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To all whom it may concern:

Be it known that I, Josepa F. Joy, a citi-
zen of the United States of Anmerica, resid-
-ing at Belle Vernon, in the county of Fayette
and State of Pennsylvania, have Anvented
certain new and useful Improvements in
Gathering Mechanisms for Coal-Loading
Machines, of which the following is a speci-
fication.

This invention relates to certain new and
useful improvements in gathering mecha-

nisms for coal loading machines, and more
particularly for that class of loading ma-
chines adapted to transfer coal from a mine
» ‘lgor to conveniently placed cars for trans-
portation from the mine, an example of
which is disclosed in my pending applica-

tion Serial No. 132,175, filed November 18,

1916. :

) In the mining of coal it is customary to
undermine or undercut the face usually to a
depth equal to the thickness of the vein,
“after which it is blasted by a charge of ex-
plosive. It is very desirable that the amount

3 of explosive used be the very least necessary
to loosen the coal sufficiently to allow its
removal. When the work of loading the
coal is done by hand, it is merely shattered
and the miner resorts to wedges and crow

b bars to win the coal from the semi-solid
state which it is in as the result of a blast,
rather than resort to: heavy blasting which
is attendant with great hazards, such as
more or less disastrous mine explosions. In
the customary method of shooting the coal
entirely loose from its natural bed down
onto the floor of the mine, in addition to in-
creasing the hazards of mining, the value of
the coal is decreased, due to the pulverizing

0 effects of the excessive use of explosives. In

some cases mechanical picks have been used

to break the coal down which also causes an

undesirable amount of fine coal and dust.
Heretofore, the gathering mechanisms of
5 these machines have mostly been of such a
nature that the coal to be loaded had to be
entirely broken down from the face of the
mine before they could effectively operate to
engage the-coal and move it onto the con-

veyer which transferred jt to the cars.

Tt is the especial object of the present in-
vention to provide a gathering mechgnism
* which will not only move the coal from the
mine floor onto the conveyer, but will alsq

tear or pull down in desirable large lumps
the coal which has been shattered but left
standing after the face of the vein has been
“shot,” thus materially reducing the quan-
tity of explosive necessarily used and ren-
dering practically unnecessary the use of
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mechanical picks or the breaking down of

the coal by hand.

. A farther object is to provide a gathering

mechanism including a plurality of spaced
fingers or arms, means to move said fingers
or arms toward each other to longitudinally
penetrate the shattered coal and engage. be-
hind and grip.the same, and means to bodily
move said fingers away from the coal when
in their gripping position to thereby tear
down the coal and move the same onto a
conveyer. : _

A still further object is to :provide a
gathering mechanism with a mounting
means which may be readily adjusted or
moved from one side of a conveyer to the

- other side thereof to gather pillar coal from

behind corners in the mine wall, to insure
maximum loading efficiency for the gather-
ing mechanism under ivarying conditions
and to allow free movement of the coal by
the conveyer. T '

A still further object is to. provide a
gathering mechanism yieldably mounted for
vertical rocking movement and adjustably

" and yieldably mounted for horizontal swing-

ing movement relative to the conveyer.

A still further object is. to provide a
gathering mechanism including a pair of-
spaced pivotally mounted gathering arms
and effective manually controlléd power op-
erated means to swing the arms toward and
away from each other as well as to bodily
move the arms toward and away from the
conveyer. o :

With these general objects in view and
others that will be apparent when the na-
ture of the invention is better understood,:
the same consists in the novel combination,

" form and arrangement of parts hereinafter-

more fully described, illustrated in the ac-
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companying drawings and pointed out in .

‘the appencfed claims.

In the drawings forming part of this ap-
plication and in which like designating

_characters - refer to corresponding parts

throughout the several views:—
Figure 1 is a plan view of a fragment of;
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a loading conveyer with the preferred em-
bodiment of the present invention associated

therewith in a mine room, the gathering,

arms being shown in separated relation, an
In a position to extract pillar coal, by dotted
lines. : .

Fig. 2 is-a side view, partly in vertical
longitudinal section, of the device shown

~in Fig, 1.° .

