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Speciﬁcatioﬁ- of Letters Patent.

Application filed January 29, 1907.

Patented July 12, 1910.
Serial No. 354,638,

To all whom 4t may concern:

Be it known that I, ArTaUR C. JOHNSTON,
a citizen of the Umted States, residing at
Wiyncote, Pennsylvania, have invented cer-

tain Improvements 1n Appftratus for Trans-
ferring Material from a High to a Lower

Level ‘llld Piling the VIatellal of which the
following is a spemﬁmtlon

My 111V611t1011 relates to certain improve-
ments in the construction of a chute for
transferring material from a high to a lower
level and 1s particularly adapted to the
transfer, without material breakage, of fran-
o1ble 111%19,1'1‘118j such as coal, from a
a lower level, either in 11111nednte chstl 1bu-
tion or to foun a pile upon a piling floor, or

“in a bin or other receptacle.
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In the accompanying drawings — Figure
I, 1s a vertical sectional view of 2 chute
illustrating my invention; Fig. 2,1s a section -
on the line 2—92, Fig. 1; I‘lﬂ 3 is sectional
view of a chute ‘u"mnﬁed to form a pile of
material; Fig. 4, is a view looking in the
dllectlon of the ‘"LlIOW Fig. 3 I‘lo b, 1s a
cation of the chute I 108 6,

o

view of a modif
7, 8 and 9, are other nmdlﬁmtlons of the
chute Fig. 10, 1s a view showing the chute
mounted 111 a st01 age bin; Fig. 11 1S O V1ew

of a spiral chute; I 1Q. 12 1S & sectlonal view

showing a series of chutes qrmnﬂed at an
mecline the same as Kig. 6; *mth a storage
bin; Fig. 13, 1s a sectmn‘ﬂ v1ew on the lme
13 mlu I‘w 19 Figs. 14 and 15, are views
of other modlﬁmtlons of my invention; Fig.

16, is a view showing a flat chute all‘moed

to carry out my Hwentmn fmd Figs. 17
anc. 18, are cross sectional wews of other
forms of chutes.

Referring in the first instance to Figs. 1
and 2, A is an inclined chute arranged ‘Lt an
anole oreater than the angle of repose of
the mqtelml to be tr ‘msferred This chute
has side members a—a and a series of trans-

verse ribs ¢’ extending across the chute-from

one side to the other, as illustrated in Figs.

1 and 2. At the upper end of the chute A
whlch may be of any desired length, is
shown a flight conveyer B, in the present
instance hfwmo flhights 0, Wthh deliver the
coal or other ma,terml to the chute and at
the base of the chute, as shown 1n Iig. 1,15 a
conveyer C, having

high to

 over the trough or bed ¢’ on to which the

coal rolls from the chute.

It will be understood that other means
may be employed to feed the material into

the chute or to carry the material away from
the base of the chute, or the material may

be allowed to qccumulate at the base of the
chute, as shown in Figs. 3 and 4.

Assuming coal to be the material to be
tmn%felred in the operation, the first coal
which is discharged from the conveyer B
flows from the conveyer B 111t0 the several
pockets formed by the ribs ¢’ until these
pockets have been successively filled, as in-

| dicated 1n Iig. 1, and it will be 110t1(:ed that
| in filling these,- pockets the coal forms
| a bed hfwmo a oreater angle than the ordi-

nary angle of repose of the material, as the
ribs are plefel ably arranged close tooethel
As the pockets are filled Wlth coal, as shown
in Fig. 1, the coal forms a 1011011 bed over
whicly the coal fed to the chute must flow
and as the feed of the coal is continued

each particle of additional coal will travel
down this roughened surface rolling upon

the coal held in the pockets of the chute
until it either reaches an unoccupied pocket

and 1s there retained or until all the pockets

have been filled, and it rolls off the chute

into the conveyer C at the bottom. Thus
material breakage of the coal is prevented,

since1t 1s 5ub]ected to no appreciable ver tlcal -
drop, but to a simple rolling or sliding action

thr ouohout the length of the chute over a
surhce sufﬁmently 101,1011 to act as a retard-
ing bed preventing any such acceleration in

the speed of the flow of material as would
be calculated to cause breakage.

