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UNITED STATES PATENT OFFICE.

EDWARD A. MUNN AND OLIVER L. PLUMTREE, OF CHICAGO, ILLINOIS; SAID PLUMTREE
i ASSIGNGOR TO SAID MUNN. o

GRAIN-CHUTE.

945,975,

To all whom it may concern.:

Be it known that we, Epwarp A. MoUNx |

and Orwver L. Prusrrer, citizens of the
United States, both residing at Chicago, in
the county of Cook and State of Illinois,
have invented certain new and useful Im-
rovements in Grain-Chutes, of which.the
ollowing is a specification. o

This invention relates to improvements in
grain chutes, and refers more particularly to
improvements in that type of grain chutes
which are used in elevators for transferring
grain from one common bin or source of
supply to any one of a considerable number
of other bins or chutes located below and
communicating with the floor over which the
lower end of the chuteis adapted to traverse,
in short, the device is a grain-distributing
chute.

Among the salient objects of the present
invention are to provide improvements in
the details of construction whereby the up-
per end of the chute is connected with the
discharge of the bin above in such manner
as to minimize the amount of vertical space
necessary to such connection, and in this
manner reduce the height of that story of
the elevator in which the chute operates; to
provide improved details of construction in
the mechanism which supports and connects
the upper end of the chute with a rotary

- discharge, -which permits the chute to be
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adjusted in all lateral directions and at the
same time provides for changing the angle
of inclination of the chute through rela-
tively wide limits; to provide improved de-
tails of construction of the mechanism con-
stituting the discharge end of the chute
whereby the latter is more economically
constructed and more readily manipulated
in adjusting it into position to communicate
with a given bin or receiving chute; to pro-
vide an improved telescoping connection be-

tween the lower end of the chute and the

carriage which stipports the latter whereby
changes in the angle of inclination of the
chute may be made without opening or un-
sealing the, joint; to provide a mechanism
which may be very economically manufac-
tured because of its peculiar details of con-
struction, and which is both efficient and
durable in operation, and in general to pro-
vide an improved apparatus of the character
referred to.

Spgciﬂcaﬁon of ‘ Letters Patent.

To the above ends the invention consists

in the matters hereinafter described, and
more particularly pointed out in the ap-
pended claims. -

In the drawings—Figure 1 is a view in
side elevation of a grain chute constituting
a preferred embodiment of the invention;

 Fig. 2 is a detail showing in bottom plan the"

: Patented Jan. 11, 1910,
Application filed February 28, 1909. = Serial No. 480,165. : : .
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telescopic apron-like connection between the :

lower- end of the chute and the carriage

therefor; a portion of the base plate being
shown in section; Fig. 8 is a detail of-tha
parts shown in Fig. 2, taken at right angles’

to the latter figure; Fig. 4 is a cress section
of the chute, taken on line 4—4 of Fig. 3 and
looking in the direction of the arrows; Fig.
5 is a cross cectional view through a lateral

‘one-half of the chute, taken on line 5—5 of"

Fig. 1; Fig. 6 is a longitudinal sectional
view through the telescoping portions of the
chute, taken approximately cn line 6:—G or

"Fig. 5 and looking in the directicn of the
arrows; Fig. 7 is a plan view of the lower:

end of the chute and carriage therefor; Fig.
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8 is a detail, taken approximately on indi- -

rect line 8—8 of Fig. 7 and looking in the
direction of the arrows; Fig. 9 is a sectional

detail taken on line 9—9 of Fig. 8; Fig. 10
is a Vertical sectional view taken approxi-

mately on line 10—10 of Fig. 7; Fig. 11 is
a top plan view of the receiving end of the
chute, detached; Fig. 12 is a view partly in
side elevation and partly in vertical section
of the upper end of the chute and its swivel-
ing connections; Fig. 18 is a fragmentary
sectional view taken on line 13—13 of Fig.
12 and looking in the direction of the ar-
rows; Fig. 14 is a radial sectional view
through one side of the swiveling connec-
tiens of the chute; Fig. 15 is a side eleva-
tion of a modified construction of the lower

