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" UNITED STATES

1,828,762

PATENT OFFICE

EDGAR E. BROSIUS, OF PITTSBURGH, PE“SYLVAN IA

MATERIAL HANDLING APPARATUS

~Application filed April 8,

The present invention relates broadly to
material handling apparatus, and more par-
ticularly to apparatus of this general char-
acter adapted for use in the charging and

g discharging of furnaces and the like, al-
~ though the utility of the invention is not lim-
ited with respect to such use. .
" Heretofore in the art to which the present
invention relates it has been customary to
10 provide charging machines having a limited
range of travel and operation by reason of
the fact that the field of operation has nec-
essarily been limited by the track on which
the machines have had to ‘travel. Such
18 charging apparatus has, therefore, not only
necessitated the installation of a special sys-
tem of track, thereby materially increasing
the cost of the complete installation, but has
also restricted the flexibility, or the field of
29 operation of the apparatus. .

"Tt is one of the objects of the present in-
vention to provide a charging machine adapt-
ed to be utilized to perform all of the
operations heretofore performed by stand-

25 ard charging machines of the character or-
dinarily utilized, and having universal free-
dom of movement permitted by reason of a
novel type of construction in which the ma-
chine travels directly over a floor or other
supporting surface independently of any
rails or other guiding or controlling means.

In the accompanying drawings there are
shown, for purposes of illustration only, cer-
tain preferred embodiments of the present
invention, it being understood that these
drawings do not define the limits of the in-
vention, as changes in the construction and
operation disclosed therein may be made
without departing either from the spirit off
the invention or the scope of my broader
claims. : '

In the drawings: '

Figure 1 is a top plan view with certain of
the parts omitted for the sake of clearness,
illustrating one form of charging machine
embodying the present invention; ,
" Tigure 2 is a side elevation of the machine
‘illustrated in Figure 1; '

50  Figure 3 is a view similar to Figure 2, il-
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lustrating a slightly modified embodiment
of the invention; ’ .

Figures 4 and 5 are longitudinal sectional
views, illustrating more in detail the grip-
ping jaws in open and closed position re- o
spectively;

Figure 6 is a view similar to Figure 2, il-
lustrating still another embodiment of the
invention; - = : :

Figure 7 is a top plan view of a portion e0
of the apparatus illustrated in Figure 6;

Figure 8 is a side elevational view of a
portion of a charging machine, illustrating
more in detail certain of the operating fea-
tures, the main constructional features of the @5
machine which are shown in Figure 3 in full
lines being shown in Figure 8 in chain lines;

Figure 9 is a detail sectional view of one of
the operating valves; and

Figure 10 is a transverse sectional view,
illustrating one form of mounting for a pres-
sure tank.

In carrying out the present invention there
may be provided a truck the frame of which
may conveniently comprise an elongated cen-
tral casting 2 widened at its front end to
provide a suitable mounting for the wheels 3.
At its rear end the truck frame is preferably
bifurcated to provide.angularly diverging
arms 4 to each of which may be secured a
support 5 adapted to extend rearwardly and
carrying a counterweight 6, the purpose of
which will be hereinafter more fully pointed
out. :
Adjacent its rear end, the truck frame is
machined to receive a vertically extending
stud shaft 7 projecting upwardly from a.
steering wheel frame 8. 'This steering wheel
frame carries a transversely extending shaft
9 for the wheel 10, the wheel being adapted
to be driven, as, for example, by .2 motor 11
through suitable gearing 12. This driven
third wheel is adapted to constitute the con-
trol or steering wheel for the guiding of the
truck, whereby it may be rapidly swung from
one position to another without limitation
such as imposed by tracks of the character
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‘ordinarily used with charging machines, and

this operation may conveniently be accom-
plished by securing to the upper end of the
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shaft 7 a bevel gear 13 with which meshes

a similar gear 14 secured to the steering
wheel 15. By reason of this construction it
will be apparent that the driving wheel 10
may be quickly turned to any desired angu-
lar position whereby the entire truck may
be bodily advanced along an angular line, or
whereby the rear end of the truck may be
moved laterally at any desired angle with-
out materially changing the position of one
of the front wheels 3. The provision of a
single wheel at the rear of the frame which
constitutes both the driving means and the
steering ineans has been found to be decided-
ly advantageous, as it enables the position
of the entire truck to be quickly changed and
the range of operation of the entire machine
thereby made substantially universal.

