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13 Clalms

ThIS 1nvent10n relates to shaker conveyers of
the type ‘utilized for: t1ansportat10n of - coal or
similar material from the mining pomt to” the
loading point in the mine.. S

It has heretofore been impossible to practmally
produceé ‘g’ shaker conveyer which would success-
fully elevate material up an incline of any ap-

‘preciagble ‘grade; such ' devices being, employed .’

only after the placement for the conveyer is level

or has g slight slope from the loadmg to the dis--
charge- point. * For ‘this tedson it is necessary

that- these conveyers ‘have some type of' elevator

associated - therewith for elevating the ‘material

to'a carloa.dmg position: and ‘the mult1p11c1ty of
ha.ndllnas thus necessary for the coal causes an
excessive breakage thereof in- addltlon to the ex-
cessive cost in maintenance;

An important - object ‘'of this mventmn is: the
provision of a shakmg conveyer 1ncludmg horizon-
tal and inclined: portions ‘and so constructed that
material may be’ continveusly moved thereover

without the ‘provision of riffles or other devmes,

which w111 damage the ‘coal.
One of the principal reasons for ‘the failure

of the' ordinary type of shaker.conveyer to ele— :

vate material moving therealong ‘through any

appreciable incline lies:in the'fact that’ the op-
.- erating mechanism employed with such ‘convey- -

. ers’is.of such character that the material does.
-.:U'

not. come to rest between alternate advancmg
strokes with the result that . the frictional” én-
gagement between the material and the trough
of the conveyer is reduced to a: pomt where: 1t is
insufficient to cause such_eleyation.

A further. and specific’ object” of this mven-‘

tion is the prov1510n of ‘operating mechanism for
shaker conveyers which may be either ‘operated
in the usual manner or may. be so operated that

‘the material comes to rest a.t the termlnus of ‘

each stroke.’
A further object of the 1nvent10n is the pro-

“vision of ‘a‘novel and’ 1mproved trough construc~
tion which' will admit of provision ‘of ‘additional:

frictional engagement ‘between the coal; or other

material, and the trough while at'the same time

presenting a surface which: W111 not break or da,m-
age the material.
A fiirther ‘object of -the 1nvent10n is-the ‘pro-

. vision of & hovel and improved transfer connec-

50

tion between horizontal and mchned sectlons of
_such-a conveyer.
“iA-further .object of the 1nvent1on is the pro-

vision'of 'a:construction such that the ‘discharge

end-of the conveyer may be disposed at an angle

to- the mchned portion thereof and-thus overlxe

(CL 198—220)

“tracks for pit cars, which tracks parallél the in~
clined section and, accordingly; permit of the dis~
position of a.number of cars for: passa,ge beneath -
the’ discharge. section. .- i

© A still: further object ‘of ‘the mventlon: is the &
“provision of ‘a: construction  such ‘that the op-
erating mechanism.of the conveysr may be eém-
ployed as .desired for: moving- cars' which- have  :
been loaded: from beneath the discharge section
and the placement of an empty.car therebeneath. 10

“These and -other cbjects I' attain by the con-
struction shown in the ‘accompanying ‘drawings
wherein, for: the :purpose "of ‘illustration, I have
shown 'a preferred embod1mer1t of my 1nvent1on :
and wherein: ... .. 15:

‘Fig.1'is-a side- eleva,uon showmg one end of
conveying apparatus constzucted 1n accordance.
with'my invention;

Fig, 2.is.a side eTevatmn of the other end.of ‘
the apparatus; 20.

