atmospheric press-
ure at the discharging end of the discharge-
passage through the discharge-tube, whereby
atmospheric pressure at the inlet or receiving
end of the induction-passage will foree the air

continues i operation. Light matters within

387,177

the vicinity of the receiving end of tube J
will hence be drawn into such tube, and by
the induced current therein be carried along
until discharged into the discharge-tube, and
from thence carried onward by the blast to the
ultimate point of discharge, as indicated by
the several arrows in Fig. 8. The velocity of
the current thus induced through the indue-
tion-tube will be substantially equal to the
strongest current the blower can produce; and

-hence all desired matters can be efficiently

carried from the receiving end of the induc-
tion-passage to the discharging end of the dis-
charge-passage without entering the blower.

In Figs. 1 and 2 the inlet end of the induc-
tion-tube J 18 made trumpet-shaped or bell-
mouthed to facilitate both the entrance of air
and such mattersasareto beconveyedthrough
the tube. |

The blower can be set so as to place the pas-
sage through the induction and discharge
tubes at any desired angle-—as, for example,
sach passage can be arranged vertically, as in
Fig. 1, or horizontally, as in Fig. 2. When
the apparatusisarranged to place such passage
horizontally and the blower is set in the foor-
ing of a building, the induction and discharge
tubes can be steadied and supported by hang-

ers or hoops 4, as in Fig. 2, thus relieving the

neck A’ of the blower from undue strain.

In Fig.”1 the blower is shown supported
similar to the blower in Fig. 2, the induction
device being, however, held in a vertical po-
sition and arranged to pass up through the
floor.

It will be obvious that any comparatively
light matter entering the induction-tube will
be carried to the point of discharge without
entering the blower and hence without coming
in contact with the fan.

It 1s also evident that the operation of this
apparatus will serve to constantly change the
alr in such space as may sarround the inlet
end of the induction-tube J, and hence that
the apparatus can be used successfully for the
ventilation of mines, sewers, ships’ holds, and
the like; also, that since the tube J provides
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a draft-flue such flue can be employed as the

flue leading from a stove or furnace, so as to

increase the draft of a chimney.

With regard to my invention thus far de-
seribed, I do not limit myself to any particu-
lar construction of fan-blower, since I may, in

connection with the induction and discharge

tubes or passages, such as set forth, employ
any construction of rotary fan-blower adapted
for creating a suitable blast. Certain features,

however, herein involved in the construction

of the blower and in the manner of mounting
the same constitute matters of improvement,
and while applicable to fan-blowers for other
purposes are also highly efficient and service-
able in the present connection.

The fan-casing A is herein capable of rotary
adjustment about the axis of the rotary fan-

wheel, whereby the casing can be adjusted so:
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as to direct the blaSt therefrom either up or ] the part of the fan-wheel and to guard against

down or from any point about the plane of its
rotation, in which way the direction of the cur-
rent can be changed without shifting the sup-
porting media of the apparatus.

The fan-wheel casing is also eapable of ro-
tary adjustment about and independently of
the axle of the fan-wheel and is provided with
hollow journals, while the fan-wheel has its
axle extended through the hollow journals of
the fan-wheel casing, the journals of the fan-
wheel casing being supported upon bearings
independently of the separately-mounted fan-
wheel axle. -

The hollow journals B bf the fan-wheel cas-

ing are supported in -suitable bearings, C,

whereby the fan-wheel casing, or ‘‘blower cas-
ing,”” as it may be indifferently termed, can be
turned freely about the axle of the fan-wheel,
which will in nowise be affected by any rotary
adjustment on the part of the fan-wheel cas-
ing. The rotary shaft or axle G, upon which
the fan-wheel is secured, extends through the
hollow journals of the fan-wheel casing with-
out contact with such journals, and is sup-
ported beyond such journals in its own bear-
ings G'. In this way the rotary adjustable
fan-wheel casing is supported in bearings in-
dependent of the fan- wheel, which has the
supports for its axle separate from the sup-
ports for the journals of the casing. The fan-
wheel casing is therefore capable of rotary
adjustment about the axis of the fan-wheel in-
dependently of such axle, with the fan-wheel
casing and the fan-wheel axle separately jour-
naled. With such 'arrangement there is no
frictional contact between the fan-wheel axle
and the journals of the fan-wheel casing, and

the latter is relieved from all strain incident

to belting the fan-whee] axle. -
Both the fan-whee] and its inclosing-casing
can be ultimately supported from a support

~ common to both—such, for example, as a Hoor
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‘equalizing the strain.

frame or the like—Dbut each may have upon
such common feundation separate supporting
media. Hence while the journals of the cas-
ing can beset 1n comparatively light bearings,
sach as the brackets herein shown, the axle
of the fan-wheel can be journaled in bearings
suitable for resisting lateral pull of the belt-
ing; and, furthermore, it can be mounted in
bearings, which will avold the necessity for
belting the shaft at both ends as a means for
While, therefore, I
have shown belt-pulleys G* one at each of the

fan-wheel shaft or axle, it is understood that |

but one pulley can be advantageously em-
ployed; also, that good results, but to a modi-
fied exteut, can be attained by supporting the
casing and fan-wheel shaft independently of
each other at one end only.

