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To all whom it maey concern:

Be it known that I, RopErr P. GREENLEAT,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and

5 State of Ohio, have invented a certaln new
and useful Improvement in Loading Ma-
chines, of which the following is a full, clear,
and exact description.

This invention relates to a loading ma-

10 chine of the type wherein material is trans-
ferred from in front of the machine to the
rear thereof by means of a swinging shovel
adapted to be thrust forward to receive a
load, and then to be swung rearwardly to

15 dumping position.

The principal object of the invention is
to provide an efficient and practical machine,
wherein the shovel is directly connected by
swinging arms to a forwardly and rear-

20 wardly movable ram or equivalent recipro-
cating member, the machine having a mod-
erate forward and rearward range of move-
ment through the actuation of the reciprocat-
ing member, and a moderate height of

25 swinging movement in passing over the ma-

.chine. Ifurther the invention aims to pro-
vide a machine of this character with shovel
actuating mechanism which positively ac-
tuates the shovel at all parts of its cycle of

30 movement, provision being made for adjust-
ments necessary to meet various conditions
such as varying depth of cut. Still further
the invention aims to provide in a machine
of this type,shovel actuating mechanism of

35 such form that the torque or lifting mo-
ment exerted on the shovel as it is being
turned or swung to dumping position is
substantially proportional to the resistance
to movement set up by the shovel, the turn-

40 ing effort or torque being greatest at and
about the time the resistance to movement
is greatest, due to the leverage through which
the Joaded shovel acts, and being gradually
reduced as the leverage of the shovel is re-

45 duced while being swung over the machine
to dumping position.

The invention may be briefly summarized
as consisting in certain novel details of con-
struction and combinations and arrange-

50 ments of parts which will be described in
the specification and set forth in the ap-
pended c¢laims.

In the accompanying sheets of drawings,

Fig. 1 is a side view of the machine with

Serial No. 498,935.

the ram retracted; Fig. 2 is a similar view
with the ram extended and the shovel partly
elevated; Tig. 3 is a top plan view of the
machine with the ram retracted; Fig. 4 is a
front view of the machine; and Fig. 5 is a
view partly in rear elevation and partly in
vertical section.

The machine as here shown, includes a
sub-base in the form of a truck 10, having
wheels 11, designed to run on a track which
may be a mine track, the present machine
being especially adapted for use in mines to
scoop up material at the front of the ma-
chine and to load the same in mine cars
run up to the rear of the machine. On this
truck is mounted a superstructure including
a frame or intermediate base 12, which in
this instance is designed to' be swung about
a vertical axis to adapt the shovel of the
machine to reach material at the sides as
well as directly in front of the machine. To
this end the frame 12 has wheels 13 which
engage arc-shaped tracks 14 carried by the
truck 10.

The material moving and conveying ele-
ment is in the form of a shovel 15, open at
the front and provided with a digging edge
at its lower front part, which digging edge
may be provided with teeth if desired. The
shovel 15 is supported by, and direct con-
nected by arms 16, to a forwardly and rear-
wardly movable member 17 in the form of
a carriage or so-called ram, composed chiefly
of two spaced parallel channel-shaped mem-
bers 172, (see IFigs. 4 and 5) suitably con-
nected so that they will move back and forth
in unison. The arms 16 which connect the
shove] to this ram are in this instance in tne
form of bell-eranks, these arms having main
portions 16* which at their forward free
ends are connected to the sides of the shovel,
and having relatively short extensions 16°
which at their free ends are pivotally
mounted on studs 18, at the lower ends of
brackets 19, which extend upwardly to, and
are secured to the channel-shaped side mem-
bers of the ram 17.

The ram 17 is supported for reciprocating
movement forwardly and rearwardly with
respect to the frame 12, the supporting
means consisting in this case of a pair of
rear rollers 20, which are carried by the rear
ends of the ram and travel along station-
ary outwardly facing channel-shaped guide-
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ways 21, (see Fig. 5) supported in fixed po-
sition by the frame 12, and the supporting
means further includes a palr of shrouded
pinions 22 on which the ram runs, these
shrouded pinions being secured to a cross-
shaft 28, mounted in the front part of the
frame 12. The ram may be actuated, i. e.,
reciprocated forwardly and 1ealwurdly by
various types or forms of motors.. In this

instance I show a rotary ram actuating
motor 24, this motor being supported on

the rear part of the frame 12. 1t is imma-
terial by what motive power this motor is
actuated, but the motor here shown is de-
signed to be an electric reversing motor.
The shaft of this motor has at its forward
end, just beyond the motor housing, a pin-
ion 25 (see Fig. 3) which drives a pinion
926, secured to a forwardly extending shaft
97 which is laterally displaced from the
center line of the {frame 12, this shaft hav-
ing near its forward end a woim 28 which