Fig. 3.is a plan view-of one: end of the appa,l o=
tus; ..~

Fig.:4.isia plan view-of the opposﬂ;e end of -
the apparatus; ‘

. PFig. bis.a section on hne 55 of F1g 3; 25

‘Fig.'6,is an end elevation showmcr the dlscharge
end-ofithe apparatus; :

Tig. 7' is ‘a: fragmentary plan: view of! tne con-
nection between the horizontal:and inclined sec- ‘
tions of the eonveyer, the connecting section being 30
iltustrated in dotted lines;

‘'Fig.:8 is a side elevation:of the connectlon be-..
tween the horizontal:and dniclined sectlons :

Fig. 9:is a-section on line:8—9 of Fig. 8; : ‘

. Fig. 9~—a isa section on line 8-, 9—q of Fig.7; 35

Fig. 10 is..an enlarged ‘elevation partially.‘in
section showing the supporting bracket for the
discharge section; . :

Fig.: 11 +is a detached™ elevatlon of the plvot
element -of the discharge section; 40
Fig.:12 -is a-plan view partially broken awa,y

.of the: opelatmg unit;

"Flig. 13"is-a side elevaulon thereof

L Pigildisa deta,lled sectzona,l view showmg the
; sw1tch control; i 45

“Fig, 15 is a simplified: wmng dlagram showmg :
the control of the motor by:the switch; and - ‘

. Pig, 16 is a diagrammatic view illustrating the
variation in-operation: obtamed by the modlﬁca-
tion of operation of the unit:: : 50

- Referring-now more: partxcularly tothe draw-
ings a shaker conveyer constructed in accordance
with my invention comprises a horizontal section
+ 10, an:inclined section {1, a'transfer section 12
connecting the hor1zonta1 and: inclided. sections; 56




: 2711}

~an angular or arcuate dlscharge section 13 for

10,

“the-inclined section .and an cperating mechanism
- 14 for these sections.

Both the horizental and
inclined . sections 18 ‘and {i -include ordinary
trough units 15 and modified trough units 1§, of
which the modified trough units in poth msmnc

“are -disposed adjacent the transfer section ‘z
“The “medified trough units comprise sides
‘which have slightly greater depth than the

£7
sides
of the crdinary units, as more clearly shown in
Figs. 1 and 2, and these units have disposed at
the bottoms thereof flat plates 18 perforated as

"indicated at 18. Perforaticns i9 are, preferabiy,

[
L
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staggered in adjacent rows, as more clearly shown

in Fig. 7, and during operation of the conveyer

the holes {8 fll. with smaller particles of .con-

“veyed material and, thus, present a surface which

is'substantially smoocth and yet presents a much
higher friction co-efficient than the smooth me-
tallic bottom of the ordinary unit.  As the maie-
rial in the openings is worn away by the friction
of material passing thereover, it ‘will be replaced
by other materials so that the friction surface
is self-renewing. - By staggering the openings .of
the plates, any continuous surface of relatively
low frictional co-efficient.is eliminated..

‘The transfer section 12 comprises a short trough -

unit.seating at its ends upon the adjacent ends
of the irough units of the horizontal and inclined

g sections; this trough unit being medified in its

construction  after the manner of forination:of
the modified trough units 16 of the horizontal and
inclined “conveyer ‘sections. - Soft packing. 2—a
is preferably digposed between.opposed faces of

. the unit ¢2-and the supporting- uniis'to prevent

sifting. of  finsly divided materid]l therebetween.
Adljacent ends of adjacent units 0f.the inclined
and horizontal conveyer sections 18.and ff are
provided at their under surfaces and at oppo-
site sides: thereof with pivot elements: 20 and 2t
which may comprise opposite ends of transyverse-
ly-extending shaits,- as more clearly shown in
Fig. 7. These pivol elements are connecied ab
opposite sides of the conveyer by links 22 and
secured ‘to opposite sides of the transfer section
12 .are brackets 23 everhanging the links 22 and
apertured for the passage of studs 24 seated in
these: links. - Springs. 25 ‘extending between the

~brackets and the heads of the sfuds serve to con--

stantly.urge the trough section downwardly and
to maintain the ends of this trough section in
sealing engagement with the troughs of the in-

