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The invention relates to the handling of exca-
vated material and has for its general object the
provision of a novel method together with a com~
bination of means ior the purpose whereby the

5 cost of making fills, ete., etc. will be greatly re-
duced. ‘ i '

It is well known that at present the system of
handling excavated material in connection with
construction work, where power shovels and

15 otnier digging apparatus are employed, involves
the laying of a track upsn which dump or other
carsarerun. Wagons, tricks, and in fact hauling
apparatus of many Kinds are also employed to
convey - excavated material from the. point of

15 loading to where it is to be discharged, that is
to say placed in an embankment or wasted, and
where cuts have to be made through a hill and
the material taken therefrom:to make an em-
hankment, or what is coramonly called g “A11” tha

272 custor is to build a trzstle and run the cars
thereonto and keep discharging the material
“therefrom until the fill or embankment attains
the proper height or level. -All of “this ‘involves
great -expense, particularly the building of the

23 frestle. whichis usually left in the embank-

ment., . The pressure. of the trestle in  the
embankment -is frequently very  undersirable
but it is nof. feasible to remove it after it
has become embedded in  the material  dis-
charged. . It is also known thatb it zreﬁven‘dy oc~
curs that where a road, il or embankment is-to
be created between two points, material to make
the fill is not available from either side or end
and it therefore becomes necessary. to establish
what is commonly called a “borrow pit” from
which the necessary. material is procured.: In
some instances this may mean that the material
woutd have t¢ be hauled fromm a low point to the
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top of the fill or embankment,  This last men-

46 tioned conjingsncy may o may not involve the
use of a trestle but in any event ths problems
to be met are difficult to solve and great expense
is-unavoidable when the material is handled by
ordinary methods.

It is with the above facts in view that I have
devised the present invention which contem-~
plates providing a method of handling excavated
material involving the employment of a sectional
50 chute which may be laid simply upon the surface

of the ground as needed and which extends from
the point of loading to the point of discharge
without any need for a trestle, the chute itself
serving as a track. upon which may be operated
55 an appropriate locomotive or the like equipped
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with means for dragging or bulldozing the mate-
rial along the chute.

An important object of the invention is to pro-
vide an apparatus for this purpose in which the
chute may be equipped with racks cooperabing
with gears.on the locomotive so as to insure trac-
tion -and overcome. the frictional resistance to
movement of the load along the chute.

Another object is to provide an apparatus of
this type in which the locomotive may be equipped
with crane means not only for raising and lower-
ing the scrapers or bulldozers but also for hand-
ling the chute sections necessary to be-placed in
position as the distance between the. points of
loading and discharge increases. or when the
chute is to be disassembled.

A further object is to provide an apparatus in
which the chute may have an inlet at its side
so that the locomotive, if .of the bulldozer type,
may be run over the point of loading the chute,
such being, however, unnecessary if the locomo-

tive be equipped with hoe-like scrapers instead of -

bulldozing means. )
A-more specific object is to provide an appa-

ratus embodying a sectional chute of novel for-

mation whereby it will possess.great strength and
be capable of sustaining the weight of the loco-
motive or other traction device travelling along it.

An additional object is to provide a method and
apparatus of this character which will be simple
to install, inexpensive to operate, rapid and efii-
cient in action, and a general improvement in the
art.

To the attainment of the foregoing and other
obhjects and advantages, the invention consists in

the method ‘and combination of apparatus for

carrying it out to be hereinafter more fully de-

‘seribed and claimed, and illustrated in the ac-

companying drawings in which:

PFigure 1 is a sectional view showing a chute
w1th a locomotive operating along it, ‘

Figure 2 .is a cross section taken on the line
2—2 of Figure 1-and looking in the direction of
the arrows,

Figure 3 is a cross section taken on the -line
3—3 of Figure 1 and looking in.the same direc-
tlon

Figure 4 is a side elevation of one section of a

convement chute,

Figure 5 is a cross section therethrough taken
on the line 5—5 of Figure 4,

Figure 6 is an enlarged detail section through
the upper edge of the chute.
. Figure 7 is a side elevation of what is' shown
in Figure 6,
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-.as shown at 24.

