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22,789
CONVEYER

Eugene E. Brunner, York, Pa., assignor fo Read
Machinery Co. Inc., York, Pa., a corporation of

Pennsylvania

Original No. 2,383,932, dated September 4, 1945,
Serial No. 493,639, July 6, 1943. Application for
reissue January 8, 1946, Serial No. 639,733

: 9 Claims.
1

This invention relates to a conveyer for con-
veying flowable solid material of the type in
which a conveying element having transversely
extended flights is drawn through a conduit or
casing. ’

An object of the invention is to provide an im-
proved conveyer of the character specified hav-
ing a novel and improved conveying element par-
ticularly designed to be arranged to travel in the
vertical and horizontal planes in a number of
directions. : )

Another object of the invention is to provide
an improved poly-plane conveyer having a cas-
ing providing a pair of tubes having a slot formed
lengthwise therebetween, and having a conveyer
element disposed within the casing and including
an endless belt disposed in one of the tuhes and
a series of flights disposed in the other tube and
connected to the endless belt by means extending
through the slot.

Another object of the invention is to provide
an improved conveyer having a conveyer element
including an endless belt and a series of flight
units, the main body portion of which is formed
of sheet metal having one or more openings
therein, a reinforcing rib of sheet metal fas-
tened edgewise to one face of the main body of
each flight unit and being of triangular form
with the base portion of the rib disposed adjacent
to one side edge of the main body portion, a
bracket secured to the main body portion and to
the base portion of the reinforcing rib and at-
tached to the endless belt.

Another object of the invention is to provide
an improved conveyer in which the constituent
elements are assembled and proporticned so that
the conveyer conveys the material en masse in
a circuit having many directions and extending
through a comkination of horizontal, vertical ang
angular planes.

With the foregoing and cther objects and ad-
vantages in view, the invention consists in the
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preferred construction and arrangement of the -

several parts which will be hereinafter fully de-
scribed and claimed.

In the accompanying drawings:

Fig. 1 is a plan view of a conveyer embodying
the present invention; .

Fig. 2 is 4 front elevation of the conveyer
shown in Fig. 1;

Fig. 3 is an enlarged elevation of a portion of
the structure shown in Fig. 2;

45
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Fig. 4 is a vertical transverse section taken on -

the line 4—4 of Pig. 2;

b

(CL 198—168)
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Fig. 5 is a section taken on the line 5—5 of
Fig. 1; L

Fig. 6 is a section taken on the line 6—=86 of
Fig. 1; , S

Fig. 7 is a section taken on the line T—¥ of
Fig. 6; R R }

Fig. 8 is a section takeh on the line 8—8 of
Pig. 1; )

Fig, 9 is a view
modification; )

Fig. 10 is a view similar to Fig. 8 showing an-
other form of the device;

Fig. 11 is a view similar to Fig. 8 showing a still
further form of the device; -

Fig. 12 is a view similar to Fig. 8 of another
form of the device; o

Fig. 13 is a secticnal- view showing another
form of conveyer belt;

Fig. 14 is a sectional view of another form of
conveyer belt;

Fig. 15 is a sectional view of a still further form
of conveyer belt; v

Fig. 16 is a sectional view of another form of
conveyer belt;

Fig. 17 is a sectional view of another form of
conveyer belt;

Fig. 18 is a sectional view of another form of
conveyer belt.

Fig. 19 is a sectional view showing another form
of conveyer belt;

Fig. 20 is a plan view showing another form of
conveyer; ‘ :

Fig. 21 is a front elevation of the conveyer
shown in Fig. 20;

‘Fig. 22 is an enlarged elevation of a portion of
the structure shown in Fig. 21: and

Fig. 23 is a detail view of a portion of the struc-
ture shown in Fig. 21, the casing being removed.

The present invention contemplates a conveyer
comprising a casing provided with an inlet and

similar to Fig. 8 showing a

one or more otitlets, and with a conveyer element

having a plurality of spaced flights arranged to
be drawn through the casing to effect the con-
veyance therethrough of solid flowable material.
The conveying element is so formed that it is
capable of being arranged in the form of a loop
extending through a plurality of planes, as will
be hereinafter more fully described.