-clined and horizental conveyer sections. " It will

be obvious that the studs will act to prevent lon-
gitudinal movement. of. the transfer section with
relation to the links 22 -and that since the pivots
of links 22 are substantially coincident with the
ends.of the transfer trough section there will be

noappreciable longitudinal movement of the ends
of the trough- seetion. upon-the horizontal ‘and-

inclined sections.  Pivots 2+ which are mounted

--on-the horizontal trough section, in addition to

providing mounting for the links-22 likewise: pro-
vide mounting: for connecting rods 26 connecting
the conveyer to the operating mechanism here-
inatter 1o :be. described; and for rollers 27 oper-
ating upon a foundation plate 28. *

The. trough units throughout the conveyer. are
supported on suitable roller supports which may

¢ be ‘of any suitable character and are generally
designated ‘at 28,

These . roller  supports, sub-
stantially throughout the inclined surface, are
moeunted upon: jack ‘posts 38 and are adjustable
thereonr to admit -of variation of the level at
which they are disposed.. In the present inmstance

1,997,495 .

the base 31 of the roller mounting is shown as
equipped_at its opposite ends with U-clamps 32
surrounding the jack posts. . :

The  discharge section . 13 is connected with
the main inclined portion by ‘a pivoial ccnnec-
tion indicated at 33 and this discharge section
is supported through this pivotal connection and
through a swinging- supporting bracket general-
1y designated at 24. 'The swinging bracket com-
prises’ a pair of spaced standards, -preferably

e

1

jack posts 35 connected at their lower ends angd -

their approximate centers by transverse struts
36. 'The lower transverse struf mounts a step-

bearing 37 the upper end of which rctatably re-.
ceives a. pivot 38 the upper end. of which is

equipped “with a horizontally-extending arm 35

15

directly. engaging the discharge unit through .

the medium of :a pivot pin 40.  The arm 39-1is
secured. to_the. pivot 38 through bolts &1 inter-
changeably engageable in a vertically extending
series of openings 42 on pivot 38 so that the ver-
tical position of the discharge unit may be ad-
justably determined: . Step-bearing 231, in- add1-
tion to forming a mounting for pivot. 38, likewise
constitutes 2 ‘mounting for a sheave wheel 43,
the purpose of which will presently appear.
has been found desirable to gradually decrease
the pitch. of: the conveyer on-the incline. after

leaving the foot of the inclined portion to there-:
by provide increased velocity -of the material-as g

it. approaches. the dxscharge point. - This pre-
vents crowding back ‘of the oncoming material
and insures a smooth, even flow .thereof.

The -driving: mechanism - comprises 2 drive
motor 24-connected through a train. of gearing
generally designated ab 45 with a shaft 45 having
cranks 41, A rock shaft 48 has arms 49 centrally
connected thereto, one end of each arm being
connected with a crank 41 by a link 53 and the
other. end. thereof being connected to the con-
veyer through one of connecting rods 28..

The. construction, so far described, is one fair-
ly commonly employed in one form-or another

in the operating mechanisms of shaker convey- .

er troughs and sorting tables; and the connee-
tions between the arms..48 and the cranks are
so” proportioned and relatively positioned that
the reciprocating stroke of the connecting-rods
26 produced at each rotation of shaft 46 is of
greater duration in one. direction than in the
other, In Fig. 16 I have diagrammatically i1~
lustrated both the mechanical operating mecha-
nism and the stroke obtained thereby, this stroke
being illustrated by the ‘dotted line.
gram of the mechanism it will be noted that the
advancing stroke extends through 255 degrees of

rotation of shaft 46 while the idle stroke: extends.

through only 105 degrees. Obviously, material

“onh the conveyer ab the end of the advancing or

working stroke, since its movement is accelerat-
ed, tends to continue its movement during the
relatively, short period of the idle stroke. During

" the first ‘half of the.idle stréke the rateérial is

still moving rapidly. and -during the latter half

thereof it tends to slow down but not to Become.

statlonaly, with the result that when the work-
ing stroke is repeated the material is-still moving

_in the direction of the working stroke.and, ac-
“cordingly, has little, if any, fricti onal engage-

ment with the trough at this time. - . nowr

While this condition is satisfactory in hor1zon—
tal transportation by shaker conveyer methods,
it: is-unsatisfactory and renders inepe ative any
shaker conveyer disposed upon an’ apnreczanle
incline, . For- this.. reason, I muorporate in fhe

