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~ ing the flow of granular or coarse particle mate- -
rial through lowering cnutes ‘particularly ch_utes-'
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My mvention xelaues to a neans for 1egulat-

- that may be moved or adjusted vertically.

- In a lowering chute, it is desirable hat the

chute be filled to:its full capacity so that the

‘material will fow dewnwardly in a steady uni-
It sometimes ‘happens, however,

that the capamty of the conveyor or feeding
mechanism does not equal that of the chute.
The -chute may, therefﬂre be only pvartly filled
so that particles of .coal or other material be-
ing fed will drop freely or will pounce about,
thus causing breakage of the par ticles.

- ering chute to correspond with varying feed rates,

- 40

25

- lustrated
- Which— -
PFig. 1 is a vertical sude view of a lawermg chute |

- 30

- Ing chute being broken away to mdvcate 1’05 Con-

so that the chute may be maintained filled suf-
ficiently for proper and efficient operation and

moregover to provide such a. control that may be-

operated from a pasﬂ;lon distant from the chute

‘and one that will permit the chute to be raised
or lowered mthout ef ecting the control mecha—_'

nism.

in the accompanymg dra,wmgs in

of the zig-zag type and a regulator therefor em-
bodying my invention, a portion of the lower-

struction;
"Fig. 2 is a hormonta,l section of the a,ppa,ratus

'_taken on line 2--2 of Fig. 1;

40

“Plig. 3°is a vertical sectmna,l view of a,nother'
'type of loader and & discharge regulator embody-

mg the invention; |
Fig. 4 is a vertical view par tly in section of a

modification of the invention, parts being broken
away to-show the consbructmn ol the d1scharge-

| control element;

45

Fig. 5 is a horlzonta,l 5ect1on of a part of the'_

appamtus shown in Fig. 4:

Fig. 6 is a vertical elevatlon of still anothel |

modiﬂca,tmn and -

Fig. T is an eleva,tmn partly 111 sectlon of the

lower part of a chute and 2 d1scharge control
means therefor. |

The flow regulator af my mventlon may be
 applied to any suitable chute, in which the coal
or cther material ﬂows downwardly Wlth a, re-
tarded movement - |

In Figs. 1 and 2 of the a.ccompa:nymg d1 aw-

ings, it is iliustrated by way of example as ap-
55 plied to a flexible lowering chute of the type

An object of my mventm*l is to provide a means

| pro Ithell upper and lower part
for regulatving the flow of material through a low-

The various features of the mventmn are il

of Fig. 1 and the coal will flow =

(Cl 193--—32)

| -._.hown in my Patmt Ne 1 874 ‘3'4:.:: 1ssued Au ust -
30, 1932. |

In this type of chuie, a number of
buckets 10 are szcured tegether in vertical se-

“ries, each buckﬂt having an ineclined floor or
‘shelf 11 and an inclined end plate 12 at right €6
angles to the floor 11 and spaced from the edge
thereof t¢ form o discharge opening 13, thlough

which the coal, or other material Slmmg down-
wardly over tbe floor 11, will discharge to the:
next lower bucket, in which the progression of 5
the material will be repeated. Each. bucket is
provided with a pair of side walls 14 and 15 to

confine the. material and complete the bucket.

The side. walls 14 and 15 are slightly offset in

so that the upper 70
edge of one bucket overla,ps the lower edge of
the bucket immediately. above it and the buckets .

are serured at their oveﬂappmg parts by means

of bholts 18 to form a continuous chain. The
uppermost bucket, mdlcateu at 17 in Fig. 1, is 75
secured to and ﬂupwrted by a pair of cables 18

on opposite sides and may be raised or lowered:

by means of the cables. Suitable guides 19, into

which the projecting ends of the bolts 16 may
pass are provided to help hold the upper buckets 80
in proper pomtmn Ielatwe 1o E:L feed trough or

- chute 20.

The buckets are each C 1t to chlml odefes 21
which - ahgn with the open end of the spoui 20.

