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This inventiml relates to improvements in au-
tomatic car icading stations, and more particu-
larly 1slaur=s t0 an improved electrical control
system for controlling the loading of a plurality
of mine cars with loose material, such as coal,
from a conveyor.

The principal objects of my invention are to
provide a new and improved conveyor loading
station, including an sutomatica Jly operable elec-

trical control means therefor of a novel form
aund arrangement which is operable by move-
ment of the cars along the mine track and by
the height of the coal on the ears, so as to unh
formly load a trip of mine cars from a main lin
conveyor.

In carrying out my invention T provide a main
line conveyor for loading a *rip of mine cars as
i} travels along a mine track and provide a hoist
for maoving these cars along the track. T also
provide switching or control devices overated by
the cars as they move along the #r ack, for start-
ing the main line conveyor, when the cars are
spotted beneath the dischargs end of the con-
veyor, and further provide an electrical switch-
ing or control device operakle by engagement with
the coal in the cars as the coal reaches a pre-
determined height therein, for starting or stop-

ping the hoist or causing the hoist to continue
10 operate until the
thar

3V 8

e

car is fully loaded, and fur-
control cperation of said heist and conveyor
aid first mentioned control devices operated
I also provide a transfer con-
ding in o direction parallel to the
"’thu is movable infto position io
aal discharged from the main line con-
nd CG“’lVEJ it across the gaps between the
next succeeding empty ecar, to avoid
verial in the gaps between the cars
continuous Ioading of the train of
hutting down the main line con-
cp rate this transfer conveyor by
ntioned control devices which are
ed by th mine cars as they move along the

[¢)

se and other objects of my invention will

appear from time o time as the following speci-
fication 1310;.,83 1s and with reference to the ac-
c.f::fzi ng drawings wherein:

'gL rf= 1 is a view in side elevation of a train
ne €ars traveling beneabh the dischargs end
COI‘.J"yO"‘ and Jlus:ratmg a load-~

line

re 2 is a transverss sectional view showing
the main line conveyor discharging into g mine
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10

15

20

40

50

o
Lt

2

car and showing the position of the control means
operable to cause the trip to progressively move
along the track when the coal in the main line
conveyor reaches a predefermined height;

Pigure 3 is an enlarged view in side elevation
showing certain details of the transfer conveyor
for transferring material across the gap bhetween
adjacent cars, and also showing the control
means operable to cause movement of the car
when the coal therein reaches a predetermined
height;

Figure 4 is an enlarged transverse sectional
view showing the transfer conveyor in position
to receive coal as it is discharged from the main
line conveyor;

Figure 5 is an enlarged fragmentary view in
side elevation looking towards the inside of one
of the track rails with certain parts shown in
substantially longitudinal section, and showing
certain details of the control means operable hy
novement of the mine cars along the track;

Figure 6 is a fragmentary transverse ssctional
view drawn to substantially the same scale as
Pigure 5 and showing certain other details of
the control means for the loading station not
shown in Figure 5;

Figure 7 is a wiring diagram diagrammatically
Hlustrating one form of the electric circuit for
controlling operation of the loading station of
my invention;

Figure 8 is a fragmentary view in side eleva-
tion somewhat similar to Figure 1, but showing
the use of photoelectric relays for controlling
certain operations of the loading station of my
invention instead of contro! devices operated by
the car wheels, as in Figures 1 to 7;

Figure 9 is a transverse sectional view showing
the photoelectric relays in side elevation; and

Figure 10 is a wiring diagram diagrammati-
cally illustrating the form of electric civeuit for
controlling cpsration of the loading station with
rhotoelectric relays.

In Figure 1 of the drawings a track {9 is
shown as extending along the entry of a mine
and having a trip of mine cars {{, i movable
therealong in material receiving relation with
respect to a main line conveyor 42 which may
extend from a mine room or entry. A transfer
conveyor 14 extending parallel to the mine track
is shown as being suspended from the mine roof
on parallel links {5, {5 for movement into po-
sition beneath the discharge end of said main
line conveyor, to convey material across the gan

between adjacent cars, during movement of the. .
trip along the track.
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The main line conveyor {2 may be of any well
known form and is herein shown as heing driven
by an electric motor {5, through a speed reducer
17 and a chain and sprocket drive i8. The show-
ing of said conveyor is for illustrative purposes
only and is no part of my present invention so
need not be shown or deseribed in detail.

The transfer conveyor (& is herein shown a3
being a center strand flight conveyor including
a plurality of parallel spaced flights 9, {5 con-
nected to and extending laterally in opposits
directions from an endless chain 28 movable
along a pan 2{ of a conveyor framework 22.
Said chain and flights are driven from a motor
24 mounted on a plate 25 extending laterally
from one side wall 26 of said conveyor framework,
through a speed reducer 27 and 2 chain and
sprocket drive indicated generally by reference
character 29.

The parallel links ¢5, {5 suspending the trons-
fer conveyor {4 from the mine roof are herein
shown as being pivetally mounted adiacent their
upper ends between the vertical legs of parallel
spaced angles 38, 35 on pins 84, 81, Said angles
are securzd to cnd depend from cross heams 32,
32, held in encagement with the mine roof by
means of props 33, 33. The lower ends of said
links, closast to the main line conveyor {2, are
pivotally mounted on the outer ends of a trans-
verse shaft 24, mounted on and extending from
opposite sides of the framework 23 of said frans-
fer conveyor. The lower ends of ths other pair
of scid links ave pivotally mounted on the outer
ends of a transverse shaft 25, which is herein
shown as being driven from the motor 24 and as
forming a drive shaft for driving said ronveyor.

