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SPERAL LOWERING CEUTE AND l'EEE ICD OF IMANUEFACTURE. 

Application filed February 21, 1925. Serial No. 10,740. 

This invention relates to spiral lowering 
chutes adapted for use either as conveyors or 
separators and to an improved method of 
manufacturing the same. While not limited 
thereto, the particular embodiment of the 
invention illustrated is adapted for piling 
coal. 

In the storage of coal it is important that 
the mass be lowered in such a way that the 

10 lumps are not broken up into smaller sizes, 
it being well known to those familiar with 
the coal business, that coal with a minimum 
of so-called fines commands a higher market 
value. Coal is frequently stored in bins of in 

15 piles in the open and the same is usually dis 
charged from an overhead car traveling On 
tracks along the top of a shed or bin. There 
is often a distance of thirty feet or more be 
tween the track level and the floor of the 

20 storage. bin or yard. 
Spiral lowering chutes have been found to 

provide a satisfactory means for stacking or 
piling coal with the minimum breakage and 
the same have been used by dealer's doing a 

25 large volume of business. But for the Small 
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er dealer the cost of chutes as heretofore con 
structed is almost prohibitive. The lowering 
chutes previously used have been built up 
by warping flat segmental plates into an ap 
proximately spiral or helical shape and join 
ing the plates at their radial edges, such 
plates forming the flooring of the runway. 
In order to prevent the coal from flying off 
the outer edge of the runway under the in 
fluence of centrifugal force it has heretofore 
been necessary to provide a separate spiral 
retaining wall or flange following the out 
line of the edge of the runway. . 

in the manufacture of the previous forms 
of lowering chutes care must be taken in lay 
ing out the segmental plates to form an ap 
proximately true spiral, holes must be ac 
curately located for joining the plates and 
the side flanges or retaining walls must be 
carefully formed to follow the line of the 
runway floor. This all takes time and costs 
money and while the initial cost of installa 
tion does not prohibit the use of the devices 
by the larger dealers, small concerns find the 
cost almost prohibitive. 
An object of the present invention is t 

provide a method of manufacture and an in 

proved chute of unique construction which 
can be manufactured and sold at a lower cost 
than the types heretofore proposed and yet 
One which will perform its function equally as well. In the accompanying drawings Fig. 
1 illustrates one embodiment of my improved 
lowering chute; - 

Fig. 2 is an enlarged longitudinal section 
of the chute shown in Fig. 1; 

Fig. 3 is a Section on line 3 -3 of Fig. 1; 
Fig. 4 is an elevation illustrating a step in 

the method of forming the runway: Fig. 5 is a perspective view illustrating a 
blank from which the spiral may be formed; 

Fig. 6 is a detail of a joint between two 
adjacent sections of the runway. 

Fig. is a detail illustrating a modifica 
tion in the method of forming the runway. 

Figs. 8 to 12 show alternative embodiments 
of the invention. - 
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Refelling in detail to the drawings the 
lowering chute indicated generally by the 
nillneral 10 is supported by a plurality of up 
rights 12 which at spaced intervals are pro 
vided with suitable brackets 14 shaped to fit 
the underside of the runway. 
As best shown in Fig. 2 the runway is of 

concave cross-section. The embodiment, 
shown illustrates a runway of substantially 
semi-circular cross-section the same being so 
disposed that the inner edge 18 of the runway 
is at a considerably lower elevation than the 
outer edge 20. This disposition of the metal 
provides a floor portion 22 and what we may 
term a side wall portion 24. The coal is fed 
to the lowering chute from a suitable feed 
chute indicated at 26 and the material flows 
by gravity along the spiral floor portion 22 
and the side wall portion 24 prevents the 
lumps frein flying off on a tangent under the 
influence of centrifugal force. The runway 
may be anchored to the uprights in various 
ways, the drawing illustrating flush head 
bolts 28 which pass through suitable holes in 
the flanges of the uprights 12. Additional 
securing inneans imay be provided in the form 
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of flush head rivets 30 passing through the 
runway floor and secured to the brackets 14. 
The form of lowering chute above de 

scribed can be manufactured more easily than 
the types he'etofore proposed. This is espe 
cially true when they are formed according 
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to the method I now propose which contem 
plates providing a substantially straight 
length of pipe and bending it to a spiral foi'in 
of the 'equired pitch and dial heter as illus 
trated in Fig. 4, and then seveiling the pipe 
along the spiral lines a and gy. 
I will usually build the runway in sections 

of approximately one turn each although, of 
course, I am not limited to such a step and if 
desired. I may form one half turns, quarter 
turns Ol' even nake the sections in laits of 
more than one tui'in, 
different proportions according to the char'- 
acter of the material to be conveyed. While 
I do not wish to be limited thereto propose 
to use pipe say from eight to twelve inches 
inside diameter and to form spirals varying 
in outside diameter from about forty inches 
to forty-eight inches and in pitch from about 
forty inches to seventy-two inches. 

