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| PNEUMATIC CONVEYER '_ o
Frederlok P. Blngmon Blrmmghm:n Maoh., as- LT

ot

~signor_to-The R..C. Mahon Compa,ny, Detrolt

Mloh., a oorpora,tlon of Mrohlgan
Apphoa,tion February 26 1932 Serml No. 595 32?

. 6 Clalms

| ;-_for the conveying of waste me,temel from various
. -'“-j'.types of machines as, for 1nstance ‘wood Worlnng

. m'-l:" :

| meohmes a,nd dlscha,rgmg the same- at some de-u
© sired point of acoumuletlon nsua,lly to wha,t 1s

termed & “dust collector” |
It is heretofore oommon in the e,rt to plromde

_-  '| a conveyer duct or main conduit to which branch. .
- pipes leading from the machines productlve of

the. weste material dlscha,rge an exhaust fa,n be- -

- ing prowded a,t one end  of the conveyer - fOor

. the machine through theé branch pipe and thence
‘through the main- oondmt e,nd exhe,ust fan to
'-'ivplebe of- depoSItlon o _
- “Some. undesirable Iee,tures ex1st in such puor
| known structures in ‘that the materml dlsoharg-- :

20

causing-the Waste me,terle,l and air. to flow from

ing through the- branch pipes 1nto the. oonveyer

o Or main oondult is’ dlsohorged usua,lly trans—
Versely of the mmn oond_mt and, while the wa,ste
- material and air d1echarg1ng through the branch

I conduit’ may flow ‘at conmderable speed ‘the ve-

~locity of movement is practically destroyed dus
- to the materlal strlkmg the- opposite wall o1 side”

of the main condult from that - through whloh
the- discharge pipe opens: and to the’ ohenge in:
direction of movement of the air stream upon
entenng the main conduit,

the ‘conduit.

Th.lS mventlon seeks to prowde a, constructlon

* and arrangement of parts in-which the material
- ladenair is not changed in its general direction
. -of. travel upon entering the ‘main conduit and .

a5

'the material is “hopped” elong the" bottom of
_' -se1d oondult by successwe propelhng nnpulses of

- air-or ‘material laden air entering: the successive
~ openings provided in the bottom of the conduit.

~~_ portion ooeupylng praotlcelly a horlzonta,l plene

~It-is further an obJect and feature of this in-
vention to pI'OVlde a main condmt havmg a be..se

_'-'_'a,nd the. IJI'OVISIOII in the said base of a serles of
~openings spaced Iongltudmally thereof to ‘&t |

-~ least some of which the discharge pipes from
45
© - the 'main conduit by influence of an exhe,ust
fan-having an intake at one end thereof.

the maohmes are oonnected and. discharge mto

‘Due to the fact that a number of the branoh

o 'r_.'plpes dlsohe,rgmg to a main conduit of this ohar-

50
by reason -of the addition of a number of ma=~

acter in a plant is varied from time to time e1ther

chines to be connected Wlth the main condmt

- by-a branch p1pe or- that oftentlmes only a part

'1. . 55

of the machines are- in opera,tlon it is'not neces- -
e;nd 3. bae condmt ' ‘has &ppr0X1mate1Y the same’

ary that all of- the opemngs in the: base hewe a.

| The material there---
,ﬁfore tends to fall and p1Ie upl 1n the b(}ttom Of

30

(Cl 302—27)

ThlS mventlon rela,tes to pneuma,tlo conveyers - bre,noh plpe conneoted to eaoh opemng along the -
~ base.: In such case, movement of the material

-along the hase. between branoh plpes that are

speced a conhsiderable distance. apa,rt is ‘caused

by air alone entering the openings in the base
 betweéen the pomus of entrance of material laden
- air thereinto to maintain movement of the ma-

- terial along the base: from ‘point to point. until o
the material comes. to within the mﬂuenoe of the =

mateuel Ieden a,lr ﬂomng through the next.
brenoh Dbipe - ‘of . the _series.

Prowsmn IS

0
e,leo S

‘made for closing any of the openings in the base
of the CO“ldUlt and it is a fee.ture and obJeot of

_this invéntion to’ provide -a conduit ‘of substan-
- tially uniform cross sectional area from end to
" end ‘Having . a series of . ‘openings in . ‘the- bese_-'_._
“spaced longitudinally thereof thru Whlch air - -

may flow and to some of which opénings branch

neoted to dleohe,rge into the main oondmt

__conduits “carrying ‘material laden “air are oon-
0 -
It is also a featiure of the 1nvent10n to. prowde_.
-':-_-a, means for closmg any of the branch condmte;-_._-- o

lea,dmg from the machines. from which it is de-—’_

-sired to remove waste material produced by op- i

mosphere whereby in the event of cessation: of .

opera,tron of the. maehme aseoolated with' suoh_; S
condtit the contmulty of flow of ma,teue,l along

- eration thereof. a.nd to open an aperture to at-

the bottom or base of the oondmt is not e,ffeoted .