Referring to Figs. 1 and 2, the improved con-
veyer of the present invention comprises s cas-
ing 11 having a horizontal leg 12, a vertical leg
13, a second horizontal leg composed of sections
{4, 15 and 16 in the form of a U, a second vertical
lIeg 17, ang finally a section 18 of the horizontal
leg i2. .




22,789

3

Thus, as shown in Figs. 1 and 2, the conveyer
may comprise a single poly-plane loop commenc-
‘ing with an inlet 21 in the leg 12 and ending at
said inlet, the conveyer differing from most con-
veyers of this type in that the casing and the
conveying element therein are adapted to extend
through-more than two-planes or paths. Fer in-
stance, ffom the inlet 21, the horizontal leg 12
may extend a . suitable dlstance in a predeter-

mined direction. At the end of the leg 12, the.

conveyer may be formed with a bent or curved
portion 22 from which a horizontal leg 23 may
extend for a suitable distance to-the lower end
of the vertical leg 13,

Connecting the ends of th° legs i3 and 23 isan
arcuate section 24, which may be in the natuse of
a right angle bend, as shown in Fig. 2.

A similar arcuate section 25 may connect the
upper end of the leg 13 to an end of the leg 14, so
that the sections 23, 24, 13, 25 and 14 cf the con-
veyer are all arranged in substantially the same
vertical plane, as shown in Fig. 1.

Since the legs 14, {5 and 16 may all Le in sub-
stantially the same horizontal jplane, an arcuate
section or right angle bend 26 may connect leg
14 with leg:15,-and a.similar arcuate portion 217
may connect leg 15 with leg 16.

In the arrangement shown in Fig. 1, legs 14
and 16 are arranged substantially parallel in the
same horizontal plane, and leg 15 is disposed sub-
stantially at right angles thereto, sc that.in plan
this portion of the conveyer is in the form of a U.
The distance between the legs (4 and 1§ may be
varied to suit the installation conditions of the
conveyer, Likewise, the length or height of the
legs 13 and 17 may be varied to suit conditions.
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. each flight.

The curved joints or elbows 26 and 21 are shown

arranged in a-horizontal plane.

The legs 16 and 11 may be connected by a ver-
tically arranged arcuate section or elbow 28, and
the legs 1T and 18 may be connected by a simi-
larly arranged arcuate section or elbow 29.

The leg 18 may be arranged in the same hori-
zontal- plane with the leg 12, being connected
thereto by an arcuate section or elbow 30 and a
short straight section 31 which joins the arcuate
section or elbow 30 with the end of inlet 21.

. Since the conveyer casing-i! is in the form of
a continuous unbroken loop, discharge outlets
may be arranged at suitable points- throughout
the length of the conveyer, such-as indicated at
32 and 33. It will be understood, however, that
the location of the discharge outlets shown in
Figs. 1 and- 2, is for illustrative purposes only, and
that these outlets can be located at any desired
points in the conveyer, and also as many outlets
can be provided as desired, This is also true of
the location of the inlet 21, since the same may
be located in the conveyer at any convenient
point.

A sulta,ble gate 34 of any usual or preferred
construction may be provided at each outlet for
controlling the flow of material therethrough.

Referring to Figs. 1 to 8 inclusive, which illus-
trate the detail construction of one form of the
improved conveyer, the casing |l comprises two
sections 41 and 42.

“As shown best in Fig. 8, the section 41 of the
conveyer casing may be in the form of a tube or
conduit, substantially circular in cross section.

_ A slot 43 is formed in the tulular wall of the
casing between the two sections 41 and 42 therecf,
said slot being coextensive with the length of the
casing.

The conveying element of the present invention
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comprises an endless belt 45 having a series of
flights 46 mounted thereon at spaced intervals.

The belt 45 is disposed within the section 42
of the casing, and the flizhts 46 are disposed with-
in the section 41, the confisuration of the casing
being such that both portions of the conveying
element are disposed in spaced relation with re-
spect to the wall of the easing.

The belt 45 is preferably formed with three V-
shaped ribs 47, 48 and 49, and a fourth rib 50
which may be disposed in thé slot 43 when the
casing is constructed in the manner shown.

The ribs 47 and 49 are diametrically disposed,

the rib 47 constituting an upper rib and the rib

49 constituting a lower rib.

The ribs 48 and 50 are diametrically disposed,
the rib 48 constituting an outer laterally disposed
rib and the rib 5% constituting an inner laterally
disposed rih.

