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UNITED STATES
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ARTEUR P. STRONG, OF CHICAGO, ILLINOIS, ASSIGNOR TO GREEN ENGINEERING
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Application filed March 26, 1917, Serial No. 157,303,

T'o oll whom it may concern :

Be it known that T, Arrror P. SrroNe
a citizen of the United ‘States, residing af
Chicago, in the county of Cook and State
of Tllinois, have invented new and useful
Improvements in Ash-Conveying Systems,
of which the following is a specification.

This invention relates to improvements in
conveying systems for ashes or like mate-
rials, and more particularly to’ systems of
the character described wherein steam jets
are utilized for creating suction or partial
vacuum within the conduits or pipe lines of
the system for impelling the material
through the same. ‘

In conveying systems of this character the
conduits convey the ashes to a common point
of disposal, there being provided, at vari-
ous points along the condunit and in con-
venient access to the furnaces. a number of
intake openings, which are normally closed,
when not in use, by a snitable plug or clo-
sure. The steam 1s preferably introduced
into the conduits by means of nozzles in-
corporated in especially designed fittings for
this purpose, the mnozzle fittings being of
such number and located at such places as
the capacity of the system demands, al-
though in the usual arrangement at least one
steam nozzle or nozzle fitting is located be-
yond one or more intake openings, in the
direction of the point of discharge. For
convenience in describing the construction
embodying the invention, a system compris-
Ing an arrangement of two intake openings
and a single steam nozzle located beyond the
intake openings will be sufficient for a clear
understanding of the principles-involved.

Ordinarily the operation and maintenance
of suction within the conduits is attended
with considerable waste in the amount of
steam consumed at the nozzles, due to the
fact that heretofore nozzles having a con-
stant volume of steam discharge, capable of
producing a vacuum suitable for maximum
load conditions, have heen used, irrespective
of variations in operating conditions or
load; for instance, it is well established that
less vacuum is required to handle ashes in-
troduced at .a point in close proximity to
the nozzle than at a point at a greater dis-
tance, or, in other words, less steam pressure
is required to move the ash introduced into
the conduit at a point nearer the discharge
end of the conduit than at a point remote
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from said discharge end, and, again, there
are intervals in the emptying operation,
when no ashes are being fed to the system
through the particular intake opening in
use, and as a result, under a constant steam
discharge, the vacuum is increased, although
the system is temporarily idle. Under the
conditions  mentioned, as well ag others,
there is considerable and unnecessary waste
of steam and hence inefficient operation of
the system.

Tt is the object of this invention, there-
fore, to improve the construction and oper-
ation of these systems, by introducing means
whereby the suction or pressure produced
by the steam jet can be regulated in accord-
ance with the variations in the operating
conditions, such regulation being automatic
and dependent upon the conditions existing
at the several intake openings during the
period in which each is in use.

The arrangement and construction of the
means employed for accomplishing the pur-
poses set forth are hereinafter fully de-
seribed and illustrated in the accompany-
ing drawings, wherein— ‘

Figure 1 1s a view in elevation of a portion
of a conveying system, showing the me-
chanical and electrical elements embodied in
the invention, the electrical elements and
connections being shown by the conventional

‘symbols;

Fig. 2 is an enlarged detail view in sec-

tion of the steam nozzle fitting, taken on
line 2—2 of Fig. 1, and showing the nozzle

operating elements; -

Fig. 3 is an enlarged longitudinal sec-
tional view of the nozzles, taken on line 8—38
of Fig. 4; and™ -

Fig. 4 is a cross-sectional view of the
nozzle, taken on line 4—4 of Fig. 3.

An ash conveying system, such as herein-
before referred to, comprises a horizontal
pipe or conduit 10, which extends adjacent
to the furnaces and is provided with intake
fittings 11 located at the desired points along
the conduit, and ordinarily comprising fun-
nel-shaped members communicating with
openings in the conduit, said openings be-
ing closed when not in use by a removable
plug or other closure. Beyond the intake
fittings 11, and preferably located at the
junction of the horizontal conduit and a
vertical riser 12, is a nozzle fitting 13, hay-
ing the general form of the ordinary elbow
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connection, although having incorporated
therein a steam nozzle 14 (Flb. 2) communi-
cating with a ‘suitable source of supply
thI‘OUOh 8 plpe or hose 15, and arranged to
1nject a jet of steam axially of the vertical
riser 12 and likewise in the direction of flow
of the material.