‘The spout 29 is also provided with a frame 22, 85

witich encloses the chute at the level of the spout
and holds it in place. In appar atus of this type,
the coal or other material flows dwmwa...dly

through the spout 20 and thence onto a floor 11 o
of a bucket which is brought into alignment or 9o

slightly below - the fioor of the spaut 'The coal
then flows down the inclined floor 11 until it is
stopped . by the end wall 12 and caused to jow
throtugh the opening 13 to the next lower bucket.

‘When the chute 2¢ supplies material as rapidly 95 :
- as the buckets 10 pass it downwardly, the buckets

will remain filied, as indicated in the broken part .

slowly and in a
steady stream. If, however, the feed of the ma- -
terial through the spout should be less than the 100

‘rate of flow through the vertical lowering chute,

the buckets would become partly empty and the
particles of coal would ke free to roll and bounce.

In my present invention, a flow regulator is pro-

vided which contreols the discharge of material 105

from the lowermost bucket so that this d1scha,rge |

may he made as small as the supply of msaterial
13111 ough the spout 20.
This flow regulator cnmpuseg a di schm ge

buck.etzza_ pivoted by means of a bolt 24 at__zts_ 110
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upper edge to the lowermost of the chute buckets
10 so that it may be tilted about a horizontal axis
and the floor 25 of the bucket 23 may be given a
oreater or less inclination to increase or decrease
the discharge of material. The bucket 23 is pro-
vided with an end wall 28 and suitable side walls
27. The tilting of the bucket 23 and its position
about the axis of the bolt 24 is controlled by means
of a cord 28 secured at its lower end to an eyelet
29 on the bucket 23 and at its upper end to a plate
30 mounted on the uppermost bucket 17.

The cable 28 may be secured directly to the
bucket 17, if desired. The cable 28 extends up-
wardly from the eyelet 29 and then passes OVer 4
pulley 31 of a double sheave pulley and thence
about a control pulley 32, mounted on a swinging
lever 33. Thereafter, the cable passes below and
about a second pulley 34 of the double sheaved
pulley and upwardly to the plate 30. The lever
33 is pivoted on a pin 35 and may be rocked on the
pin 35 by means of a handle 36 at its opposite end.
When the lever 33 is moved counterclockwise, for
example, from the position shown in full lines to
that shown in dotted lines, the cable 28 will be
drawn upwardly between the discharge bucket 25
and the pulley 31 to supply the additional length
required between the pulley 32 and the pulleys 31
and 34 snd this will cause a tilting of the discharge
bucket 25 from the position shown in full lines In
Fig. 1 to a position such as indicated in the broken
lines of Fig. 1. The lever 33 may of course e
swung to any position between tnose shown In
full and dotted lines in Fig. 1 and may be held in
position by means of a notched segment 37 and

- a pawl 38 on the lever 33.

It will be apparent that through the above
mechanism the discharge of material from the
lowering chute may be controlled and accoraingly
the rale of feed through the chute may be adjust-
ed to the rate of supply through the spout 20. It
will also be apparent that the lever 33 may be po-
sitioned at any distance from the lowering chute
as convenience may require. The position of the
discharge bucket 25 is also not altered by the rais-
ing or lowering of the chute because the relative
distance between the top and bottom of the chute
is always the same and the cable slides freely
about the pulleys 31, 32 and 34. The chute may,
therefore, be raised or adjusted while 1n operation
fecting the control of the discharge

therefrom.,

In the modification ¢f the invention shown in
Fig. 3. the chute 39 is formed on three sides with
vertical enclosing walls 43, while the fourth side
adiacent to the feeding hopper 41 is open to re-
ceive coal or other material from an opening 42
in the hopper 40. The coal is prevented from
flowing out of the open side by means of inclined
spaced steps 43. It will be apparent that in any
position of vertical adjustment of the chute the
coal may flow through the feed opening 42 be-
tween a pair of steps 43 and is thereafter retained
therein inasmuch as there is no downwardly in-
clined path sidewise of the chute. Upon reach-

" ing the bottom of the chute, the coal enters a dis-

charge spout 44, the outlet of which Is controlled

by a hinged bottom plate 45.
It will be apparent that if the coal discharges

from the chute through the spout 44 more rapidly

than it is fed thereto, the chute will empty and

remain empty and the particles of coal will drop
freely through the chute with danger of breaking
and dusting. However, if the discharge of coal
through the spout 44 is restricted by the bottom
plate 45 the chute will remain filled and the coal

1,961,595

will flow downwardly therethrough in a steady
unbroken stream, as indicated in the drawings.