The purpose of arranging the ribs 47, 48, 49
and 59 at right angles to each other in the man-
ner shown in Fig. 8 will be heremafter more fully
described.

Each flight 46 may be formed from sheet metal
or plate steel of suitable gauge.

Secured to one face of each flight 4§ is a rein-
forcing rib 51 (see Figs. 7 and 8), of triangular
form and having a side or leg portion §7 disposed
adjacent to the side edge 56 of the ilight.

One or more openings 52 may be formed in
These openings may be of any size
and have any desired configuration.

Secured to the edge portion 58 of each flight 46
and to the portion 57 of each rib 51, is a bracket
53 adapted to be mounted on the rib 50 of the
conveyer belt in the manner shown best in Figs.
7 and 8, and secured thereto by means of pins,
screws, bolts, rlvets or other sultable fastumng
means 54.

In the form of belt shown in F1g 8, the rib 50
of the belt is substantially .rectangular in cross
section and the brackets 53 are correspondingly
formed to be rigidly or tightly mounted on said
rib.

Arranged at suitable points throughout the
length of the casing {1, is a series of sheaves 61,
62, 63, 64,65, 66, 67 and 68.

It will be understood that any number of
sheaves may be installed in the ccnveyer, de--
pending upon the configuration and length of the
In the present instance a sheave is
shown disposed at each point in the conveyer
casing 1l having an elbow or arcuate section.
Some of the sheaves have borizontal axes so as
to be vertically disposed and- other sheaves have
vertical axes so as to be horizontally disposed.
Not all of the sheaves are shown in detail in the
drawings, since all of the sheaves may be similar-
ly constructed, as shown in Figs. 4 and 7.

Since the conveying element is enclosed by the
casing If, each sheave should also be enclosed.
Thus, as shown in Figs. 1 and 2, sheave 61 is en-
closed by a casing 711, and sheaves 62 to 68 in-
clusive are likewise enclosed by casings 12 to 18,
inclusive, respectively.

These enclosures for the several sheaves may
be constructed as extensions of the casing section
41, as shown in Fig. 4.

Each enclosure T{1 to T8 inclusive is provided
with bearings 79 for the shafts 81 to 88 inclusive
of the sheaves 61 to 68 inclusive, respectively.

Each sheave has a groove 89 for receiving a rib
of the belt 45.

In order that the flights 46 and the belt 45 will
remain at all times in the same position within
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the casing Il without any tendency to twist or
turn out of such position while traveling through
the casing, the sheaves are so arranged that, in
the horizontal legs of the conveyer, the rib 48 of
the belt is disposed in the groove 88 of the sheaves
61, 64, 65 and 68, which said sheaves are the sev-
eral sheaves of the conveyer having vertically dis-
posed axles or shafts (see Fig. 6); the rib 47 is
supported by the grooves of the sheaves 62 and
67; and the rib 49 is supported by the grooves of
the sheaves 63 and 66 (see Fig, 4), said sheaves
62, 67, 63 and 66 being the several sheaves hav-
ing the horizontally disposed axles or shafts.
Thus, it will be noted that in the form of con-
veyer shown in Figs. 1 and 2, there are two sets
of vertically disposed sheaves, one set -of sheaves
being adapted to engage with the rib 49 to sup-
port the conveying element in the manner shown
in Fig. 4, and the other set of sheaves being
adapted to engage the rib 47, in the portion of
the conveyer such as shown at the hottom of Fig.
3. The horizontally disposed sheaves which en-
gage the rib 48 of the belt are adapted to support
the conveying element throughout the horizontal
legs of the conveyer, as shown in Fig. 6. Tt will
be noted that with the provision of the three ribs
41, 48 and 49, with which the belt 45 is formed, it
is possible to construct the conveyer with the se-
ries of-horizontal and vertical legs, heretofore
referred to, all of which legs may extend in nu-
merous directions, such as is diagrammatically
llustrated in Figs. 1 and 2. The invention, how-
ever, is not limited to the precise configuration of
conveyer shown, since, due to the manner in
which the conveying element is constructed, the
apparatus is capable of being arranged in many
other forms without departing from the inven-
tion. - Also it will be understood that the sheaves
can be located at any desired positions through-
out- the conveyer.

