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1,319,119,

Specification of Letters Patent.

Patented Oct. 21, 1919,

" Appleation filed February 19, 1917. Serial No. 149,581.

7o all whom it may concern.

Be it -known that I, Josern MARTIN
ScHUTZ, a citizen of the United States, and
residing at Chicago, Cook county, Iliinois,
have invented certain new and useful Im-
provenients in and for Fuel-Feeders, of
which the following is a specification.

My invention relates to improvements in
machines for feeding more or less pulverized
substances and granular substances and for
mixing such substances with streams of air,
gas, andl the like. The invention has special
reference to means for feeding mixtures of
air and. fuel to furnaces: The feeder herein
shown first appeared somewhat diagram-
matically in my pending application, No.
147,759, series of 1915,

The general object of the invention is fo
provide means for the reliable and uniform
feeding of dry substances from a hopper or
the like. A further object is to provide for
the mixing of such substances with other
substances in measuréd or predetermined
proportions. Another object is to make it
possible to mechanically feed dry substances
into a space wherein the pressure is either
more or less than in the feed hopper or the
compartment containing the feeding device.
And thé particular object of the invention
is to provide an easily regulable and com-
plete unit mechanism for variably forming
and feciling a stream of air and crushed or
pulverized coal to an introgenerative fur-
nace such as I have described and cluimed
in my said application, Ser. No. 17,759,

In its best and most complete fornt my
invention consists in & mixing duct, to De
connected with the furnace or like to be
supplied; in combination with a variable
blower for supplying air or like to said duct,
a feeder proper for the dry substance, and
a feed valve or conveyer interposed between
said duct and said feeder, and acting to dis-
charge the substance inte said duct while
preventing the escape of air or .like from
said duet into the space containing the
feeder. The invention also consists in novel
constructions of the severgl elements named;

and in combinations thereof; all ag herein-

‘after described and particularly pointed out
in the appended
i

My invention will ke readily understood
on reference to the npanying drawings
which form part of this specification and in
which: Figure 1 is 8 v rtical section of a

<]

feeder embodying my invention, especially
adapted for use with an introgenerative
furnace of the construction shown in said
application, Ser. No. 147,759, the section be-
ing on the line X——X of Fig. 3; Fig. 2 is a
vertical sectional detail of the driving cou-
pler which connects the blower shaft with
%}‘tq feed roll and the rotary valve, the sec-
,tion being on the line Y—Y of Fig. 1; Fig.
8 is a vertical section on the line Z—Z of
Fig. 1; and Fig. 4 is a horizontal section on
thre line W—W of Figs. 1 and 3.

The machine herein shown is a unit which
ig complete in itself. T intend that one such
unit shall be used for tach furnace, or the
like, requiring a mixture of the kind which
it is adapted to make. But it is obvious that
under some conditions one unit or feeder
mny be used to simultaneously supply sev-
erpl furnaces or other devices.

Most conveniently, the device is built wtpon

the plan shown in the drawings, with the.

Blower, A, at the bottom; with the mixing
duct, B, next above; with a valve like unto
or eynivalent to the valve, C, above the

duct; and, with the feed roll, D, and fuel.

trink, E, at the top. The motor, ¥, what-
ever its kind, is preferably an element of
the unit, though obviously the blower muy
be operated 1n ways other than shown,
When used, the individual motor is placed
on a base extension, F’’, of the franie or
casing of the unit. I prefer that the motor
shall be at the level of the blower, A, rather
than elevated to a point where it would make
the unit top heavy. The rotor of the blawer,
the valve, C, and the feed roll, D, are inter-
connected or coupled by means of a coupler,
(3, at the side of the unit.

The details of construction and operation
are as follows:—The mixing duct, B, is
preferably rectangular in cross section, as
sliown in . IFig. 3. Its receiving end, 1, is
connected with the discharge of the blower,
A. TIts discharge end, 2, is connected with
the extension, 8, which leads to the furnace
or other device {not shown) to be supplied
with the mixture. The valve opening, 4,
in the top of the duct, B, is the opening
through which the fuel or other material is
delivered to said duct, and will be referred
to in conneetion with the feeding valve, C,
which occupies said opening, 4. The cross
sectional-size or capacity of the mixing duct
is determined by the volume of air or other
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'13. As shown n