Fig. 8 is an enlarged fragmentary detail
view showing the lower portion of the sup-

- port or mounting post for the gathering
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mechanism in elevation and the side mar-.
ginal portion of the shoe of the conveyer in
vertical section. o

. Fig. 4 is an enlarged fragmentary detail
view showing the lower portion of the sup-
port or mounting post for the gathering
mechanism in elevation and detached from

the shoe of the conveyer, portions of the-op- .
moving ‘the post being

erating chain for
shown attached thereto. :

‘Fig. 5 is a plan view of the device shown
in Fig. 3, bartly broken away. '

Fig. 6 is a view, partly in section, dia--
grammatically illustrating the valve ar-
rangement for controlling the flow of air

or water to and from
ders. e
~ Fig. 7is an enlarged detail view, partly
broken away, of the mounting member de-
tached, and showing the manner of support-
Ing the worm 33 for yieldable sliding move-
ment. . :

In carrying out the embodiment of the
invention herein illustrated, the gathering
mechanism is-assotiated with the usual con.
veyer 5 which transfers the coal to con-
veniently placed cars. The discharge end
of this
ported on and above a wheeled truck the
required distance above the floor of the mine
and said conveyer extends or inclines down-
wardly as shown, the same being provided
with a substantially horizontal shoe portion
6 -adapted to rest upon and slide along the
floor.  The conveyer 5 is preferably of the
well known chain and scraper type whose
transverse scraper bars 7 (see Fig. 1) are
suitably spaced and have their ends comn-

the operating cylin-

_ hected to parallel spaced endless chains, one

" of which is shown at 8 in Fig, 2,
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 end of said

passing
around the sprocket wheel 9 and lying above
and below the partition 10, '

. The marginal portion 11 of the shoe 6 is
Inclined downwardly to form an approach
or inclined way at the sides and forward
shoe up which the coal is moved

~onto the conveyer, and the substamtially

60

~as at 12. Below the

horizontal

portion 12 of the shoe 6 adjacent
and

concentric to ‘the portion 11 is slotted
form of web 14 which with said slot forms
an inverted substantially T-shaped guide-

way (see Fig. 3) extending along both sides

conveyer is”usually suitably sup-

-31 and operated by

slot 18 is a charnel

1,307,009

of the shoe and across the front end thereof,
said guideway being open-at the rear end
of the shoe at 15 and 16. o

A vertical supporting post 17 having an
enlarged base 18 slidably resting on the shoe
portion 12 is provided with a pair of down-
wardly projecting headed studs 19 position-
ed in the guideway formed by the slot 13

and web 14, upward displacement of the .
75

post 17 away from the shoe 6 being pre-
vented by the heads 20 of said studs 19. A
sprocket chain 21 has one of its ends at-
tached as at 22 to a laterally projecting lug °
23 formed on one of the studs 19 and said
sprocket chain is extended in the guideway
around the forward portion of the shoe 6
and then backwardly along one side thereof
out the open end 16 of said guideway. From
this point, the chain is passed around a
sprocket wheel 24 into the guideway at the
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open end 15 thereof and has its other end - -

attached as at 25 to the lug 26 extending
laterally. from the other stud 19.

end portion of a vertical suitably supported
rotatable shaft 27 having an operating crank
handle 28 on the upper end thereof, and it
will be readily apparent that rotation . of
said handle 28, shaft 27 and. sprocket wheel
24 will cause movement of the chain 21 in
the guideway-in a direction corresponding
with the direction of rotation imparted to
wheel 24, thus imparting similar movement-
to post 17. ' :

The
sprocket wheel 24 is secured on the lower -
90

95

The post 17 has an axial bearing socket 100

29 open at the upper end of said post 17
and journaled in this socket is the stem 30
of the mounting member 31. The upper end
of the post 17 has a worm gear 32 rigid
therewith which meshes with a worm 33
keyed on a rotatable shaft 34 suitably sup-
ported from and by the mounting member
a hand wheel 85. 1t-
will be evident that a rotation of wheel 35
will cause axial rotation of worm 33 and,
by reason of the .post 17 being held against
rotation by the studs 19 in the shoe guide-
way, said worm 33 will also orbitally move
around the worm gear 32 and thereby hori-

-zontally rotate the mounting member 31 and |

parts substantially rigid therewith which in-
cludes the gathering mechanism per se to

-be hereinafter described.