A cylinder 2§ having a piston rod 2% extensible
thevefrom is selectively operable to move said
transfer convevor into materirl receiving rela-
tion with respect to the rain line conveyor {2 for
conveying material across the 2ap hetween adia-
cent ends of anv two cars of the trio. Ag herein
shown, said cylinder is trunnioned adjacent its
head end between suppori fremes 32, 88 depend-
ing from and held in engagement with the mine
roof by means of props 49, 48, Said piston rod
ig pivotally connected at its free end to the trans-
verse shaft 285 so that upen the admission of air
or any other fiuid to the head end of said cylindey,
seid transfer conveyor niay be moved towards
and into material receiving relation with respect
to said main line convever in an obvious manner.
A tension spring 41 is connscted between one
paraliel link {5 and a brace &3 of said frame 38,
for returning scid piston rod within said cylinder
and moving said transfer conveyor away from
said gdischarge convevor when fluid pressure is
released {rom the head end of said cylinder.

A hoist (not shown) is provided o advanse th
cars i, it along the track i ¢s the loading o
said ears progresses by winding in a fexible cabl
(not shown) attached to the outby end of th
first car of the trip. Said hoist is driven by a
motor generally indicated by reference chargeter
A4 and shown diagrammatically in Wigures 7 and
10 of the drawings. Operation of zaid hoist is
controlled automatically by the height of the coel
in the mine car by means of 2 fapner switeh 48
and by means of two depressible track hars 45
and 47 extending along the inside of one rail of
the track #0 end adapted to be engaged by the
flanges of the wheels of the cars as they pass
therehy and operate switches 48 and 48 and close
the contacts of said switches as the trip passes
over said track bars, and to keep said contacts
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closed as long as the cars are passing along the
track beneath the discharge end of said conveyor,
ag will hereinafter more clearly eppear as this
specification proceeds.

The fapper switch 45 includes a flapper plate
53 pivotaily mounted on and depending from 3
support frame 5 secured to and depending from
a cross beam 52 extending clong the mine roof.
Said flapper plate pivots about an axis extending
iongitudinaily of the track and is adapted to he
engaged by and moved outwerdly by the cozl
joaded onto the car ¢ by the conveyor {2, as said
coal reaches a predetermined height. Outward
movement of seid vlate a predetermined distance
will close contacts §3 of seid switeh, to connect the
hoist motor 44 in the main line circuit and cause
said hoist to operate until said plate drops to 2
depending position, when it will open said con-
tacts. Other contacts 54 of said switch are nor-
mally closed cnd are opened by said flapper plate
when said flapper piate is moved outwardly a dis-
tance further than the distc nee necessary to close
the contacts 52, to shut off the motor i§ which
drives the conveyor 12, in cases of failure of the
hoist when the conveyor continues to load while
said car is in a stationary position on the track.
Said switeh and contacts mey be of any well
known form of commercial type, such as cam
operated switch type HLA-3, iliustrated in Bul-
letin 1099 of the Clark Controller Ceorlpany,
and are no part of my invention so are not herein
shown or described. Ssid switch is herein shown
s being operated by the flapper plate 54 by means
of a link %5 pivotally connected to the side of said
plate opposite from the conveyor {2 and having
operative connection with a cranlk arm 55, secured
0 the cam shaft for operating said switeh.

The track ber 66 is shown in Figures 5 and 6
as being constructed from an angle iron, a hori-
zontal leg of which is engaged by the flange of =
track wheel and the vertical leg of which anuts
and is guided for vertical movement clong the
vertical lez of an angle iron 57 spaced inwardly
from the track rail. Said angle iron §7 is herein
shown as being secured at its horizontal leg to the
inner lower dange of  rail of the track i8. Said
track bar has a plurality of vertical longitudinally
spaced slots $9, 58 formed in its vertical leg and
guiding said track bar on pins &3, 68 secured to
and projecting from the verticel leg of the angle
57. A plurality of compression springs 83, £3 are
interposed between the horizontal legs of said
angles to move said track bar vertically when the
car wheels are out of engagement therewith, it
being understood that the horizontal leg of scid
track bar extends towards the upper flanze of the
rail a distance sufficient so that its upper surface
is engaged by the flange of the car wheel as it
posses thereby, to depress said track bar.

The switch 48 is operated by the track har 46
throueh 2 voller §4 on the outer end of a pivoted
arm 65. Said roller is adapted to engage the
under surface nf a plate B85 secured to and pro-
jecting from the top portion of said treck bar.
Said arm G5 is secured to a transverse shaft 67
journaled in a casing €8 for said switch. Said
casing forms an enclosure for said switch 48 and
for snother switch 8 associated therewith and
operable with said switch 3. Said switches may
be of o well known form of cam operated type
switch sueh as the type HLA-3 switch illustrated
in Bulletin 10281 of the Clark Controller Com-
pany, and ars no part of my present invention so
are not herein shown or described in detail.

