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UNITED STATES PATENT OFFICE

2,639,023
LOADING MACHINE

Ross H. Goodrich, Claremont, N. H., assignor to
Joy Manufacturing Company, a corporation of

Pennsylvania

Application March 26, 1946, Serial No. 657,107
(Cl. 198—10)

1 Claim.

1

This invention relates to loading machines and
more particularly to an improved material
gathering mechanism embodying cooperating
relatively movable gathering elements and im-
proved fluid operated means for moving the
gathering elements during the gathering opera-
tion.

In a gathering mechanism for a loading ma-
chine, there are usually employed cooperating,
relatively movable gathering elements for moving
the material to be loaded onto an elevating con-
veyor, and such gathering elements are usually
mechanically interconnected and mechanically
driven in unison so that in the event that one
gathering element becomes stalled due to over-
loading, the other gathering element concur-
rently ceases to function. Also in such mechani-
cally driven gathering elements, the drive thereof
is ysually of the substantially constant speed type
so that varying gathering speeds under varying
loads to suit different loading conditions are im-
possible. And such mechanically interconnected
and mechanically driven gathering elements oft-
times lack inherent flexibility of operation such
ag is desirable in gathering mechanism of loading
machines for loading material, such as coal, in
underground coal mines. The gathering ele-
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ments are usually driven by one or more electric -

motors through reduction gearing and friction
clutches, and overloading of the mechanism often
results in excessive wear of the clutches and
damage to the windings of the motor or motors;
and often when the mechanism is operating un-
der extremely heavy load, the demands on the
electric system in a mine become excessive, re-
sulting in undesirable peak loads.

Tn accordance with the present invention, in
a preferred embodiment, the cooperating gather-
ing elements of the gathering mechanism may be
driven by fluid operated motors so arranged and
so associated with the gathering elements that
in the event one gathering element slows down
or becomes stalled due to overloading, the other
gathering element may continue to function in a
normal manner. By the provision of variable
control for the fluid operated motors for moving
the gathering elements, great flexibility is at-
tained, thereby making it possible for an electric
driving motor to continue to run at normal speeds
by the provision of suitable safety means in the
fluid system. Also in accordance with the pres-
ent invention, in a preferred embodiment, fluid
operated cylinder and piston devices are em-
ployed to move the cooperating gathering ele-
ments and novel means is provided for control-
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ling the distribution of fluid with respect to these
cylinder and piston devices so that the same
may be operated in a definite sequence deter-
mined by the paths of movement of the gather-
ing elements. By the provision of suitable auto-
matic bypass valve means in the fluid system,
overloading of the electric driving motor is im-
possible and overheating, due to overload, is pre-
cluded. More specifically, the eylinder and piston
devices may be pivotally mounted and may be
pivotally connected to the gathering elements
and the latter may be confined to a predeter-
mined path during portions of their movements
by the provision of suitable guiding means.
Automadtic fluid distributing valve mechanism op-
erating at a constant speed under any given con-
dition may be employed for controlling the fluid
distribution with respect to the eylinder and
piston devices to effect operation of the latter in
a, predetermined manner so that a predetermined
sequence of operation of the gathering elements
may be maintained. The speed of operation of
the distributing valve mechanism may be varied
under manual control to obtain the variable
speed operation of the gathering elements.

An object of the present invention is to provide
an improved gathering mechanism for a loading
machine. Another object is to provide an im-
proved gathering mechanism wherein the gather-
ing elements thereof are fluid operated, resulting
in extreme flexibility of operation. Yet another
object is to provide an improved gathering mech-
anism wherein the gathering elements may be
moved during the gathering operation by fluid
cylinder and piston devices arranged and
mounted in a novel manner. Another object is
to provide improved fluid operated moving means
for the gathering elements of a gathering mech-
anism together with improved control means for
the moving means whereby variable speed op-
eration may be obtained. A further object is to
provide an improved fluid operated gathering
mechanism embodying automatic fluid distribut-
ing valve means for distributing the operating
fiuid with respect to the cylinder and piston de-
vices to operate the latter in a predetermined se-
quence. Still another object is to provide an im~
proved fluid distributing valve mechanism which
may have variable operating conditions wherein
the speed of operation of the fluid motors for mov-
ing the gathering elements may be varied to
suit different loading conditions. A still further
object is to provide improved gathering elements
mounted and guided during their operation in an
improved manner. Still another object is to pro-
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vide an improved material gathering mechanism
having a novel combination and arrangement of
parts. These and other objects and advantages
of the invention will, however, hereinafter more
fully appear.