- Projecting upwardly from the mounting
nected by a- horizontal pin to a lug 87 de-
pending from the large fluid pressure cyl-
inder 38. This construction allows vertical
rocking movement of the-cylinder 38 and

105
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‘member 31 is a pair of lugs 36 pivotally con- 120

~

parts connected thereto, which movement is 25

yieldingly resisted by helical compression

Springs 39 and 40 arranged between the cyl-
.inder 38 and member 31 forwardly and rear-

wardly. of the lugs 36 and 37.

Cylinder 38 has the usual form of recipro- 130

o
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10 arms 43 and 44 are provided with upper

15

20

25

30

35

40

1,307,009

cable piston arranged therein and connected

to the piston rod 41. Rod 41 extends through.

the forward end of cylinder 38 to a point
somewhat in advance of the latter where it

is rigidly connected to a cross bar 42 having .

a pair of undermining gathering arms or
fingers 43 and 44 hinged to the ends thereof
for. horizontal swinging movement toward
and away from each other. The gathering

substantially horizontal portions 45 and 46
¥rom which extend depending substantially
vertical portions 47 and 48 whose lower ends
are directed horizontally and forwardly as
at 49 and 50 for a short distance and then
laterally in opposite directions toward each
other to form a pair of substantially pointed
claws 51 and 52. .

A pair of guide rods 53 and 54 are ar-
ranged at opposite sides of and parallel
with the piston rod 41 and have their for-
ward ends rigidly secured to the cross bar

42, while their other ends are slidably ex-.

tended through longitudinal bores formied
in the laterally extending guide lugs 55 and
56 formed on opposite sides of the cylin-
der 38. ' L

A pair of pressure cylinders 57 ‘and 58,
somewhat smaller than the cylinder 38, are
provided, respectively having their rear
ends pivotally connected as at 59 and 60 to
the guide rods 53.and 5+. The cylinders 57
and 58 have the usual form of reciprocable
pistons therein and extending from said pis-
‘tons are piston rods 61 and 62 which are
respectively pivotally connected at their
forward ends to the upper horizontal por-
tions 45 and 46 of the gathering arms 43
and 44 as at 63 and 64.. :

Suitably supported upon the forward end

of the cylinder 38 are three manually oper-
able turn plugs or valves 63, 66 and 67 which

" are respectively utilized to control the oper-

45

50

55

" end portion of cylinder 38, while a conduit

- 60

65 the forward end portion of the ¢ylinder 57. -

ation of the pistons in the cylinders 38, 57,
-and 58 as will presently be apparent. A
flexible conduit or hose 68 extends from a
suitable means for supplying fluid under
pressure and is.connected by branches 69,
70 and 71 with inlet ports 72, 73, and T4
of the valves 63, 66 and 67, said valves be-

ing respectively provided with two outlet -

ports 75, 76, and 77 and eshaust ports 78,
79 and 80. A conduit 81 is connected to
one of the outlet ports 75 of the valve 65
and extends rearwardly to and into the rear

82 is connected to the other port 75 and
extends into the forward end of cylinder
38. A slightly, flexible conduit 83 is con-
nected .to one of the ports 76 of valve 66
and extends forwardlv to and into the rear
end portion of the cylinder 57, while a simi-
lar conduit 84 is connected to the other
_port 76 and extends forwardly to and into

~

8

A slightly flexible conduit 85 is connected
to one of the ports 77 of valve-67 and ex-
tends forwardly to and into the rear end
portion of the cylinder 38, while a similar
conduit 86 is connected to the other port 77
and extends forwardly to and into the for-
ward end portion -of cylinder 58. The ro-
tatable members of the valves 63, 66 and 67
each have a pair of oppositely curved pas-
sageways therethrough as shown clearly in
Fig. 6 and when the movable member of
valve 63 is in the position shown in this
figure, fluid or air under pressure is sup-
plied through conduit 81 behind the piston
in cylinder 38 to force the rod 41 and parts
connected thereto including the gathering
arms 43 and 44 forwardly toward the mate-
rial to be gathered, said arms 13 and
being separated at such time as shown by

dotted lines in Fig. 1. After the arms 43.