The position of the bottom plate 45 in my in-
vention is controlled by a cable 28’ secured at 28’
as in Figs. 1 and 2 to the bottom plate 45 and at
its upper end to a bracket 30’ on the chute 39.
'Phe effective length of the cable between the
bottcm plate 45 and the bracket 307 is adjusted
to control the position of the plate 45 by varying
the loop formed in the cable as the latter passes
about the fixed deouble sheaves 34’ and the mov-
ahle sheave 32’ carried on the lever 33’ in a man-
ner similar to that of Figs. 1 and 2. It will be
understood that the position of the lever 33" and
sheave 32’ may be controlled and fized by the
handle 36’, notched segment 37 and pawl 38,
as in the embkodiment shown in Figs. 1 and 2.

In the preferred embodiment of the invention
illustrated, the cable has been carried about pul-
leys 31, 32 and 34 as this is the preferred and most
desirable arrangement. It will be understood,
however, that other equivalent means mighys be
employed, if desired. o

In the modification shown in Tig. 4, the dis-
charge from the bottom of a chute 46, which may
he of the type shown in Fig. 1, or of other suitable
types, is controlled by a cable 47 secured at its
upper end to a bracket 48 fixed on the chute and
at its lower end to a swinging plate 49, or other
movable element of the discharge control mech-
anicm. Coal, cr cther material, may be supplied
ta the chute from a spout 20, as in the modifica-
tion shown in Fig. 1. The cable 47 passes between
2, pair of grooved sheaves 50 and 51, whicii are

30

89

90

95

100

105

mounted on a block 52, pivotally supported on a 1l

pivot rod 53, carried on an extension 54 of the
spout 20.. The block 52 may be tilted or rocked
about the supporting pivot rod 53, by means of a
hand lever 55, connected by means of a rod or

cabie 56 to a depending arm 57 of the block 52. 1Ig

When the lever 55 is swung from the position
shown in full lines in Fig. 4 to that shown 1n
dotted lines, the sheave block 52 is swung irom
the position indicated in full lines to that In
dotted lines. The cable 47 is thereby defiected and
its effective length hetween the fixed point 48 and
the movable discharge element 49 is shortened.
The plate 49 is accordingly raised to a position
such as that indicated in broken lines in Fig. 4.
The lever 55 may be moved to and held in any
position between those shown in full and dotted

lines in Fig. 4 and the sheave block and the plate:

49 will accordingly take the position intermediate
those indicated. | N

In this manner, the position of the lever 5o
controls the position of the discharge outlet plate
49 The sheaves 50 and 51 rotate freely so that
the cable 47 may pass freely upwardly and down-
wardly with the chute 46 without affecting the
effective lencth of cable between the fixed point
48 and the plate 49, as determined by the position
of the sheave block b2,

Tn the modification shown in Fig. 6, the inven-
tion is illustrated, by way of example, as applied
to a, chute 58 having alternately spaced zig-zag
plates 59, to control the downward movement of
the material. In this case, the position of a dis-
charge controlling plate or damper 60 is controlled
by means of a cable 61, secured at ifs upper end
to a bracket 62 to the chute and at its lower end
to a bracket 63 on the discharge mechanism. The
cable 61 runs through a deflecting mechanism
comprising a sheave block 64 carried on a rod 69
and is slidably mounted on a bracket 66 on the
feed spout 67. The rod 65 and sheave block 64
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'- are movable by mea,ng of a lever 68 connected to

the rod 68 by a connecting rod 69. When the
lever is moved from the position shown in full

‘lines in Fig. 6 to that shown in dotted lines and
‘the sheave block 64 is drawn to the left, to the
- bosition indicated in broken lines, thereby deflect-

ing the cable 61, as indicated, and shortening its
effective length between the bracket 62 and 63 and
thereby tilting the discharge control device 60 to
reciprocate the discharge of material. In this
case also the cable 61 is freely slidable through
the sheave block 64 in all positions of the latter,
so that the chute may be moved vertically without
materially altering the pomtwn of the dlschorge

contrel mechanism.