In the accompanying drawings there is shown
for purposes of illustration cne form which the
invention:may assume in practice:

In these drawings:

Fig. 1 is a plan view of the gathering head of
a loading machine in which an illustrative form
of the improved gathering mechanism. is. em-~
bodied.

Fig. 2 is a view in longitudinal: vertical section
taken substantially on line:2——2 of Fig: 1.

Fig. 3 is a longitudinally extending vertical
sectional view taken substantially on: lines 33
of Fig. 1.

Fig. 4 is a horizontal sectional view, with: a
portion in plan, lustrating the Auid distribut-
ing: valve- mechanism:

Fig. & is a: cross-sectional: view: taken on line
55 of Pig. 4.

Pig., 6 is o cross-~sectional view taken on line
6-—6. of Fig: 4.

Pigs: 7 and- § are seectional views: similar to
Figs. 5 and 6 respeetively;, showing: the cams and
valves: in different: positions.

Pigs. 9 and 10 are sectional views- similar to
Figs: 7 and 8 respectively; showing the cams and
vadves- in still- other positiens:

Fig. 11 is a-diagrammatic view illustrating the
fluid- system.

In- this illustrative- embodiment. of the. inven-
tion,; the: improved- gathering mechanism- is. em-
bodied. in-the loading head: of. a: loading machine
especially designed. for use in: the-leading of coal
or similar material in undersround mines. Evi-
dently, the gathering meehanism may be asso-
ciated- with. leading: machines. of. various kinds
for loading: various sorts- of material.

As-shown- in. the drawings, the gathering head,
generally designated. b, of the.loading machine
has assoelated- therewith. am- endless. elevating
conveyor 2. As:isusualin.coalloading machines,
the: gathering. head and- the: farward: portion. of
the elevating conveyor may be nivotally mounted
on: a portable base:for vertical tilting:adjustment,
and:. during the loading operation; the nose 2 of
the: gathering head. is- located. near or rests on
the:mine floor se-that the pile:of material ta be
loaded may be readily penetrated..

The: improved. gathering mechanism of. the
gathering. head comprises: a. paiz of cooperating
relatively movable gathering elements or arms
4, 4-so.arranged and mounted.on. the head.at the
opposite sides of the receiving. end. of. the con-
veyor as to penetrate. the.pile of material to. be
loaded. and. to. move. the masterial onto the. ele-
vating canveyor whereby the material. may be
moved. rearwardly- of the machine to. a.suitable
point.of discharge. In Figs. 1, 2.and 3, the nose
of the gathering head. is. shown. in. its. elevated
transport position: with. the gathering elements
substantially horizontally: disposed.. However,
during the loading operation, the gathering head
is inclined. downwardly. with.its nose-in:proximity
to- the mine. floor.. The. gathering head has. a
platform. or- deck. 5. and. the. forward. portion. of
the:elevating conveyar is-substantially flush with
the: top- surface of the- platform. The forward
penetrating edge 6. of the. head-nose. is provided
by the relatively inclined.converging surfaces of
the nose:.. Arranged.in chambers.7, 7 provided by
casings 8 carried on. the: head platform. at the
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opposite sides of the elevating conveyor are fluid
motors 9 and [§, hersin pivotally mounted at
their rear ends at {1 and {2 respectively on the
head platiorm, and pivotally connected at 13 and
{4 respectively at their front ends to the gather-
ing arms 4. Since the specific structure of the
gathering arms and the actuating motors there-
for ay- the: opposite sides of the. elevating con-
veyor are the same, the- description of the struc-
ture associated with one gathering arm will suffice
for both. The motors § and 10 are of the fluid
operated cylinder and piston type and each motor
9 comprises a cylinder {9 containing a recipro-
cable: piston: 1§ hayving its piston rod {7 projecting