As before suggested, the nozzle is adjust-
able, for the purpose of controlling the dis-
charge of the steam therenom, and it may
be stated in general terms that this is ac-
complished by regulating the size of the pas
sage or orifice of the noazle, by construct-
ing the nozzle in such a manner as to pro-
vide movable adjusting members or fingers
forming the passage or orifice, said fingers
bemo« contr wetible or expansﬂ)h by the pro-
vision of actuating mechanism connected
thereto, which is remotely controlled by the
pressure in the conduit adjacent to the in-
take openings 11.

Po;errlnn in detail to the nozzle (Figs, ¢
and 4), the same comprlces a mnozzle body
16, having screw-threaded engagement

2]

with
a sleeve 17 integral with the elbow £tk ing
13 (I‘lg 2) and located below and to tho
rear of a metal wear section 18, provided
with a passage or opening 19 in alinement
with the nozzle. T‘Ntendmo longitudinally
throughout the end portlon of the nozzle
body 16 are a series of four slots 20 (Figs.
3 and 4) arranged mnummrenfmlly about
the nozzle bodv and spaced apart at ~mcn"‘
of 90°. Within ecach of said slots 20 1s o
longitudinally extending finger 21, each f)l'
said fingers being mvomﬂy mountod upon
the nozzle body hetween pairs of Tugs 22 To-
cated in the outel surt ace of the nozzle body
and embracing each of said fingers and »
pin 23 extends Lhron.«rh said lugs and finger.
The fingers 21 project into the central pa
sage 24 “of the nozzle body, the innex

25 thereof conforming in contour to that
said ceDtral Dpassage, “the 1 Aum coﬂ verg

vdq =

H

at 1ts central point a and from Lneze c.1\"“'0-
ing toward the rhqcharﬁe end of the nozale
oody The faces of these fing gers likewise
converge from their lower Gllf]% to « point
adjacent the opening of minimum cross-
sectional areg, ot ihe cemml passage and
from thence diverge in substant NuV tha
same degree as the wall of said central nas-
sage.’ Py reason of the contour of the inner
faces 25 of the ﬁnc'eis it is possible, by ro-
tating all of the nn«ers simultaneously
about their points of piveting, to vary the
cross-sectional area of the central nassage.
Thus, if the fingers are rotated in a direc-
tion to move their upper ends inw rardly, it
is apparent that the discharge end of the
central passage will be contmcted as well
as the cross-sectional area a$ the junction
of the diverging and converging portions
thereof. Likewise , by rotatmo the fingers
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simultaneously in the oppoutu direction, the

cross-sectional area of the orifice or o]xmnu
is increased, thereby permitting greater vol-
ume oi steam to be dl,umrgcd from the
nozzle.

As o preferable means of moving
gers, the loﬂowmﬂ construction is cm-
ployed: The ping 23 or shafts as thV may
be called, project htnrt]]y heyond the lngs

the {in-

-“43
bevel pinions 26, each n reshing with a pin-
ion at the adjacent end of ﬂlo adjoining
shaft. Thus, Hf one of the shafis is rotated,
power will be transmitted uniformly to all
of the sh iq fo rotate them in the same di-
rectior t the same rate, and thus move
or ﬁd‘iu“ the fingers simultancously and
with the same denree of movement.,

&s oomeans for votating the shafts 23, o
dnve shaft 27, in axial alinement with one
shatts 2 23, has nonvotative connee-