end of the chute; Fig. 18 is a sectional detail

taken on line 16—16 of Fig. 15,
Referring to the drawings, 1 and 2, re-
spectively, designate the upper and lower

main sections of the grain chute, 8 desig- -

nates as a whole the swiveling connections
by which the upper end of the chute is con-
nected to the bottom of the overhead bin or
other source of grain supply, and 4 desig-

| nates as a whole the carriage which sup-

ports the lower end of the chute.
The chute is rectangular in eress section
throughcut its main length. as best seen in
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_ Figs. 5 and 6; the lower member 2 being
arranged to telescope over and upon the.

. upper member 1. To provide an efficient,
“cheaply constructed and durable antifriction
connection between the two chute sections
which will hold the members .of the chute
quite accurately - in alinement with each

" other, we have provided a novel construc-

tion which is substantially as follows: upon
10- the outside of the side walls of the section
1, preferably about midwidth of each wall,

is riveted or otherwise permanently secured

_an angle-iron track member 5; the longer
" web of the angle being arranged to, stand
15 outwardly perpendicular to the side wall of

the chute and forming a track. So also,.

. within the lower angle, between the bottom
and each side wall of the lower chute sec-
' tion 2, is secured an angular track member

" 9p 6; the lower web of which constitues the.
track proper. To codperate with these track

rails there is mounted upon each chute mem-

ber an antifriction wheel or roller, as 7 and

8, respectively. The roller 7 is journaled

. 25 upon the inside of the lower chute section, |

adjacent to the upper extremity of the lat-

ter, between a suitablé bracket 9 and the

" inner face of the side wall of the chute and

upon a journal stud 10 extending through

3o these parts. In a somewhat similar manner

the wheel or roller 8 is journaled upon the

- outside of the upper member 1 adjacent to

the lower extremity .of the latter, between a

bracket 11 and the outer face of the side

35 -wall and upon a journal stud 12 inserted
“through these parts. L

To prevent one chute member from being

withdrawn from the other entirely, we pro-

vide a peculiar limitine stop for each of the

40 rollers 7; said stop being designated 13
(see Fig. 6) and being formed of a piece

of strap metal bolted to extend along the
under side of the track member 5, turned
upwardly around the lower extremity of
45 the latter and above the track ledge bent
into an upstanding stop proper 13, adapted

to engage and arrest the downward move-
ment of the roller 7. The length of the
strap is sufficient to permit its attached end

zo to extend bevond the end of the outer or
lower section 2: when the members of the
chute are fully extended, so that the at-
tached end is freely exposed and the stop
may be attached or detached conveniently.

" 55 The swiveling connection or turn-head at
the upper end of the chute comprises as its
~-main feature a short, stationary coupling
member square in cross-section, with cham-
fered corners 14, provided at its upper end

so with outstanding lugs. or cars 15 located
centrally of the sides and havine bolt aper-
tures and adapted to be secured against the
under side of the bin in register with the
opening of the latter, and a lower coupling

65 member comprising a hopper-like swiveling

‘tional area for the flow of grain permitted

member 16 which is rotatably connected

~with the member 14. To provide for as-

sembling and ' conneeting these parts, the

.member 16 is of two-part constriction, com-

prising a main lower part 17 and a detach- 4, '
able upper solid or continuous ring 18. The.

member 14 has at its lower end a radial - -

flange-like extension 14’ in the upper edge, -
near the periphery of which is formed a -

‘ball-groove 19, and at 'the lower exterior ;4
~angle a race-way 20. In the upper face of

the lower member 17 in register with-the -
race-way 20 is formed.a ball-groove 21, and
the ring 18 has a flange-like extension 22
at its upper inner perimeter which overlies g5 - -
and rests upon the balls in the race 19.

