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_ Patented Sept. 24, 1907.

. J’aﬂli’ hom it may concern:

Be it known that I, W ILLIAM \ICCL.WE, a.citizen of

the United States, residing at Scranton, in the county

of Lackawanna and State of Pennsylvania, have in-

vented certain new and useful Improvements in
Pneumatic Delivery Systemis; and I do hereby declare
the following to beé a full, clear, and exact description

“of the invention, such as will enable others skilled in
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| descn ibed and.claimed.

the art to’ which it appertains to make and ‘use the-

same. , -
This invention relates to improvements in pneumatic

dchwn' systems, and more particularly to the type._
~designed to be largely ultunmu( In its operation.

One of the objects in view is the delivery. of ashes,
sawdust, or-other light substances, from a ‘point of
intake to a point of discharge, by a continuous circuit

~of air, means being provided for maintaining the circuit
practicallysealed against: the intake or dizcharge of
aiir while admitting of the intake and {lqu'h,.u*frt- ol the

ashes or other light or {ine substances.

With- this and other ob]ects in’' view, the invention.
~comprises certain novel constyuctions,

“combinations

and arrangements of par ts as will h{* hewnmfter fully
. 1 .

In the accompanying drawmfrs '—Flﬂ'ure lisa view,

partly in section and partly in.side clevation, of a bat-

tery of hoilers having connected with the ash pit thereof

one eml)mlmwnt of the present invention. Fig. 2 isa
top plan view of the lower and_contiguous mechanism

for separating the ashes or other substances from the
circulating medium. * Fig. 3 1s a vertical section taken
on the plane 1mhcatcd byline3, 3 of Fig. 2. Fig:4isa

‘transverse, vertical scetion on an enlarged scale, taken

on-the plane indicated by line 4, 4 of Fig. 1.
lfmgltudmal vertical section taken on the planc
mdw-.lted bv-line 3, 5 of Fig. 4.
The present invéntion is particularly well adapted for

use.in the conveying of ashes, and is therefore illus-
trated as appliéd Lo the ash pits of a battery of hoiler
furnaces, which obviously may be of any size desired.

It is, of course, at once obvious that the invention
may rmdﬂy be employed for the handling of mwduat
gmm or other light or fine substances. * .
“Arranged beneath the ash [)ItS of the boiler furnaces
1, 1 or otherwise posumned in pmmmlty thereto, is a

N CGHVL}"GI‘ tube 2, wluch is rectangular m tramverse
~‘section, as clea.rly scen in Fig. 4. |

Lmdmg from the respective ash pltﬁ‘- are intake tubes
2, dInany sultahl(* number, the sal(l intake tuhee heing
preferably curved' forwardly-or*  the dire ection of
travel of the ashes béing ('mweycd At the lower end,
or point of juncture of cach of the.tubes 5 with the con-
veyer tuh(, 2 is ar rfmﬂ'ed a sl l{l(' valve 6 of fmy u:dmary

l,r '13 . --

Fig. d1is

o —

‘heing conveyed, and are, of course;
closed by move nwnt in the dlrcctwn of the tlmr el of

:

y

|
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or préfm*red type, fitted in position to be. slid acrossthe .
- 55

end of the respective tube § for cutting off communica-

tion hetween said tube and the ‘conveyer tube 2. +'The

slide valves 6 of each ash pit ar ¢ connected by asuitable
connecting rod 7, and the outermost valve G i is engaged
by an operating rod 8, which extends to a point heyond
the respective furnace 1, and extends upwardly: t.hlough
a slot 9 1n position for being engaged for enabling
manual or other manipulation of the slide valves 6.

GO

The slides 6 as will be obvious from the disclosure in

Fig. 1, are all arranged ‘to-be opened by being slid in a
direction opposite the direction of travel of the material

su(*h material.