and 44 have been forced against the mate-
rial, the air or similar motive agent is sup-
plied to cvlinders 37 and 58, by positioning
the movable members of valves 66 and 61
as shown in Fig. 6, through the conduits 83
and 85 and behind the pistons in said eyl-
inders 57 and-58. This forces the rods 61
and 62 forwardly and thereby causes the
gathering arms 43 and 44 to swing toward

each other to the position indicated by full’

lines in Fig. 1 wherein the same are en-
gaged behind and gripping part of the ma-
terial, it being noted that the claws or work-
ing portions 51 and 52 of the arms 43 and
44, when moved toward each other, longi-
tudinally penetrate the material. Yhen
the gathering arms are in the gripping po-
sition, the movable member of valve 65 is
turned toward the left for a partial revolu-
tion, thus establishing communication be-
tween conduit 81 and exhaust port 71 and
between inlet branch 69 and conduit 82.
This exhausts the motive agent from the
cvlinder 38 behind the piston therein and
simultaneously supplies the motive agent to
said cylinder in front of the piston therein,
thereby causing a rearward movement of
rod 41, gathering arms 43 and 44 etc. to
tear down the coal and move the same to-
ward and onto the conveyer 5.

_ As shown in Fig. 7, shaft 31 is journaled
in depending spaced brackets 31" rigid with
the mounting member 31, and worm 33 is
keved on shaft 34 to longitudinally slide

-thereon. Worm 33 i5 vieldably maintained

substantially midway between the brackets
81’ by means of springs 34, one of which
surrounds shaft 34 at each side of said
worm, and this construction allows the
gathering mechanism per se to bodily yield-
ably swing horizontally. o

From the foregoing description, the oper-
ation of the present invention will be read-
ily understood, it being noted that when the
gathering arms 43 and 44 move toward the
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~movable up and down said

b

shoe 6, said arms will be allowed to ride up
the inclined portion 11 by reason of the pro-
vision of the pivotal connection 86—37. By
rotating the hand wheel 35, the gathering
mechanism may be swung horizontally at

any desired angle to the conveyer 5 to gather

coal from any part of the face of the vein,
while the supporting means including post
17 may be moved to any desired position at
either side of the shoe 6 by rotating the

‘handle 28 in the proper direction, it being

noted that when the gathering arms are po-
sitioned to one side of the shoe 6, the post
17 is preferably located at the other side
thereof so as not to interfere with the move-
ment of the coal by conveyer 5.

While the form of the invention herein
shown and described is that which is be-
lieved to be the preferred embodiment there-
of, it is nevertheless to be understood that
minor changes may be made therein with-
out departing from the spirit and scope of
the invention as claimed.

What T claim as new is:—

1. The combination with g conveyer hav-
ing a shoe portion at the forward end there-
of, a gathering mechanism, and means car-
ried by said shoe portion to support said
gathering mechanism, of means to move
said supporting means to either side of said
shoe portion. -

2. The combination with
ing a shoe portion at the forward end there-
of and a guideway adjacent to and along
the margin of said shoe portion, a gathering
mechanism, and means carried by said shoe
portion and “movable in said guideway to
support sald gathering mechanism, of means
:to move said supporting means in said guide-
way to any desired point along and adjacent
to the margin of the shoe portion.

3. The combination with
ing a shoe portion at the forward end there-
of, a gathering mechanism, and means car-
ried by said shoe portion to support said
gathering mechanism, of means to move
said supporting means to any desired point
along and adjacent to the margin of .the
shoe portion. ’

4. The combination with a conveyer hav-
ing a gathering mechanism at the lower for-
ward end thereof, and means to support
said gathering mechanism, of means to move
said supporting means to eithep side of said
conveyer. .

5. In combination, a conveyer shoe por-
tion having a downwardly inclined margin
and a substantially horizontal portion con-
centric and adjacent to said inclined margin
provided with g guideway, a supporting
member guided in said guideway, a gather-
ing mechanism yieldingly supported for ver-
tical rocking movement by said supporting
member and including gathering members

inclined margin,

a conveyer hav-

a conveyer hav-

+ tion having a guideway along

~ having its ends connected to

1,307,009 -

and means to move said supporting member
in said guideway. S

6. In combination, a conveyer shoe por-
tion having a downwardly inclined margin,
a gathering mechanism including gathering
members movable up and down said inclined
margin, means carried by said shoe portion
to support said gathering mechanism for
vertical and horizontal movements, means
to horizontally move said gathering mecha-
nism, and means to move said supporting
lneans to any desired point along and adja-
cent to the margin of said shoe portion.