" Parts 17 and 18 are rigidly united by means

of a plurality of bolts 28 inserted through
the peripheral portions of the same. In .
assembling these parts the balls are placed g5 -
in the respective grooves 19 and 21, the ring
18 then passed ‘downwardly over the base
lugs 15 of the member 14 and bolted to the
lower' part 17. Thereafter the swiveling
connéction as-a whole is bolted to the bin.  gq ..
It will be noted by reference to Fig.. 11
that the internal diameter of the flange 22
of ring 18 is of a size sufficient to pass the
fastening lugs 15. Among other advan-
tages which the square stationary coupling g5 -
section 14 possesses may be mentioned the .
fact that, by locating the lugs 15 centrally .-
of the sides thereof, a maximum cross-sec-:

by the internal diameter of the bearing
flange 22 of the coupling ring 18 is obtained,
such area being considerably greater than
would be- possible by a circular coupling
member having radially projecting fasten- -
ing lugs limited by the diameter of the bear- 1¢5
ing flange 22. . The square construction also
enables an overhead hopper spout or chute. .
to be located either centrally or at any.one-
of four different inclined positions rela- -
tively to the section 14.. The employment 119
of a continuous ring and bearing flange - -
that will pass down over the section 14 and
its fastening lugs has a three-fold advan- -~
tage, It reduces the number of parts, it
facilitates the assembling of the parts, and
it produces a smooth continuous and un-
brolen bearing which prolongs the life of
the balls. ‘
The depending hopper-like extension of
the member 17 is of semi-cylindric form
and has two segmental cylindric side walls,
designated 24,24, and two flat and paraliel
end walls 25, as shown clearly in Fig. 113
the opening 26 leading to the chute being of ~
a length equal to the full distance between jo5
the two parallel end walls and of a width '
somewhat less than the length, as also shown
clearly in Fig. 11. The segmental side 24" -
next to the upper side of the receiving end
of the chute is somewhat shorter than the
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opposite side, so that the chute may ‘be { and as indicated at 46, so_that when the

swung from an approximately vertical Fosi- roller 45 is engaged with said notch all tend-
tion to a position of comparatively slight | ency of the slip-ring to rotate relatively to
downward inclination, without passing out | the carriage is prevented. A lever-like han-
of register with the opening 26. The upper | dle 47 iz pivotally connected with the slip.
extremity. of the chute has a peculiar shaped | ring at the front side thereof whereby the

~ “enlargement or hopper 27 which fits ever the | latter may be forced around one way or the

il

“outside of the member 17+ of the swiveling - other,sand thus raised or lowered by reason
conuection. As best shown in Figs. 12 and { of the cam action between the inclined slots-

13, the. extremity of the chute is reinforced. and the antifriction rollers,
by a strap-like bail 28, the end portions of Describing next the telescopic apron-like

: which and the end walls of the hopper are | connection between the lower side of the
* pierced to fit upon journal studs 29 seated | chute and the carriage, 48 designates an

>1 ]

in the parallel end walls 25 of the member apron of the full width of the lower sidle of
17 in a plane coincident with the upper edges | the chute, and at its edges turned upwardly
of the cylindric portion 24, 24’, of said mem- | to embrace the sides of the chute to some ex.

~ ber. The usual washers and pins 30 and 81, | tent. ‘This apron is hinged at its lower end,

20
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30,

" - outside of each side wall of the lower end of

respectively, serve to hold the parts united. | as indicated at 49, to the base casting adja-

escribing now the construction of the cent to the opening through the latter and
carriage and. connected parts at the “lower arranged to rest and slide upon the bottom
end of the chute, the carriage 4 comprises | side of the chute. The upper end of this
a suitable base plate casting 32, provided ! apron is reinforced by a bail-like strap 50,
with a central opening 33, at opposite sides | the ends of which project beyond the side
thereof with parallel upstanding side walls | edges of -the apron and are internally
34 which embrace the corresponding side | grooved, as indicated at 51, and engage

walls of the lower end of the chute, and a | parallel ribs 59 secured upon the respective