It will be observed that the foregoing ar-
rangement serves to insure the steady and

easy ruanning of the fan-wheel under all cir-|
cumstances. - .
To provide for greater freedom of action on

|

i

. riphery.

binding or cramping in case the supports or
foundations for the supports should sag to any
extent at either end of the apparatus, the fan-
wheel axle is journaled in rocking bearings G,
which are provided with rounded enlarge-
ments between their ends, substantially as in
Fig. 5, and arranged with their rounded or

partly-spherical enlarged portions seated in

correspondingly - shaped stationary seats or
bearings C/, sustained in Fig. 5, for example,
on supports or beams D. Asa result of such
arrangement, a simple form of bearing can be
provided by casting each bracket C integral
with the next adjacent bearing ¢, although of
course such bearings can be made separate
where found more convenient and supported
in any suitable way. - - |
The fan-wheel comprises three disks ar-
ranged in parallel planes and all set at right
angles to the axis about which the wheel re-
volves., The two end or outer disks, E?, are
each provided with a eentral opening, which
sald openings correspond and register with the
openings « in the fan-wheel casing, whereby
air 1s freely admitted to the fan.
The end disks, E?, of the fan-wheel are con-
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nected with its middle disk, K, by the vanes

F. Mach vane is provided with a flange, f,
along each of its two longitudinal edges, one
of said flanges of each vane being secured to
one of the end disks, F’, with the remaining

| lange of each riveted to the middle disk, E'.

The middle disk, F, is clamped between the
larger ends of two hollow conical plates or
huab-sections, ¢, which at their outer smaller
ends are rigidly secured upon the fan-wheel
shaft or axle in any suitable way, Fig. b rep-

resenting each hollow conical plate ¢ having
| @ central collar which is fitted upon the shaft

of the fan-wheel.
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" Bach vane is of uniform width from its in-

ner to 1ts outer end, and is equal in width to
the space between the middle disk and the end
disk between which the vane issecured. The
vanes are all curved longitudinally, substan-

110

tially as in Letters Patent No. 176,756, granted

to me May, 1876—that is to say, each vane is
curved and set so that it shall lie tangential or
substantially tangential to the periphery of
the wheel and to the circamference of the cir-
cular inlet-opening in that one of the disks E?
to which the vane is secured, thereby provid-
ing an outline which involves the least friction
of and resistance to the air. - The vanes are
also desirably arranged about the axis of the
wheel at equal distances apart. These vanes
vary 1n length, some extending inwardly to
the central openings in the disks, while oth-
ers terminate short of such central openings.
All of the vanes, however, have their outer
ends arranged to terminate at a common pe-
The distinguishing feature involved
in the arrangement of these vanes consists in

. subdividing each of the two sets of vanes into

sets of vanes whereof the vanes of each sub-
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set are successively and regularly shortened | with a peripheral bulge or enlargement lat-

in length with the longest vane placed first or |

ahead relatively to the direction of rotation of
the wheel. This will be understood by refer-
ence to Ifig. 7, which indicates the flanges of
the vanes secured to the middle disk, it being
observed that where the outer or end disk isnot
broken away insuch figurethe flanges are indi-
cated by dotted lines. Insaid figure the direc-
tion of rotation of the wheel is indicated by
the arrow. The dotted line 1 denotes the po-
sition of a vane extending from the opening in
the outer disk to the periphery of the wheel.

- This vane may be said to be ahead of the vanes

L5

20

25

20

35

40

45

50

35

denoted by the numerals 2 34, and so on. The

~ vane 2 1n this figure will be Seen to terminate

short of the central opening in the end disk,
E? but to be somewhat longer than the next
Vane 3, which is still shorter and which
has its inner end more remote from such cen-
tral opening. 'This successive reduction in
the length of the vanes continues up to vane 6,
which 18 the shortest of this sub-set,after which
the next sub-seb involves, first, along vane, 12,
extending from the periphery of the wheel to
the eentral opening of the disk; then a vane,
2%, terminating a little short of such opening;
next a still shorter vane, 32, terminating still
farther from the central opening, and so on up
to the shortest vane, 6%, of this sub-set.