of snid
t n thh one of the pinions, as shown at 98
»1) gaid shaft extending through {he
W‘ll] of the sleeve 17 m(l journaled i a
beaving 29, exterior { to and mtoni'(n with the
wall of Lhc elbow fitting. This hearing also
supports a vertical or transy owo]y arranged
shatt 20 connected tf) ”1e shatft 27 by miter
geass. r“ bevel pinions 31, 21, the upper end
1 shait being }oml alect in o hearing
32, ‘_ld\ further, being connected to o trans-
verse worm-shaft 33 h\ another vt of miter
gears 34, 34 erO n the worme-shatit 33 s a
worm-wheel 35 meshing with a worm-gear
36, the shaft of which being snpported in a
sultable bearing 87 and also carrying a
worm-wheel 38, The worm-whec] 88 in tuim
meshes with o worm 39, which is mounted
upon and directly (hl\’(‘n by the armature
shaft of o motor or othe: prime mover 40,
The arransement of genrving herein  do-
scribed constiintes a ;;ﬁif“v‘)’uczhm‘we:‘l redue-
tion mecharism, althoush any otber ar-
rangement can be substituted fherefor. the
purpose of the reduction gearing chviously
being to reduce the comparatively hich
spead of Um motor to a .mno% suitable for
rating the fingers f)f the nozsle,
g that, 17 the miotor ra-
ta tea 111 0ne (?,l'cmlon the @in 21 of the
will, throush the medinm of the in
vte 3 deu.o 1 ')'"w'mra, he centroctod,
¥ 17” C‘]"C‘ Os i
or ovi f the nosale, end,
otated it the onposite divection,
he exnanded, thare inerons-
e nanne for
A0,
rotation
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the steoy

‘3‘0(
11"
rers will |
ing the rize of said pagsage. A
Conumlhzw the operation of the motor

uvm I

J

and 1*“1&10111"1']" he direction of
the“?m. certain olootn("‘l o‘*mor*ﬁ':-;
ploved, together with o cortain nyessure-enn-
trolled device in connection therewith, pref-
erehblv in the form ol g gage 1 sneh as ordi-
narily ueed for vecisterine niv DYeSsTr and
pa‘ltlch arly partial vecwum, that is, pres.

each shait having mounted on its ends 7
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sure below atmospheric pressures. This
gage 41 is connected by a pipe 42 and a
T-connection with two branch pipes 43, 43,
which communicate with the horizontal con-
duit 10, adjacent to each of the intake open-
ings 11, 11.  In each of the branch pipes 43,
43 are mounted shut off valves 44, 44, of the
usual type, the same being adapted to close
either one or the other of the branch pipes
43 from communication with the gage 41,
so that said gage can indicate the pressure
of air within the conduit at either of the in-
take openings 11, 11. The gage 41 com-
prises the usual mechanism, embracing a
pointer 45, which also serves as an electrical
contact member, as will hereinafter be more
fully pointed out.

Referring now in detail to the electrical
elements and connections, the motor 40, as
shown, is preferably a direct current, shunt
wound machine, with its connections thereto
diagrammatically illustrated although any
other motor having the same general char-
acteristics could be equally well used. Elec-
tric current is supplied to the motor 40 by
two main supply wires 46 connected with a
commercial circuit of the usual voltage.
The main supply wires 46 preferably lead
directly to and are connected with the arma-
ture leads or terminals 47, 47, with an in-
termediate circuit breaker or fuse block.
Branching from the main supply wires 46,
46 are branch wires 48, 48, which are con-
nected to the field terminals or leads 49, 49
of the motor 40, there being interposed be-
tween the branch wires 48 and field leads 49
a pole changer 50 of the usual construction

and comprising parts as follows, to wit,

two terminals 51 on the supply side of the
field circuit and connected to the branch sup-
ply wires 48, 48, and three terminals 52 on
the motor side of the circuit, two of said ter-
minals 52 being connected to the field leads
49 and the third connected to one of the field
leads by a shunt wire 53. Extending be-
tween the terminals 51 and 52 are movable
contact arms 54, 54 pivoted on the terminals
51, 51 and adapted to electrically connect
said terminals 51 with two of the three ter-
minals 52, 52 on the field side of the device
and further adapted to be moved into con-
tact with the third terminal 52 and one of
the other two, thereby reversing the direc-
tion of flow of the current through the field
leads 49. The function of a pole changer 50
is o well known that it is thought unneces-
sary to describe at length the mode of opera-
tion of this device. It is sufficient to set
forth, therefore, that by moving the arms of
the pole changer 50 the polarity of the field
of the motor 40 can be reversed, with the re-
sult that the direction of rotation of the mo-
tor will be reversed with each reversal of
the poles. This is a well known characteris-
tic of the particular motor herein described,