It
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i opelatlng ‘mechanism 14, means for’ 1ncreasmg
~ the duration of the return stroke and more par-
ticularly means for. incréasing ‘the duration of

the latter ‘portion-of this'stroke by slowing down

or stopping entirely the motor 44 during the-lat=

tef - 'part- of-the stroke I have at present illus-~
trated shaft 46 as equlpped Wlth a-cam 51 acting
through' a-rocker 52 and a pluhger 53 upon’a

switch 84 ‘which: controls the operatmg ¢oils ‘55’

and 55— of'interlocked 'switches 56 ahd §6—a.

Shunting the motor ‘armature ‘A of motor: 44 s

an adjustable - resistance 5§7.  Switches 56 and
66—q alternately ‘close -this shunt-and: one side
of ‘the ‘motor line.

with the almature The'¢ircuit “of -the coil 55-2q
of switch :58-—a may be opened. through-a:suit-
able’ switch- 89, It -will . be" obvious: that: with
switch 59 closed at 59—q the motor -‘will ‘operate
continuously and the only* dcétuation of the con=-

-veyer ‘will ‘be’ that normally’ given to" conveyers

through* the mechanical: ‘motion. "of : the drive;
With switch’ 58 ‘closed “at '59--b ‘and switch 58
in-its solid-line posmon each'time the: cam: 5l
Teleases switch 54 'and.thus closes switch 56-—qa,
switch 56-—¢ complétes the circuit 6f the resist-
ance about thearmatire of the:motor and opens
the circuit to the line at switch 5§. With switch
58 in its dotted line position at each closmg oper-
ation of switch: 56—a through cam 51 and switch
54, the resistance-is placed- in’ series ‘with: the
a'rmature‘. ' With switch 58 in”mid’ position, the
armature circuit is’ opened:at.‘each closure: of
switch-56—a. ' Obviously, any of: these arrange-
ments will cause a ‘slowirig down of:the. motor;
one applying & dyhamic ‘brakingthereto and the
others a. reduction or:interruption. of the input
thereto. " The particular type iof dynamic-brak-
ing herein illustrated. may, of coursé, be varied

-and-the switches 56 and Sa—a operated in van-

OUS mannel S

- Tt is apparent that the adJustment of the re-:
' sistance 57 may be improper or some unusual fric-

tion: may occur during. the:operation .of this:de-~
vice causing:-the motor to:come’to.rést with the

_rocker-52 bearing upon the.depressed; portion: of

cam” B, in which case the machine would fail to
start.. Pilot ‘device  5d——q with aitime eleinent
somewhat greater than one'normal éycle will-now

" open the circuit to switch $6=—-g and close switch

W0

-3
[

56 causing' the motor to start. ' This pilot device

may be of any or the well known time element re-

lays.
The resulting stroke is d1agrammatlcally 111us-

trated by the sclid line in Fig. 16, the point X in- .
dicating approximately the point at which dy-

namic braking of the motor begins its operation.
It will- be ‘noted by comparison:of thése stroke
diagrams that the: entire added length of the
stroke-is confined to the latter half of the return
or idle stroke, with the result that a sufficient in-

terval is provided for the material -to come to rest

upon the trough so that it may move .therewith.

"The use of a rheostat permits the duration of the-

idle stroke to be adjustably regulated so that the

. 'period s of just sufficient duration to permit’
.“the material to come to rest:
due to the fact that transportation systems: em-*

“This is. necessary

bodying  shaker conveyer troughs are kept in
touch with the source of supply by elongating the
receiving end of the trough.  Under these circum=
stances, with each addition to the length of the

trough the greater load ig obviously: imposed

thereon whlch load, of itself,” acts as-a brake,

“Through- s double. throw
switch 58 the -switch ‘58—a ‘may be’ employed:
to :place -the -adjustable ‘resistance 51 in series

- shock “absorbing. connection  72.”