- The conveyer tube 2 extends from beneath the fur-

naces 1 1nto any suitable air-tight housing or casing

10, to a point above a hépper 11, arranged within said
i housing. the bottom, of the tube 2, at the point of the
hopper 11, being cut away for permitting the-discharge
Thehopper1l dtscha,rges into

of ashes into.the hopper:
a tube 12, which curves: downwardly and outwardly

through one of the walls of the housing 10, and prefer- |
ably for a very short distance curves upwardly In

front of the discharge end of the tube 12 is arranged
bucket or other suitable conveyer or Llevatpr 13,-which

reccives the discharge from the tube and lifts-the same

to a position for being delivered to a car, or ﬂtherw;%
disposed of, as desired.
inclosed by a suitable housing 14, which is either Upen
at its upper end or othérwise formed w1th opemnws
communicating with the atmosphere.:

At the opposite side of the liousing or -chamber 10
from the conveyer 13, is:a chamber or:-housing of any

.suitable type 15, 1n Whlch is arranged a-crank wlmel
16, carried by a driving shaft 17, extending thirough the

Wall of the housing 15 -and’ sult‘mbly journaled. “The
wheel 16 may, of course; assume the form simply of a
crank, if preferred, and the wrist pin of the said -wheel
is ‘engaged by a link 18, which extends downwardly to

and is pivotally connected with a lever arm 19-of a

segmental rack 20. The'rack 20 is pivotally-mounted

as at 21, and its teeth mesh with' the teeth of a straight

rack 22. The rack 22 is fixed to a piston rod 23, which

rod is guided by a bracket 24 at one end; a,nd at thcl

opposite end exténds through“a stufﬁng—box into a

tube 25. Within the tube 25 the rod 23 is provided

with a head 26, of any p1efel red: typ(,. As illustrated,

“the head 26 consists of a hollow casing provided with

an antifriction roller or rollers 27, engaging the lower

designed to be

"Theé conveyer 13 may be.
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poriion.of the wall of the tube 25, the. par 'ts being dis-"

posed in such relation to ¢ach other that the mul head,

105
wlu-:,h in operation wn.stltutcs :L plunger or tamper _'
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' r(.uplm:nteb from a point w il E lm'. Y eml m lmo

with the lower end.of the iube 25, 1o a point with the

_upper end of the head; cantiguous to the lower end of
‘said tube. The tube 25 is prefombl y square, but may
be cylmducal and extends to one side of ‘the disc ham

end of the hopper 11, where it connects with tube 12,
-tube 12 having an extension of its Lwo stdes and bottom |
of suitable shape for that purpose, so that the plunger

- *-26, in its reciprocation, first moves back to ‘permit
10

ot

wardly and foriwar dly for forcmg the ashes along lhe
tube. v . - " '

It is obvious; of- (.OlllSE, that the rot,atlon -of the

wheel 16 imparts & swinging movement to the lever

15 19, and oscillates the rack 20 in such mamlel as 1o
reciprocate the plunger 26. ~ . . ~
It is to be observed that the horizontal por tion and
. the upwardly-extending outer end of the tube 12 pre-
vent the ashes from falling by grawt.y out of the tube
12 and as the plunger 26 has but, a very short travel, a
“chaige of ashes will ‘always 'be present in the tubc 12.
and will form a seal against the admlsmon of air into
the chamber 10, thmugh said - tube, - The ‘outer end
of the tube may be curved upwardly as far‘as desired
for- accomphshmg thls .result ‘and "it ‘is obviogs, of
. course, that'the tibe may be dlfferenﬂy shaped and
differently placed -froni.what i 1s illustrated.in Fig. 3,
and the same results attamed without. in .the least

| devmtmﬂ from the spirit of the present mifg;di:mn

‘30 Just outside the housing or chamber 10 i is arranged a.

. blower 28 which has its mtake end cummumcatmg

with a tube 29, .which extends inta the cha.mbei A0

and -curves upwardly therem and’ extgnde‘; to a point

contiguous to the ceiling of- ‘gaiid chamber L Of coursé-

35 any smtable filter devices may be- prowd&d for- the

" upper portion of the chamber 10, or for the upper.end .

- .of the tube 29, for preventing thé intake of floating

particles of ashes. In practice, however, I find tha.t

comparatively good results may be secured by making

the distance from the hopper 11 to the upper .end of

- the tube 29 sufficiently great, without the cmployment

. of filtering devices, the greater amount of the ashes: set-

20
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tling by weight into the h0pper. The dlECh‘ll“ge end |