In the case of the appamtus shown 1n
[ig. 1, the coal itself forms the roughened
bed m er which the material to be tmns-
ferred must flow, but it will be understood
that this bed mw be formed by any other
means which will prevent the too rapid
rush of coal down the inclined chute or any
vertical drop of the coal.

In Fig. 5, I have shown a modification of
the chute 1 which the bed «* 1s made of

gtones or other suitable material set 1n ce-

ment, thus forming a permanent roughened
bed Wlthout the use of transverse 11bs,, stich

l1ghts ¢, Wthh tmvel . as shown 1n Iig. 1.
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In Ifigs. 3 and 4, T have illustrated my in-

vention arranged to form a pile of coal or

other material, the apex of the pile, as the
latter imncreases in height, being shifted to-
ward the point of supply at the upper end
of the chute. It will be noticed that in
this case the coal as it travels down the
Inclined chute comes in contact with the ac-
cumulation of coal at the base of the chute.
In this case the piling floor D’ forms a stop
for the flow of coal and as the coal travels
down the inclined chute it comes in contact
with the floor or the accumulation of coal
upon the floor at the base of the chute and is
thereby caused to escape over the sides of
the latter at a point which 1s constantly
shifting toward the top of the chute. The
coal thus escaping from the chute continues
to flow down the mass of coal previously
accumulated until the angle of repose 1s at-
tained. This form of apparatus 1s particu-
larly adapted for filling bins with coal or

- sumilar material and in the case where the

25

depth of the bin or other receptacle may
male 1t desirable to use two or more lengths
of chute to deliver the coal from the top of

the bin to the bottom the chutes may be

arranged as 1 Ifig. 10. In this figure the
chutes are of the construction illustrated in
Ifig. 1, but are so proportioned that the

~ lower end ¢ of each section is directly above
the upper end ¢’ of the chute section next

39

40

45

below, and 1n the lower end e of each chute
1s an opening e® to allow coal to flow from
the upper chute onto the roughened sur-
face of the chute directly under it, thus se-

curing a continuous flow of material from

the upper end of the bin D’ to the bottom
thereof or to the apex of the pile formed

within the bin.

It will be understood that the chute A may
be of any shape, for instance, it may be
made as shown in either Figs. 17 or 18 with-
out departing from the invention. _

~In Ifig. 6, I have shown a modification of
my invention, in which the chute is arranged
at such an angle that the roughened surface

will be at the angle of repose of the material

- to be piled and the side walls ¢® of the chute

50

00

60

~of the chute.

65

A’ are tapered, being level with the body of

the chute at the lower end thereof and in-
creasing 1n height toward the upper end of
the chute, as illustrated in said figure. I

prefer to use cross ribs ¢* in this form of

apparatus similar to those illustrated in Fig.
1, but these ribs are not absolutely necessary.

- The coal as it 1s discharged from the con-
veyer B’ at the upper end of the chute

travels down the latter, accumulating back

of the several transverse ribs until there is
a body of coal throughout the entire length
This body 1s shallowest at
the base of the chute, increasing in depth as
1t nears the upper or feed end, as illustrated

terial breakage. _

-sides f

064,430

down the chute it ti'a.vells over the coal re-

‘tained on the chute, as in the forms of ap-

paratus heretofore described, but in this case

the coal will tend to accumlate at the upper

end of the chute and then will move gradu-
ally 1n a body, traveling down to the base

of the chute, or if a pile is being formed at

the base of the chute, as shown in TFig. 6,
until 1t reaches the apex of the pile when it
will flow laterally over the sides of the chute
and add to the pile. S

As 1ndicated by diagrammatic lines in

this figure, as the pile mcreases in height

the height of the coal in the chute also in-
creases proportionately. | -
Fig. 11, shows my invention as applied to

70

80

a spiral chute. The chute A2? is provided

with a series of transverse ribs, which form
pockets to retain the material so that there
1s an unbroken roughened surface from the
top

to the bottom of the spiral chute and

the flow of material down this chute will be

retarded to such an extent as to prevent ma-

In Figs. 12 and 13, I have illustrated the
chute shown in Fig. 6, as applied to a bin
D2, 1n which two or more chutes are used.