necessitating’ the- modlﬁcatlon of ‘the: dynamlc
brakmg applied at ‘the motor,

" The-operating mechanism’ further 1ncorpora,tes
a reel 60, one end of which is ‘provided: with-a

ratchet 61 having associated therewith an: Oper- 4

ating pawl 62 mounted upon-a: rocker arm ‘63

4

operated by:a link connectlon with-one ‘of ‘the -

arims 49, as 1ndlcated at 64, and aholding pawl 65.
Holdlng pawl 65 i withdrawable by a. pedal 66,
which pedal may:be held in. its ‘Teleased position
by alatch.cam €7.
mally held out of engagement with the ratchet

- The actuating pawl 82 is nor-:

107

61 Dby -a spring 68 ‘and is 'engaseable; with  the

ratchet through an operamng cord 69, preferably
including ‘a-spring 70." Operating cord.- 69 isex-
tended: to the opelators station which is-at the
discharge ‘end of ‘the conveyer-and a: cable 11
wound ‘upon the ‘reel is extended from. the reel
about sheave wheel 43 thén' back along the con-
veyer andis conneéted to the- end of a-train of cars
C arranged alongside “the conveyer through a
ThlS arrange-

15

20°

ment is employéd . assuming that cars € are‘to ..

be ‘moved in ‘the direction of the arrows o Figs.
3 and 4. - In case movement of ‘the: cars'is desired
in’the opposite- direction- followihg loading; the
cable will; obviously, be connécted to.the, opposYce

25"

end of the frain. ~ When Jloadingof’ -any car-is -

rcompleted, the operator- simply“exerts'a pull'on
‘the control cord 69, theréby: engaging. theé' actuat-

ing:pawl and causing the cable to be’ ‘wound upon

30°

the ‘drum, . After loading of'a fran of carsiis

completed, the cable may be‘tonnected to the end

of ‘g’ second’ train ‘and allowed “to pay: out-by.

simply-releasing the holding pawl 65, It will ‘be
obvious that by use-of apparatusof this character
manlpulatlon of the car 'S bemg loaded is mate-
rially facilitated.

‘It may: sometlmes be desxrable to have the con-
trol -of the'.cable reel accomphshed electrically,
i “which. case the ‘actuating ‘pawl 62 would be
controlled by a suitable solenoid and push button
switch-at the operator’s: statlon avo1d1ng the use
of ‘the'control-cord.” ! +

“Direct: cutrrent apparatus “has been used for
111ustrat1ng the principles-involved; but it is ob-
vious alternating current appatratus may. alsé be
used for thé: purpose: w1th substltutlon of eqmv-
alent elements;”

35°

49

+'While .T ‘have- descrlbed the propellmg appa—v. 0

ratus as employed: with g, conveyer including in-

clined ‘sections;:it' will;-of ‘course; be: obvious. that ,
,its usefulness is not hmlted to.such conveyers, as

it will increase the efficiency of any type of shaker
conveyer with which. it is employed
Since the construction;illustrated is capable of

considerable modification' without in any manner

departing. from: the “spirit of my- 1nvent10n, Ido
not. wish' to-bé understood - as limiting - myself
thereto except:as hereinafter clalmed

Iclaim:

1. A" shaker conveyer comprlsmg a horizontal
trough section, an inclined trough section, a short

o
[343

60

transfer trough: section-having its ends extend- ..

ing into and resting upon said section, and means

vieldably urging the ends of ‘the short transfer

section into engagement with sald horlzonta.l and
inelined ;sections.

65 -

2. A shaker conveyer compmsmg a hor1zonta1 :

trough - section, 'an' inclined trough section;’ g
short transfer- trough section having its ends
extendmg into:and resting’ upon said  section,
links connecting  said horizontal and . inclinied
sections, means to hold said transfer section in
longltudmally fixed relation to said links and

76"




" means to drive one. of sald hor1zonta1 and inclined
_sections,

10.