The belt 45 can be formed of suitable molded
material, reinforced in any manner, and in order
to limit to a minimum the amount of stretching
of the material used in constructing the belt 45,
8 cable or similar element 55 can be embedded
lengthwise within the molded material, as shown
in Fig. 8.

For the purpose of pulling the conveying ele-
ment through the casing, an electric motor or
other suitable prime mover device 90 can be op-
eratively connected to a shaft of one of the
sheaves. As shown in Fig. 1, the shaft 83 of
sheave 63 is operatively connected to motor 9.

Another form of casing 111 is shown in Fig. 9,
having a rectangular tubular section 1i2 for g
correspondingly formed flight 113 and a smaller
tubular section (14 for the conveyer, belt. The
conveyer belt of the form of the invention shown
in-Fig. 9 is similar in construction to the belt 45
heretofore described. ‘A slot 145 is formed be-
tween the two tubular seetions i{2 and 14 of
the casing 111, said slot being similar to the slot
43 shown in Fig. 8, '

Fig. 10 shows a casing 121 having a section 122
for a flight 123 of elliptical form, and a section
124 for the conveyer belt. In other respects the
form of the conveyer shown in Fig. 10 is similar
to the form of conveyer shown in Figs. 1 to 8 in-
clusive. This form of cenveyer is adanted to be
used for transporting materials found not suit-
able for conveying in the forms of conveyers
shown in Figs. 8 and 9.

Although the casing of the conveyer may be
constructed of any suitable material, sheet metal
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of suitable gauge will, in most instances, be found
to be the best material for use in forming the
several sections of the conveyer casing. In Fig.
8, the casing section 41 is shown ag being formed
of a single piece of sheet metal of suitable length
bent lengthwise to substantially circular form,
and the casing section 42 may also be formed of
a single piece of sheet metal bent lengthwise to
the desired configuration to enclose the belt 45
in the manner shown. In order to secure the
two -sections 41, 42 together, section 42 may be
formed with longitudinally extending outwardly
projecting flanges 44 adapted to be secured to
the longitudinal edges of the section 41 by any
suitable means-such as by welding. This manner
of constructing the sections of the conveyer cas-
ing may also be followed in forming the convey-
ers of the forms shown also in Figs. 9 and 10.

On the other hand, the conveyer casing may
be formed of two complementary sections 131 and

. 182 having marginal flanges 133 detachably se-

cured together by bolts 134, as shown in Fig, 11,

Ancther form of the invention is shown in
Fig. 12, in which the conveyer casing (4] is
formed with- a section 142 of rectangular cross
section and a“section 143 of polygonal cross sec-

ion.

The belt 44 of the conveyer element which is
enclosed by section 143, is similar in construction
to the belt 45 heretofore referred to, and said
casing section {43 may be similar in form to the
section 42 shown in Fig. 8. :

Individual U-shaped flight members 145, each
having an arm formed with a bracket 146 fixed
to the belt {44 in the manner shown in Fig. 8,
are disposed within the rectangular section 42
of the casing 141, -

The section 143 is carried by the top 14T and
2 flange 148 of the side wall 149 of the section
142, the flange 148 being spaced from the top
Y47 a suitable distance so-as to provide a slot
or gap. 158 in which the bracket 146 and rib 154
of the belt 144 are disposed.

Fig. 13 illustrates a modified form of belt 155
adapted for use with a conveyer of the type here-
in described, said belt 155 having three ribs 156,
15T and 158. These ribs are angularly disposed
with respect to each other and project outwardly
from the hody of the belt on center lines disposed
approximately 120 degreeg apart.. Between any
two of the angularly disposed ribs, the belt 155
may be formed with a fourth rib 159 for receiv-
ing the bracket 158 of fligsht 161 adapted to be
attached to the belt in the manner. heretofore
described. With the belt of the form shown in
Fig. 13, the several sheaves | 62, 163 and 164 can
be ‘arranged in the manner shown so that the
belt will be guided in paths extending in a plu-
rality of directions.

In some instanceg it may be desirable to con-
struct the conveyer with V-belt 186, shown in
Fig. 14, or with the type of V-belt 1587 shown in
Fig. 15.