7. In combination, a conveyer having a
gathering mechanism at the lower forward

‘end thereof, means to support said gathering

mechanism for horizontal movement, means
to horizontally move said gathering mecha-
nism, and means to move said supporting
means to either side of said conveyer.

8. In combination, g conveyer having a
shoe portion at the forward end thereof, a
gathering mechanism,
shoe portion to support said gathering mech-
anism for horizonta] and vertical move-
ments, means to  horizontally move said
gathering mechanism, and means to move
said supporting means to either side of said
shoe portion.

9. In combination, a conveyer shoe por-
tion having a guideway along and adjacent
to the margin thereof, a gathering mecha-
nism, a supporting member for said gather-
ing mechanism on which the latter is mount-

‘ed for horizontal swinging movement and

having its lower end retained and guided
in said guideway,
swing said gathering mechanism, and means
to move said supporting member in said
guideway.

10. A device of the clgtss‘ described includ--

ing a vertical supporting post having an
axial bearing socket open at the upper end
thereof, a mounting member having a stem
journaled in said socket, means associated
with said post and said mounting member
to rotate the latter, and an undermining coal
gathering mechanism pivoted to said mount-
ing member for vertical rocking movement,

11. In combination, a conveyer shoe.por-
and adjacent
to the margin thereof, g gathering mecha-
nism supporting post guided in said guide-
way, a flexible member in said guideway
and extending
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means carried by said
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means to horizontally -
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from opposite sides of said supporting post,

and means to longitudinally
ble member in said guideway. ’

12. A device of the class described in-
cluding a supporting member, a pressure
cylinder carried by said supporting mem-
ber and having' a cross bar rigidly secured
to the outer end of the piston rod thereof, a
pair of  gathering '
cross bar, a pair of pressure cylinders, each

arms  carried by said.

move said flexi- .
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having their piston rods operatively con-
nected to one of said gathering arms, and
means to control the operation of, said cyl-
inders to cause said gathering arms to move
toward and away from each other and to
bodily reciprocate said gathering arms in
unison.

13. A device of the class described in-
cluding a supporting post, a_pressure cyl-
inder pivotally carried by said supporting
post for vertical rocking movement, a piston
rod associated with said cylinder and hav-
ing a cross bar rigidly secured to its outer
end, gathering arms pivoted to said cross
bar in spaced relation, guide rods connected
to said cross bar, a pair of pressure cylin-
ders pivoted to said guide rods and having

_piston rods pivoted to said gathering arms,

means to control supply of motive agent to
the first named cylinder to reciprocate the

“piston rod thereof and the gathering arms

connected therewith, and means to control
the supply of motive agent to the pair of

cylinders to cause the gathering arms to

swing toward and away from each other.
14. In combination, an inclined. conveyer,

“a gathering mechanism supported on the

lower end of said conveyer for lateral
movement and including a pair of spaced
arms to engage material and move it onto
the conveyer, means to move said arms to-
ward each other in laterally extending
paths, means to laterally move said gather-
ing mechanism, and means to allow said
gathering mechanism to move laterally
when either of said arms encounters a rela-
tively immovable object.

15. In combination, an inclined conveyer,
a gathering mechanism supported on the
lower end of said conveyer for horizontal
swinging movement and including a ‘pair

of spaced arms to-engage material and move .
it onto the conveyer, means to move said

arms toward each other in laterally extend-
ing paths, means to horizontally swing said..
gathering mechanism, and means to allow
said gathering mechanism to swing. hori-
zontally when either of said arms encoun-
ters a relatively immovable object.

16. In combination with an inclined con-.
veyer, a gathering mechanism mounted on

. the lower énd thereof including a pivotally.

mounted gathering arm, means to swing
said arm laterally to longitudinally pene-
trate material; and means to bodily move
the arm toward and away from the con-
veyer. oo ,

17. A device of the class described includ-
ing a supporting member, a pressure cylin-
der carried by said supporting member, a
piston rod associated with said cylinder.and
having a cross bar rigidly secured to_its
outer end, guide lugs carried by said cylin-
der, a pair of guide rods guided in said lugs’
and rigidly secured to said cross bar, gath-

a

ering arms pivoted to said cross bar in
spaced relation, pressure cylinders pivoted
to said gnide rods and having piston rods
pivoted to said gathering arms, and means
to control the operation of said cylinders.