~dr1ves a worm- -wheel 29 secured to the shaft

93 on which the shrouded pinions 22 al-
ready referred to are mounted. The rota-
tion of the front shaft 23 carrying the
shrouded pinions 22, transmits reciprocat-
ing movement to the ram through two racks
30 which are secured to the bottom of the
side members 17 of the ram. Side portions
of these racks or rack bars ride over the

shrouded portions of the pinions 22, where-

by the front part of the ram is supported
more or less independently of the racks as
is obvious from a consideration of Fig. 4
which shows the ends of the rack 30 and
their relation to the toothed and plain por-
tions of the shrouded pinions 22. Thus it
will be seen that when the motor is actu-
ated, the ram as a whole, including all parts
suppOIted by it; is mowed forwardly or
rearwardly, dependmo upon the direction
in which the motor 24 is actuated.

The ram carries in addition to the shovel,
a motor actnated mechanism for turning 01
rotating the shovel separately or simulta-
neoudy with the reciprocation thereof, and
this mechanism constitutes an importany
part of the improvement. This mechanism
includes & motor which moves with the
ram, a part which is moved back and forth
either with a straight reciprocating move-
ment or a rotary movement, and an arm
or pair of arms which transmit movement
from the forwardly and rearwardly mov-
able pmt to the shovel supporting and actu-
ating arms This mechanism may assume
(hﬁ'elent formis. and the motor fm actuat-
ing it may be of any suitable form or type,
the rotary type of motor being herein illus:
trated.at'31. This motor is qupported above
and on the ram through the medium of a
base 32 secured to the side members of the
ram, and the Dl’)t()l shaft 31 which DIOJ“( ts
forwardly from the motor hous sing is sup-
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ported from and above the front part of the
ram by bearings having diverging legs 33
which extend to and are secured to the side
members of the ram. The motor shaft 31¢
in this instance is provided with a worm
34, which drives a worm-wheel 85 secured
to a shaft 36 rotatably supported at the
front part of the ram. At the ends of this
shaft are a pair of cranks 37, each having
its plane of rotation just outside of ihe
adjacent side member of the ram. Tt is the
1017/011‘&‘11 component of the rotary move-
ments of these cranks which is effective for
swinging the shovel and the shovel sup-
nortmo arms 16 back and forth over the
machine through devices which pothelv
actuate the shovel supporting arms as they
swing upwardly and rearwardly, or for-
\mrdly and downwardly. In this instance
the free ends of these cranks are connected
by links or arms 38 to the shovel support-
ing and actuating arms 16, the connections
of the links bemrr made to the arms at the
junction of the portxons 16* and 16 thereof.
The rear portions of the links 38 have slots
39, the slotted portions of the links project-
ing beyond the points of attachment to the
arms 16. The pins 40 connecting the arms
and the links have Squared portions or
members 41, which may slide in the slots 39,
but these members are pressed torwqrdlv
and held against the forward ends of the
slots by a stiff coil spring 42, seated in the
slots of the links as shown in Fig. 1.

As the cranks are rotated from the posi-
tion shown in Fig. 1, to a position 180°
from that shown, they swing the shovel
from in front of the machine upwardly and
rearwardly to dumping position at the rear
of the latter, and as they return to the
positions shown in Fig. 1, the shovel is
positively returned to dl(mmrr position,
As- the loaded shovel ig swung from its
lowermost position upwardly in front of
the machine, the leverage through which the
loaded shovel acts is at & maximum, but at
this time the links are at right fm(rleq or
subst‘mtlally at right anﬂles to the short
portions 16° of the shovel supporting arms
16, and hence the conditions are such that
during this time maximum turning effort
or torque is exerted on the Iotatlno arms
16, and as thie shovel swings toward the ver-
tical position the leveraoe through which
the shovel acts is oradually reduced but
as this takes place the effective leverage
through which the links transmit turning
effort to the arms is (rradually reduce’h the
torque or turning effort increasing and de-
creasing subst’mtmllv as the effective lo-
verage of the shovel incre ases and decreases.
’“hls is a condition that is highly desirable