90

In this instance the chutes A’ are wider at

the upper end than at the lower end as
shown 1 Fig. 13 so that the material will

flow over the sides of the upper chute into

the wide portion of the chute directly be-
low 1t. o '

In Fig. 7, T have shown a chute A2 in

which the side members o° are stepped, so
that as the pile increases in height the point
of lateral discharge of the material from the

Db

100

chute will rise from one step to another -

throughout the length of the chute. In
some 1nstances the sides of the chute may
be dispensed with and the body A* of the

105

chute may be made wide enough to allow

the body of the coal to be retained in the

center of the chute and as the pile increases

the coal will be discharged laterally from

the chute over this I'e-ta_ined body, as illu_s-—_

trated 1in Fig. 16. - -

Kig. §, illustrates a modification of my
apparatus; in which the material is dis-
charged through openings ¢ in the bottom
of the chute A® and these discharge open-
ings are closed by means of suitable slides

or doors ¢ which may be withdrawn to

allow the coal to pass through the openings,
or a sliding apron I may be used, as illus-
trated 1n Fig. 14. In this instance, the in-

110

115

120 -

chned chute A® has a bottom open from one

end to the other and the apron is arranged
to slide in grooves to close this opening.
The coal 1s discharged from the chute over

125

the lower end of the apron I, as indicated in

said figure. |

In Fig.9,Thaveshownachute A7 with the

made in sections and these sections

in Fig. 6. As the coal continues to flow | can be dropped or removed one after the 139
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base of the chute A, as shown in Iig.
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other as the height of the pile increases, so
that the coal will be discharged over the
edges of the chute at the apex of the pile.
Thus it will be seen that the essential fea-
ture of the invention is the retarding of the
material n its downward flow to prevent

such accelerations of speed of flow as

would lead to breakage when the flowing
material comes 1n contact with the bed of a
conveyer or other receptacle at the base ot
the chute, or with an accumulation of the

material in a formed pile, either on a piling
floor or 1in a bin.

When the apex of the pile reaches the
upper end of the chute the pile is continued,
the discharge point of the conveyer B mov-
1N fOIWdI'd the material flowing over the
plle antil the entire bin or floor has been

filled.

It W111 be understood that while I have
shown in the modifications i Figs. 6, 7, 8,
9, 12 and 14, transverse ribs to ret&m the

_ cowl or Sllllﬂ‘tl‘ material to form the rough-

ened retarding surface, 1n some cases these
ribs may be chspensed "with as the floor or
side of the bin will form a stop for the ma-
terial to allow it to ‘lCCHHlUl‘Lte in the chute,
or a single cross rib ¢® may be used at the
15.
When the material reaches the height of the
stop, it will flow over the same, having
enough material to produce an inclined
roun'hened bed.
I claim:—

1. The combination of a fixed chute, ar-
ranged at an incline greater than the annle
of repose of the gr anular material to Te
transterred, and hfwmo a series of trans-
verse ribs fonmno a series of pockets, so
that the 1111t1‘L1 bod of material will ac-
cumulate 1m the pockets and form a rough-

ened retarding surface, with means for con-
tinuing the feeding of material to the chute,
said material ﬂowmo over the material in
the pockets, the latter material retarding
the downward movement of the main body
of the material.

9. The combination in a chute having
sides and arranged at an angle greater than
the angle of repose of the oranular material
to be plled and a piling floor upon which
the material collects, means for holding the
initial flow of the material so as to promde

‘a roug. 1e11ed surface over which the main

body of the material will travel, the rough-
ened surface retarding the tra Vel of said ma-
terial, and as the plle on the piling floor 1n-
creases 1n height, the material will flow over
the sides of the chute onto the pile without
droppmo and without material breakage.

3. A chute for transferring material irom
a high to a lower level, said chute belng ar-
1'a11ﬂed at an angle 01‘e%ter than the fuwle
of repose of the ma,terlal to be tr fmsferred
and h‘wmo* side members and transverse
ribs, said transverse Tibs being arranged
close together and of such a hewht that the
omnuhr materml flowing over the chute
will accumulate in the pockets formed by
the ribs and form a practically continuous
roughened surface, with means for feeding
the materlal over said roughened surface
causing 1t to flow by gre *Wlty alone Wlthout

| Hl‘ltBI'l‘Ll breakage.

In testimony whereof I have signed my
name to this spemﬁmtmn in the presence of
two subscribing witnesses.

ARTHUR C. JOHNSTON.

Witnesses:

. R. LOUGHERY,
W, A. BARe.
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