8

and therefore need not be explained in de-
tail, except to state that, when the pole
changer 50 is in the position shown in full
lines in Fig. 1, its arms 54, 54 connect the ter-
minals 51 with two of the three terminals 52,
and when moved by the solenoid 57 in the
opposite direction, said arms &4 connect the
terminals 51 with two other of the terminals
52. When in either of such positions, the
motor 40 is in operation. To stop the motor
through the pole changer, the latter is moved
until its arms 54, 54 reach a neutral position,
that is, out of contact with any of the ter-
minals 52, as shown in dotted lines in said
Fig. 1. To accomplish such movement and
hold the arms of the pole changer in neutral
position, any form of construction may be
provided for that purpose, but in said Fig.
1 I have shown two flat spring members
54% 54" one bearing against each of said
arms 54 and serving to move the same into
neutral position. Said springs are strong
enough to move the pole changer when the
solenoid 57 is deénergized, but when the lat-
ter is energized it overcomes said springs.
When said arms 54 are in neutral position,
the pointer 45 stands at zero, that is, between
the ends of the contact plates 65, 65, as shown
in dotted lines in said Fig. 1. As diagram-
matically shown, the contact arms 54, 54 are
connected by a transverse bar 55, which in
turn is connected to a link 56, said bar and
link being adapted to be moved endwise to
effect the operation of the pole changer 50.
Operatively connected with the pole changer
through the intermediate link 56, is a sole-
noid 57, comprising the usual electrically ex-
cited coils 58, 58 and an endwise movable
core 59 provided with a fixed arm 60 con-
nected at its end to the link 56 .

The operation of the solenoid is controlled
by means of certain electrical contacts asso-
ciated with the gage or pressure-controlled
device 41 and an auxiliary electrical circuit,
as will be understood from the following:
Branching from the main supply wires 46
are two auxiliary supply wires 61, 61, there
being interposed in one of the auxiliary
supply wires 61 a snitable resistance 62 for
the purpose of obtaining a lower voltage in
the auxiliary circuit, of say 10 volts. One
of the wires 61, to wit, the wire passing
through the'resistance 62, is alectrically con-
nected to the pointer 45, the other wire 61
leading to the solenoid 57, where it is di-
vided into branch wires 63, 63, each leading
to one of the coils 58, 58 of the solenoid and
connected to terminals of the same sign, that
is, the positive or negative terminals. From
the other terminals of each coil lead conduc-
tors 64, 64, which extend to the gage 41,
each of said conductors 64 having electrical
connection with a contact plate or sector 65,
65 located in the path of movement of the
pointer 45 and properly insulated from each
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The adjacent
ends of the contact plates or sectors 65, 65
are spaced apart a sufficient amount so that
when said pointer 45 is in upright position
it will be out of contact with either of said
sectors, thereby opening the auxiliary cir-
cuit. Now, if the pointer 45 is moved 1n one
direction, the auxiliary circuit will be closed
by the contact of the pointer or movable con-
tact member 45 and one of the sectors 65,
thereby energizing the solenoid 57 to move
the core thereof in one direction, as deter-
mined by the direction of flow of the current
through the coils 58 of the solenoid. On
the other hand, if the pointer 45 is moved in
the opposite direction and the circuit is
closed through the other sector 65, the sole-
noid 5% will again be energized, but since
the cireunits through the two secfors are re-
versals of each other as to the direction of
flow of the current through the solenoid,
the core 59 will be moved endwise in the op-
posite direction. Tt is now clear that the
position of the pole charger 50 to secure the
reversal in the direction of rotation of the
motor, for either increasing or decreasing
the size of the nozzle orlﬁce is controlled
by the movement of the solenoid core, and
that this movement is in turn -determined
by the direction of movement of the pointer
45 of the gage 41, said pointer acting as a
movable contact member which is suscep’m-
ble to variations in pressure within the con-
duit at the point where the pressure trans-
mitting pipes communicate with sald con-
duit, namely at the intake openings.