In other cases it may be desirable to utilize the
double Vibelt of the form shown in Fig. 16, in
which the belt has a pair of oppositely projecting
V-shaped ribs 69 and 178 adapted to be sup-
perted by sheaves 171 and | T2, respectively, ar-
ranged in the manner shown. In this form of
supported from
the belt so as to project laterally therefrom.

Fig. 17 lustrates ancther form of double V-
belt for the conveyer, comprising two V-shaped
ribs 178, {71 disposed at an angle of approxi-
mately 90 degrees with .respect to each other, for
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sheaves arranged both vertically and horizon-
tally, as shown at 178, 179, respectively.

Fig. 18 shows the braukets {81 for the flights
182 embedded in the body of the belt 183, the
flights being adapted to be detachably secured to
the belt by screws 184 mounted in the brackets in
the manner shown. Belt 183 is substantially sim-
ilar to the belt 5.

Another manner of securing the flights to the
pelt is shown in Fig. 19, wherein the belt 186 has
brackets (87 embedded therein, and the flights
188 are secured to said brackets by screws 189,
mounted in a suitable internally threaded socket
180 formed in the bracket 181."

As shown in Figs. 20 to 23 inclusive, the con-
veyer can be constructed with spirals 291, 202,
respectively, located at suitable points. The
structural features of this form of conveyer are
similar o those shown in Figs. 1 to 8 inclusive.
However, the provision of the spiral sections
284, 202 enables the conveyer to be so installed
that the direction of flight, for instance towards
the right, can be obtained by utilizing a spiral
section in which the conveying element moves

ih a counterclockwise direction, as shown in Fig. .

20.

The conveying element 283 (Fig. 23) may be
guided through the spiral sections 201, 202, by
constructing the casihg 204 in the form of a
spiral; as.shown in Fig. 22.

The dominant idea or feature of the present
invention is that the conveyer has its constituent
elements assembled and proportioned so that it
conveys the material en masse in a circuit having
many directions and extending through a com-

ination of horizontal, vertical, inclined and an-
gular planes. In short, the circuit of the con-
veyer in addition to extending through vertical
and horizontal planes, also extends in the hori-
zontal and vertical planes to the left and to the
right.
of material chtained by the conveyer of the pres-
ent invention is such that the material is con-
ducted through g single endiess conduit in many
directions, and the material can be discharged
from the conveyer at any number of points lo-
cated at any desired place therein.

With a conveyer made in accordance with this
invention, great efficiency is attained in trans-
porting the material and should a choke ccecur,
the conveyer element will pull threugh the ma-
terial and thus reduce the risk of breaking the

pelt and further in the circuit, should an outlet

be blocked, the material will be carried round to
the next outlet or round and round until the
clogged outlet is free, automatically controlling
the inlet, :

While‘the preferred embodlments of the inven-
tion have been herein illustrated and described,
it will be understood that the invention may be
enibodied in other forms within the scope of the
appended claims.

I claim:

1. In a conveyer, an endless conveying element
adapted to be drawn through an endless casing,
comprising a series of flight units, each of said
flight units having a main body portion formed
of sheet metal, a reinforcing rib of sheet metal

fastened edgewise to one face of the main body .
and having an end portion disposed substantially 7

in alinement with one side edge c¢f the main body
portion, a bracket secured to said main body por-
tion and to the end portion of said rib, an endless
belt having a series of longitudinal ribs, means
for attaching the bracket of each of said flight

That is to say, the direction of the flow
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units to one of the ribs of said bélt, and sheaves
mounted in the conveyer casing for engagihg
other ribs of said belt for guiding ‘the conveying
element through said casing.

‘2. In a conveyer of the character descrlbed 1n
combination, a conveyer “element mc]udlng an
endless belt having a series of radially disposed
ribs formed lengthwise thereof and adapteéd to
engage the surfaces of pulleys arranged wi1_3=h their
axes at different angles so that the belt is re-

tained from twisting in a predetermined posmon o

a plurality of flights for the material to be con-
veyed ‘and means carried by said belt for sup-v
porting the flights therefrom. ‘

3. A conveyer of the character descnbed com- ‘
prising a -casing providing a pair of tubes ‘ar<
ranged side by side and having common walls
defining a slot that extends lengthwise”of the
conveyer, s conveying element enclosed by the
casing and including an endless belt disposed in
one tube and having a continuous rib projecting
therefrom and disposed within said slot, and &
series of flights disposed in the other tube, means
for connhecting said flights to the rib of samd end-
less belt, and sheaves mounted in the conveyer
casing for engaging said belt for guiding the con-
veying element through said casing, the belt and
the flights of said conveying element being sup-
ported by said sheaves out of contact with the
walls of said casing throughout the entire length
of said conveyer.