. forwardly: through the front packed head (8 of

the cylinder. The: piston rod is pivotally con-
nected. by the pivotal connection (3 to the rear
end of the inclined rear portion {9 of the asso-
ciated. gathering arm. The pivotal connections
{3 each includes a pivot pin 29 carrying rollers
21 guided:-in. arcuate slots.ox guideways 22 .formed
respectively in. the- platform § and. a. top plate
23, of. the casing 8., Fach mobor {8 comprises a
cylinder. 24 containing a. reciprocable piston. 2%
having its. pisten. rod. 25 projecting, forwardly
through. the front packed hiead 27 of thie cylinder:
The forward end of the piston rod is pivotally
connectad. by the. pivetal connection [4 to the
associated. gathering. arm. intermediate the ends
of. the.latter.. Hach gathering arm has its for-
ward. gathering portion 28 arranged angularly
with. respect. to. the rearward portion 19, and the
gathering. portion. terminates in.a.forward pene-
trating end 2§ which overlies the nose of the
gathering. head.. The points. of pivotal connec-
tion at. {4 are herein located at. the juncture of
the arm.portions.18.and 28 of the gathering arms.
The. gathering. portion. 28 is confined to move-
ment. in. a. predetermined path so. that its tip
end. traces an. irregular orbit as indicaied in
broken. lines. at. § in. Fig. 1. As the gathering
portions.28. of the gathering arms move inwardly
and rearwardly during the gathering operation,
they approach. the receiving end of. the elevating
conveyor near the longitudinal median line. of
the head in the manner shown. If. is accord-
ingly ewvident that. when operating fluid is sup-
plied.to the rear ends of the cylinders (5 and 24,
the: pistons. 1& and 25 are moved forwardly in
unison, moving. the gathering arms from the fuil
line positions indicated at A in Fig. I in a for-
ward. direction intc the pile of material to be
loaded; and as the arms move forwardly, the
arcuate guide slots. or guideways 22 cause the
arms. to. move inwardly toward the longitudinal
vertical center of the loading head to the posi-
tion indicated: at B in dotfed lines in PFig. 1.
The: pistons. 1§ of the cylinders {5 are then held
in their foremost positions against the front cyl-
inder heads by the pressure of the fluid, while
the rear ends of the cylinders. 24 are connected
to exhaust, and operating fluid is supplied to the
front ends of the cylinders 24 to effect retraction
of the pistons. 25, and as these pistons move
rearwardly, the gathering arms are swung in-
wardly aboul the axes of their pivotal connec-
tions {3. with the piston. rods. i1 toward the re-
ceiving-end.of the.elevating conveyor to the posi-
tion indicated. in dotted lines at C in Fig. 1,
thereby moving the material onto the conveyor.
The pistons 2§ are then held in. their rearmost
positions against. the rear cylinder heads by the
pressure of the fluid, and operating fluid may
then be.supplied to the front ends of the cylinders
15" while the rear ends of the cylinders are con~



2,689,023

5

nected to exhaust to retract the pistons 16, there~
by swinging the arms outwardly and rearwardly
to their original positions indicated at A in Fig.
1. 'The cycle of events above described is then
successively repeated during normal operation of
the gathering mechanism.