- In the above examples, the mvontlon has been
shown as applied to a dlsoharge control means

having a tilting plate. It is, however, not limited

to use with a plate of this type. A vertically slid-
ing plate 70 may be employed and may be lifted
to a determinable position by means of a cable 71,
operated by any of the control devices of the pre-

. ceding figures to control the opening formed by

25

the plate 70 above an inclined bottom plate 2.
It will be understood that although the control
mechanism and the method of control of the

- present invention have been illustrated in con-

30

nection with a limited number of types of chutes,

that it may be applied to any type of chute a,nd-'

It will also
‘be understood that the examples given in the

to any type of discharge opening.

B above figures are illustrative rather than limiting

30

| 'is---- _
1. A zig-zag loader having a hDI‘IZDIlt&HF piv-

40

..50._

and that other methods and mechanisms for

shortening or controlling the effective. length of-
a cable, while permitting the cable to move freely

lengthwise may be employed.
Having desombed the mventmn wha,t I olalm

oled discharge bucket, a chute discharging into

 said loader above said discharge bucket, a double

sheave mounted in fixed position relative to said

- chute, a sheave mounted for limited movement
relative to said double sheave, and a cable se--

cured to said discharge bucket to control its tilt-

- Ing movement and trained successively about said
“double sheave, said movable sheave to form a

closed loop and sooured at its opposite end to an
upper bucket of said loader.

2. A loader of the type desoll}::ed which com-
‘prises means for feeding material thereto, a ver-

- tically movable lowering chute receiving mate-

‘rial from said feeding means and having a dis-

- charge confrol member at the lower portion there-

Ry |
BT

70

of, a cable secured at one end to sald member

and at the other end to an anchor age secured to
the chute, said cable formed into a variable loop

- between said discharge control member and said
- anchorage,
60 |

a normally fixed guiding means

_ 3
through Wthh S&Id ooblo is freely slidable into
and out of said loop and movable guiding means

over which said cable is freely slidable in said '

-loop to increase or decrease the size of said loop

and thereby to increase or decrease the effective

length of said cable belween sald dischar ge con-

trol member and said anchorage.
3. A zig-zag loader having a houzonta]ly piv-
oted discharge hucketf, a chute discharging into

-sald loader above said discharge bucket, a. double

sheave mounted in fixed position relative to said
chute, a sheave mounted for limited movement
relative to said double sheave, and a cable secured
to said discharge bucket to control its tilting
movement and trained successively about said

double sheave, said movable sheave to form a
closed loop and secured at its opposite end to an

80
85

90

upper bucket of said loadel means to raise said

zig-zag loader.
- 4. A downwardly feedmg loader means for
feeding material to said loader, a discharge con-

trol means at the lower end of said loader, a cable

- secured to said discharge control means and to
- said loader above said feeding means and having
& loop passing freely around guides at a fixed

altitude, and means to vary the distance between
sald guides to alter the size of said loop to vary

‘the effective length of cable between said dis-

charge control means and said loader.

5. A downwardly feeding vertically ‘movable

loader, a tilting discharge control means for said
loader, a control cable secured at one end tc said

sald discharge control means, a set of sheaves at
a fixed position about which said cable is looped

sald sheaves to vary the size of said loop.

6. A discharge control apparatus for . g movable

ohute which comprises a cable fixed at one end to

move with said chute, a discharge control mem- 7
~ber attached to the opposite end of sald cable and

means for deﬂeotmg sald cable between its at-
tachment to said discharge control member and

‘the end fixed to said chute while permitting it to

move freely through said deflecting means.

1. The combination with a vertically adjustable
| dlsohorge chute, of mechanism for controlling the

95

100

105

~discharge control means and to said loader above

113

and means for varying the distance between

discharge from said chute while permitting move-

ment of said chute, which comprises a movable
discharge control element; a cable attached to
said element and secured to said chute at a dis-.

tance from said control. element and actuating

means for taking up or paying out cable from s

direct line between said discharge element and

its point of attachment to the chute to vary the 13

effective length of cable therebetween and guide

frnd
ot

means to permit said cable to run freely through - "

sald actuating means. |
| FRANK PARDEE, JR.
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