2

Figure 8 is a cross section through a railroad
track showing an elevated conveyor arrangement
for conducting material across,

PFigure 9 is a view showing a method of carry-
ing out the invention if the railroad be on.an
embankment, and

Figure 10 is a diagrammatic plan view show-
ing a method of avoiding ohstructions.

At the very outset it should be distinectly under-
stood that the basic idea of my invention is not
dependent upon the use of any specific or definite
type of apparatus, except of course in some par-
ticulars, as it is readily conceivaple that a large
number of instrumentalities may be resorted to
for accomplishing the desired result. However,
I have illustrated and will describe a certain ar-
rangement of parts and devices which will co-
operate to carry out my invention Wlth a high
degree of success.

Referring more particularly to the drawings I
have illustrated a chute designated as a whole
by the numeral 19, and this chufe is formed of
sections 11 one of which is illustrated in consid-
erable detail in Figures 4 to 7. This chute is in-
tended to be laid upon the ground, without any
preliminary foundation, and is to serve itself as
a trackway along which any suitable haulage de-
vices may bhe operated. The sections are laid
end to end and are detachably connected in such
manner that the entire assembly will be more
or less flexible so as not to be distorted asithe
result of irregularities in the contour of the
ground.

While, as mentioned abkove, the construction
of the chute might be varied, I have shown each
section 11 as comprising horizontal channel bars
12 located at the ends and to which are secured
upright channel bars 13 and 14, the latter being
located inwardly of the former. The uprights
13 and 14 are provided at each end of each hori-
zontal bhar 12 and are braced by diagonally ar-
ranged angle bars 15 secured to the bars 13 and
14 and also the bars 12. Secured upon the upper
ends of the uprights 14 are Z-bars 16 upon which
are preferably provided rail elements 17 secured
in place as by bolts 18 which pass through them
and through the horizontal portions of the z-
bars. Located between the upper vertical flanges
of the Z-bars and the inner faces of the up-
rights 13 are racks 19 secured in place as by bolts
20. This constitutes the framework. The body
of the chute section comprises a preferably sub-
stantially semicylindrical shell 21 secured at its
bhottom to the channel bars 12, as shown at 22,
secured at its intermediate portions to the braces
15, as shown at 23, and secured to the uprights
14 and lower vertical flanges of the Z-bars 16,
The rack bar 19 is intended to
“break joint” with the remainder of the chute
section and is therefore shown as having one
end terminating short of the end of the section
and its other end providéd with an extension 25
formed with a hole 26,

As mentioned akove, the chute sections are in-
tended to be laid upon the ground in end to end
relation and when this is done bolts are passed
through holes 27 in the upper ends of the up-
rights 13 and Z-bars 16 at one’'end of each sec-

" tion and through the holes 26 in the adjacent

ends of the rack bars of the next section. In or-
der not to rely entirely upon these bolts for hold-
ing the sections -assembled, I may. provide one
end of each section with pivoted hooks 28 adapt-
ed to engage keepers 29 on the adjacent end of
the next section. By virtue of this arfangement
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it is clear that the successive sections may have
limited relative vertical movement so as to avoid
damage in the event that the chute is laid upon
an uneven or rolling surface.

It is intended that some suitable sort of loco-
motive or other traction device, indicated at 30,
be operated along and upon this chute for the
purpose of dragging material from the point
where it is loaded into the chute to the point
where it is desired for instance to make a fill
as indicated at A in Figure 1. Naturally there is
ne limitation as to the exact form of traction
or haulage device but it is necessarily equipped
with wheels 31 which travel along the track bars
17. Though it might not always be necessary it