... connected front wall 85. The terminal por- | sides of the chute, ~In order to maintain a

.. tion 36.0f the upper wall of the chute is of dustgroof joint between the stationary parts
- segmental form. in cross section, and the | of t

“front wall 35 is carved to correspond there- | rubber or analogous packing strips 34® and

to, ‘as shown clearly in Fig. 10, - Upon the | 35° are secured upon the upper edges of the
walls 34, 34 and 35, respectively having their

~ the chute is suitably riveted or otherwise se- edges arranged to bear agamst the corre-
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cured a short trunnion, as 37, of relatively sponding walls of the chufe, :

large diameter; these trunnions being en- | Describing the modification shown in Figs.
gaged with suitable bearing apertures formed | 15 and 16, the changes reside only in the
In the side walls 34 of the ccarriage casting. | mechanism by which the slip-ring is raised
The base casting 82 is furthermore provided ’ and lowered.” In this construction there are
with radially extending caster arms 38, there | cast upon the opposite sides of the main car-
being three in the present instance, arranged | riage casting, bearing sleeves 53, through
at divergent angles, and each having .at its | which are arranged to work studs 54 having

-end a caster, as 39, so mounted as to swivel J their lower ends connected with the slip-ring

in the usual manner and support the car- | 40’. To the upper end of each stud 54 is
riage free from the floor., N pivoted a cam 55, the cam edge of which
, Agfter the carriage has-been ‘brought into | rests against and cobperstes with cam sur-
Tegister with an opening in the floor, it is | face 56 upon the upper end of the corre-
desirable to make a substantialgr sealed joint | sponding sleeve. These cams have handle

between the carriage and the floor opening, | extensions 57 whereby they may be operated

and to this end a slip-ring 40 is mounted | in an-obvious manner; said handles being

upon the cylindric periphery of the base | preferably connected to form a bail so as to
plate 32, and means are provided for raising | be moved’ together. '

. or lowering this slip-ring a limited distance, From the foregoing descriptionl it will be
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The slip-ring is provided with an outer stop- | seen that the several objects of the invention
ring 41, which limits the extent to which the | hereinbefore stated are fully attained. The
slip-ring can enter the opening in the floor adoption of the spout members which are
when permitted to descend. At each of the | rectangular, or substantially rectangular, in
three angularly separated points of the slip- | cross section is accompanied with many dis-
ring 40 is rigidly secured a plate 42 (see | tinctive advantages, notably, it has beep de-
Figs. 8 and 9), and through each plate is | termined that in the case of the reciangilar
formed an inclined slot 43. In the cylindric | chute which delivers the grain down. an in-
flange 82’ of the base casting are seated cor- cline, the grain flows in a stream of even
responding studs 44 which carry anti-fric- | depth, or approximately so, over the entire
tion rollers 45 arranged to travel in the cor- + area of the bottom of the chute, and there is
responding slots 48. ~ The lower end of each | comparatively little retardation by the fric-
slot 43 is slightly notched at its upper side | tion of the grain with the side walls, In
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contradistinction, in a circular chnte, the
stream is deepest at the center of the stream

. ‘and the unequal pressure upon the flowing
" maés -causes an unevenness of flow, which

brings about a retardation of the stream as a
whole, so that the rectangular chute will de-

~liver a considerably larger percentage of

‘grain, other conditions being equal. The ex-

* tension of this rectangular principle to the

10

swiveling connection or turn-head possesses
the further advantage of shortening the ver-
tical dimension of the turn-head and thus

~ enabling the use of a longer chute for a given

18

inclination and height of room, because it
avoids the loss of both vertical and trans-

verse space incidental to the coupling of

- rectangular ‘with' circular sections, and vice

20

versa. :

The adoption of the rectangular form of
chute also enables the use of antifriction
wheels.of relatively large diameter, and nar-
row or axially short, since the wheels may be
disposed between the parallel side walls, as