The operation of the several devices will
be better understood from the following.
Let it be assumed that the entire system is
idle, as it would be during the period when
ashes were not being emp‘med—to start the
system in operation, ‘the steam supply to the
nozzle would be turned on. thereby creating
suction in the pipe line. Now, if one of the
1ntake openings is to be used, the valve 44
in the branch | pipe 43 commumcatmﬂ with
the conduit adjacent that p%rtlcuhr _open-
ing, is opened, the valve or valves in the
other branch pipe or pipes being closed. By
so doing, the gage 41 would be put into op-
eration,  the pomtor 45 imimediately register-
ing the pressure at the intake opemng, "it be-
ing understood that the gage is so adjusted
as to indicate the requlred or normal vacuum
for properly handling ashes, when the
pointer is in uprlght pos1t10n or at zero.
If, upon ‘opening the intake opening and
emptym ashes' therein, the suction is not
suﬂicwn’c to properly handle the ashes, that
15, below the predetermined normal vacuum,
the pointer or indicator will move in the di-
rection to indicate the deficiency, and so also
into, contact with that sector 65 which is part
of the circuit through the solenoid, which
energizes the same so as to move the core 59

1,365,804

thereof in the direction to throw the pole
changer 50 to the position required to ar-
range the field leads of the motor so as to
produce the rotation in a direction to expand
the fingers 21 of the nozzle. The expansion
of the fingers, as before explained, increases
the size of the nozzle and similarly the
volume of steam discharged, with the result
that the vacuum is increased until the re-
quired amount is obtained. The increase of
the vacuum in the system obviously has its
effect upon the gage, to the end that the
pointer is moved toward its normal or zero
position and out of contact with the sector,
thus opening the auxiliary circuit. This has
the effect of demagnetizing the solenoid 57,
with the result that the core 59 assumes an
intermediate position, such that the pole
changer actually breaks the circuit through
the motor field, thereby shuiting down the
motor. It follows, therefore, that the fin-
gers will remain stationary and in position
to form the orifice of a size required to pro-
duce the desired suction.

On the other hand, if the vacuum in the ¢

conduit at the intake opening in use is
greater than normal, the position of the
gage 41 will mdlcmte this condition by its
movement in the opposite direction and into

contact with the other sector 63, whereupon ¢

the other circuit through the solonoid 57 will
be closed, hence effecting the movement of
the core 59 in a direction as to ultimately
produce the contraction of the fingers 21 of
the nozzle, through the medium of the inter-
mediate electrical and mechanical elements.
Thus the vacuum will be decreased, the at-
tendant movement of the pointer 45 toward
normal readily opening the solenoid circuit
and shutting down the motor 40, as hefore.
It is apparent, therefore, that the func-
tion of the device herein described is to,
first, maintain the vacuum at each intake
opening at the normal amount, that is, the
amount predetermined ample to properly
handle the ashes; secondly, to increase the
vacuum to the normal amount, if for any
reason the conditions existing at the intake
opening are such as to require a greater

amount of vacuum to remove the ashes; 11f

thirdly, to decrease the vacuum at the intake
opening, if it is in excess of normal amount
required to handlé the ashes, and. lastly, to
control the vacuum st ench of the sevoral
intake openings, thus providing for the
variation in amount of steam necessary to
produce the same amount of vacnum at
several points throughout the system. In
other words, the amount of steam pressure

required to move the ash through the con-

duit is automatically regulated from each
intake opening and is proportionate to the
distance that the several intake openings are
from the discharge end of the conduit.

The fllIlCt]Olllnﬂ' of the device is entirely 1
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automatic, accomplishing its end by control-
ling the size of the nozzle orifice, which
amounts to providing a plurality of nozzles
varying in vacuum producing capacities
which are automatically brought into action
to give the vacuum desired under particu-
lar operating conditions.

The advantages of such an arrangement
are manifest, namely, that it provides a
more accurate method of controlling the op-
eration of the system, thus making it more
efficient and dependable under the varying
loads and operating conditions which a sys-
tem of this kind is subjected to, and, again,
greatly improves the efficiency of operation
of the system by accomplishing a marked
saving in the steam consumption of the
nozzles, an item which enters materially into
the cost of maintenance, not only of the sys-
tem itself, but of the entire boiler or steam
plant which it serves and of which it is a
part.

I claim as my invention:

1. In a conveying system, the combination
of a conduit, a steam nozzle communicating
with said conduit and provided with means
of adjustment to vary the volume of steam
discharged therethrough, and operating
mechanism connected with said nozzle-ad-
justment means and automatically con-
trolled by the change of pressure within the
conduit.