Now referring to the improved fluid system
shown in Fig. 11 and more particularly to the im-
proved automatic fluid distributing valve mech-
anism for distributing operating fluid with re-
spect to the motor cylinders, it will be noted that
a motor 34, preferably an electric motor, drives
pairs of conventional fluid pumps 35, 86, 37 and
38, one pump individual to each of the arm-mov-
ing motors, and having their intake sides con-
nected by branch conduits 39, 40, 41 and 42 to a
conduit 43 connected to a fluid tank 44. The
discharge sides of the pumps are connected by
conduits 45, 46, 47 and 48 to the supply passages
of a valve box 49. The exhaust passages of the
valve box are connected by branch conduits 50,
51, 52 and 53 to a conduit 54 leading back to the
tank. The pump discharge conduits 45, 46, 47 and
48 are respectively connectible by automatic relief
valves 58, 56, 57 and 58 and conduits 59 and 69
back to the tank so that when the pressure in
the.fluid system becomes excessive due to over-
load, the fluid will be automatically bypassed back
to the tank.

The valve box 49 is of a conventional design
having parallel bores §5, 66, 61 and 68 respectively
containing reciprocable slide valves 89, 76, T and
72 of the well known balanced spool type herein

having cam actuation and spring return. Com-

municating with the valve-receiving bores mid-
way between their ends are recesses 13 with which
the supply passages 14, 74 of the valve box respec-
tively communicate, while communicating with
the valve-receiving bores near their ends are re-~

cesses 19, 75 with which the exhaust passages 16 °

of the wvalve box respsctively communicate.
Also communicating with the valve-receiving
bores intermediate the recesses 1715, 175 and
the central recesses 73 are recesses 17 and
18. The recesses 17 and 78 which communicate
with the valve-receiving bore 65 are connected
by conduits 79 and 80 respectively to the rear
and front ends of the upper motor cylinder
{5 as viewed in Figs. 1 and 11, while the recesses

71 and 18 communicating with the valve-receiv- 5

ing bore 66 are connected by conduits 81 and
82 respectively to the rear and front ends of the
upper motor cylinder 24. The recesses 77 and 18
communicating with the valve-receiving bore §7
are connected by conduits 83 and 84 respectively
to the rear and front ends of the lower motor
cylinder 15 as shown in Figs. 1 and 11, while the
recesses 11 and 78 communicating with the valve-
receiving bore 8 are connected by conduits 85
and 86 respectively to the rear and front ends of
the lower motor cylinder 24. The slide valves 68,
78, 7i and 12 may be shifted to connect the re-
cesses 11 and 18 either with the supply recesses
18 or the exhaust recesses 15, 75 to connect the
opposite ends of the motor cylinders either to
supply or exhaust in an obvious manner.. Coil
springs 90 constantly urge the valves in one direc-
tion and cams 81, 92, 93 and 84, fixed to a shaft
85 driven by a motor 96, move the valves in the
opposite direction against the action of the
springs. The valves have valve-stems 97 which
project outwardly from the valve box through
packed heads 98, and these stems carry rollers 99
engaging the cams, and the springs 88 yieldingly
hold the rollers in contact with the cams. The