18. A device of the class described in-
cluding ‘a vertical supporting post having
an axial bearing socket open at the upper
end thereof, a mounting member having a
stem journaled in said socket, means asso-
ciated with said post and said mounting
member to rotate the latter, and a -coal
gathering mechanism carried by said
mounting member including a pair of un-
dermining gathering arms movable horizon-

tally toward and away from each other.

19. The combination with a coal gather-
ing mechanism for coal loading machines,
and a supporting post therefor, said gather-
ing mechanism including a pair of,under-
mining- gathering arms movable horizon-
tally toward and away from each other, of
means interposed between said post and.
said gathering mechanism to allow horizon-
tal swinging and vertical rocking meve-
ments of the latter, and means to horizon-
tally swing said gathering mechanism.

20. The combination with a coal gather-
ing mechanism for coal loading machines,
and a supporting post therefor, said gather-
ing mechanism including a pair of under-
mining gathering arms movable horizon-
tally toward and away from each other, of
‘2 mounting member interposed between said
post and said gathering mechanism to allow
horizontal swinging and vertical rocking
movements of the latter, means to horizon-

tally swing said gathering mechanism, and
means interposed between said mounting
member and said gathering mechanism to
yieldingly resist vertical rocking movement
of the latter.

~ 21. In combination with an inclined con-
veyer, a coal gathering mechanism mounted
on the lower end thereof including a plural-
ity of undermining horizontally movable
gathering arms, means to move said arms
horizontally toward each other to longitu-
dinally penetrate shatlered coal and engage
behind and grip part of the same, and means
to bodily horizontally move said arms away
from the coal when in-their gripping posi-
tion to tear down the coal and move the
same onto the conveyer. )

99, Tn combination with an inclined ‘con-
veyer, a coal gathering mechanism mounted
on the lower end thereof including a pair of
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spaced undermining horizontally movable -

gathering arms, means to move said arms
horizontally toward and away from each
other, and means to bodily horizontally
move the arms in unison toward and away
from the conveyer.

93. Tn combination with an inclined con-
veyer, a coal gathering mechanism mounted
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on the lower end thereof including a pair of
spaced pivotally mounted undermining gath-
ering arms, means to horizontally “swing
said arms toward and away from each other,
and means to bodily horizontally move the
arms in unison toward and away from the
conveyer. ,

24. In combination with an inclined con-
veyer, a coal gathering mechanism mounted
on the lower end thereof including a pair
of spaced pivotally mounted undermining
gathering arms, manually controlled power
operated means to horizontally swing said
arms toward and away from each other, and
manually controlled power operated means
to bodily horizontally move the arms in uni-
son toward and away from the conveyer.

25. In a loading machine, an inclined con-

‘veyer; a gathering mechanism including a

supporting structure yieldably mounted on
the lower end of said conveyer for horizon-
tal swinging movement, said gathering mech-
anism including an undermining gathering
arm carried by said supporting structure,
and means to swing said arm horizontally
relative to said supporting structure.

26. A device of the class described in-

1,807,008

cluding a supporting structure, a horizontal
cross bar connected thereto, a pair of hori-
zontal undermining gathering arms carried
by said cross bar, a pair of motors, each op- -
eratively connected to one of said gathering
arms, means to control the operation of said
motors to cause said gathering arms to move
horizontally toward and away from each
other, and motor operated: means to bodily
horizontally reciprocate said arms in unison.

27. In a coal loading machine, a gathering

echanism including a plurality of gather-
- Ing members, means to cause said members

to penetrate and engage behind part of the -
coal left standing after the face of a vein
has been blasted, means to bodily move said
gathering members away from the face of
the vein when engaged behind the coal, a
conveyer shoe portion, a supporting member
for said gathering meéhanism carried by
said shoe portion, said gathering mechanism
being horizontally swingable, means to hori-
zontally swing said gathering mechanism, !
and means to move said supporting member
to either side of said shoe portion.

In testimony whereof I affix my signature.

: JOSEPH F. JOY.