. In the form of the invention illustrated
particularly in Figures 1 and 2, the charg-
ing machine is shown as being of the type
adapted for bodily picking up a charging box
B and projecting it into a furnace F through
a suitable charging opening O. For this
purpose the truck 2 may be provided adja-
cent its front end with a pivotal mounting
16 for a peel 17, the peel being rotatably
mounted in a bracket 18 having a portion 19

- extending rearwardly. This rearwardly ex-
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tending portion provides a support for a
peel rotating motor 20 and also provides a
convenient point of attachment for the pis-
ton rod 21 of a peel elevating motor 22.
The peel rotating motor is conveniently
a standard electric motor of any desired con-
struction adapted to rotate the peel through
a suitable gear train 23 which drives a gear
24 secured in any desired manner to the rear
end of the peel. By reason of this mecha-
nism the peel may be quickly rotated so as
to empty the box after 1t has been projected

into the furnace the desired amount, and for .

returning the box to its normal position.
The.peel may be constructed with a box en-
gaging portion 25 of standard construction
and may be provided with the usual form of
locking mechanism, not shown, adapted to be
operated as well understood in the art by
the lever 26.

The peel elevating motor 22 is preferably
of the fluid pressure type comprising a cylin-
der having a pivotal mounting 27 between
the arms 4, thereby permitting the cylinder
to assume different angular positions. Such
a mounting is required, as the upper end
of the piston rod 21 has a pivotal connection
28 with the portion 19 of the peel supporting
bracket. By reason of this construction, it

. will be apparent that by admitting fluid

60

under pressure to the opposite ends of the
cylinder, the piston rod may be raised or
lowered, thereby correspondingly raising or
lowering the rear end of the peel bracket
to impart the desired angularity to the peel.

A suitable platform or seat for the operator
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may be provided at any desired point to con-
trol the various motors provided, one form
of seat 20 being illustrated in Figures 1 and
2 as directly carried by the motor 22.

The truck frame may have secured thereto
in any desired manner a fluid pressure tank
30 having an inlet connection 31 adapted to
receive fluid under pressure from any desired
source, and having an outlet connection 32
leading to a valve 33 having connections 34
and 35, respectively, to opposite ends of the
motor 22, whereby movement of the piston in
either direction may be obtained at will. The
valve 833 may be located at any desired posi-
tion so as to be readily accessible to the oper-
ator and may be of any desired construction,
a suitable ;location and construction being
hereinafter more fully pointed out.

In Figure 3 of the drawings, there is il-

lustrated a slightly modified embodiment |

of the invention in which parts correspond-
ing to parts already described are désignated
by the same reference characters as those
heretofore used, but having a prime affixed
thereto. In accordance with this embodi-
ment of the invention, the peel bracket 18’
carries a fluid pressure motor 36 adapted to
reciprocate a tong operating rod 87 in either
direction through the peel 17’. The motor
36 may be energized in any desired manner,
as by means of fluid under pressure, and for
this operation the tank 30’ has a connection
38 leading to the valve 89, which in turn has
a connection 40 leading to oné end of the fluid
pressure motor cylinder and another con-
nection 41 leading to the opposite end there-
of. The valve is provided with a suitable
operating handle 42 located in a position so as
to be readily accessible to the operator and
provided with an exhaust connection 48 dis-
charging into the interior of the peel 17/,
whereby the discharged air or other fluid for
operating the motor 86 serves to cool the peel.
In order to permit this cooling fluid to freely

“discharge, the front bearing 44 of the peel

is provided with one or more fluid escape
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channels 45, as illustrated in detail in Fig- -

ures 4 and 5. -

The tong operating rod at its forward end
is connected to the inner arms 46 of the
gripping jaws 47, whereby upon movement
of the rod 37 in one direction or the other
the jaws are moved either to open or closed
position. : o

For positively. limiting the movement of
the truck frame 2’ toward the furnace, it

may be provided at its front end with a

spring buffer 48 adapted to engage a buffer
plate 49 projecting outwardly from the front
of the furnace. It will be apparent that the
form of charging machine illustrated in Fig-
ures 3,4 and 5 also has a universal movement

similar to that before referred to, and that-

upon operation of the respective motors 36
and 22° it is possible to bring the tongs 47
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_into the re(iﬁired position to engage‘zi billet
" or slab S positioned within the furnace. ‘The -
counterweight provided at the rear of the.

truck frame is preferably of the order of the

5 maximum load which the peel will lift, there-

by preventing any tipping of the truck even
under the maximum load.