10

15

20

30

55

60

70

75

6
cam driving motor §6 is preferably a constant
speed electric motor and suitable conventional
variable speed, manually controllable reduction
gearing 100 may be arranged between the motor
power shaft and the cam shaft 95 to obtain vari-
able speed drive of the latter. If desired, a vari-
able speed electric motor under manual control
may be employed to drive the cam shaft 95 at
variable speeds. ‘The cams 81, 92, 93 and 94 are so
shaped and so arranged as to move the slide
valves in a predetermined manner to effect oper-
ation of the arm-moving motors § and I8 in their
proper séquence as determined by the paths of
movement of the gathering arms. By varying the
speed of the cam shaft 85, the gathering speed
of the gathering arms may be varied as desired.
The pairs of cams 91 and 93 for the valves 69
and Ti respectively and 92 and 94 for the valves
70 and 12 respectively are identical in design.-and
have the same angular relation with respect to
the cam shaft so that the motors 8, {9 for ons
arm and the motors 9, {18 for the other arm may
be operated in unison. When the cams §{ and 52
are in the positions shown in Figs. 5 and 6, the
valves 69 and 70 are positioned to connect the
supply recesses 13, 73 with the recesses 11, T7
and fluid may then flow through conduits T9 and
81 to the rear ends of the upper motor cylinders
1% and 28 (Figs. 1 and 11), while the conduits 80
and 82 leading from the front ends of these cylin~
ders are connected to exhaust through recesses
78 and 15 and exhaust conduits 0 and 3{. The
pistons I and 25 are then moved by the pressurs
of the fluid forwardly to move the associated
gathering arm from the position A in Fig. 1 to
the position B in that figure. When the cams 81,
82 assume the positions shown in Figs. 7 and 8,
the valve 89, due to the shape of the cam-lobe,
remains in the position of Fig. 5 with fluid held
in the rear end of the cylinder 5 while the valve
70 is moved to connect the supply recess 13 with
the recess 18 and fluid may then flow through
conduit 82 to the front end of the cylinder 24
and to connect the rear end of the cylinder 24 to
exhaust through conduit 81, recesses 17 and 15
and exhaust conduit 5f. The piston 25 in the
cylinder 24 is then moved rearwardly by the pres-

sure of the fluid to swing the gathering arm in~

wardly and rearwardly to the position shown at
C in Fig. 1. When the cams §i and 92 assume the
positions shown in Figs. § and 19, valve 718, due to
the cam-lobe shape, remains in the position of
Fig. 8§ while the valve 68 has moved into its op-

‘posite position to connect the supply recess 73

with the recess 78 to supply fiuid through con-
duit 89 to the front end of the cylinder {5 and to
connect the rear end of the cylinder to exhaust
through econduit 79, recesses 77 and 715 and
exhaust conduit 59. The piston {§ is then moved
rearwardly by the pressure of the fluid {o move
the gathering arm back to the position at A in
Fig. 1 to complete the gathering cycle. The cams
93 and 24 for the valves Tl and 72 operate in the
same manner as and concurrently with those de-
seribed above so that the other gathering arm is
concurrently moved through a similar gathering
cycle. Since there are provided four pumps, one
individual to each motor cylinder, the gathering
arms may be moved at a constant speed de-
termined by the speed of the cam drive shaff 88,
and in the event one gathering arm slows down
or stalls due to overload, the other arm may con~
tinue to function at a normal gathering speed.
Upon overloading of the gathering arms, an ex-
cessive pressure is prevented from building up in
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the fluid system: by the automatic relief valves
8%, §%;. &8 and 80. By varying the speed of the
cam. drive. shaj the gathering speed. may-be
varied to: suit varying loading conditions.

In a loading machine of-the type.disclosed, the
pumps, the driving motors: 3% and 95 and the.dis-
tributing: valve mechanism may be mounted on
the gathering head:- beneath: the elevating con-
veyor or may: he mounted at, the base: of the ma-
chine independently of the head, and in the lat-
ter case, the conduits leading from. the: valve-box
to: the motor eylinders will be flexible to. permit
tilting adjustment. of the head relative to- the
hase. While- there. is. shown herein a. separate
pump for- each. piston motor, it will be: evident
that other suitahle forms of pumping means may
be employed.

The general mode-of operation of the improved
gathering  mechanism will be clearly apparent
{from-the-description.given. Theloadingmachine
may-he moved in. a wellknown manner inte ad-
jaceney to-g pile of materisl to-be-loaded and the
gathering, head | may be tilted downwardly to
bring the head-nose 3 info proximity te the mine
floor. Theelevating conveyor.2 may then be suit-
ably rapidly circulated: and. the motors 34 and. 88
may:-be.started with the cam.drive shaft 95 driven
at the desired- predetermined speed. As the eam
drive-shaft revolves, the slide valves 69, 78, 11 and
12 are- actuated by the cams 81, 92, 83 and 94. to
effect. fluid supply. concurrentiy io. *’m rear ends
of the four motor cylinders i3, 15 a,_nd 24, 24 to
effect movement of the gathering arms 4, 4 for-
wardly in: unison from the positions indicated at
A in Fig, 1 to.penetrate the material to be loaded,
and as the arms: move forwardly, the arcuate
guideways 22 cause the arms to. swing inwardly