Another obJect of the 1nventlon 1*e51des in the

.....

.DI'OVISIOII of a conveyer of th.IS oharecter in Whioh_'_ .

| ithereln Wlthout detre,otmg from the e_rolenoy m._.- o
_operatlon thereof. - o
These objects” e,nd the severa,l novel features-
‘of the invention" are hereinafter more fully de~ .
- scribed and claimed and the preferred form of
constructlon by which these obJeots are attained
Cis shown m the aeoompa,nymg
'Wthh-—-

- 351

dremngs 111 Lo

Flg 1 13 a, 51de elevatlonel mew of one form of i'..'_j .

conveyer

- Pigs2isa seotlon taken on hne 2—--2 of Flg 1 o ) '

- Fig. 3isa sectlon taken on line 3—3 of Fig. 2.
“Pig.4is a-view'similar to Flg 2 showmg a modm“f

1ﬁed form: of COIlSoI‘llCthIl

“PFig.’5 is a view snnﬂa,r to F1g 1 showmg a,.,',"
modlﬁed form of oonstruotlon - L
©Pig.6'is a similar view showmg e,nother II'lOdl-. A

ﬁed form of oonstruotlon

Fig. T is"an enlarged 1ongitud1ne1 vertlca,l sec-“-_. i
- tional view through the bottom of the conveyerslt

Ishown in Figs. 5 and 6.

Referring to-the drawmge shown in Figs 1, 21_ e
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 and the waste material will thereby be carried -
rap...dly toward the drscharge end of the ccndmt

30
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’ m

same d.lschargrng to a sultable collectcl

Cross secticnal area throughout its length and
the end 2 thereof is closed while the discharge
end 3 opens to the blower or suction fan. 4, the

shown) .

- . The blower 4 may be cperated in any smtable

manner such as by the pulley 9 ccnnected to . the
 drive shaft of the fan 4. The upper part of ‘the
'ccndult | is formed with the cylindrical portion .

6 and the base of the conduit is formed with the
portions 1 each slcplng upwardly toward the dis-
charge end 3 and each terminating in a Vertlcai-;_--
1y extendrng portion 8 apertured at 9 to receive
the branch pipe i0 the same leachng frcrn po:ints'
“adjacent various types of rnachlnes frcm Whlch._-

it is desired to remove the waste materlal to dis-
charge to the conduit.
openings 9 are reclatively small as: ccmpaled to.
the cross sectional area of the ‘conduit 1 so that

when the blower or suction fan 3 is set in mctlcn-
‘the same will pull a part1a1 vacuum on the con-

duit [ and the air movement alcng the bottcm
of the ccndu.lt wilt be ccn51derably accelerated

Referrmg to Flg 4. T have shown a mcdlﬂed

i taper in ‘at thelr Icwer end tcwald the base
{2 as rndlcated at 14, The angie irons 15 are

sultably secured to the 1nner faces cf the 51de.
| Walls i{ and ad;lacent the upper en d thereof and,
the plate {§ is secured to- the herrzcntal pcrtlcn,; '.

- of the angle 1rcns ic by the bclts (T so that the

- 1ng or cleamnﬂ‘ of the 1nterrcr of the conduit.

40 ;
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Referrlng now tc Flgs 5 and '7 the ccndult IB_ :

openlng IQ 1n the base therecf has a Valve 20
The Valve 20 is mcuntedﬁ
‘upon the rod21 carrredln the 31de walls of. the con- -
dulc l3 and cne. ‘end of the rcd extends thrcugh]_

5 the side walls a SUfﬁCl&Ilb chstance to have the
'handle 22 ‘suitably secured thereto. to, move. the:
- main portion 230f the valve. 20 to close the branchf' |

p051t10ned thereln

pipe. 24" Ieadrng frcm the rnachmes ccnveymg
waste mater1a1 to the condult {8, The valve 20.

~may ‘be moved to a pcsrtlcn whereby the portion

.25 clcses the portlcn ‘of 'the opening 19 belcw the.
- rcd 2§ and uncovers the end of the branch pipe 24

05

_6(}

to permlt ccrnmnmcatrcn between the pipe and

the ‘conduit 18." It will be ncted by referrlng te

,_ Flg 9, thaf some cf the cpen;t;n S, IS have the

branch p1pes 24 cqnnected theretc and cthers

are snnply cpen tc atmcsphere ‘This ccnstruc— |
| tlcn may ‘occur in. an 1nsta11atrcn Where there .
'a1e ‘not, suﬁcrent machines in the plant to dls--

charge into the openings 19 bt as there is a,

~ limit to the longitudinal. distance . between the

70

 opetiings {9 for normal operation of the conveyer.