In Figures 6 and 7, there is illustrated still

another embodiment of my invention specif-

10 jeally adapted for the bodily transfer of

larger slabs-or ingots I. This form of my

invention may comprise a truck 50 having .

the construction illustrated more particular-

~ ly in Figure 3 and provided with a pivotal
15 mounting 51 for a lifting bracket 52 the front
end of which is projected forwardly to form

a combined slide and lift 53, and the oppo-
site end of which extends rearwardly for co-
operation with the motor 54, as before de-

20 scribed. The bracket 52 has its sides ex-
- tended upwardly to form trunnion mount-

ings 55 for a fluid pressure motor 56 in the .

form of an elongated cylinder adapted to
impart a comparatively long stroke to the
26 piston rod 57. The front end of the piston
rod carries a crosshead 58 to the opposite ends
of which are pivotally connected the ends of
a U-shaped bail 59. The head is preferably
provided with stop pins 60 adapted to project
30 below the sides of the bail and limit the
downward swinging movement thereof, the
lowermost position of the bail being substan-
tially that illustrated in Figure 6. With this
embodiment of my invention the truck is ma-
35 nipulated to bring it into the desired co-
operative relation to the furnace, whereupon
the motor 54 is actuated to bring the parts
substantially into the dotted line position il-
lustrated in Figure 6. 'Thereupon, the motor
40 56 is actuated to move the bail 59 along the

ingot I until it drops beyond the end there-’

of, as shown in full lines in Figure 6. There-
upon, fluid pressure is turned into the oppo-
~ site end of the cylinder so as to draw the
45 ingot bodily onto the combined lift and slide
53, whereupon the peel may be tilted to bodily
1ift the ingot or slab, and the truck backed
away from the furnace and the ingot bodily
transferred to any desired position.

In Figures 8, 9 and 10, there is illustrated
somewhat diagrammatically a system of con-
trol for a charging machine of the general
type illustrated more particularly in Figure
3. In Figure 8 the constructional features of
the charging machine are illustrated in chain
lines, for the sake of clearness; the operating
mechanism and connections being shown in
full Hnes. In this figure the charging ma-
chine is illustrated as having an upwardly ex-
tending guide 61 adapted to receive a cable 62
by means of which the operating current for
the electric motors may be delivered to the
charging machine, and a flexible line 63 by
means of which fluid pressure may be de-

¥ livered to the tank 30’ to maintain the desired
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.preS'Sure conditions therein. - Froin the.

3

ide
61 a cable 64 may pass to a suitable switc:
65 which may conveniently be located below
the truck frame and directly to the rear of
the front axle. From this switch box a second
cable 66 passes rearwardly to a controller 67
having on its upper end an operating lever
68 preferably so located as to '
the foot of an operator positioned on the seat
29’.  From the controller a cable 69 may ex-
tend forwardly to the motor 11” which oper-
ates the combined steering and driving wheel
10’. At some convenient point, as, for ex-
ample, on one side of the truck frame, there
may be provided resistance units R adapted

to be connected in circuit in-any desired man-.

ner. .- o :
From the fluid pressure tank 30" there ex-

tends rearwardly a fluid pressure connection .

38 leading to the valve 39 from which in turn

box

operable by
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extend the pressure lines 40 and 41, before de-

scribed in detail. The valve 39 may conven-
iently be of the construction illustrated in
Figure 9, in-which the rotatable member 70
is shaped to provide a socalled four-way
valve. By reason of this construction, with
the valve in the position illustrated in Figure
9, fluid under pressure will pass through the
inlet 38 through the casing into the connec-
tion 41 for moving the piston in the fluid pres-
sure motor 36 to the right for opening the

tongs. At this time the opposite end of the

fluid pressure motor will exhaust through the
connection 40 and the valve to the exhaust
line 43 leading to the peel 17/ for cooling the
same. . : :

Directly in line with the valve 39 is a simi-
lar valve 33, illustrated in Figure 1, having
connections 34 and 85 to the fluid pressure
motor 22”. Each of the connections 34 and 35
will be constructed so as to permit the neces-
sary swinging movement of the motor 22’.