-about their pivotal. connections. {3 toward the
longitudinal median line. of the. gathering head
to. the positions indicated at B in Fig. 1. When
the- pistons. 18 and 24. are.at the forward ends of
their forward strokes, the valves 1@ and 12 are
autematically shifted to effect fluid supply to the
front ends of the. cylinders 24 while the rear
cylinder-ends are connected. to exhaust to swing
the gathering arms about the pivotal connections
i3 inwardly and rearwardly to. the positions in-
dicated at C in Fig. 1, thereby moving the ma-
terial onto. the elevating conveyor. When the
pistons. 25 are at: the ends of their rearward
strokes, the slide valves 6% and Ti are auto-
matically shifted to. effect fluid supply to the
front ends of the eylinders {5 while the rear cylin-
der-ends are connected. to exhaust to move the
gathering arms outwardly and rearwardly: along
the curved. guideways 22 to. the initial positions
indicated at A in.Fig. 1. These events are rapidly
successively repeated in a definite sequence dur-
ing ncrmal operation of the mechanism. In the
event one gathering arm slows down. or stalls due
to overload, the other arm may continue to fune~
tion in a normal manner. By changing the speed
of the cam drive shaft 95, the speed of movement
cof the gathering arms may be varied to suitably
varizgble loading conditions. Upon overload of
the gathering arms, the relief valves will open
automatically to- prevent the building up of ex-
cessive pressures in the fluid system. By the pro-
vision of a separate pump for each motor cylin-
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der,. a constant. rate of fluid flow. may be main-
talned regardless of the. relative loads on. the
gathering arms, thereby-eliminating the tendency
of & greater rate.of low to.those motor. cylinders
which are under the smaller load. Other uses
and advantages of the. invention will be clearly
apparent:to.those skilled.in. the art.

While there: is in. this applieation specifically
describedt one: form: which the invention may
assume: in practice, it will: be- understood. that
this form. of: the; same- is- shown: for purposes of
llustration.and- that. the invention may be modi-
fled and:embodied. in: various.ether forms:without
departing from. its spirit or: the: seope of the. ap-
pended claim, o

What; I claim as new: and- desire to secure by
Letters Patentis:

In. 3 loading machine having a. gathering and
loading head provided with an inclined deck, a
gathering arm movable bodily forwardly relative
t0: said deck in planes parallel with, the latter to
effect penetration of the material to be loaded
and swingaple. laterally and rearwardly in said
planes to.load the material rearwardly onto said
deck; a guideway for said arm on said deck, a
guide. for said; arm: movable along said guideway
and; to. which said: arm is pivotally connected,
fluid cylinders. on said deck and pivotally con-
nected to said arm and simultaneously operable
to-effect bodily movement. of said arm: along said
guideway thereby to.effect penetration of the ma-
terial, said arm when it reaches the forward end
of said guideway being prevented from farther
forward: bodily movement, one of said fluid e¢ylin-
ders then being operable while the other cylinder
remains staticnary thereby to effect swinging of
said arm about its: pivotal eonnection with said
guide while the latter is held in engagement with
the forward end of said guideway, said other
fluid cylinder thereafter being operable to effect
movement. of said arm rearwardly along said
guideway into its initial retracted position with
respect to said deck, and: control valve means for
controlling fluid flow to and from said fuid
eylinders: for effecting operation of said Auid
cylinders. in. the definite seguence aforemen-
tioned, said control valve: means having pewer
actuating-means and means for coordinating the
motion of said valve means with the arm-move~
ment so that said arm is moved to effect pene-
tration and loading of the material as aforemen-
tioned:

ROSS:H. GOODRICH
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