The track bar 37 is verbically guided on the
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inner side of a rail of the track {8 in the same
manner as the track bar 48, but is shorter than
said track bar 48. Said track bar 47 is provided
to close switches 48 end 79 when the wheels of a
mine car are in engagement therewith. Said
switches 49 and 78 are similar to the switches 48
and 68 and control operation of the motor 44 for
the hoist and the mofor 24 for the transfer con-
veyor {4, as will hereinafier more clearly appear
as this specification proceeds.
it should here be noted that the track bar 45
of a length substantiaily equal to the distance
beLween adJaﬁﬂut axies of two connected mine
cars and that the distance between said itrack
bars is substantially equal fo the wheel base of
said mine cars so that the two track bars 45 and
47 are in a depressed position as long as the train
of cars moves along the rails and until the lass
car wheel moves out of engagement with said
track bar #46. The length of the track bar 47
may be varied but should ke shert encugh to ston
the main line coa..veyor vmcn aﬂ'}.“ mby end OL
the last car of the trip
of the conveyor, Tu.e 1en9;th of said. 'track ba
0 course, dsr

it being undersicod that with the Isading s
of my invention herein disclosed all of th

me wheelbase.
o !

showing the electyi

the trip must be of -tl_
Rezer*'mp now to
cal ecireuit for conir 121 oDer 3
veyors {2 and {4 and the hoist motor
of the fiapper swmch 45 and the itrac
and &7, a positive conduch or '.H is f‘en 2eie
a soures cf power bv a manually operaber
switch 78. Said master switch is provided to s
down “chﬂ entire eonveyor system wh en desired.
A congductor T4 conmects the positi
74 with the switech 48, which iz opﬁw
track bar 48. When the track bar 4
by a wheel O’ the mine car, the canxmwtv aof
witch 48 will be closed and currend will

@
o
~ 5\3

UQ @

-

pass
tn:’oucq said contacts to and through a conducitor

mﬁnua.lly operated svnucl 13, and through

acts B4 of the Szpper switch 458, whi ch
cont c s are ncrmally closed, A conductor
and manually opsrated switch 8% connect smd

conta cts 54

with a starter §{ for ths conveyo
Said manually operated switches 75
heaading and
the conveyor i2
jing noint or
sired uo muu do**‘n the con-
Ve, or for any reason, Sald confacts 84 of soﬁfi
flapper switch only open to stop said conveyo:

ically when the conveyor {2 continues ta
er faiiure of the motor 43 drivmg tha
- the
car. The gtarter § arting the

novye

gy uzl’.:

v {5 and the convejo‘r 5‘2 may he
nown forin including a plurality of
or relays (neot shown) arran ed 1o
cally start said motor through a re-
(not shown) when powser is app“ed to
starter to energize said relays, and to auic-
matically cub said resistance from said motor {8
as said motor starts. Said starter is no part of
my present invention so is not lerem shown or
deseribed. Thus as soon as o car wheel engages
and depresses the track bar 4§, the sw 1 ch 48 will
close and the main conveyor {2 will start.
When the conveyor i has loaded tne agvance
or cutby end of the first car of the trip to 2 pre-
determined height, the coal lsaded on said car
will move the fispper plate §8 outwardly to close
the confacts of the switch 88, This will connect
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a starter 89 for the hoist motor 44 in the main
power circuit through a conductor 88, to stars
said hoist motor and hoist and advance the trip
along the frack 2. Said starter for said hoish
motor may be of & form similar to the starter 8!
and is no part of my present invention so is not
herein shown or described in detail.

A conductor 89 is connncted {rom the conductor
7§ to the conductor §3 and has a manually op-
erated switch &{ therein. Said switeh is nor-
mally open and is provided to permif manual
control of the hoist motor 24 when desired.

Ag the first car is advanced to a pesition where
the coal it the car is below a nredetermined
height, the flapper plate 53 will drop to a de-
pending position. The switeh 53 will then open
and the hoist motor £4 will stop uniil the coal
in said car again reaches the reguired level, at
which time said flapper piate will move out wardly
and close said switch 5§ and start the hoist motor
44, to again advance said car.

When the first car advances to
its front track wheels engage t’ e track bar 47,
the switches 48 and 79 will close. This will cloge
a cireuib from the conductor 74 through the con-
tacts of the switch 49. Said contacts are con-
nected with the cc:nductor §8, to supply power
to the hoist motor 44 to operate the hoist and
advance the trip dmn the track when the fdapper
50 is in a depending position and the switch 53
is open. The rate of travel of the trip may he
such that the cars will normslly be loaded to tha

raquired height as the trip con*vm’ousﬂv m
along the track, and when this is the case, o
the first car is loaded the only purpose of
fapper switch will be {o open the switch
shut down the conveyor, in case of failure
hoist motor 24, to avoid loading a stationar
too high and spiiling coai over its sides.

The contacts of the switch 18 ciose With the
switch 49 to connect a starter 83 for the trar
conveyor imofor 24 to the main line condustar
through a conductor 84, the corﬂ‘acts of sw
88, which is closed by the track bar 43 sngagad
by the wheels of the next Lcc%mng car uf the
trip, and a conductor 3 connecting said switen
&0 0 said starter, to start said transfer conveyor.
The transfer conveyor i4, starting shertly befors
the first car is completely loaded, ma ay be moved
into material receiving relation with vespest to
the main conveyor {2 when said car is com pletely
loaded, by the ad nisuzoq of fiuid under pressure
fo the head end of the cylinder 38 under the con-
trol of the operator of the loading station. Said
transfer conveyor may then canyey the c"ai
across the gap betwesn the

2 position where
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firvst two con
cars into the outhy end of the next sweee
car. Said transfer conveyor raay he heid in
cuttings receiving position until the outhy end
of the next succeeding car is benesth the dis-
charge end of said main line convevor, st which
time fluid under pressure may be raleased from
said cylinder 8§, to permit the spring 41 to move
said transfer conveyor away from sa2id main
conveyor to the position shown in & gure
the car may be loaded directly by ssid ma
conveyor,

The trip may thus be continuously Ioagded by
movmg the transfer conveyor {4 to convey maie-
rial agross the gap between aa;wcum 2ars, as each
car Is fully loaded. This may be vapeated until
the last car of the train of cars moves out of en-
gagement with the track bar 45. At this time
the contacts of the switches 38 and 82 will open.
This will disconnect the starter 93 for the motor
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24 from the main line circuit and sto
and transfer conveyor. Also ope
tacts of the switeh 42 will break th
the starter 81 for the motor {8 to stop szl
line conveyor. The wheels of said iast ca

saging the track bar &7, however, will keep the
switches 48 and T0 closed, to conbinue operation
of the hoist motor 84 until said car has been
moved to a position beyond the cutby end of said
track bar, at which time s and
70 will open and stop sai
mine locomotive may then ni
a new trip may be spotted
the first car of the trip in msa 2
lation with respect to said main
Tn this position the ir 8¢
of the trip will depress the track bar

s

? the next b

the manner just described.