In Figure 10, there is shown specifically a
desirable form of mounting for the pressure
tank 80, this mounting being illustrated as
comprising straps 71 passing around the tank
and having their ends threaded to extend
through the truck frame 2, the ends being
threaded to receive nuts 72. As a combined
spacer and supporting plate, there may be
provided a filler block 73 projecting laterally
from the truck frame and having its outer
end shaped to cooperate with the contour of
the tank. -

The cylinders 22, 22’ and 54 utilized for
elevating or tilting the peel are preferably
all of the socalled balanced type, having at
all times fluid presure in the opposite ends of
the cylinder on opposite sides of the piston.
This may be accomplished readily by utiliz-
ing four way valves of the character referred
to, whereby the rate of exhaust is directly
proportional to the opening of the valve,
thereby always tending to keep a predeter-
mined volume of air trapped in the dead end
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of the cylinder. Preferably, to. assist in al-
ways maintaining this condition, the exhaust
outlet from the valve may be slightly smaller
than the inlet, the difference producing a de-
sirable throttling action, as will be readil

understood.. The use of such a cylinder tends -

to hold the peel in the desired angular or
horizontal position without ebjectionable ac-
cidental movement or deviation therefrom.
The material handling apparatus disclosed
herein has the inherent ability to operate
more quickly than the heavier and more cum-
bersome installations, having only a limited
operating range. Under all conditions it has
been found possible to get three complete
cycles of operation per minute, the actual
time per cycle in some cases being as low as
ten seconds. This speed has heretofore been
considered impossible of attainment, and ob-
viously represents a decided advantage over

the heavier and more expensive construc-’
“tions.

Other advantages of the present invention
arise from the provision of a material han-
dling apparatus, particularly in the form of a
machine for charging and discharging fur-
naces, in which the truck has a universal
movement unhampered by the necessity of
traveling on rails or guides. i

Further advantages of the invention arise
from the provision of a supporting truck
having a combined motor driven steering and
traction wheel at the rear of the truck frame.

_Still other advantages arise from the pro-
vision of connections for utilizing the exhaust
fluid for cooling the peel. .

Still further advantages arise from the
counter-weighting of the rear end of the ma-
chine, to thereby compensate for the maxi-
mum load to be l1fted by the peel and prevent
undesirable tilting of the apparatus.

I claim: : :

1. In a furnace charging machine, a sup-
porting frame, a peel carried thereby, fluid
pressure operating means for said peel, and
means for cooling said peel by the action of
said operating means, substantially as de-
scribed. .

2. In a furnace charging machine, a sup-
porting frame, a tubular peel carried by said
frame, fluid pressure operating means for
said peel, and exhaust connections leading
from said fluid pressure operating means to
said peel for cooling the same by the exhaust
from said operating means, substantially as

described.

3. In a furnace charging machine, a peel,
operating means for said peel, and means for

automatically cooling said peel upon each

operation of said operating means, substan-
tially as described.

4. A material handling apparatus, com-
prising a truck, a. peel carried thereby, fluid
pressure means for operating said peel, and

a pressure tank for said means mounted on

1,828,762

said truck, said fluid pressure means having _

exhaust connections leading to said peel for
delivering a cooling fluid thereto, substan-
tially as described.

5. In a material handling apparatus, an

‘elongated frame having a widened portion

adjacent one end thereof, supporting wheels
carried by said widened portion, a bifurcated
portion adjacent the opposite end, counter-
balancing means carried by said bifurcated
portion, and material engaging and liftin
means operatively counter-balanced by sai
counter-balancing means, substantially as de-
scribed. :

6. In a material handling apparatus, an.

elongated frame having a widened portion
adjacent one end thereof, supporting wheels
carried by said widened portion, a bifur-
cated portion adjacent the opposite end, coun-
ter-balancing means carried by said bifur-
cated portion, a peel mounted on said frame,
and actuating means for said peel located
within said bifurcated portion, substantially
as described.

7. In a furnace charging machine, a truck
having forward supporting means and hav-
ing rear supporting and steering means, a
peel pivotally secured to said truck in sub-
stantially the vertical plane of said first men-
tioned means, counter-balancing means se-
cured to said truck rearwardly of said sup-
porting and steering means, and operating
mechanism for said peel.