5 side walls, 23, the

gas to be forced or drawn through it in 8
iven time. In practice this volume and the
velocity of  the air is always sufficient to
carry away the solid aterial fed into the

duct threugh the opening, When the
feeder is used with my introgenerative fur-

nace, the volume of air passed through the
duct, B, is that particular volume which
is required for the first stage combustion of
the fuel. The blower, A, occuples the space
beneath the duct or trunk, B, and comprises
the scroll-like casing or housing, 5, and the
rotor, 6. The air enters the seroll _through
openings, 7, In the ends of the main hous-
or casing, H, of the unit. The dis-
charge outlet, 8, of the blower 18 preferably
positioned at the bottom and by means of
the properly curved swecg’ or elbow, 9, 18
connected with the duct, B. As shown, the
elbow; 9, is preferably disposed on the ex-
terior of the unit. The discharge, 8, and
the elbow, 9, are preferably rectangular m
cross section, corresponding to the duct, B.
The rotor, G, preferably, is of the mulitple-
vane type and 1t rotates in the direction in-
dicated by the arrow, 10, in Fig. 1. As
shown in Fig. 3, the vanes are attached to
the central disk, 11, and the latter by means
of a hub, 12, is fixed on the blower shaft,
Fig. 8, the blower shaft
is directly connected to the shaft, 14, of the
motor or engine, F. A fiexible coupling, 13,
is preferably interposed. The gpeed of the
rotor s the same as the speed of the motory
F, and therefore may be regulated through
the medium thereof, as by means of the usual
regulator, 16, belonging to the motor, F. In-
asmuch as the rotor chaft rotates at high
speed I prefer to mount it in anti-friction
bearings, 17, 18 and 19, the Jatter being a
thrust bearing. The bearings described are
mounted in pillow blocks, 20, and 21, se-
cured on the frame, H . )

Those who are familiar with blowers of
the kind shown will understand. that the
volume and velocity of the-air delivered to
the trunk, B, will vary in direct proportion
to the speed of the rotor. The performance
therefore is easy of regulation.

‘Above the mixing trunk, B, is a hopper,
H’, formed by the sides of the frame, H,
together with the inclined walls, H””. This
hopper has cylindrical openings, 22, 1n its
endls and is provided with partial cylindrieal
latter being parts of ihe
walls, 17, and terminating at the gpening.
4. The upper part of the hopper is oo
cupied by the geed roll, D. and the trunk.
D/, which supplies said roll.  The lower
part of the hepper is occupied by the valve,
C. The chief member of the valve is n hub,
24, fixéd on & chaft. 25, The latter T
rivd in eentral hearings, 26 which. pref-
etably arve integral with the i
heads, 27, secured iny and closing, the eylip-

’

cylindrical”

1,310,119

drical openings, 22. Said openings, 22, are
of such size us to permit_the valve Lo be
passed endwise therethrough. The hub, 24, -
stead of beri g plainly cylindrical.is provided
with parallel ribs, 91, too short to reach
the walls, 23. Flexible packing strips. gL,
arve attached to the ribs, 24', and sweep the
walls, 23, as the valve is rotated. In this
manner tight joints are preserved between
the valve and the walls, 23, while the valve,
is in rotation. The purpose of this pack-
ing is to prevent air
ing through the opening,
ward blast ov a d wnwaril draft witnin the
hopper, H’, would tend to disturb the regul-
larity of the operation of the feeder. I com-

lete the packing of the valve hy equipping
its ends with plates, 28, and by placing soft
{;a,cking disks, 29, preferably of oily felt,

otween the plates, 28, and the heads, 27.
A further advantage of the packing, 29, is
that it serves to exclude grit from the bear-
ings, 26.

Tt should be observed that the rotary
valve, C, as here illustrated, is essentially @
evlindrical device containing a plurality of
pockets, C’. These successively receive the
material from the feed roll and convey the
same to ‘the mixing duct, B. The pockets,
C’, are more than large cnough to contain
the maximum quantity of .material which
they may receive from the feed roll, D, at
maximum speeds of operation. It may here
be explained that ordinarily the valve, C,
operates at a speed of from 25 to 30 revolu-
tions per minute. This ' is sufficient. to
carry away the material delivered by the
slowly rotated roll,- D, and is fast enough
to prevent noticeable fluctuations in t%\e
mixture discharged from the duct, B.
Tnder some conditions the pocket valve,
Y, niay be used as the primary feeder, but
in most cases its chief function is that of @
closure between the duct, B, and the hep-
per, H'. -

The large feed roll, D, the feed trunk,
D’, and the adjustable feed controlling
gate, D'/, in themselves constitute a combi-
nation which is new in itself and is capable”
of separate use. DBut as here shown, 1 pre-
fer this combinatioh as & ayxiliary to: the
feeding or pocket v:a,lv::,-,E C. The roll is
{)mvided with side flanges, 30, which em-
ynce the sides of the truni{, D’. The bot-
tom, 31, of said trunk conforms to the cy-
lindrical surface of the roll. The gate, D,
a5 shown, is slightly elevated above the sur-
tace of the roll and as the roll rotates, in
the direction of the arrow, 32, it withdraws
material from the trunk, T’, the thickness
of the layer withdrawn being determined
by the elevation of the' gate, D Said
gate
veniently, is raised and lowered by means
of the racks and - pinions, 34, 35. The pin-