is preferably that the wheel axles, at least the

driving axle, be equipped with gears 32 meshing
with the rack bars 19. Incidentally it might also
be mentioned that the rack bars 19 need not be
provided at both sides of the chute as one is prob-
ably sufficient to prevent slipping of the wheels
with respect to the chute and as a matter of fact
Figure 5 shows only one gear 32 and one rack bar
19, It should be understood though that the
structure can be duplicated at both sides of the
chute if desired. Naturally the intention is that
material excavated by cutting down an embank-
ment or procured from a “borrow pit” be de-
posited by any suitable means within the chute
so that the material may he conveyed along it
by means of the locomotive. In the present in-
stance the locomotive is represented as of the
bulldozer type, that is to say it is equipped with
pivoted heams 33 carrying a head 34 of scraper-
like form fitting more or less closely within the
shiell of the chute. These beams are represented
as provided with curved arms 35 travelling
through guides 36. The beams 33 carrying the
head or scraper are of course vertically movable
and may be held in elevated or lowered position
by the inserting some suitable pin, bolt or the
like through holes 37 in the guides 36 and through
selected ones of other holes 38 in the arms 35.
To effect raising and lowering of the beams and
scraper the locoimnotive is preferably provided
with a crane structure - including supports 39
carrying a pulley 40 over which is trained a cable
41 connected at one end with the head or scraper
34 and having its other end secured to and wound
upon-a drum. 42 adapted to he rotated by the
transmission mechanisin of a locomotive. By
this means it is very simple to lift the scraper
device when the load is discharged into the fill
A and it is desired to return the locomotive idly
to the point of loading of the chute so that the
scraper will not - strike against the material
dumped into the chute. )
Instead of the locomotive being of the bull-
dozer type as descriked it is quite evident that it
may just as easily be of the serapor tyve, that is
10 say instead of Uuehing 'hm load it may pull it.
In such an event beams similar to the heams 33
would be provided cauymg a hoe-like scraper,
or gang of scrapers, trailing behind the locomo-~
tive. The advantage of the bulidozer typsa is that
the load may ke pushed directly off the end of
the chute into the £l as illustrated in Figure 1
whereas if the scraper type is used such could not
be done as the material would be left at a point
spaced considerably short of the end of the chute,
thus necessitating that it, the material, be shov-
eled off. Referring to Figure 1 the discharging
position of the locomotive is shewn in dot and
dash lines at B. The normal position of the
seraper or bulldozer 34 is shown in full lines while
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its elevated or inactive position 15, 111ustrated atr :

C by dot.and dash lines.

If -the “locomotive - be of the tlalhng scraper:

type it is clear that the material where the cut
is. made may be’ deposited within the"chute by
the simple expedient of dumping it in by means
of a power shovel, conveyor or.anything else for
the reason that the locomotive itself does not have
to pass over the material, enly the trailing scraper
passing over, this latter causing no difficulty as
it is a simple matter to Iift whatever scraper is
provided. However, when the bulldozer type is
used it is obvious that it could not very well run

over the material charged info.the c¢hute unless
care be taken that the material does not pile up
above the top. In view of these circumstances
I may resort, if desired, to the use of means for
charging the chute from the side instead of the
top and at the right of Figure 1-and also in Fig-
ures 2 and 3 I have shown.a chte section’43 in
which the shell is :formed wm; an opening 44
through which material may pass into thé chute
through an upsta,ndiné logading chute or funnel-
like device 45 located at the side.dn position to have
material dumped directly into it by any means,
for instance the conveyor shown at.-46.  Material
introduced within the. chute by this means will
not: project: above the top and will consequently
not. clog the trackways and racks so that the bull-
dozer type of locomotive may be used. In actual
use, it should be understoed that after the loco-
motive has discharged a load into the fill-it is

run back ‘along “the sectional -chute’ with the:

scraper member-and its beams in elevated posi-
tion, until the entire traction device ‘passes over
the ‘material fed into the chute and reaches the
position indicated by dot and dash lines at D,
whereupon the beams together with the scraper
head are lowered so that upon forward movement
of the locomotive the charge of. material will be
<hute to the discharge end. In
the carrying out of the absve mentioned cpera-
tion it will ke seen that the work of Toading 'ma-
terial into thé chule may be.cont‘inuuus, there
being nolost motion in this respect s bound
to e the.case with ordinary handiing syutcms‘
T the prasctical carrying out-of my invention
whiie I have referred to ¢nly one locomotive it
should be understood that -if ‘Jesired more may

,,,,,

“'belused, operating: in relays, one dragging the

load a.certain-distance and another picking it up
and dragging it or bulldozing it the remaining
distance or a ‘portion of the remaining distance
after-which yet' another may come into play,
the reasch for.this being that inthe event that

- the distance between the:point of loading and
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dischargeis very great the material accumulating
at the loading point might become too'great while
the previous charge is being forced ‘along the
chute by the locomotive. In other words it would
abpear that for rapid action the longer the chute
the greater should be the numberof traction
devices operating along it. ‘