15

20

25:
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3; A shaker- conveyer compnsmg & horlzonta,l

‘trough section, an inclined trough seetion; & short
-transfer trough section having its ends extend-

ing into and resting upon said section, links con~
necting said horizontal and. inclined sections, and
connections between said links and said transfer

section for maintaining the ends of the transfer.

section in engagement ‘with the horlzontal and
inclined trough sections. . ;
4. A shaker conveyer. comprlsmg a- horlzontal

- ‘trough section, an inclined trough section; a short

transfer trough :section having its ends extend-
ing into and resting upon said sections, links con-
necting said horizontal and inclined sections, con-
nections between said links and said transfer sec-
tion for maintaining the ends.of the transfer sec-
tion in engagement with the horizontal-and in-
clined .trough sections,; and packing between ad-
jacent faces of said tra,nsfer and horlzontal and

“inclined -sections.

5. A metallic shaker conveyer trough having
sockets in the bottom thereof to contain material

being. conveyed, the:bottom of said conveyer

trough being smooth and the mouths of the sock-
ets being perpendicular: to the line of passage of
material over the trough.

6.7A* conveying - trough for- shaker conveyers
comprising - a smooth surface free from projec-
tions and composed at:least in part of the ma-

: -terial being conveyed.

40

60

q.-In a shaker conveyer, & horlzontal conveyer
section, . an -inclined <c¢onveyer  séction, a. short

-“transfer. conveyer: section ‘supported rat its eunds
by the horizontal and inclined conveyer sections

and conveying material from the horizontal to the
inclined section, -link  connections between the
inclined and horizontal sections, means to hold
said transfer section in longitudinally fixed rela~
tion to said links and means to 1ec1procate one
of said sections.. - :

8. A shaker conveyer comprlslng a3 honzontal
trough section, an inclined trough section; a short
transfer trough section having'its ends extendmg
into and resting upon said sections; means yield-
ably urging the-ends of the short transfer section

‘into engagement with said-horizontal and inclined

sections, and means to-hold the short trough' sec-
tion against longitudinal movement with relation
to the horizontal and inclined trough - sections.

9. A-shaker -conveyer comprising ‘a horizontal

1,997,495

trough sectlon, an mclmed trough section, a short
transfer trough section having its ends extending

into and resting upon said séctions, and means 1o’ '

hold the short trough section against longitudinal
movement with relation to said horizontal and in-
clined trough sections, including a part yieldably
urging the ends of the short transfer section into

engagement with- said horlzontal and inclined: -

‘seGtions.

10. A shaker conveyer comprlsmg a honzontal
trough section, an inclined trough section, a short
transfer trough section having its ends extending
into and resting upon said sections, links connect-
ing said horizontal and inclined sections; and con-~
nections between said links and said transfer sec-
tion for maintaining the ends of the transfer sec-
tion in engagement with the horizontal and in-
clined trough sections and holding. said  short
trough section. against longitudinal movement
with relation.to said links.

11. A_shaker conveyer comprising a hor1zonta1 .

trough section, an inclined trough section; a short
transfer trough section having its ends extending
into and resting upon said sections, links con-

necting said horizontal and inclined sections, and ¢

connections between said links and said transfer
section for maintaining the short trough:section
against, longitudinal movement with relation to
the links.

.12 A trough umt for a shaker conveyer having :

a perforated plate superimposed upon the bottom
thereof, the bottoms of the openings of the plate
being closed by the bottoms of the trough unit
and the mouths of the openings of the plate lying
substantially -in"the general plane of the plate
whereby the bottom of the conveyer: is substan-

tially smooth and said openings will be filled w1th

the material being conveyed.

.13, Artrough-unit for a shaker conveyer havmg
2 perforated plate superimposed upon the bottom
thereof; the bottoms of the openings of the plate
being closed by the bottoms of the trough unit
and the mouths of the openings of the plate lying
substantially in the general plane of the plate
whereby the bottom of the conveyer is substan-
tially smooth and said openings will be filled with

‘the material being conveyed, the openings of the

plate. being so disposed - as to eliminate unperfo-
rated paths over the face of the plate which ex-
tend longltudmally of the unit.

ROSCOE MOORE
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