In Trgures 8, 8§ and 19 of the drawings, the
track bars 45 and 87 and the switches operat-
ed thereby are replaced by three photoelectric
relays including light sources {88, 18! and 163,
projecting beams of light across the entry onto
photoelectric cells {68, 164 and 185 respectively.
Said light sources and cells are spaced suitable
distances apart determined by the length of the
cars ii, U1, so as to operate the hoist motor 44,
main line conveyor #5, and transfer conveyor
motor 24, in the proper sequence. In this form
of my invention the fiapper switeh 45 controls
the loading of the cars in the same manner as
in the disclosure of my invention shown in Fig-
ures 1 to 7 inclusive, and the same motors, con-

veyors, hoist and starters are used, so the same 45

part numbkers will be applied to the parts that
are the same as in Figures 1 to 7 inclusive.

in Figure 10 the master switch 78 connects the
positive conductor Ti to the main line circuit,
to permit the entire system $o be shut down
when desired. Manually opersted switches 87
and 83 are connected in the power line to the
starter 81, to permit the main conveyor to be
shut off manually from the working face or the
heading when desired. The light sources 108,
181 and 182 are connected to the conducior 7!
through s branch conductor {88 and are con-
nected to ground through a conductor (87.

When a licht heam is established on the photo-

electric cell §83 by the light souvce 198, current .

will flow from the positive conductor 71 through
a conductor 188, photoslectric cell 103, conduc-
tor 188 and a coil 116 of a relay 11{ to ground
through a refurn conductor {{2. This will en-
ergize said coil and open said relay, it being
understood that said relay is normally closed
and is provided to connect the switches and re-
lays for controlling operation of the moters I8,
24 and 44 in the main line circuit when the light
beam projected by the light source €8 is broken
by a car of the trip, as will hereinafter more
clearly appear as this specification proceeds.
When 2 light beam is established on the pho-
toelectric cell 184 by the light scurce '8!, cur-
rent from the positive conductors 71 and (83
will flow through said photoelectric cell and
through coils {44 and {15 cf relays 116 and 117
respectively, and to ground through the return
line t§2. This will energize said coils and close
relay {18 and open relay f{7. Closing of relay
116 will connect coils 18, 18 and {20 and re-
lays 121, 122 and (23 in the power circuit to
energize said coils and close said relays. Clos-
ing of relay 121 will connect the starier 89 for
the hoist motor 44 in the circuit to start said
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motor and hoist, and closing of relay 122 will
connect the starter 93 for the transfer conveyor
motor 24 in the circuit and start said motor and
transfer conveyor. When the relay {7 is open
the beam will be broken to the cell 183 by the
next succeeding car of the trip, which will per-
mit relay {if to close and retain the starter gt
and motor 15 in the circuit. Relay 123 is a lock-
in relay and coil 128 serves to lock in the con-
tacts thereof.

When the outby end of the car ! interrupts
the heam projected on the cell 164, coils {14 and
115 of contactors #16 and |17, respectively, will
be deenergized and relay 17 will close and re-
lay {8 will open. The hoist motor #4, however,
will eontinue to operate because hold-in relay
123 is closed and by-passes the current through
a parallel circuit formed by a relay 128 which
is normally closed.

Relay {17 is in parallel with relay ftf and

when both of said relays are cpen, the hoist,
transfer conveyor, and main line conveyor are
disconnected from the main power line and stop.
Said relay {17 is provided so that when the last
car of the trip is loaded and moves to a posi-
tion to establish a light bheam to the cells (04
and {05 at the same time, the entire system will
bz shut down.
Vhen a light beam is established on the pho-
toelectric cell 185, current will flow from the
positive line 71 through said photoelectric cell
185, to and through coils 124, 125 and 126 of
relays 127, 128 and 129, respectively, to ground
through the negative conductor {12, This will
energize said coils and close the relay (27 and
open the relays 128 and 128 in a delayed time
interval. When time delay relay 128 opens, the
hoist will continue to run because current flows
through the parallel circuit established by the
closing of the relay #21. Closing of relay [27
will energize coils (18, {18 and (28 of relays
£21, 122 and {23, respectively, to close said re-
iays and continue operation of the hoist motor
45 through the relay (21, Relay {28 is also a
time delay relay and is normally closed and
opens in a delayed tims interval after the light
heam to the cell {85 is established. Said relay
serves to prevent starting of the main line con-
veyor until the first car of the trip is in ma-
terial receiving relation with respect to said con-
veyor and the light beam to said cell 135 is
broken. Opening of said relay is delayed for a
time interval sufficient to prevent stopping of
ths main line conveyor, when a light beam is
established to the cell {25 at the gaps befween
the cars as they pass thereby.