2. In a conveying system, the combination
of a conduit for conveying abrasive ma-
terials, a steam nozzle adapted to inject
steam into said conduit and provided with
means for adjusting the size of the dis-
charge passage thereof, and a pressure con-
trolled device actuated by the variation in
pressure within said conduit and operatively
connected with said nozzle-adjusting means
for automatically controlling the volume of
steam discharged by said nozzle.

3. In a conveying system, the combination
of a conduit, a steam nozzle communicating
with said conduit and comprising a member
movable to regulate the size of the orifice
thereof, a prime mover connected with said
orifice-regulating member, and a member
actuated by the variation in pressure with-
in said conduit and adapted to automatically
control the operation of said prime mover.

4. In a conveying system, the combina-
tion of a conduit, a steam nozzle communi-
cating with said conduit, comprising a mem-
ber operable to regulate the orifice of said
nozzle, a motor in driving conpnection with
said orifice-regulating member, and means
governed by the variation in pressure in
said conduit, for controlling the movement
of said orifice-regulating member.

5. In a conveying system, the combination
of a conduit for conveying materials, a
steam nozzle adapted to inject a steam jet
into said conduit and comprising a movable

S

member adapted to increase or decrease the
size of the discharge passage thereof, a
motor in driving connection with said mem-
ber, means for reversing the direction of ro-
tation of said motor, and means controlled
by the variation of pressure in said conduit,
for governing the direction of rotation of
said motor.

6. In a conveying system, the combination
of a conduit, a nozzle adapted to inject a
jet of steam into said conduit and compris-
ing a member movable in opposite direc-
tions to decrease or increase the size of the
orifice thereof, a motor in driving connec-
tion with said member of said nozzle and
rotative in opposite directions, and means
for reversing said motor, comprising an
electro-magnetic element controlling the flow
of current to said motor, an electric circuit
embracing said electro-magnetic element,
and means controlled by the pressure in said
conduit, for controlling the direction of flow
of current through said electro-magnetic
element.

7. In a conveying system, the combination
of a conduit, a pozzle adapted to inject a
steam jet into said conduit and comprising
contractible and expansible members adapt-
ed to increase and decrease the size of the
passage thereof, a motor connected with said
contractible and expansible members, and
means for reversing the said motor, embrac-
ing a pole changer in the field circuit of said
motor, electro-magnetic means connected
with said pole changer and embracing an
electric circuit, and means for reversing the
direction of flow of current through said
circuit, comprising a fixed contact member
and a movable contact member in said cir-
cuit, said movable contact member being
actuated by the variations in pressure in
said conduit.

8. In a conveying system, the combination

of a conduit, a nozzle adapted to inject a jet

of steam into said conduit and comprising
a plurality of fingers movable to decrease or
increase the size of the discharge passage
thereof, & motor in driving connection with
said fingers, a pole changer in the field cir-
cuit of said motor, a solenoid provided with
a movable core operatively connected with
sald pole changer, fixed contact members, a
movable contact member, and an electric cir-
cuit embracing said solenoid and said fixed
and movable contact members, said movable
contact member being actuated by the varia-
tion in pressure within the conduit, to re-
verse the direction of. flow of the current
through said solenoid.

. 9. In a conveying system, the combination
of a conduit, a nozzle adapted to nject a
steam jet through said conduit and compris-
ing contractible and expansible fingers
adapted to increase and decrease the size of
the passage thereof, an electric motor, speed
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reducing gears intermediate said motor and
nozzle fingers, a pole changer in the fleld
cireuit of gaid motor, and means controlled
by the variation in pressure in said conduit
for actuating said pole changer.

10. In a conveying system, the combina-
tion of a conduit, a nozzle adapted to inject
a stéam jet into said conduit and compris-
ing contractible and expansible members
adapted to increase and decrease the size of
the passage thereof, driving mechanism con-
nected with said nozzle, including an electric
motor, means for reversing the direction of
rotation of said motor, comprising a pole-
changing switch interposed in the field sup-
ply line, an electro-magnetic element opera-
tively connected with said pole-changing
switch,.and a device controlled by the pres-
sure.in said conduit and acting through said
electro-magnetic element and pole-changing
switch, to. stop, start, and reverse said motor.