Referring to Fig. 4 it is noted that the pipe 
P is severed at diametrically opposite points 
on the line indicated at min, which line is at an 
angle to the horizontal. When the runway 
is formed in this way only one half of the 
pipe is used. conteia piate, howeve', cat 
ting the pipe as illustrated in Fig. 7 on the 
line m'. n. This will produce two trough 
shaped spirals both of which can be used for 
Some purposes such as a gravity conveyor. 

In Fig. 5 I have illustrated an alternative 
form of blank P used in building the spiral 
runway. The form shown in Fig. 5 may be 
produced either by cutting a pipe or piece of 
tubing longitudinally or it may be formed by 
pressing a flat plate or running the same 
through suitable dies or rolls such as used in 
the manufacture of pipe or skelp. This sub 
stantially U-shaped piece can then be bent to 
spiral form so as to provide a lowering chute 
substantially like that shown in Fig. 2. 
When the runway of the chute is inade in 

sections of one turn or fractions of a turn, 
the sections will be connected with one 
another by suitable splice plates 32 riveted or 
otherwise secured as indicated at 34 to the ad 
jacent sections as illustrated in Fig. 6. 
In the form of invention illustrated in Fig. 

2 wherein the spiral chute or runway is 
formed by severing a spiral pipe at diallet 
rically opposite points at an angle to the axis, 
for example as indicated at min, in Fig. 4. Only 
one half of the pipe is utilized. This, of 
course, is wasteful. On the other hand, 
where the pipe is severed on a horizontal line, 
as indicated at M.N' in Fig. 7, both halves of 
the spiral pipe can be used for some forms of 
conveyor by inverting one half of the pipe 
and uniting it to the end of the other half thus 
forming a trough of two complete turns. 
Such a J-shaped trough as this, however, in 
which the opposite edges are in the same hori 
zontal plane, does not form the best kind of 
spiral lowering chute for piling coal as the 
outer wall is not high enough to prevent the 

The spii'als inty take 
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coal from flying off under the influence of 
centirifugal force. 

By cutting a smail strip from the inner 
polition of the pipe and discarding it and then 
cutting the remaining spiral Section of the 
pipe in two symmetrical parts, I can provide 
a structui'e which is less wasteful of material 
in the course of imanufacture than the con 
structioi) show: il fig. 2 and the runway so 
fol'ned is well adapted for use as a spiral 
lowering chute for stacking or piling coal. 
Such an ai'i'angement and its method of 
hanufacture is illustrated in Figs. 8 to 10 in 
clusive. 

iReferring first to Fig. 8, provide a spiral 
Section of pipe of preferably one complete 
turn. then sever the pipe by an oxyacety 
lene torch or otherwise at the points o and p 
so as to sever a substantially parallel strip (y. 
This strip is discarded or wasted and the re 
Inainder of the blank appeal's approximately 
as shown in Fig. 9. It is noted that the cutso 
and p are made at points in the cross-section 
of the pipe which are substantially equi-dis 

In 
cross-section, therefore, the spiral runway of 
tant from the horizontai center line rs. 

Fig. 9 may be said to consist of upper and 
lower sections of symmetrical form. in 
Some cases may build the lowering chute of 
sections such as shown at Fig. 9 and when 
the lower portion indicated for example at 
A has become badly worn, i may invert the 
runway so that the portion indicated at B 
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will become the bottom, in this Way, the 
life of my novel type of lowering chute is very 
much greater than chutes heretofore pro 
posed. Riy invention also contemplates pro 
viding a lowering chute of substantially the 
design shown in Fig. 10. In this case the 
spiral runway is built of a number of Sections 
which are foined by Severing a spiral piece 
of pipe as indicated at T in Fig. 9 and con 
tinuing the cut along the spiral line so that 
the portions A and 3 form two separate sec 
tions. The section B is then inverted and its 
end is united to the end of section A thus 
forming the complete runway as indicated at 
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Fig. 10. The splice between the abutting 
ends is effected by means of a joint such as 
indicated in detail in Fig. 6. The runway 
thus formed provides a bottom wall 22 along 
which the coal travels and a side wall 24 
which is adapted to prevent the coal from 
flying over the edge of the chute under the 
influence of centrifugal force. It will be 
further noted that the outer edge 20 of this 
form of chute is considerabiy higher than the 
inner edge 18 although the difference in ele 
vation is not so pronounced as indicated in 
Fig. 2. - 
The construction illustrated in Figs. 8 to 

10 is that preferred although, of course, I am 
not limited thereto. 