In operation of the loading station by the pho-
toelectric cells (83, {84 and #€5, the first car
of the trip may be spotted, preferahly by a mine
locomotive, heneath the discharge end of the
conveyor {2 in position to interrupt the light
beams projected by all thres light sources (53,
{81 and {82. The relays il! and 129 are nor-
mally closed when the light beams to their re-
spective cells are interrupted and will connect
the starter 8i for the main conveyor mchor (5§
with the positive line 7{ through the contacts
B4 of the flapper switch 45, to start said main
line conveyor and load the outby end of the
first car of the trip. As the outhy end of the
car is loaded to the desired height, the contacts
53 of flapper switch 45 will then bhe clcsed by
outward and upward pivotal movement of the
flapper plate §8 effected by engagement with the
coal loaded in said car, as has been previously
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described. The hoist motor 44 will then start
and the cars will move along the track until a
point may be reached during loading of the
first car when the flapper plate 58 will drop and
open the contacts 53 to stop operation of said
hoist motor 44 until the level of the coal in said
car again reachss the desired height.

As said first car progresses slong the frack to
a position where its inby end clears the source of
light {81, a light beam will be established to the
photoelectric cell {84, This will energize the coils
{14 and {15 of relays 115 and ({7 and close the
relay 418 and open the relay {17, At this time
the light beam from the light source {88 to ths
vhotoelectric cell 183, will be broken by the outby
end of the second car of the trip and the relay
§6{ will close to connect the contacts 84 of the
flapper switch 45 with the positive line 74
cause the conveyor {2 to continus to oper
coils §18, 113 and {28 of the ral
£23 will be energized upon cio
117 and the starter 83 for the h
ke conuecied in the main p
the relay (24, to cause said hoi

Lo B30

operate when the contacts 53

N iry

cireuit to the starter 83 for the transfer conveyor
motor 24 to start the transst §4

e wISd

far conveyor
transfer conveyor may then be moved beneath
the discharge end of said msain line conveyor by
the cylinder $6 and pision 37, to convey the coal
across the gap between adjacent ends of the cars
until the outhy end of the nsxt adjacent car of
the trip is in material receiving relation with
vespect to the conveyor 2. Fluid may then he
released from the cylinder 2§ to permit the spring
&1 to move said transfer conveyor away from the
main line conveyor. ‘The light beams projeeted
by the light scurces §89, 181 and {82 will then be
broken and leading of the second car of the trip
will be controlled by the fiapper switch 45 in the
same manner as the first car.

Ag the last car of the trip is being loaded and
passes the light source {88 to establish a beam
to the pholocieciric cell {83, the relay (1] will
open. As loading of sald car progresses further,
a light beam will be established o the photesiec-
tric cell {84 to open the relay {7 and close the
relay (18, This will disconnect the starters for
the motors 1§,
line 74, Movement of said car keyond the photo-
electric cell 185 will establish a light beam to said
cell and cpen the relay 123, The relays will then
be reset for another change of cars and the con-
veyor 12 will start to dischargs into the first car
of the trip as soon as the light keam established
on the photoeleciric cell (85 is broken,

While T have herein shown and described one
form in which may invention may be embodied, it
will be understood that the construction thersof
and the arrangement of the various parts may be
altered without departing from the spirit and
scope thereoi. TFurthermore, I do not wish to be
congstrued as limiting my invention to the specific
embodiment illustrated, excepting as it may be
limited in the appended claims.

I claim as my invention:

1. In an automatic loading station for loading
a trip of mine cars with loose material such as
coal, a main line conveyor supported in discharge
relation with respect to a trip of cars movabie
along a mine track, a motor for driving said con-
veyor, a hoist for progressively moving the trip of
cars beneath the discharge end of said main line

24 and 44 from the main powsar °
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10
conveyor, a motor for driving said hoist, 8 main
power line, electric switching means operable by
the first car of & trip of cars when said first car
is spotted in material receiving relation with re-
spect to said main line conveyor, for connecting
said motor for said main iine conveyor in said
power line, to stari said conveyor, and s fiapper
plate disposed adjacent the discharge end of said
conveyor and depending from the mine roof, said
flapper plate having a switching means associated
therewith having first contacts normally open and
second contacts normally closed, and being mov-
able about an axis extending longitudinally of the
mine car by the coal discharged on said car as
it reaches a predetermined height, to close said
first contacts and connect said hoist motor in said
power line fo start said hoist and cause said car
%o move along said track, to completely load said
car t0 substantially the same level for its entire
length, said fapper plate also being operable to
open said second contacts and stop said main line
conveyor when the level of coal in said car exceeds

said predetermined height.
2. In an aubtomatic loading station for loading
trip of mine cars with loose material such as
cal, & main line conveyor supporied in eascade
relation with respect to a trip of cars movable
along & mine track, a motor for driving said con-
veyor, a holst for progressively moving the i{rip
of cars beneath the discharge end of said main
line conveyor, a motor for driving said hoist, a
main power line, electric switching means oper-
able by the first car of a trip of cars when said
first car is spotted in material receiving relation
with respect $0 said main line conveyor including
8 depressible track har of a length substantially
squal to the distance between adjacent wheels of
two coupied ears of the trip of cars, for connect-
ing said motor for said main line conveyor in said
power line, to start said conveyor, and electric
switching means operable when the coal in the
car being loaded reaches a predetermined level
adjacent the discharge point of said CONveyor,
for connecting said hoist motor in said power line,
Yo start said hoist and cause said car to move
along said track, to completely load said car to
subgtantially the same level for its entire length,
and other electric switching means operable by
s2id first car upon movement of said car beyond
a predetermined point inciuding another depres-
sible track bar spaced from said first track bar
in the direstion of travel of the trip of cars along
the track a distance substantially egual to the
wheel base of the cars of the trip of cars, for
connecving said hoist motor in said main line cir-
euit to continue operation of said hoist after said
first car has passed beyond said first named
switching means operable by the coal loaded in
the car and said first named switching means has