in 2 machine of this kind to obtain eﬂ1c1en<‘v '

and smoothness of operation.
The cranks may be rotated, and prefel-
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ably are rotated in the same direction to
swing the shove] and shovel arms both rear-
wardly and forwardly, although by em-
ploying a reversing motor the cranks could
be swung in one direction to bring the
shovel to dumping position, and the cranks
could be swung in the opposite direction
to return the shovel to digging position.
The continuous movement 1s preferable
since the shovel could be started on its re-
turn movement at the end of the rearward
swinging movement without either stopping
or reversing the motor.

At the front of the ram I provide stops
43, which the shovel arms 16 are adapted to
engage to limit the downward movement of
the shovel and to determine the digging
depth. These stops 48 are in the form of
arms pivoted intermediate their ends at 44,
the outer free ends of these arms being
adapted to be engaged by the shovel arms
16. The inner ends of the stop arms 43 are
connected to a spring restrained plunger 44*
carried by a bracket 45 adjustably secured
to the front cross member of the ram. By
adjusting the position of the bracket 45,
the downward movement of the shovel can
be terminated at any desired position, de-
pending upon the depth which it is desired
thdt the shovel dig. As the shovel arms on
swinging downwardly engage the outer free
ends of the arms 43, the spring surrounding
the stem of the plunger 44 yields so as to
absorb the shock incident to the stopping of
the swinging movement. When the shovel
reaches digging position, the motor 31 is
usually stopped. If the stop arms are so
positioned that the downward movement of
the shovel is terminated before the crank
arms reach the horizontal position shown
in Fig. 1, it is obvious that when the motor
is started and the arms are swung through
the horizontal or dead center position, since
the arms 16 are restrained against further
downward movement, there is a sliding ac-
tion between the links and the pins 40 which
connect the links to the arms, the springs 43
then being slightly compressed.

It will be apparent that both the recipro-
cating and the swinging movements may be
imparted to the shovel simultaneously or
successively. In filling the shovel simply
the ram actuating motor may be operated,
or if desired, both motors may be operated
at the same time, in which event the shovel
will have a combined forward and upward
swinging movement, and in moving the
shovel to dumping position the ram may be
first retracted and then the shovel may be
swung over the machine, or both movements
may be imparted simultaneously. The op-
eration of the machine is thought to be ob-
vious without further explanation. It will
be apparent that the machine embodies to 2
high degree the features of efliciency and

Loes)

simplicity, the efficiency being due in large
part to the fact that the torque imparted to
the shovel supporting arms increases and de-
creases substantially preportienately to the
leverage through which the shovel is heing
swung, while the principal factor in the at-
tainment of the advantage of the simplicity
resides in the fact that the shovel is divect
connected to the ram, and not to a part
which moves forwardly and rearwardly
with respect thereto, and also to the fact
that the turning movement is imparted to
the shovel arms through a straight link con-
nection through the motor opernted actuat-
ing parts, in this instance the cranks, which
move forwardly and rearwardly with vei-
erence to the ram.

Another feature to be noted is the fact
that gravity is not relied on to return the
parts to normal pesition, but the shovel and
its supporting arms are positively actuated
at all times while being swung from either
extreme position to the other. I

Tirthermore
the construction T have herein illustrated is
conducive to smoothness of operation not
only because of the graduated or varying
character of the turning effort eserted om
the shovel supporting sirag, but also to the
fact that the actuating mechanism is such
that it is not liable to get cut of order or to
be clogged or choked by dirt or other for-
eign matter which may drop from the
shovel,

While I have shown only one embediment
of my invention it is obvious that certan
changes may be made in details of the parts.
such as the type and manner of connecting
the motors to the parts which they actuate,
straight line or reciprecating motors being
well adapted for use in t

he machine, and 1
therefore aim in my claims to covet all modi-
fications which do not invelve a departure
from the spirit and scope of my invention in
its broadest aspects. :

Having described my invention, t claim:

1. In a loading machine, & frame, a shovel
actuating member supported by the frame
and movable forwardly and rearwardly, =
shovel adapted to be filled at the front of
the machine and to be swung npwardly and
rearwardly over the same to dumping posi-
tion, an arm connecting the shovel {o waid
member, a link connected to said arm for
swinging the same relative to said member.
and means for actuating the link.