. of the blower 28 communicates with a pipe 30, Wthh_
45

have illustrated the return pipe 30 as extending up
~.and over the furnaces 1, but it is, of course, obviousthat
the said pipe may be’ p031t10ned in.any manner found
most convenient. ) :
A funnel or other sultably shaped outlet casmg 31
. extends from the chamber 10 to the housing 14, and
. has its outer end closed by a pivotally mounted relief
valye 32, -which is maintained mormally in ‘a closed
posu;mn by meam of & cord; wire or chain 33 suitably
connected at its upper end and extending over a pulley
34, carried by a bracket 35, fixed to the valve 32, the
lower end. of the cord 33 ‘being prowded with any
.. suitable stop or supporting device 36, designed to sus-
60 tain weights 87—37 ‘on said cord. Any number of
welghts 37 may Dbe employed and thexr numbor in:
- creased or decreased for varymg the res:stance of the
va.lve 32, in opemng ' |
The circuit composed of - the clo‘:ed chamber 10,
65 tube 29, blower 28 plpe 30, and conveytr tube z 18

o0

T
’ w)

-ashes to drop into the tube 12 and then moves down--

extends.in any suitable manner and by any suitable |
course batk to the outer end of conveyer tube 2. I'{

| such pressuree h#s been .{Gund too excessive to-jusify
1 the use of the open system with the f.ylmdru al con-

be positioned at any poi:

. f"'

. 867,068 | e e

matntained mlll sths( .]llll..l“\' e ual and . constang
pressure. any appreciable incerease in Pressuic heing

relieved by the automatic opening of the valve 32,

It will he uhwuuwl that while 1 have called llu.
('lmnem 25 a blower, any device may lu- uupluu{l 70
at thu point indicated, whicli is (;lpdll]{* of producing
adraft at its intake.- and a {orce pressure at ifs (‘\h‘um

or, 1n wther words, any form of pu‘mp or fan which is

mpahle of drawing in the air at one side’ and farcing
1 out at the other- nmy be emplm ed. long as it is 75
found eflicient. for -creating, maintaining and . acceler-
a[mtr clre qlatmn uf an- w:thm the cire uLtlmw sy=tens.,
It is to be observed tiat as air is dn awn ino the p:pv
29 and forced out through pipe 30, ‘the « current of air
‘passmr-r along ihe conveyer tube 2 wuuld tend - draw §¢

- |- in air from the tuboes or mul\ea Sw hun the qlldv valves

6-are open, and- the pressure within. the system uuuhl
thus be increased, but-for the reliof provided for in
the valve 32. At the same time it is noted that the
._partlcul‘n curve gweu to the intakes 5 obviates any §5
tendency of thé air passing - along conveyer tube 2
from. dlsdlargmg mto tho ash pit agunat the influx of -
the ashes. Y . .

In Operatmn when 1t. ls desxrcd to eml}w the ‘IHII(‘H
from an ash -pit, f,he re.sp(.(.twe (apwdtmrr rod 8§ i 90

. moved over in slot 9 to the desired *extent for moving

the slide 6 to gn open or partly-open candlmm, as de-
sired; and _the aslies fall by gravity into the ¢onveyer
tubé 2. It is to be noted that the cross- .SC(.llOlld] arei
of each of the mlet, pipes 5 is less than the {ransverse
area. of the tube 2, and _that cach. of said pipes’s is dig-

-posed centrally of the tube 2; so tlnt as the ashes drop

into the conveyer tube 2;- th(,y assume the form of «
frustum of & cone if the intakes.are round and the -
frustuin of ‘3’ pyramid if the intakes are SQUATC OF Tee-
tangular, and leave spaces at the sides so that:the cir-
culation of air is not stopped, but i is permitted ta con-
tmue in Bomewhat reduced. arcas, so that the entipe
bulk of the ashe.b dlschargcd need not be picked up
at once, but portions thereof may be carried from the
sides of the ash heaps I have hereto{om endeavorid
to convey ashes in an 0pen circuit, employmg a cylin-
drical tube as & conveyer tube, and I find that even
though the intake to sucly cylmdncal tube is of foss
eross-sectional ared than.the tube, the-said tuhe will
nevertheless fill transvcrscly and leave no space at
either side, a,nd therefore a: relat wely high pressure
must be mamtamea and the ekpen% of mamtdining

100

105

veyer tube. = On the other hand, the employment of

] the suhstantlally rectangular tuho 2 with the centrally
-disposed inlet pipes-therefor, and the maintenance of

the circuit in a pmcuca.lly scaled ‘condition, obviates
the necebsmy for such hl"‘]l pressure and 111.;11(11{111\__]20
reduces the expense -of Gpcmtwn it Being obvicus-
however that the réturn pipe 30 may he round, as it
conveys atr onh wnh posslhly ~small ‘quanm v of
fine dust. | .
It is obv ous, of courac t‘ ,11; (k> relief w..ah ¢ 32amay 1
Itk circuit which pay .
be found desitabl r convenieiit, “and it is also ub\ i-
ous that the bloywer 28 may be posumned af any. de-
su'-a,ble point in {he eircuit. - S
_As mdlcatm 'm I‘w 2, the blowu 28 and the bha[L

i
et

130

]