~ to keep the waste matenal cbntlnucnslyr moving
'.65 - some cf these Qpenlngs cpen dlrectly -at, atmcs-
"phere -

alcng the base therecf it. is necessary to leave

It will thus be seen, that 1f 1t 1s desrred to close

one of the prpes 24 that the aperture belcatr the

Valve 20 will be 1m1ned1ately cpened allcwmg a,n*

. from atmosphere to pass, ‘through. the opening.
into the conyeyer. (8.to0. keep the materlal con-

t1nucus]y mcvrng alcng the.. bcttcm thereof. It.

- will further be Seen. that if - demreq add_ltmnal

75

pipes 24 may, be connected to the. opemngs Wh_ere-

.. in no plpes are nOW ccnnected

(nct_

- tion of the material.
plate iu may be readrly rerncved tc perrmt palnt-._

2,012,077

The ccnstructmn and arrangement of the valve

-20 shown in Frg 7, may be used in place of the

branch conduits IB of Fig. 1 or other embcdl- |

ments of the invention dlsclosed herein.
Referring to Fig. 6, the ccndmt 30 is srmllar to

the conduit shown in Fig. 5 but in. thls form of

by |

device some of the discharge pipes 24 enter into .

the side of the conduit as well as in the bot-
 tom but the operation of this form of device is
"exactly the same as heretofore described. -

- In any of the constructions described, that is,

.:fwhere only- a part of the cpenlngs in the main
conduit are connected by means of branch pipes
with Waste prcductrve machines or where all of -
the openings are'so connected, waste material is

+ carriéd’into the main conduit. through infiuence
It will be seen:that .the -

of the suction . fan connected therewith and is

laden air ﬂowmg tht cugh 2 branch conduit dis-
charglng waste material .to within the influence
cf the stream c,f materlal Iaden air of the next

; Iclward ccndnrt or to influence of- a stream of

alr entermg the main conduit threugh an open-

10

:_hﬁpped along the base by the stream of mafterial

20

ing therern to atrncsphere By this arrangement

_cf the branch pipes or. branch pipes and open-

| . ings, the material is ccnstantly hopped along the
form -of the ccndult Whl ch comprises the vertr-,'___

cal side Walls 4 tne base !2 havmg the apertures
15 therern the same belng srnnlar tn the aper-
tures 8 as heretcfore described. ~“The side walls

base by. the high speed air stream enterlng the

I_epenmg or drschargmg into. the main conduit
- thr cugh h-e said brancn pipes, and it is desirabie.

to have a con51derable nurnber of prcperly spaced

openings and branch pipes due to. the fact that,
‘while the material laden air stream at. the point
~ of entering the ccndmt has a. ccmparatwely I:ngh'_
_-.velccny, such Velcclty is. shcrtly ‘materially re-

duced to such degree at least as to. permlt dep031-

'|l"

materlal drops tcward the. base. anel cnto another
hrgh velcclty stream entermg the maan condurt

‘‘‘‘‘

.ing prcwded 1n the base o
o Fer the foregoing descrrptlcn 1t becomes evi-
~ dent. hat I have prcvuied a pneumatlc conveyer

construction in which the speed of the, material; 50

15 not gcvel,ned by the Velcc1ty cf air in, the entlre

nnnnn

bottorn cf the qcndlut _ |
| Hawng thus fully. descrlbed my. 1nventlcn 1ts:.-'
.ut111ty and mcde of cperatlon what I clalm and
- desire to. secure by Letters Patent cf the Unrted
'States 1s-—- | - -
1, InI a. pneumatlc ccnveyer,, a ccndult cf sub-

stantlally unlfcrm CTOSS; sectlcnal area . thrcugh—
out. its length the. hase. ‘of. the ccndmt -provided:
- with a plurahty cf lcngltudrnally spaced openlngs,

~ the wall: forming. the: bas_e ‘being.. upwardly. in-.
clined between, each rear and fcrward aperture
of -the.series. at a, shght angle tc the, lcngltudrnal
. axis, of. the ccndmt a plurahty cf pipes. con-.

nected to the Opemngs in. the baseqcf the:conduit;

for, chscharglng materlal 1aden air 1ntc the .Con-

duit,in. a. d1rect10n cntc the respectlve 1nc11nec1
pcrtlcnc c;f. the base a3 fan.: ccnnected to.one- end:
of the ccndmt for dramng the material laden. air:
1ntc anq dlschargmgf the same from the: ccndult

2. In a., pneumatlc conveyer,, a. condult of- sub-

, stant1a11y the same, crcsasectrcnal area, through- .
- out 1ts length the base thereof prowded with- a.