By virtue of the provision of the crane deviee
on the locomotive it becomes a simple matter to
build on to the chute as the fill A becomes filled
up. As the material discharged from the chute
builds up within the fill and the surface becomes
level with the surface at the end of the chute an
additional chute section must be placed in posi-
tion and the crane above referred to permits this
to be done in a simple and expediticus manner,

In the use of my system and apparatus it is of
course to be considered that like with all other
systems there is the possibility that it ‘is neces-

3

sary to.carry the load over a road, highway; rail-

road track or the like, in which event it is easily .

cornceivable that an elevated conveyor 47 might

“be provided onto which the material might be

discharged from the chute 48 and which could be
utilized for conducting the material to a similar
chute 49 located at the other side of the obstruc~
tion. This is illustrated in Figure 8 wherein a
railroad track is shown in section at 50;" If the
railroad 51 be on an embankment 52 as shown in
Figure 9, a tunnel 53 may be cut for the passage
of the chute 54; -

.From the foregoing ‘description and a study of
the drawings it will be apparent that I have thus
provided-an extremely. simple method and com-
bination-of-apparatus for the rapid and effective
handling of excavated material and the like. It

-will be observed that there is no necessity what-

80

85

soever for building any trestle as the chute is in- .

tended io -be prolonged from time to time as a
fill is made; '-Consequently this tremendous item
of ‘expense:is avoided. TFurtherimore the:disad-
vantage of having an embankment with a trestle
embedded in it is eliminated. . My system should
work out with ‘the greatest degree of economy
when it is considered that it provides the shortest
path between points of loadirig and’ discharge,
the importance' of this feature becoming more
readily:apparent when it is-ordinarily considered
that costs are based upon a minimum haul of
five hundred. feet. beyond which additional dis-

tances ‘are charged for on' a basis of units of
~one hundred feet.

Clearly the greatest possible
reduction in the distance will result in the very
least cost- per cubic yard of material handled.
Another: point well worthy of mention: is that by
the employment of my chute systemi it might be
conceivable, if the terrain so requives, to- provide
a plurality of sectional chutes arranged at differ-
ent.angles and discharging one inte another, as
shown diagrammatically at. 55; 56 and 57 'in
Figure 10, each of course having its own loec-
motive: or locomotives. By this means ‘an in-
surmountable obstruction might be avoidad in a
simple manner.' It i$ really.believed that the
carrying-out, operation and advantages of my
scheme will be apparent to one gkilled in the aLL
w1thout further explanation: :

“While T have shown .and described 'a preferred
embodiment of the invéntion and have made cer-
tain -definite - references to detailed features, it
should be understood that the disclosure is merely
an ‘exemplification of the principles involved as

theright. is'reserved to make all such changes.in.

the details of construction as will widen the field
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of utility and increase the adaptability of the de- -

vice provided such changes constitute no de-
parture from the spirit of the invention or the
scope of the claims hereunto appended.

Having thus described the invention; I claim:

1. In a system for handling excavated mate-"

rial, the combination of a sectional chute adapted
to be laid upon the ground to exténd from a. load-

ing point to a point where discharge of material |
is desired, and a power operated traction device =

travelling along the chute as a track and equipped

. with means entering the chute for moving ma-~
terial therealong, the chute having lateral inlet’

entirely below its top.

2. In a system for handling excavated mate-
rial, the combination of a chute adapted to be
laid upon the surface of the ground and formed
of separable sections arranged in end to end
relation, and a plurality of traction devices mov-
able along the chute as a track in relays for
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selected distances. and means carried by the trac-
tion devices and entering the chute for moving
material therealong, the chute having a lateral
inlet entirely below its upper edge.

3. An apparatus for handling excavated ma-
terial, comprising in combination, a sectional, self
supporting chute adapied to be laid directly upon
the open ground from a loading point to a point
where discharge of material is desired, a power
operated traction device travelling  along the
chute as a track and equipped with a Scraper
member entering the chute for moving material
therealong, and coacting rack and pinion means
on the chute and traction device for preventing
slipping of the latter with respect to the former
during its travel, the rack means on the successive
chute sections being pivotally connected where-
by the sections may gravitationally’ conform to
Irr egularities in the terrain.