4. In a convever of the character descnbed in
combination, a conveyer casing providing a pair
of endless tubes having a slot formed lengthwise
of the conveyer therebetween, one of said tubes
constituting a trough through whicl the material
is conveyed, an endless belt within the other tube,
a plurality of flights disposed withiri the material
conveying tube, a continuous rib projecting from
said belt and dlsposed within said slot, means for
connecting said flights to the rib of said endless
belt, other ribs formed lengthwise of ‘said belt
and projecting radially with respect to the main.
body of the belt; and sheaves mounted in the-con-
veyer .casing for engaging the other ribs of said
belt for guiding: the belt through said casing, the
belt and the fiights being supported solely by said
sheaves out of cortact With the-walls of sald cas-
ing throughout the entire length of said conveyer,
said sheaves being. arranged to retain the belt
from twisting from a predetermmed position
within the casing.

5. In a conveyer of the character described, in
combination, a conveyer elemtent including an
endless belt having a series of radially disposed
ribs formed lengthwise thereof; pulleys arranged
with their axes at different angles afnd engaging
said ribs for retaining said belt against twisting
from a predetermined position, a plurality of
flights for the material to be conveyed, and mearns
carried by said belt for supporting the flights
therefrom.

6. In a conveyer of the character described, in
combination, a conveyer casing providing a pair -
of endless tubes having a slot formed lengthwise
of the conveyer therchetween, one of said tubes
constituting a trough through which the material
is conveyed, a plurality of flights disposed within
the material conveying tube, an endless belt with-
in the other tube, said belt having a series of
radially disposed ribs formed lengthwise thereof,
pulleys carried by said conveyer casing arranged
at different angles and engaging the ribs for

‘guiding said belt and for retaining it against

twisting from a predetermined position, and
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means -carried by said belt for supporting said
flights therefrom.

7. In g conveyer, the combination of a conveyer
casing providing a pair of endless tubes having
therebetween a slot formed lengthwise of the
conveyer, sald conveyer tubes including longitu-
dinally, upwardly and transversely extending legs
with arcuate sections connecting said legs, one
of said tubes constituting a trough through which
material is conveyed, a plurality of flights dis-
posed within the material conveying tube, an
endless belt within the other tube, said belt hav-
ing a series of radially disposed ribs formed
lengthwise thereof, pulleys in the arcuate sec-
tions of said belt containing tube arranged at
different angles and engaging the ribs for guid-
ing said belt for retaining it against twisting from
& DPredetermined position, and means carried by
said belt for supporting the flights therefrom.

8. In a conveyer, a conveyer casing of irregular s

loop form providing a pair of endless tubes hav-
ing slots formed lengthwise therebetween, one of
said tubes constituting a material conveying tube,
an endless belt within the other tube, a plurality

of flights disposed within the material conveying -

tube, means for attaching the flights to said belt,
said belt having a series of angularly related
radially disposed ribs formed lengthwise thereof,
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and pulleys for engaging each of said plurality
of ribs, the axis of each pulley being at right
angles with respect to the radial center line of
the rib it engages.

9. In a conveyer, the combination of a con-
veyer casing providing a pair of endless tubes
having ‘therebetween a slot formed lengthwise
of the conveyer, said conveyer tubes including
longitudinally, upwardly and transversely extend-
ing legs with arcuate sections connecting said
legs, one of said tubes constituting a trough
through which material is conveyed, an endless
belt within the other tube, a plurality of flights
disposed within the material conveying tube,
means carried by said belt for supporting the
flights therefrom, said belt having a series of
radially disposed ribs formed lengthwise thereof,
the longitudinally, upwardly and transversely ex-
tending legs of said endless belt containing tube
having its inside surface conforming with the
shape of said belt and fitting closely thereabout
for retaining said belt against twisting from a
predetermined position, and anti-friction means
in the arcuate sections of said endless belt con-
taining tube for guiding said belt through said
arcuate sections,

EUGENE E. BRUNNER.