110

115

a—-l----l-lp--H-F-p-ll-—rI-"-ll-'h-'r- F m m m oy oA

T W L]

T ., .,

a
W Ty B g, W S B e

D ] L STy R —.

o b - - o

AR T Ll B g s

A A T e i o =y T e A PR R N Ly iy g R L S T T g T A T T T A T L i e
-  hl

e -

am—a - r -

T 1T e el e e e

T tww At tw omrord — - - - - - - - = Eallat
-



A IR
‘J_EH? XY

- r
O AN A B e e el S S S eyl e

- - e om mm o 1 Ja

e e aEE1 w1 =

T e T WL

P— e ET =TT = mm e == wr ogw

- ey = —— =

.- MO EE E am o oEm B S B W I 2 "E R

- ey = iy = B A —T
'

'-\.uh*-

e S *n-
A Y

867,068

17 may be driven tmm power supplied by a steam
engine 38, oran electro motor or from any other suit-
.11511- source of power.

What I clann 18—

1. In combinatmn, a fl.lll&\'&lb&l\' LEctﬂn"ular conveyver
tube.. an intake fcnr deln‘m ing mateull to said tube, a
sealed ¢ ircuit for said tube, means for m‘lintamln" circula-

tion of air within suid efreuit and tuhe, and a sealed dis-

rhatues for said conveyer tube, .

10-

)

wide ¢cony over fube, an intake for said tuhe of less width

than said rube and centrally located with: respect to‘'the

width of said tube, & discharge for said tube, and means for

15
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nrintaining a currvent of air within the tube,

3. In combinarion, i conve eyer fube, an inlet tube com-
imulicating therewith, o discharwe tube .also communicat-

ing with. the convever tube, said ﬂlSLhﬂl‘“‘E tube being ar-
ranged to deliver only a pnrtwn of its contents at one-
tithe, so a8 (v remktin constantiy sealed, sealed meuns of
conmimunication between the discharge end of sald conveyer
tube and the opposite end thereof, and means for maintain- .

Ing a eircuit in said cnmfeyer tuhe and unmmumcating
NSNS,

4. In combination, a couveyer tube pmvided with a
discharge end, sealed means of communication betiveen the
tdlischarge end of said tuhe and the opposite end thereof,"
means for maintaining circulation of air within said tuhe

and said means of commnnication, and a curved inlet pipe-

commuhnicating with said tube ﬂnd being curved in the
direction of travel of the current of air within the tube.
a. In combination, i conveyer tube provided with a

rl Ischarge end, sealed means of communication Detween the

dischurge end of said tube and the opposite end thereof,
means for maintaining circulation’ of air w fithin said tube

and xaid communicating means, an Ynlet pipe inclined at.

an amgie with respeet to the convevcl tube and ccmmuni-
cilting therewith, and a slide valve pos:tioned at the point

of junctuare between the intake pipe and the conveyer tube, .
for controlling the communication between said pipe and.

tube, said valve Deing arranged tv be opened by being
hoved in a direction oupmite the direction of flow of air
circulating within said tube, : -

i, In combination, a conveyer tube pmv:de(l wltll a
discharve end, sealed means of communication between the
discharve end of said tulle and the dppoaite end thereof,
means for maintaining circulation of air within spid tube

and communicating means, an-inlet mmmunu-.ltuw witlht .
satd tube, and 2 relief vilve 'lrlan"ed for *rm'ernin;.-; fhe

pressure of the (ilull.‘ltinﬂ' air.
7. In combination, a conveyer tuhe h.wmfr'..m intake
and a diseharge, " sealed chamber surrounding the dis-

charze, a tube leading from said sealed chambey, a blower
having its intake comibunicating with said tube., and a

pipe communicating with the discharge of said hlower and
:-\n-ndmw tuo the said convever tube at a point beyond the
intake thereof, .