The foregoing variation in length and ar-
rangement of vanes atifords a free space for air
in the wheel and avoids undue compression
and friction. During the rctation of the wheel
there is a tendency to create a partial vacuum
or attenuation of theair back of its vanes; and,
by arranging the vanes as hereinbefore set
forth, free space for the entrance of air to re-

lieve such condition is attained in the most ef-

fective way.

Preferably, the vanes of one set—that is to
say,the vanes at one side of the middle disk—
alternate in point of position with the vanes of
the other set, whereby further effective results
are attained.

In order to provide a blower with a noise-
lessly-operating fan-wheel 1t i8 necessary that
there should be considerable freespace within
the casing on each side of the tops of the vanes.
This 1n some 1nstances has been attained by
narrowing the vanes toward their tips, which
arramement has resulted not only in an un-
desirable degree of compression of air within
the fan-wheel, and consequent friction and
loss of power, but also in giving the currents
of air a tendency to take an indirect course
through the fan, so as to compel them in pass-
ing through the wheel to encounter unneces-

‘sary friction by passing through passages, the

cross-area of which in place of gradually ex-
panding will- have a gradual contraction
throunghout the length of passage.

In order to avoid noise during the opera-
tion of the fan-wheel and at the same time to
provide not only a most efficient construction
of fan-wheel, 1 construct the fan-wheel casing

No. 237,401.

erally in both directions from a plane taken
cenfrally through the fan-wheel at right an-
gles to the axis of the latter, as shown in Fig.
5. From its enlarged or widened peripheral
portion both ends of the casing gradually con-
verge toward the center of the wheel, so as to
approach sufficiently close to the central open-
ings of the end disks of the wheel. This ar-
rangement bringsthe edgesof thecircular open-
ings in the c¢asing in register with and in close
proximity to the edges of the circular open-
ings in the end disks of the fan-wheel, but
from such points causes the end walls of the
casing todiverge outwardly from thefan-wheel,
such divergence continuing to the periphery
of the casing. No modification of the fan-
wheel 18 therefore necessary, and hence while
each blade or vane of the fan-wheel is of equal
width from end to end the dish shape of the
ends of the casing affords air-spaces opposite
both ends of the wheel without setting the
edges of the circular opening or openings in
the casing at an undesirable distance away
from the opening or openings in the fan-wheel.

As a means for accurately centering the cas-

ing relatively to the axis of the fan-wheel,
each end of the casing Is turned, so as to pro-
vide it with an annular shoulder, ¢/, concen-
tric with its circular opening a at such end.

The journals B of the casing are provided
with radial arms &', which are gaged in length,
so that when the casing is in place their tips
shall bear against the annular shoulders «’ of
the casing, to which latter said arms are then
secured by bolts, rivets, or other suitable fast-
ening devices. -

Claims relating to the manner of mounting
the tan-wheel casing independently of the cas-
ing, as hereinbefore set forth, have been trans-
ferred from this application to my application
Claims relating to the construe-
tion of the fan-wheel, the construction of the
casing, and certain minor details hereinbefore
set forth have been transferred from this ap-
plication to my application No. 83,592, while
the claims in the present application are con-
fined to the air-blast apparatus involving a
rotary blower combined with an induction de-
vice.

What 1 claim as my invention is—

1. Anailr-blastapparatusforconveyinglight
materials by the force of the blast, consisting of
the induaction-tnbe J and discharge-tube HZ,
which together provide a passage adapted for
thedirectand freeconveyance of materials,such
as set forth, and a rotary fan-blower connected
with the passage of the discharge-tube by an
alr - blast passage having an annular outlet
around the end of the induction-tube which
opeuns into the discharge-tube, substantially as

. deseribed.

2. In an air blast apparatus for conveying
light materials, such as set forth, the combi-
nation of the discharge-tube H Hﬂ, closed ab
one end, the induction-tube J, entering the
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closed end of the discharge-tube, and the ro- | from the fan-wheel casing by a hollow arm,

tary fan-blower having a hollow arm, H’, ex-
tended from its casing and connected with the
rear portion, H, of the discharge-tube, sub-
stantially as described. | |

o. The combination, substantially as herein
described, of a rotary fan-wheel blower hav-
Ing its casing capable of rotary adjustment
abouttheaxisofthe fan-wheel, and adischarge-

tnbe containing in a portion of its length an :
induction - tube, said tubes being supported

through which a blast from the blower is util-

ized as a means for forcing a current through
the discharge-tube and inducing a current 13
through the induction-tube, for the purpose
set forth.

FRANCIS MURPHY.

Witnesses: _
JNO. C. MACGREGOR,
ALICE HOLLISTER.
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