moved 10 an open position,
3. In an automatic loading station for loading
8 trip of mine cars with loose material such as
coal, a main lins conveyor supported in cascade
reiation with respect 0 a itrip of cars movable
along a mine track, & motor for driving said con-
veyor, a hoist for progressively moving the trip
of cars beneath the discharge end of said main
line conveyor, a motor for driving said hoist, a
main power line, eleciric switching means oper-
able by the first car of a trip of cars when said
first car is spotted in material receiving relation
with respect to said main line conveyor, for con-
neciing said motor for said main line conveyor
in said power line, to start said conveyor includ-
ng & depressible track bar on the up track side
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of said conveyor and ferminating adjacent said
conveyor and electric switching means operabie
by the coal loaded in the car when the cozl
reaches a predetermined level adjacent the dis-
charge point of said conveyor, for connecting said
motor for driving said hoist in said power line,
to start said hoist and move said car along said
track and completely load said car to substantial-
1y the same level for its entire length, other elec-
tric switching means operable by said first car up-
on movement of said car beyond a predetermined
point including a second depressible track bar
spaced from said first track bar on the down
track side of the said conveyor a distance sub-
stantially eoual to the wheel base of the mine
cars of the trip of cars, for connecting said hoist
motor in said main line circuit to continue opera-
tion of said hoist after said loaded car hag passed
beyond said second named switching means op-
erable by the coal loaded in the car and said sec-
ond named switching means has moved to an
open position, and other electric switching means
associated with said second named switching
means operable by the coal loaded in the car, said
last mentioned switching means being cperable
by the coal loaded in the car to disconnect said
motor for said conveyor from said main power
line when the level of coal in the car being loaded
exceeds said predetermined level.

4. In an automatic loading station for loading
a trip of mine cars with loose material such as
coal, & main line conveyor supported in cascade
relation with respect to a trip of cars movable
along a mine track, a transfer conveyor extend-
ing in the direction of t{ravel of the trip, manu-
ally controllable means for moving said transfer
conveyor into material receiving relation with
respect to said main line conveyor, to transfer
the coal across the gaps between agdjacent ends
of the cars, a hoist for moving the trip along the
track beneath the discharge end of said main
line conveyor, a separate motor for driving each
of said conveyors and said hoist, a main power
line, and electric switching means for connecting
said motors in said main power line to start and
stop said conveyors and hoist in a predetermined
order, said switching means including an elec-
tric switech operable by the first car of the trip
when said first car is spotted in material receiv-
ing relation with respect to said main line con-
veyor, to connect said motor for gaid main line
conveyor in said power line and start said con-
veyor, an electric switch operated by the coal
discharged by said main line conveyor, to close its
contacts when the level of the coal in the car
being loaded reaches a predetermined height, to
connect said motor for said hoist in said main
power line and start said hoist and cause said
hoist to move said cars along said track, to fully
joad each car to substantially the same level, and
another switching means operated by movement
of said cars along the track to connect said motor
for said transfer conveyor to said main power
line and start said transfer conveyor to transfer
coal discharged by said main line conveyor over
the gaps between adjacent ends of the cars, when
said transfer conveyor is moved into material re-
ceiving relation with respect to said main line
conveyor, said last mentioned switching means
having contacts operable to cause said hoist to
continue to operate after the loaded car has
moved beyond said switching means operated by
the coal loaded on the cars.

5. In an automatic loading station for loading
a trip of mine cars with loose material such as
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coal, o main line conveyor supported in cascade
relation with respect to g irip of cars movable
along a mine track, g transfer conveyor extend-
ing in the girection of travel of the trip, manu-
ally controilable mesns for moving said trans-
fer conveyor into material receiving relation with
respect to said main line conveyor, to transfer
the coal across the gaps hetween adjacent ends of
the cars, a hoist for moving the &rip along the
track henezth the dischargs end of said conveyor,
a separate motor for driving each of said con-
veyors and said hoist, a main power line, and
electric switching means for connecting said
motors in meain power line to start and stop
said convevors and hoist in a predetermined
order, s2id switching means including an elec~
trie switch operahle by the {irst car of the trip,
when said first car is spotted in materia] receiv-
ing relation with respect to said main line con-
veyor, to connect said motor for said main line
conveyer in said main power line and start said
conveyor, an elestric switch opsrated by the coal
discharged by said main line conveyor, to close
its contacts when the level of the coal in the car
peing loaded reaches g predetermined height, o
connect gaid hoist motor in said main vower line,
to start said hoist and cause said heist to move
gaid cars slong s track, to fully load each car
same level, and snother
switching sns operated by movement of said
cars along the track to conneect said motor for said
transfer conveyor io said main power line and
start said transfor conveyor to transfer coal dis-
charged by said main line conveycr over the gaps
hetween sdincent ends of the ears, when said
trensier conveyer is nioved inte material receiv-
ing relation with respect to said main line con-
veyor, said iast mentioned switching means hav-
ing contasts operable to cause said hoist to con-
tinue to operate after the loaded car has moved
heyond said switching means orzrated by the
coal locaded on the cars, and another electric
switch associated with said switch operated by the
coal loaded on the cars, for stopping said main
line conveyor when the coal discharged thereon
exceeds said predetermined level.