S, In eswination, a conveyer fube having a discharge
end. a sealed’ chamber surrounding said discharge end

2, In combination, a tl.msversely rectangular relatively

T

means tor delivering material from said sealed chamber |

withoutr breaking the secal, means of 'Ict:amnlunicatiﬁn' be-
tween the said chamber and the end of the conveyer tube
appe site the discharge end. means for maintaining a
circulation of air in said tube and communicating means,

an int; ke ¢ mmummtin" with said tube intermediate the-

tenutl thereof, abd » variable pressure relief valve con-
(rolling discharge from suaid communicating means, for
voverning the pressure therein, \

. In combination, a conveyer tube, an inlet therefor,
the conveyer tube lLeing provided with a discharge end, a
sealed chamber surrounding said discharge end, a dis-
charge pipe extending from™ said sealed chamber
adapted to deliver material from the chamber only when
the materlal is subjected to greater pressure than is

maintained in the chamber, means of communication be-

%) .

and

municating - means,

- sealed circulating

L]
-y
-~

.

(ween the said sealed chamber and the end-of the con-
veyer tube opposite the discharge end, means for maintain-
ing a.cireulation of air in said counveyer tube and com-

and means for at times discharging
material from the sealed chamber. -

10. In combination, a sealed chamber, a s:ealed circulat-
ing system cﬂmmunimtmﬂ with said ('hqmber for deliver-

ing material thereto, a tube extending from said sealed

chamber for -facilitating delivery of material from the
chamber, the tube heing arranged to deliver material ouly
u‘hen the matevial is subjected to pressure in excess of the

[)IEbSllle within the sealed chamber and in addition to the-

force of “'hl\’lfy, and a planger, movable onls part way of
the length of said deliver y tube, and means for rmunm at-
inx said plunger.,

11. In combination, a sealed chamber, a substantially

svatem comniunicating with said cham-
bel for delwermu material thereto, a delivery tube extend-
ing from said sealed chamber and au.m"eﬂ to remain at
all times partly filled with matetial, and means for fore-
ing material longitudinally of said delivery tube.

12, In combination, a sealed chamber, a substantially
sealed circulating system communicating with said cham-
ber for delivering material thereto, a delivery tube cxtend-
ing from said chumnber, a plunger movable only part way
of the length of said tube, and an operating rod extending
from said plunger outside the wall of said sealed chamber,
the said delivery tube being S0 positioned-as not to deliver

material by gravity or by the pressure mamtamed within
the sealed chamber.

13. In combination a sealed chamber, a substantially
sealed. cilc_ul*ltmn' system communicating with said cham-
ber for delivering material thereto, a tube extending
{hirough the wall of the sealed chamber for delivering

matevial thelefrﬁm said delivery tube being downwardly

inclined for - portion_ of-its length and- then turned from
the downward incline suﬁclently for preventing discharge
by gravity. or by the pressute contained within the sealed

<chamber, and means movable part way of the length of

said tube for for cing material longitudinally of the same.
14. In combination, a sealed chamber, a substantmlh
sealed circulating system communicating therewith for

.delivering material thereto, a bhopper arranged for receiv-

ing the delivery from said svstem a tube curving down-

“wardly from said - hopper and comimunicating therewith.

and extending through - the wall of said gealed chamber

~and curved to a position preventing délivery of material

through said tube by gravity or the pressure maintained
within the sealed chamber, a tube arranged at one side of
aml communicating with thé discharge from the hopper,

plunger longitudinally mavahlv mounted in said tube .,mtl
adapted to be projected lLeyond the same for a suitable
distance to push a portion of the conveyed material which
falls from the discharge opening in the hopper iuto the
sealing tube, and a corresponding portion of the material
out of the discharge end of the sealm*r tube, and means for

‘reupsocating said plunger.

15. In cﬂmbinatlon, a sealed (_h.a.mlm, a substantially
sealed circulating -system communicating therewith for
delivering material thereto,
from s:iid sealed chamber in position for preventing dis-
charge of material under tlie action of gravity or by the
pressure maintained in the sealed chamber, a plunger ay-
ranged to reciprocate in position for engagring material
within the discharge pipe and forcing the sare longitudi-

nally thereof for discharging portions of the material from

the outer end of said pipe, means for limiting the amount
of movement of .the plunger to.less than the length of the
pipe, and a conveyer for receiving the ﬂischal'fe from said
pipe. ' |
In testimony whereof I afﬁx my signature in presence
nt two w1tnesses. , -
WILLIAM. McCLAYI.
_Witnesses :
Louis La FONTAWE,
THOMAS E. JONS.
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