4. Either an up-
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ions are fixed on o shaft, 36, which may
be turned by means of the hand wheel, 37,
A pinion, 38, on the other end of the shaft,
36, coacts with a detent, 39, to hold the gate
in any position to which 1t is ‘a(%usted by
means of the hand wheel, 37. Obviously
its position may be therebg changed at will;
and thus the quantity of material fed by
the roll, D, may be varied without chang-
ing the rotative speed of said roll, D. On
the other hand, every change of feed roll
speed results in varying the feed, assum-
ing that the gate D’ remaing ﬁxeg’l. Pres-
ently it will be seen that this variation of
feed by the roll (independent of the gate)
is accomplished automatically with every
change of rotor speed in the blower, A. It
should be noted that I position the gate,
D77, directly above, and, parallel to, the
axis of the roll, D. In this position the
gate coacts with the almost flat top of the
roll and prevents the gravity flow of the
material from the trunk, D’. At the same
time it offers a minimum resistance to the
positive feeding action of the feed roll
The roll, D, is keyed on a shaft, 40, which
has bearings, 41, in the frame, H, and is
held against Jongitudinal movement by the
collars, 42, 43,

Most conveniently the feed roll, D, com-
prises a hollow cylinder, 44, and two end
disks, 45, 45, the edges of which form the
flanges, 30. The cylinder, 44, is centered
by the internal Aanges, 46, on the disks, 45.
TF~ hubs, 47, of the disks are keyed to the
sl 7%, 40, as before explained ; and the disks
are held together by cross bolts, 48, com-

- pleting a rigid structure.

40

45

50

55

60.

As shown, T prefer that the feed roll, I,
the valve, C, the.duct, B, and the blower
casing shall all be of the same width, bat
obviously this is not strictly "essential,
Greater capacity i8;provided by incteasing
this width, ™ - -

The top of thé casing, H, is preferably
closed by a plate or flange on the base of
the trunk, I, together with a door, 50,
through which the feeding surface of the
roll may be reached. - This inclosing of the
feeder makes the unit dustless, a very de-
sirable feature, )

'The rotor of the blower, A, operates aty
high speed; the speed range, in practice,
being from 1060 to 3000 revolutions per:
minute. The pocket valve operates at about
fifteen revolutions per minute, for the low
speedl of the rotor; and at proportionately
increased speeds for the higher speeds of
the rotor. As explained, the feed roil oper-
ates in consonance with the blower and the
valve, but at very much lower speed.

As ghe most convenient, economical and
durable means of driving the valve, C, and
the s/toll, 1), in the manner stated, T em-

5 plév a mechanism or coupler, of which the

a

vertical shaft, 51, is the chief element. A
housing, 52, is provided on the bearing
block, 21. Other housings, 33 and 34, are
provided on the ends of respective shafts,
25 and 40, These housings provide bear-
ings for the vertical shaft, 51. The lower
end bearing of the shaft is a step, 52°.
Within the housing, 52, T provide the worm,
55, and the worm gear, 56, the former he-
ing fixed on the shaft, 13, and the latter
keyed to shaft, 51. Similarly there is a
worm, 57, on the shaft, 51, and 2 worm gear,
58, on the shaft, 25. A smaller worm, 59,
and a larger worm gear, 60, are provided
in the housing, 5¢. The rotative directions
of the blower, A, the valve, C, and the roll,
D, are indicated by arrows in Fig. 1. It

70
75

80

will be clear from the drawings that the -

high speed of the shaft, 13, is reduced in
the shaft, 51, through the agency of the
worm, 55, and gear. 56, Tt will alse be
elear that the worm gears belonging to the
valve and to the feed roll arve so propor-
tioned as to the proper relation between the
peripheral speeds of those elements,

The several housings and bearings de-
picted arc filled with grease and the unit
is capable of operating continnously* for

fong periods without attention, other than.

that required to regulate the feed.

I have not attempted to show the switches
and starting box ‘belonging to the motor,
they being of common construction,

Every variation of speed in the motor,
F, causes corresponding varviations in the
rotor, the valve and the feed voll. Tt fol-
lows that the operation of the unit is con-
veniently controlled by means of the regn-
lator, 16, belonging to the motor, and by
means of the gate adjusting device, 37. By
increasing the speed of the motor the deliv-
ery of mixture may be increased. By ad-
justing the gate, TV, the proportions of air
and solid material way be varied as désired.

