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To all whom it maly Concer:

Be it known that I, Wrrrianm E. ALLIvG-
TON, & citizen of the United btates, residing
at Saginaw, in the county of Saginaw and
State of Michigan, have invented ecertain
new and useful Improvements in Dust-Col-
lecting Systems, of which the following 1s a
specification. o

My invention relates to improvements in
material-conveying pneumstic systems, and

has for its primary object to provide & sys-

tem wherein air and matericl are conveved
through curved paths with high economy or
a minimum expenditure ol energy. "

provision, in association with a "an and
straight piping, of piping curves, beiuls, or

ductive of minimum loss of energy 1n chang-
ing the direction of flow of the air and mate-

) L]

In the drawings, wherein I have iltustrated
an embodiment of my invention, Irigure 1 1s
a plan view of & part of a material-conveying
system. Fig. 2 is a section in plane of the
curve of an elbow forming a part of szid
system. Fig: 3 is an end view of said elbow,
and Figs. 4 end 5 are transverse sections
through the elbow on lines 4 4 and 5 & of
Fig. 2.

Throughout the drawing like numerais of
reference refer always to lilke parts.

10 indicates an alr and materiai propelling
fan with the eye whereof is connected & main
suction-pipe 11 at every point throughout its
length of a diameter properly preportioned
as to the combined arcas of the pipe and
branches therebeyond, said main suction-

i
£

pipe having in combination therewith branch

pipes 12, which lead to different areas of air
and material supply. | o

13 indicates an air-delivery pipe leading
from the mouth of the fan, for example, to a
dust-collector. (Not shown.)

In any one of the pipes of tue system
wherever change of direction 1s necessary 1
provide an elbow of special constriction, as
generally indicated at 14. In general each
such special elbow or bend provides heyond
the terminal radil of the bend inlet and out-
let extremities which aline with and are of
ares equal to the straight pipes to be jomed

*

and intermediate the terminal radii of the

55

curve an area in excess of the inlet and outlet
areas of the elbow. Turther, such elbow 1s
preferably formed to present m section 2

£

To this end my system contemplates the
in g 2.

comprising end members
ranged to aline with: the straight piping to be
connected and at its extremity reund

continuous eurve withoui sharp angles, prei-
erably in ovate shape, having ils major axis
tronsversely disposed relative to the plane of

the elbow.

1n practice I prefer to construct the elbow
of several picces, usually five in number,
i5 15, each ar-

i sec-
tion, each sald section being bent or swaged

to oval form between its extremity and its

junciure with the intermediste pipe-seciions

16 16, and said intermediate sections being

elbows of configuration and proposiica pro- | points and are arranged to overiap in such

direction that the air in transit therethrough
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arranged in overlanping relation to present
in the soeregate a curve, as best illustrated
The curve-sections 16 are prefer-
ably secured together by riveting at suitable

4

meets with no obstruction st the transverse
joints, the circumferentisl joints of each
curve-section being preferably arranged at a
point which leaves ciear and unbroken the
exterior sweep of the curve.

© While for the handling of material 1 deem

the oval configuration of the curve dascribed:

to be advantageous, it will be apparent that
some of the advantegesincident to my mven-
tion will be nreserved should the sections of
the curve be made round in cross-section.

I have found that the loss of power and
energy due to deflecting material and air
through an eibow in a material-handling
nnetmatic system is greatly requced or, cou-
versely, that the efficiency of the system is
greatly increased by the use of elbows of the

i

f

oot

r

ocharacter and construction described.

1t is well known that an increase in theareg
of a pipe beiween its ends produces & reduc-
tion of the velocity of the air in fiow through
the enlarged section helow the velocity in
the section of standard ares. Thus in the
elbows of enlarged area the velocity of the
air is decreased, its momentum lessened, and
inevitably the energy required to change the
direction of flow of the alr is diminished. 1
find in practice thet I cen make a ninety
(60°) degree bend without appreciable loss,
wheresag in effeeting o like turn of the air
the old uniform area elbows g loss of ten per,
cont. (1092.) of the energy results, and I also

find that, contrary to the old practice, 1 can

- —— -

use a short radius elbow, as shown, without
detriment.  Furthermore, it will be observed
that by using an elbow of ovate section with
its major axis transverse to the plane of the

Go

70

2a

85

GO

85

IQC

105

I10



30 ent of the United States, is—

curve I provide at the outside of the curve a | bend, gaid elbow or bend being in transverse 35
transverse  surface of imcreased width or | cross-seetion, curved throughout, and of area
longer redius which effords room for the | greater then the sectional area of the straight
materis] in passage to mass in & thinner | ssctions wherewith 1t communicates, the di-
g layer und-r the influence of the centrifugal | mension of such section .on an axis in the .-
action attendani upon rounding the curve. | glem@ of the bend be'm% not greater than its 4o
For this reason I prefer to employ in ma- lidifngnsion on an axis at right angles o such
terial-handling installations elbows of the' plame. I o o
section illustrated in the drawing, although | 2, In a material and air handling system
to for handling air alone curved sections round | of the character described, the combinafion. - .
in cross-section might be employed. with ‘e fan, of a pipe communicating there- 45"
* For purposes of full disclosure I state that | with, and compuising straight sections, and
I have in practice found that by increasing | an interposed elbow, said elbow being of
the sectional area in the curve twenty-five | transversé sectional area in excess of the area
15 (259, ) per cent. over the ares of the straight | of the straight-sections wherewith it com~
piping 1 am enabled "to produce a large sav- | municates, and of cross-séction ovate in con- 50
ing; but it will be understood that I do not | figuration with its major axis transverse. to
desire to lmit myself to the exact propor- | the plane of the elbow.. ' '

.

tions of the curve enlargements relative to | 3. In a system of the chai'acter- dﬁscﬂ'ﬁgd? .
zo the straight piping area. o - | the combination with & fan, of a pipe Comr |

While [ have herein described in some de- | municating therewith, said pipe eompris- 55
tail 's specific embodiment of my invention, | ing an elbow or bend structure having
which experience has proven advantageous, | straight circular ends, and an intermedinte

it will be understood that changes might be | longitudinal bend of sectional area grester

25 made in the physical structure without de- | than the end areas and of diameter at vight -

7 parture from the spirit and scope of my in- | angles to the plane of the bend greater than 6o

vention. | | . i the diameter of the ends. - e
Having thus described my invention, what |  In testimony whereof I hereunto sef my

T claim, and desire to secure by Letters Pat- | hand in the presence of two witnesses.

1. In a system of the character described, - WILLIAM k. ‘M"LI;NG?FON‘ .
the combination with a fan, of a pipe com-| In presence of— o
municating therewith, said pipe comprising Geo. T. May, Jr.,

straight sections and an interposed elbow or | ~ Mary F. ALiEN.
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