6. In an automatic loading staticn for loading
a trip of mine cars with loose material such as
cozl, a main line conveyor supporied in cascade
ralation with respect to a trin of cars movable
along a mine track, a motor for driving said con-
veyor, a hoist for progressively moving the trip
of cars heneath the discharge end of said main
line conveyor, s motor for driving said hoist, a
main power line, 8 bar extending along g rail of
the track and guided for vertical movement with
respect thereto, said har being adapted to be en-
gaged and depressed hy a wheel of a ecar, as the
car passes thereby and heing of o Iength substan-
tially equal to the dista en the adjacent
wheels of two cennected cars of
and terminating adjacent said ¢
a switch adapted to be operated
said bar and connect s2id main line conveyor in
said power line and svart sai
engages said kar, a depending tisposed ad-
jacent the discharge end of sgid conveyor and
pivotally moved by the coal discharged thereby
when the coal in the car being loaded reaches a
predetermined height, an eleciric switch, an on-
erative connection between said plate and said
switch, to close said switch and connect said mo-
tor for said hoist in said main line circuit, to start
said hoist and move said car along the track
when the coal loaded therein reaches a predeter-
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mined height, and another bar spaced in advance
of sald first mentioned bar a distance substan-
tally equal to the wheel base of the cars of the
of cars and extending along g rail of the
a zuided for vertical movement with re-
thereto, said har Leing adapied to be en-
and

a switch adapted to be oper-
of said bar and connect said
hoist in said main line circuit
cperation of said hoist when said
2 position to open its associated
1, %0 cause said hoist to move said next
succesding car into material receiving relation
with respect to said main line conveyor.

7. In an automatic loading station for loading
Linoe g

drops

a trip of mine cars with loose material such as
coal, 2 main line conveyor supporied in cascade
igh

voliable means for moving said

t to said main line conveyor to
oal aeross the gaps between adja~
18, a hoist for advancing the
¥ discharge end cof said main line
¥ , & separate motor for driving each of
said conveyors and said hoist, a maain power line,
b cnding parallel to a rail of the track
ided for vertical movement with respect
bar being depressible by a wheel of

car passes thereby, a swilch opera-
connected with said bar and operaied by
i aid bar, to connsest said motor for
onveyor In said power line and
‘or, o Gepending pivoted plate
discharge end of said main
: pivotally moved by the coal
by when the coal in the car be-
a predetermined heighi, an
switch, an operative connection between
38 te and ’said switeh to close said switch and
connect said motor for said hoist in said ma*n
e eircuit, and start said hoist and cause sgld
oist o advance said car beneath said main line
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conveyor, and another bar extending parallel to
a rail of the track and suided for vertical move-
meant with respect thereto, said bar being spaced
advance of said first mentioned bar and be-
ing denressible by o wheel of g car as sgid car
passes therehy, switching means cperatively con-
nected with said bar and operated to conngct sajld
motors for said tranafer conveyor and said hm_st
in said main line circuit upon depression of said
bar by a car wheel, to start said transfer con-

3 continue operation of said hoist when

the end of o car passes beyend said pivoted pla'vte.
8. In an aubomatic loading station for loading
g, trin of mine cars with locose materisl such as

1 lins conveyor supported in cascads
ith rasnect to a trip of cars movable
track, a transfer conveyor extend-

zspect to said main line conveyor to
coal across the gaps between adja~-
the ecars, a hoist for advancing the
the discharge end of said main line

Qo

aid conveyors and said hoist, 3 main power line,
bar extending parallel to a rail of the track

‘guided for vertical movement with respect
cto, said bar being depressible by a wheel of
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a car as said car passes thereby, a switch opera~-
tively connected with said bar and operated by
depression of said bar, to connect said motor for
said main line conveyor in said power line and
start said conveyor, a depending piveted plate
disposed adjacent the discharge end of said main
line conveyor ang pivotally moved by the coal
discharged thereby when the cosl in the car be-
ing loaded reaches g predetermined height, an
electric switch, an operative connsction between
said plate and said switch to close said switch
upon upward pivotal movement of said plate, and
connect said motor for said hoist in said main
line circuit, to start said hoist and cause said
hoist to advance said car beneath said main line
conveyor, and ancther bar extending parailel to
2 rail of the track and guided for vertical move-
ment with respect thereto, said bar being spaced
in advance of said first mentioned bar and be-
ing depressible by a wheel of a car as said car
passes thereby, switching means cperatively con-
nected with said bar and operated to connect
sald motors for said transfer conveyor and said
hoist in said main line cireuit upon depression
of said bar by a car wheel, to start said transfer
conveyor and continug operation of said hoist
when the end of a car passes beyond said piv-
oted plate, and ancther switch operatively con-
nected with said plate and movable to disconnect
said drive motor for said main line conveyor from
sald power line when the coal discharged onfto
the car exceeds a predetermined height.
5. In an aubomatic loading station for loading
a trip of mine cars with loose material such as
coal, & main line sonveyor supported in discharge
relabion with respect to a trip of cars movable
along a mine track, a transfer conveyor extend-
ing in the direction of travel of the mine cars,
manually operable means for moving said trans-
fer conveyor into material receiving relation with
respsct to sald main line conveyor to cause said
transfer conveyor to transfer the coal across the
gaps between adjacent ends of tha cars, g hoist
for advancing the $rip beneath the discharge end
of sald conveyor, a separate motor for driving
each of said conveyors and said hoist, a main
power lineg, a photoelectric relay including g light
source on one sids of the mine track adapted to es-
tablish g light beam on a vhotoelectric cell on the
opposite side of the track and disconnect said
main line conveyor from said main power line
when said beam is established and connect said
conveyor motor with said power line when said
beam ishroken, to start said conveyor, a depending
pivosed plate disposed adjacent the discharge end
of said main line conveyer and moved upwardly
by the ccal discharged onto the car, when the
coal reaches o predetermined height, an electric
switch operatively connected with said plate and
closed upon upward movement of said plate ef-
fected by the height of the coal discharged onto
the car being loaded, to connect said hoist motor
in sald main power line, to start said motor and
hoist and cause the car being loaded to advance
beneath said conveyor, and another photoelectric
relay including a light source adapied to estab-
lish a beam on a photoelectric cell on the oppo-
site side of the track from said light source and
connect said motors for driving said transfer con-
veyor and said hoist with said main power line to
start said transfer conveyor and continue opera-~
tion of said hoist when said plate has dropped to
a position to open its associated switch,
10. In an automobile loading station for load-
ing a trip of mine cars with loose material such
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as coal, & main line conveyor supported in cas-
csde relationzhip with respect to a rip of cars
meovabls along a mine track, a transfer conveyor