The feeder unit herein deseribed is used |

in connection with means (not shown)
adapted to keep the trunk, D7, full of coal or
other material at all times. To start the
operation it is only necessary to start the
motor and raise the gate, D’’. Thereupon
air will be forced through the mixing duct,
B, and simultaneously material will bhe
withdrawn from the trunk, D’, by the feed
roll. Falling into the hopper, H’, the mate-
rial is received by the rotating pocket valve
and is thereby discharged into the current
of air moving through the duct, B. The
elongation of the feed valve to substantially
the full width of the duet, B, insures the
aven distribution of the material therein,
Unless the regulators, 16 and 37, are ad-

“justed the unit continues to cperate without

variation.
It will be obvious that instead of making
the casing, 5, of the blower integral with
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the unit frame, said casing may be separate
and may be put into the frame through the
open bottom thereof. ‘

As depicted, 1 prefer to make the unit
frame in three sections, which are parted on
the planes of the shafts, 13 and 40.

Various structural modifications, all with-
in the intent and scope of the invention,
will suggest themselves to those who are
skilled in the art. '

Having thus described my invention, I
claim as new and desive to secure by Letters
Patent :—

1. The feeder herein described, compris-
ing & mixing duct having an opening in
its top, in combination with a blower be-
neath said duct and having its outlet con-
nected therewith, a rotary pocket valve clos-
ing said opening, but serving as a conveyer
to discharge material into said duct, a hop-
per from which said pocket valve is fed, a
feed roll positioned to feed material to said
hopper., a feed trunk posltioned to feed said
roll, an adjustable gate for regulating the
feed from said trunk, and means for driv-
ing said blower, said valve and said rol] at
different but proportionately fixed speeds.

2. The feeder herein described, compris-
ing a mixing duct having an opening in its
top, in combmation with a hlower for mov-

ing air or like through said duct, 2 rotary |

pocket valve closing said opening but serv-
ing as a conveyer to discharge material into
said Jluct, o hopper from which said pocket
valve is fed, a feed voll positioned to feed
material to said hopper, a feed trunk posi-
tioned to feed said roll and an adjustable
gate for regulating the feed from said trunk.

3. A feeder comprising a receiving duct

"baving a receiving opening in its top, in

combination with a hopper rising from said
opening, a rotary feeding valve positioned
in said opening,-a feed trunk, a feed roll,
forming the bottom of said trunk, and posi-
tioned in said hopper. and a feed regulating
gate coacting with said trunk and roll.

4, A feeder comprising i receiving duet
having a receiving opening in its top, in
combination with a hopper rising from said
opening, a rotary feeding valve positioned

in said opening, a feed trunk, a feed roll
forming the bottom of said trunk, and posi-
tioned to deliver material therefrom into
said lhopper, a fuel feed regulating gate
coacting with said trunk and roll, and means
for driving said valve and said wvoll at a
proportionally fixed speed.

5. The feeder herein described, compris-
ing. a mixing duet having an opening in its
top, in combination with a rotary blower

for moving air or like through said duct,

a rotary pocket valve closing said opening,
but serving as a conveyer to discharge ma-
terial into said duct. a feed roll positioned
to feed materigl to said valve, a feed trunk
positioned to feed said roll, an adjustavle
gute for regulating the feed from said trunk,
means for driving said blower at high speed,
and a speed reducing positive drive coupler
wherchy rotation is imparted from said
bBlower to said roll and valve.

6. The feeder herein described, compris-
ing a mixing duct having an opening in its
top, in combination with a rotary blower for
moving air or like through said duet. a ro-
tary pocket valve closing said opening but
serving as a conveyer to discharge maferial
into said duet, a feed voll positioned to feed
material to said valve, a feed trunk posi-
tioned to feed snid roll, an adjustable gate
for regulating the feed from said trunk,
means for driving =aid blower at high speed
und a specd.reducing positive drive coupler
whereby rotation ix imparted from said
blower to satd roll and valve,

7. The feeder hercin described compris-
ing a mixing duct having an opening in its
top, in combindtion with means for moving
air or the like throngh said duct, a rotary
pocket valve elosing said opening but serv-
mg as a conveyver to dischurge material into
satd duet, a hopper from which said pocket
valve is fed, a feed roll positioned to feed
material to said hopper, a feed trunk posi-
tioned to feed said roll. and a feed regulat-
ing gate co-acting with said duet and roll.

In testimony whereof, T hava hereunto vet
my hand this 17th day of F_bruary, 1917,

JOSEPH MARTIN SCHUTZ.
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