* described. Moreover, it is obvious that these

25

380
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antifriction wheels constitute the supports
which take the bending moment upon the
telescoping sections, and since they are ar-
ranged in the same vertical plane, and later-
ally remote from each other, the rigidity
and strength of the telescoping connection
are made the maximum. This rigidity is en-
hanced by the track rails, which in this con-

struction do not materially increase the size

or cost of the chute. .
The extremely short swiveling connection

- of the present construction is of manifest

importance; because in grain elevators the
height of that story in which the grain-dis-
tributing chute is located is positively de-
termined by the height necessary to accom-

-~ modate the grain chute, and since the mini-

45
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mum degree of inclination is.a practically

. fixed quantity, it follows that the shorter the

swiveling connection the less height a story
nieed be, other conditions being equal.
~The several details which constitute fea-
tures of improvement are of obvious value
without specific mention.

"We claim as our invention: = .

‘L. In a grain chute, the combination with

two telescoping sections, of a track rail
mounted upon the exterior of one of said sec-
tions and extending along the latter to a

point “within" the permanently telescoped

portiens, an antifriction wheel mounted
upon the overlapping member and coGperat-
ing with'said track rail, and a stop mounted
upon the end of said track rail and having
a securing extension, provided with a fas-
tening, extending to.a point exposed from
between the telescoping sections and accessi-
ble when said sections are withdrawn from
each other to the extent permitted by said
stop. '

2. A turn-head for grain chutes, compris-

945,975

ing a short stationary coupling member
adai)ted to be secured at its upper end di
rectly to the bottom of the grain receptacle
and provided on its lower end with a radial

flange-like extension forming a circular 7¢

bearing member, and a rotatable coupling

member having a substantially semi-cylin-
drical body-portion with an open lower side,
parallel flat end walls, ‘and an outwardly
flared upper side formed with ‘a ‘circular
bearing member adapted to engage with; and
support said rotary coupling member from,
the circular bearing of said stationary coup-
ling member, in combination with a chute
section of rectangular cross‘section formed
with straight lower and side walls through-
out its length and an outwardly bent upper
wall section at its upper end, said grain
chute section at its upper end being pivotally
connected to said rotatable coupling member
and having sealed engagement with the end
and side walls thereof in all angular posi-
tions thereof. :

3. A turn-head for grain chutes, compris-
ing a short stationary coupling ‘member

75
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90

“adapted to be secured at its upper end to the

bottom of the grain receptacle and provided
on its lower end with a radial flange-like ex-
tension forming a circular bearing member,
a rotatable coupling member having a ‘cir-
cular upper peripheral portion fitting upon
the flange-like extension of the upper mem-
ber, provided with a substantially rectangu-
lar throat or passage terminating in a sub-
stantially semi-cylindrical body portion open 100
at its lower side and having parallel flat end
walls, the maximum diameter of the semi-
cylindrical portion being not substantially
greater than the width of the passage
through said stationary coupling member, in 105
combination with a chute-section -of rectan-
gular cross-section having a flared end por-
tion closely fitting the exterior of the cylin-
drical portion of said rotatable coupling
member and pivoted to the parallel end walls 110
of the latter. '
4. A turn-head for grain chutes, compris-
ing a short stationary coupling member
adapted to be secured at its upper end to the
bottom of the grain receptacle and provided 115
on its lower end with a radial flange-like ex-
tension forming a circular bearing member,
a rotatable coupling member having a sub-
stantially semi-cylindrical body portion with
an open lower side, parallel flat end walls, 120
and an outwardly flared upper side formed
with a eircular bearing member adapted to
engage with, and support said rotary coup-
ling member from. the circular bearing of
said stationary coupling member, in combina- 125
tion with a chute-secticn of rectangular cross-
section having straight lower and side walls
throughout its length and an-outwardly bent
upper top wall section and pivoted through
its side walls to the end walls of said ro- 130
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tatable coupling member, said lower wall
and the outwardly bent sections of said
upper wall having in all positions of the
chute a substantially tangential bearing
upon the cylindrical walls of said rotatable
coupling member.