11. In a conveymfr system, the combina-
tion of a conduit, a nozzle adapted to inject
a steam jet into said conduit and compris-
ing .contractible and expansible members
adapted to increase and decrease the size of

the . passage thereof, driving mechanism con-.

nected with said nozzle, mcludmg an elec-
tric motor adapted to rotate in both direc-
tions to contract or expand said fingers,
means for reversing the direction of rota-
tion of said motor , comprising a pole- -chang-
ing switch 1nterposed in the current supply
line to the field of said motor, and electro-
magnetic means for operating said pole-
chanomtr switch, embracing an electric cir-
cuit, ﬁ\ed conmct members, and a movable
on’mct member in said. circnit, said movable
contact member being actuated by the va-
riations.of pressure in y said conduit.

12. In a conveying system, the combina-
tion of a conduit, a plurality of intake open-
ings in said conduit, a steam nozzle in said
condmt provided with means for regulating
the discharge of steam therefrom, an elec-
tro- magnetlc element operatively connected
with said nozzle-regulating means, an elec-
tric_circuit embracing said electro-magnetic
element, fixed contact members, and a mov-
able contact member in said cirenit adapted
to control the action of said electro-mag-
netic element, said movable contact member
being ‘Ld‘mpted to be actuated by pressure
Wlthm said conduit, and means for trans-
mitting the pressure, at points adjacent the
semral intake openings, to said movable
contact member.

18. A nozzle adapted for use in conveying
systems, comprising a body having a.central
passage, a plurality of fingers e\tendlno
longitudinally of said body, means for mov-
ing said fingers into and out of said central
passage to vary the diameter thereof, and
each finger having the inner edge thereot
inclined mwardly “From the base of the fin-
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ger to a point intermdiate the ends thercof
and from such point inclined outwardly to-
ward thg outer end of the finger.

14. A nozzle adapted for use in conveying
systems, comprising a nozzle body prov ulu
with longitudinal slots, & plurality of fin-
gers pn‘omlly mounted on said bo\ly and ex-
tcndmg into said slots, and means for trans-
mitting movement to said fingers, to operate
the same in unison.

15. A nozzle adapted for use in conveying
systems, comprising a nozzle hody provided
with o plurality of longitndinal slots ar-
ranged about the central Dussuge e thereof, a
finger mounted in each of said slots and
adapted to be moved into and out of said
central passage, each of said fingers being
provided with a shaft journaled on said
nozzle bedy, gear members connecting all
of said sha’fts, and means for rotating said
shafts.

16. The method herein described of con-
veying disintegrated material from a plu-
rality of separated points through a conduit
to a common point which consists in charg-
ing the material into said conduit at gaid
points successively and successively creating
currents of fluid through the conduit hav.
ing conveying capacities proportional to the
distance of such charging points from thy
pomb of discharge from the conduit.

17. In a plant for conveying disintearated
material, the combination of o conduit hav-
ing & plurality of openings through which
material may be fed into the conduit, means
for esmahshlnq a current of flnid tnon"h
the conduit, and means at each inlet for pro-
portioning the carrvying capacity of such
current to the distance from cach of said
openings to the point of discharge of the
material from said conduit.

18. In a plant for conveying disintegrated
material, the combination of o conduit hav-
ng a phu"lhty of .openings through which
matelml may be fed into the condnit, means
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for es‘mbhshmo a current of fluid tnmmh

the conduit, and means arranged adjacent
to each charging onening adaj )tﬂd to so reg-
ulate the current producuw means that the
current established by the oper m on of any
regulating means will have o ArTYing en-
pacity proportional to the distance of travel
ot the material through the conduit.

19. In an ash conveying system, the com-
bination of an ash conveying conduit, hav-
ing in its length a plurality of ash intake
openings, means for supplymg motive fluid
to said conduit for moving the materinl
t-herethrmmh, and means aficeted upon the
happening of certain conditions at each ash
intalke opening for controlling the supply of
motive fluid to the conduit.

20. In an ash conveying system, the com-
binetion of an ash conveying conduit, hav-
ing in its length a plurality of ash intake
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openings, means for supplying motive fluid my invention, I affix my signature in the
to said conduit for moving the material &resence of two witnesses, this 9th day of
therethrough, and means operable from any arch, A. D. 1917.

one of the ash intake openings for control- ARTHUR P. STRONG.
5 ling the supply of motive fluid to said Witnesses :
conduit. Freman Sorrum,

In testimony that I claim the foregoing as H. R. Winson.