2. In a loading machine of the type hav-
ing a shovel adapted to be filled with ma-
terial at the front of the machine and to be
swung over the machine to dumping posi-
tion; a frame, a motor operated ram mov-
able forwardly and rearwardly with respect
to the frame, shovel supporting arms con-
necting the shovel and the ram, actuating
links connected to the arms to turn the same
relative to the ram, and means carried by
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the ram for moving the links forwardly and
rearwardly.

3. In a loading machine of the type hav-
ing & =hovel adapted to be filled with ma-

terial at the front of the machine and to be
swung over the machine to dwmping posi-
tion, o frame, a reciprocating rain movable
forwardly and rearwardly with respect to
the frame, a shovel, arms connecting the
shovel to the ram, links for turning the arms
connected to the latter, and means for ac-
tuating the links to impart turning move-
ment to the arms, the connections between
the links and the arms being at points dis-
placed from a straight line extending be-
tween the points of attachment of the arms
to the ram and shovel.

4. In 2 loading machine of the type hav-
ing a shovel adapted to be filled with ma-
terial at the front of the machine and to be
swung over the machine to dumping posi-
tion, a frame, a ram movable forwardly and
rearwardly with respect to the frame, a
shovel, arms pivoted to the ram and con-
nected to the shovel, links connected to the
arms, means for actuating the links to swing
the arms on thelr pivoted points, said arms
having angularly disposed portions, and the
links being connected to the arms between
their ends, .

5. In a loading machine of the type hav-
ing a shovel adapted to be filled with ma-
terial at the front of the machine and to be
swung over the machine to dumping posi-
tion, a frame, a ram movable forwardly and
rearwardly with respect to the frame, a
shovel, arms pivoted to the ram and con-
nected to the shovel, links connected to the
arms, means for actuating the links to swing
the arms on their pivoted points, said arms
being substantially L-shaped, and the links
being connected thereto between the ends of
the latter.

6. In a loading machine of the type hav-
ing a shovel adapted to be filled with ma-
terial at the front of the machine and to be
swung over the machine to dumping posi-
tion, a frame, a ram movable forwardly and
vearwardly with respect to the frame, a
shovel, arms pivoted to the ram and con-
nected to the shovel, links connected to the
arms, means for actuating the links to swing
the arms on their pivoted points, said arms
being composed of angularly disposed por-
tions, and the links being connected to the

1,451,020

arms at substantially the junction of said
portions. ' ’

7. In a loading machine, a frame, a car-

riage movable back and forth-along the
frame, a shovel, a shovel supporting arm
pivotally connected to the carriage and at-
tached to the shovel, and means carried by
the carriage for moving the shovel back and
forth from filling to dumping position and
comprising an actuating arm connected to
the shovel supporting arm.

8. In a loading machine, a reciprocable
carriage, a shovel supperting arm pivotally
connected to the carriage, a shovel attached
to the arm, means for actuating the carriage
to impart a filling strole to the shovel, and
means. for moving the shovel to dumping
position and returning the shovel to flling
position. comprising a rotatable crank arm
having a link connection with said shovel
supporting arm, :

9. In a loading machine, a carriage, a
substantially L-shaped shovel supporting
arm pivotally connected to the carriage at
one end, a shovel attached to the free end
of the arm, a link attached to the L-shaped
shovel supporting arm substantially at the
bend thereof, and means for actuating said
tink to swing said arm about its pivot.

10. In a loading machine, a carriagé, a
shovel, a shovel supporting arm pivoted at
one end to the carriage and attached at its
free end to the shovel, said arm being mov-
able about its pivot to carry the shovel from
filling to dumping - position and having &
part thereot at all times above the pivot, an
actuating arm pivoted on the carriage, and
a link connecting said actuating arm to the
part of the shovel supporting arm above the
pivot.

11. In a loading machine, a carriage,
means for moving the carriage back and
forth, a shovel supporting arm pivoted to
the carriage, a shovel connected to the free
end of the arm and adapted to be swung
over the carriage to dumping position, and
actuating means on the carriage for swing-
ing the shovel supporting arm about its
pivot, said actuating means having a yield-
able connection with said shovel supporting
arm.

In testimony whereof, I hereunto affix my
signature.

ROBERT P. GREENLEATF.
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