4, In a system for handhng excavafed ma—

‘terial, the combination of a chute adapted to be

laid upon the ground and formed of sections ar-
ranged in end to end relation, means flexibly con-
necting the sections to permit limited relative
movement: thereof to conform to inegualities in
the surface of the ground, wheeled traction de-
vices power operated and movable along the chute
as a track, means movably mounted on the trac-
tion devices and disposakle within the chute for
engaging and moving material therealong, and
a laterally arranged inlet chute entering the side
of one of the chutle sections below the top thers-

of to avoid interference with the traction dev;ces '

and constituting the loading point.

5. In an apparatus for handling excavated ma-~
terial, a chute adapted to be laid upon the ground
to extend between a loading point and a point
where discharge of material is desired, said chute

being formed of sections arranged in end to end

relation and flexibly connected, each section com-
prising a skeleton. frame -including horizontal
Z-bars having upper and lower vertical flanges
and a horizontal web connecting the same; a sub-
stantially semicylindrical shell mounted therein
and secured to the lower vertical flanges, a  bar
on_the web serving as a rail, and a rack seculed
to the upper vertical flange.-

6. In an apparatus for handling excavated ma-
terial, a chute adapted to be laid upon the ground
to extend hetween a loading point and a point
where discharge of material is desired, said chute
being formed of sections arranged-in-end to. end
relation and fiexibly connected, each section com-
prising a skeleton frame and a substantially semi-
cylindrical shell mounted therein, and a rack
bar carried by each section and. detachably and

_ pivotally connected with the next adjacent sec~
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tion and adapted to serve as slippage preventing
means for a traction device movable along the
chute as a track.

7. In an apparatus for ha ndhng excavated ma-
terial, a chute adapted to be laid upon the ground
to extend between a loading point-and a point

1,922,972

where discharge of material is desired, said chute
being formed of sections arranged in end to end
relation and flexibly connected, each section com-
prising - a skeleton frame and a substantially
semicylindrical shell mounted therein, and a rack
bar carried by each section and detachably con-
nected with the next adjacent section and adapt-

‘ed to serve as slippage preventing means for a

traction device movable along the chute as a
track, said rack bars projecting beyond one end
of each section.and terminating short of the
other end whereby to break joint with the end
vortions of the sections..

8. A chute of the character described compris-
ing a plurality of connected sections each com-
prising - a skeleton frame. including horizontal
bottom baxrs, vertical bars rising therefrom, a
substantially semicylindrical shell located with-
in the confines of said frame and secured to the
bottom bars, Z-bars mounted on the upper ends
of the vertical bars and including upper and
lower vertical flanges connected by a2 horizon-
tal web, said lower vertical flanges being secured
to the upper ends of the vertical bars and the
upper edge pertions of the shell, upwardly con-
verging braces secured to said bottom bars, up-
wardly diverging braces secured to the lower bars,

‘the vertical bars and first named braces and also

secured to the shell, a rack bar secured to each

-upper vertical flange and to the upper ends of

the first named braces, one end of each rack
bar terminating short of the shell and the other
end projecting beyond the other end of the shell
whereby a plurality of the sections may be con-
nected in series.

. A chute of the chamcter described  com-

puung a pluralily of connected sections each

comprising a skeleton frame including horizontal
bottom bars, vertical bars rising therefrom, a sub-

stantially semicylindrical shell located within *

the confines of said frame and secured to the
hottom bars, Z-bars mounted on the uppsr ends
of the vertical bars and including upper and low-
er vertical flanges connected by a horizontal web,
said lower vertical flanges being secured to the
upper ends of the vertical bars and the upper
edge vportions of the shell, upwardly converg-
ing-braces secured to said bottom hars, upward-
ly diverging braces secured to the lower bars, the
vertical bars and first named braces and also
secured to the shell, a rack bar secured to each
upper vertical flange and to the unper ends of the
first named braces, one end of each rack bar
terminating short of the shell and the other end
projecting beyond the other end of the shell
whereby a plurality of the sections may be con-
nected in series, a hook pivoted upon one end of
each section, and a kesper on the adjacent end

80

85

90

100

130

of the next section engageable by the hook where~ -

by a plurality of the sections may be flexibly '~

connected and enabled to conform substantially
to the terrain. i
LOUIS A. MILLER.
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