xtending in the dirsction of travel of the trip
and movable into material receiving relation with
respect to said main line conveyor, a hoist for
moving gaid trip of cars, & switch operable in ac-
cordance with the height of the ceal loaded into
said cars by said main conveyor for controlling
said hoist to move said cars for loading coal to
2 uniform height therein, other switching means
spaced in advance of said main line conveyor and
operable by engagement with the advance wheels
of the car being loaded, for operating said trans-
fer conveyor, and means selectively opergble for
moving said transfer conveyor into position to
receive the discharge from said main line con-
veyor.

11. Tn an automobile loading station for load-
ing a trip of mine cars with loose material such
as coal, o main line conveyor supported in cas-
cade relationship with respect to a trip of cars
rovable along a mine frack, a transier conveyor
extending in the direction of travel of the trip
and movable into and out of material receiving
relation with respect to said main line conveyor,
a hoist for meving said trip of cars, a switch op-
erable in accordance with the height of the coal
1oaded into said cars by said main conveyor for
controiling said heist to move said cars for load-
ing coal to a uniform height therein, and switch
means controlied by movement of the car being
loaded along its track and connectad to continue
operation of said heist and move an associated
car heyond the end of said main line conveycr
and to operate said transfer conveyor to transfer
coal discharged by said main line conveyor over
the gans hetween adjacent ends of cars.

19, Tn an aubomatic leading station for ioad-
ing a trip of mine cars with loose material such
as coal, o main line conveyor supported in cas-
cade reiaticnship with respect to 2 trip of cars
movable along a mine track, a transfer conveyor
extending in the ection of travel of the trip
and mounted for movement into and out of ma-
tarial receiving relation with respect to said main
line conveyor, a hoist for moving said tvip of carts,
o switeh operable in sccordance with the height
of the coal loaded info sald cars by said main
conveyor for controiling said hoist to move said
cars for loading coal to a uniform height there-
in, switching means operable by moveiment of the
car being loaded along the track for continuing
operation of said hoist and operating said trans-
fer conveyor, and means selectively operable for
moving said transfer conveycr into position to
raceive the dissharge from said maln line con-
veyor.

13. Tn an automatic loading station for loading
a trip of mine cars with loose material such as
coal having g main line conveyor supported in
material discharge relation with respect to a trip
of cars movable along a track, a motor for driv-
ing said conveyor, & hoist for moving said trip of
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cars, a motor driving said hoist, a movable trans-
fer conveyor mounted for movement into mate-
rial receiving relstion with respect fo said main
line conveyor, g motor driving said transfer con-
veyor, means selectively operable to move said
transfer conveyor into material receiving rela-
tion with respect to said main line conveyor, and
switching means operated by movement of the
cars along the track connected to energize caid
hoist motor to progress the cars along the track
including two depressible track bars, one on the
up track side of said main line conveyor and ter-
minating adiacent said main line conveyor, and
the other spaced from said one track bar on the
down track side of said conveyor a distance equal
to the wheel base of the cars and operable to
maintain said hoist motor energized as the car
being loaded passes beyong the discharge end of
¢aid main line conveyor ans to energize said
transfer conveyor motor to drive said conveyor to
transfer material across the gap between adja-
cent cars.

14, In g mine car !scading system including a
car track, a loading boom having ifs discharge
end above said track abt a car loading station,
and a car hoist for moving cars along said track,
automatic load control means for cars supported
on said track comprising a load fecler plate op-
eratively suspended abt a location above and
spaced outwardly of the discharge end of said
loading boom for moverment by car loading mate-
rial as the portion of the car beneath said load-
ing hoom is flled to the top thereof, means op-
erated by movement of said feeler plate to con-
trol said hoist to move the car relative to the
loading boom as the car is filled, a first car wheel
operated tread plate at said leading station,
means oparated by said first tread plate to main-
tain said loading hoom in operation while the
wheels of a car being loaded are on said tread
plate and to discontinue such operation when the
car whesls pass from said first tread plate, a
second tread piate at the loaded car side of said
loading station engaged by the wheels of 2 loaded
car as the loaded car wheels leave said first tread
plate, and means operated by said second tread
plate to cperate said hoist to move a fully loaded
car from heneath szid hoom and place o suc-
ceeding empty car thersheneath, and 2 safety de-
vice supported adjacent said feeler plate and op-
erated therehy to discontinue operation of said
loading boom if the feeler plate is moved by car
loading maberial heyond a predetermined extent.

TIMOTHY F. McCARTHY.
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