8. In a furnace charging machine, a truck
having forward supporting means and hav-
ing rear supporting and steering means, a
peel pivotally secured to said truck in sub-
stantially the vertical plane of said first men-

tioned means, counter-balancing means se-

cured to said truck rearwardly of said sup-
porting and steering means, and operating
mechanism for “said peel, said opera,ting
mechanism comprising a pivotally supporte
cylinder having a pivotal connection to said
peel adjacent one end thereof. .

9. In a material handling apparatus, an

elongated . frame having supporting means.

adjacent one end therecf and steering means
adjacent the opposite end thereof, a peel
movably supported by said frame and pro-
jecting forwardly therefrom at one end, the
opposite end of said peel constituting a con-
tinuation of said first mentioned end and
overlying the frame throughout substantial-
ly the entire length of the frame, and oper-
ating means for said peel carried by said
frame adjacent the rearward end thereof and
operatively secured to said peel adjacent the
rearward end thereof.

10. In a material handling apparatus, a
truck, elongated material engaging means
carried by said truck with the longitudinal
axis thereof above the plane of said truck
when the parts are in normal position, and
mechanism for operating said means . to
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change the angularity of said axis, said
means comprising a pivotally mounted fluid
pressure cylinder carried by said truck and
operatively secured to said first mentioned
means adjacent one extreme end thereof.

11. In a material handling apparatus, a
peel, an elongated truck frame underlying
said peel and having throughout the major
portion of its length a width substantially
equal to the width of said peel, anid means
carried by said truck for operating said peel.

12. In"a material handling apparatus, a
peel, an elongated truck frame underlying
said peel and having throughout the major
portion of its length a width substantially
equal to the width of said peel, and means
carried by said truck for operating said peel,
said peel overlying said truck throughout
substantially the entire length of the truck
frame,. e

13. In a furnace charging machine, a truck
having forward supporting means and hav-
ing rear supporting and- steering means, a
peel pivotally secured to said truck, said
peel being extended appreciable distances on
opposite sides of said pivotal mounting, coun-
terbalancing means secured to said truck
rearwardly of said supporting and steerin
means, and mechanism for tilting said pee
having an operating connection therewith
rearwardly of said pivotal mounting.

14. In a material handling apparatus, an
elongated frame having wheel supporting
means adjacent one end thereof, a heat re-
sisting peel pivotally secured to.said frame,
said peel being extending appreciable dis-
tances on opposite sides of said pivotal
mounting, steering means for said frame,
means for counterbalancing said peel, and
means carried by said frame and secured to
said peel rearwardly of its pivotal mount-
ing for tilting the peel about said mounting.

15. In a furnace charging machine, a
truck having forward supporting means and
having rear supporting and steering means,
a peel pivotally secured to said truck with
the plane of the pivotal mounting appre-
ciably above the plane of said supporting
means, counterbalancing means secured to
said truck rearwardly of said supporting and
steering means, and operating mechanism
for said peel. ,

16. In'a furnace charging machine, a truck
having forward supporting means and hav-

ing rear supporting and steering means, a -

peel pivotally secured to said truck with the
plane of the pivotal mounting appreciably

_ above the plane of said supporting means,

6o

counterbalancing ‘means secured to said
truck rearwardly of said supporting and
steering means, and tilting mechanism, for
said peel, said tilting mechanism having an
operating connection to said peel rearwardly
of said pivotal mounting, —_

17. In a material handling spparatus, an

elongated frame having supporting meais
adjacent one end thereof, a heat resistm,:gi
peel pivotally secured to said frame, sai

peel extending substantial distances on op-
posite sides of its pivotal mounting, steering

<
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means for the opposite end of said fram(z,i .

means for counterbalancing said peel, an
means carried by said frame and attached to
said peel rearwardly of its pivotal mount-
ing for tilting the peel up and down about
said mounting. o
18. In a material handling apparatus, an
elongated frame having supporting means
adjacent the front end thereof, a heat re-
sisting peel pivotally secured to said frame,
said peel extending substantial distances on
opposite sides of its pivotal mounting, steer-
ing means for the rear end of said frame,
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means for counterbalancing said peel, and -

means carried by said frame and attached
to said peel rearwardly of its pivotal mount-
ing for tilting the peel up and down about
said mounting, said counterbalancing means

being secured to said truck rearwardly of

said steering means. _
In testimony whereof I have hereunto set

my hand.
EDGAR E. BROSIUS.
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