In Fig. 11, have shown another alterna 
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tive construction of lowering chute in which 130 
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I utilize a spirally formed piece of pipe or 
tubing 40 which is first shaped to the desired 
pitch and diameter. I then cut away portions 
of the pipe as indicated at 42 to provide win 
dows or avenues of escape for the coal or 
other material flowing along the chute. The 
cut-outs are made preferably at regular in 
tervals so as to leave reinforcements or con 
necting ribs 44 which serve to maintain the 
cross-sectional shape of the pipe. 
As indicated in Fig. 12 which is a cross 

section on line 12-12 of Fig. 11, the upper 
and lower edges 46 and 48, respectively, are 
located at distances symmetrical with respect 
to the lhorizontal center line (-). In this 
figure I have indicated at 50 a cross-section 
representation of the coal traveling on the 
runway. It will be noticed that it piles up 
at an incline which is substantially equal to 
that of the angle of repose of the coal. The 
coal travels down the spiral path until it 
reaches the bottom of the runway where it 
starts to accumulate on the ground. The fol 
lowing quantities of coal fall over the edge 48 
to build up the pile, the latter progressing 
from the bottom upwardly as will be under 
stood. Finally, the stacking chute becomes 
practically imbedded or covered by the coal 
pile as will be understood from Fig. 1. As 
the coal is used up, of course, the chute is 
gradually uncovered and when the pile has 
been consumed the chute can be used again to 
form another pile. This goes on continuously 
extending over may be a period of years. 
Gradually, the portion of the chute over 
which the coal travels in its spiral trip along 
the runway, wears away. After this happens 
the entire runway may be inverted so that 
the portion which was formerly the top of 
the runway now becomes the bottom and the 
coal will be discharged over the edge 46. 
Thus the life of the lowering chute is prac 
tically doubled. 
Throughout this description I have em 

phasized the fact that coal or other material 
being handled is adapted to fall off the inner 
edge of the runway. In some forms the edge 
is continuous as, for example, in Figs. 2 and 
10 or the discharge edge is interrupted as in 
Fig. 11. It is not to be inferred, however, 
that my invention is limited to a conveyor in 
which the material is discharged inwardly 
as to the best of my knowledge I am the first 
to have proposed making a gravity conveyor 
by shaping a pipe or tube to spiral form and 
the invention is intended to embrace a gravity 
conveyor formed of pipe bent to substan 
tially spiral or helical form and adapted to 
receive material at the top and to discharge 
it at the bottom. Such a spiral pipe without 
apertures or cut away portions is well adapt 
ed for lowering coal from one height to an 
other with a minimum breakage of the lumps. 
While I have shown upright supports for 

the spirals in a number of the figures of the 

3 

drawings, it is to be understood that in some 
cases that such supports will be omitted inas 
much as the novel form of chate described is 
of sufficient rigidity to be self-supporting. 
When the uprights are omitted the spiral will 
be held in place by suitable braces secured 
to the chute and anchored to the walls of the 
coal pocket or other adjacent structure. 

in the foregoing detailed description the 
invention has been described as embodied in 
a spiral lowering chute and the method of 
manufacturing the same. However, it is to 
be understood that many of these advantages 
apply to spiral chutes used for other purposes 
such, for example, as those used in separating 
coal from slate and other impurities. The 
term “chute' as used in the claims is intended 
to apply to coal separators as well as to the 
type Of apparatus in which the chute is 
Inel'ely used to convey material from one 
point to another. 
Though I have described quite specifically 

certain details of construction and specific 
steps in the method of producing the run 
Way, it is not to be construed that I am lim 
ited thereto as various modifications both 
in construction and method of manufacture 
may be resorted to without departing from 
the invention as defined in the appended 
claims. 
What I claim is: 
1. In the manufacture of spiral chutes, 

the method which consists in providing a 
length of tubing, bending the same to form 
a spiral of determined pitch and diameter, 
removing a part of the tube thus leaving a 
concave chute of the required pitch and 
diameter. 

2. In the manufacture of spiral chutes, 
the method which consists in providing a straight length of pipe, bending the same to 
form a spiral of determined pitch and diam 
eter, severing the pipe along substantially 
parallel lines to form two concave chutes. 

3. In the manufacture of spiral chutes, 
the method which consists in providing a straight length of pipe, bending the same 
to form a spiral of determined pitch and 
diameter, severing the pipe along substan 
tially parallel lines to form two concave 
chutes, inverting one of the chutes so formed 
and joining it to an end of the other. 

4. In the manufacture of spiral chutes, 
the method which consists in providing a straight length of pipe, bending the same 
to form a spiral of determined pitch and 
diameter, removing a piece from the inner 
portion of the spiral and dividing the re 
maining portion along a substantially spiral 
line to form two symmetrical chutes, invert 
ing One of Said chutes and joining it to the 
end of the other to form a continuous spiral 
runway. 

5. A lowering chute of the class described 
comprising a runway formed of a plurality 
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of tubular sections bent to spiral form and each section comprising a pipe segment 
joined end to end, each Section having a cut- whose inner spiral edge is lower than its 
away portion to permit material to fall in- Outer spiral edge. . 
Wardly from the runway. lin witness whereof, I have hereunto signed 

6. A lowering chute of the character de- my name. 
scribed comprising a spiral runway formed - 
of a plurality of sections joined end to end, FRANKi-ARDEE. 
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