By my. constructlcn and
,arrangement of. the maln ccndult and the series
of brancn pipes and cpemngs thrcugh Whlch the
| _'_Inaterlal laden air. or air alone flows into. the.
- base of tne condmt at 'an angle shghtly upward..
'-tcward the lcngrtud.lnal axis. of the. main conduit,
and as scon as, the Veloclty of the adr stream con-

25
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f.plural.tty of Openmgs the base of the p1pe be-
tween the successive openings bemg inclined to -
the longitudinal axis of the pipe prov1d1ng a saw_'
-tooth form, a plu:rallty of branch pipes, one con-
5 nected to each opening 11'1 the base for: dlscha.rg-— .

- ing material laden  air into the conduit, the
| arra,ngement of the branch pipes and openings in
- the base of the conduit being such that the branch . -~

pipes each d1sch&rge into the condult parallel

with the adjacent inclined. base portion and in -

~ the same direction at a slight angle to the longi-

- tudmal axis of the condmt one end of the con-

“duit closed, means at the opp051te end of the

15

~ conduit for drawing the material and air into and
__dischargmg the same from the condmt ‘the
- branch pipes. prowdmg the sole means for ad—

- mitting "air to the conduit.

2%

" conduit to thereby cause flow of air and ma- -
terlal thmugh the p1pes whereby .a stratum of

~ rapidly moving air is provided at the base of the RS
~longitudinally thereof, the wall of the conduit - .~

3. In a pneumatic conveyer, a condmt of sub-' _-

. ) stantla,lly uniform cross sectmnal area . through—_
.. 20

for causing a reduction of pressure within the .
-of substantially uniform cross sectional- area. . -
30 .

o _condult to carry the material therethrough. -

35

.. 4. Ina pneumatic conveyer, a conduit, of sub--}- |
N stantlally uniform cross sectional area throughout
its length, the base thereof provided with a plu-~

- rality of openings, the sections of the base be-

40

tween  the openings sloping upwardly from one

'opemng to the next succeeding opening in suc--

cession prov1d.1ng a base of 'saw tooth form, a

plurality of branch Plpes one cqnne_cted to ea;ch.'_ |

out its length, the base of the conduit provided = a vacuum producmg means connected to the: con-.

. with a plurality of vertically extending apertures,
~. the.sections of the base between the apertures
sloping upwardly from the bottom of one aperture -
" to the top of the next succeeding . aperture, a-
plurality of branch pipes connected to the open- .
- ings in the base. of the conduit for dlschargmg_

‘material laden air into the conduit, and means- impulses to the fan.

. -, . ) .. .
o L} .
" - . - A4
: . . . .
. o =" - . - - - .
. - - . .
= - . - - A T.ovm
. . e .
" " L} 0 = 0
. N
- - a
N . .
- -
- = ' L]
. - .
.

T..-'0pen1ng in the base for dlschargmg 1.‘:1&1:*&31'13,1z
laden air into the conduit, one end of the con-
duit closed, means at the oppos1te end for draw- =
- ing the material and air into and discharging the . -
- same from the conduit, the branch pipes provid-
“ing the sole means for adm_ttmg air to the con=-
"du1t - o - | :
5. In a pneumatm conveyer 3 condult having a -

base portlon provided with a plurallty of aper-
-tures approximately. eqm-dmta,ntly spaced long1-'
tudinally of the conduit, 2 series of branch pipes
.'_Lea,ch being connected to an a.perture to dlscharge -

‘into the base of the conduit in a direction ap-
proximately longitudinally i;hereof said ‘branch~ -

‘pipes being associated at the opposite ends with 15"

a source of supply of waste material and air, the = = -
 base of the conduit between each of the opemngs'* TR
in succession being upwardly inclined from the - -
bottom of one opening to the top of the next,and . =~ -~
20 - -
-duit to cause inflow of air and waste material
from the branch pipes, the whole providing a -
construction whereby the. waste material dis- .
“charged into the conduit is moved along the base = -

‘thereof from one point of inflow of material and 25 .
air to another to ccmvey the same by succesmve?;-_ IR

05

6. In a pneumatic conveyer a, hollow condmt'{;i:.'

) throuﬂhout its-length, the base - of the conduit .
" having a plurahty of apertures in spaced rela,tlon' .

for conveying waste material to the conduit each |
connected with an aperture at the bottom of the

 conduit, and means for causing reduction of pres--._- |

- sure within the conduit and the said pipes to cause
| .-movement of Waste materlal through %he condmt

~ FREDERICK P. BINGMAN |

from one aperture to the next being inclined up-- - -

 wardly toward the longitudinal axis thereof, pipes -~~~ . -
5

B .
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