5. A turn-head for grain chutes, compris-
ing in combination a short stationary coup-
ling member square in cross-section having
at its upper end radially projecting Iugs on
the side wulls thereof whereby it is adapted
to be secured to the bottom of the grain re-
ceptacle and provided on its lower end with
a circular radial flange-like extension form-
ing a circular bearing member, and a rotata-
ble coupling member comprising a hopper-
like body formed at its upper end with a pe-
ripheral flange extending beyond the periph-
ery of said circular bearing member, and a
continuous or solid ring bolted to said flange
and provided o its upper side with an inter-
nal flange forming a rotatable bearing mem-
ber and codperating with said circular bear-
ing member, the internal diameter of said
flange being sufficient to permit said ring to
be slipped bodily into operative position over
the upper end of said stationary coupling
member, and its lower side presenting a
smooth continuous bearing surface.

6. In a grain chute, a tubular member
adapted to be connected to the bottom of a
grain receptacle, a hopper-like member
journaled upon the lower end of said tubu-
lar member and having opposed segmental-
cylindric side walls and other opposed par-
allel side walls, and a delivery spout piv-
otally connected with the hopper member
upon a transverse axis substantially coinei-
dent with the center of the cylindric seg-
ments of the latter, and the end margins of
which spout substantially conform to the
walls of the hopper embraced thereby.

T. In a grain chute, a tubular member
adapted to be connected to the bottom of a
grain receptacle, a hopper-like member
journaled upon the lower end of said tubu-
lar member and having opposed segmental-
cvlindric side walls and other opposed
parallel side walls, a delivery spout pivot-
ally connected with the hopper member
upon a transverse axis substantially coinci-
dent with the center of the cylindric seg-
ments of the latter and the end margins of
which spout substantially conform to the
walls of the hopper embraced thereby, and

a yielding packing strip secured to the end

margin of the spout and at its inner edge
impinging the side walls of the hopper.

8. 1n a grain chute, the combination with
the delivery end of the spout, of a base
casting provided with a central aperture
and laterally opposed upstanding trunnion
supports at each side of said aperture, said
spout having trunnioned connection with
the trunnion supports of said base casting,
a segmental-cylindric upper lip forming the
terminal portion of said grain chute and
arranged concentric with the axes of said
trannions, a segmental-cylindric upstanding
wall upon the base casting arranged in over-

60
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lapping relation with said segmental lip of ~ -

the chute, and extensible connections be-
tween the lower side of the grain chute and
the base casting. : ‘

9. In a grain chute, the combination with
the delivery end of the grain spout, of a
base casting provided with a delivery open-
ing and parallel upstanding trunnion sup-
porting walls at each side of said delivery
opening, trunnion-like pivot connections be-
tween said side walls and the corresponding
walls of the grain spout, an apron hinged
to the base casting and arranged to rest
flatwise against the lower side of the spout,
guideways upon the side walls of the spout
parallel with the bottom thereof, and lateral
extensions upon said apron having sliding
engagement with said guideways.

10. In a grain chute, the combination
with the delivery end of the grain spout,
of a base casting
opening and upstanding trunnion-support-
ing walls at each side of said delivery open-
ing, pivot connections between said side
walls_ and the corresponding walls of the
grain spout, a segmental-cylindric upstand-
ing wall upon the base casting arranged in
overlapping relation with a corresponding
segmental lip at the upper side of the grain
chute, an extensible overlapping joint at
that side of the grain chute opposed to those
segmental overlapping portions, a plurality
of caster supports upon the base casting,
and an extensible slip ring mounted upon
the periphery of the casting and adapted
to be Jowered into a receiving aperture in

the floor. :
EDWARD A. MUNN.
OLIVER L. PLUMTREE.
Witnesses:
Arsert H. Graves,
Exie Rose.

provided with a delivery.
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