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UNITED STATES

1,936,840

PATENT OFFICE

1,936,840

APPARATUS FOR CHARGING AND '
DISCHARGING FURNACES

Sxdney D. Inscho, Shelby, Ohio, assignor to Ohio
Seamless Tube Company, Shelby, Ohio, a cor- .

poration ef Ohio
Application October 22,
25 Claims.

This invention relates to an apparatus for
chargmg and dlscharglng furnaces, and partlcu-
larly to unprovements in machines of the type
des1gned for the purpose of automatlcally deliver-

g toa furnace a charge of metal parts or prod-
ucts to be annealed or heat treated and also for
removmg the charge from the furnace

In the patent to Inscho et al., No 1,712,997,
patented May 14, 1929 there is shown 3 machlne

10 of this type especially adapted for handling
stacks or bundles of tubes, bars or other matenal
~ capable of ‘being readily ¢ delivered. 0 and removed
from the charging pan or receptacle in bundles
by means of an overhead crane. Machmes in
15 accordance with said patent are particularly ef-
fectlve in plants or factor1es having overhead
crane mstallatlons and where the character of
1nater1a1 such as tubes, bars rods, ete. is such as
to permlt ‘the “material to be handled in umt
20 stacks or bundles, Although the patented ma-
chme is susceptlble of use in connection with the
anneahng or heat treatment of a varlety of other
metal products there are certam dlsadvantages
where the matenal consrsts of small parts or
> pieces not capable of bemg handled in bundles
or stacks. One of the pr1nclpal obJectmns arises
from the dlfﬁculty in unloadlng the small parts
fx om the chargmg pan after anneahng and when
the parts are stlll hot ThlS results in cons1der-
able loss of tlme in the use of the equlpment as
well as mcreased labor expense. The present ma-
chme av01ds these dlsadvantages and prov1des
an apparatus adapted to automat1cally handle all
types of material, such as forgings, tubmg, cast-
6] ings of all klnds 1nclud1ng shafts, gears, etc,
and in whlch cons1derable savings in Iabor and
opelatlng costs are poss1b1e
An obJect of the mventmn is to provide a ma-
chme of the foregoing type havmg a chargmg pan
or load carrier adapted to be del1vered into the
furnace and also retracted therefrom as by means
of push and pull mechamsm, and wherem means
is provrded which may be moved into pos1t1on
with respect to the carrier, when retracted to
ol dzscharge the load therefrom More specifically,
sa1d means, as shown in the present case by way
of example may comprlse an apparatus operative
to shlft and preferably tilt, the load carrier into
posxtron to dump the load at one side of the ma-
chme
A further object of the invention is to provide
a machlne for chargmg and discharging fur-
naces in which the machme ig provided with a
load carrier, such as a pan or tray designed to
5 carry a load of parts or pieces and to be supported
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w1th1n the fire chamber of the furnace, wherein
a push and pull mechanism is provided for mov-
ing the carrier into the furnace and also for re-
tracting it from the furnace; and in which the
carrier is supported so that it may be tilted to
dump its lead when in retracted position,

Other objects of this invention will appear in
the following description and appended claims,
reference being had to the accompanying draw-
ings forming a part of this specification wherein
like reference characters designate corresponding
parts, in the several views,

Fig. 1 is a plan view, partly broken away, illus-
trating an apparatus embodying the invention
and in which the charging mechanism is shown
in retracted position.

Fig. 2 is a side elevation, partly broken away,
of the construction shown in Fig. L .

Fig. 3 is a transverse sectional elevation par-
ticularly illustrating the reciprocating head or
carriage and showing the tilting mechanism in
retracted position.

Fig, 4 is a fragmentary section taken substan-
tially on line 4—4 of Fig. 3 in the direction of the
arTows.

Fig. 5 is a detail section taken substantially on
line 5—5 of Fig. 3 in the direction of the arrows.

Fig, 6 is a transverse sectional elevation. par-
ticularly illustrating the tilting mechanism  in
operatlve position,

Fig. 7 is a detail section taken substant1ally on
line 7—7 of Fig. 6: -

Before explaining 1n detail the present inven-
tion it is to be understood that the invention is
not limited in -its application to the details of
construction and arrangement of parts illus-
trated in the accompanying drawings, since the
invention: is-capable of other embodiments and
of being practiced or carried-out in various ways.
Algo it is to be understood that the phraseology
or terminology employed herein is for the. pur-
pose of description and not of limitation, and it
is not.intended to limit the invention beyond the
terms of the several claims hereto appended as
considered in view of the prior art and the re-
quirements thereof.

In the drawings there is illustrated a present
creferred form of the invention as applicable to
a mill or plant having a series or battery of fur-
naces arranged in line. With such an arrange-
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ment the entire charging machine may be mount- -

ed on spaced trucks which travel on rails in a
direction. parallel to the front of the battery- of
furnaces. The furnaces may thus be charged
and discharged successively by moving the truck
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into operating positions in front of the furnaee

doors.
In general the machine preferably comprises,

as herein shown by way of example, a supporting -

iframe upon which is mounted a carriage ov
charging head reciprocable toward and from the
furnace opening. This carriage mechanism i
cludes a push and pull device which pushes or
projects a load carrier, such as a psn or »o-

ceptacle carrying the charge of metal pieces, -

into the chamber above the furnace hearth and
also retracts the load carrier after the material
has been annealed or heat treated. ' Mechanism
is provided for discharging the load when the
carrier is in retracted position, and in the present
embodiment this preferably includes slide bars
capable of being thrust into position beneath tha
carrier and tilted so as to tilt the carrier and
dump the lcad. Normally the slide bars are
retracted so as to be disposed during the charg-
ing and discharging operations out of the path
of travel of the reciprocating head.

In accordance with the system in which $he
herein illustrated machine may be used, 2 ba-
tery of furnaces is provided, one furnace of- a
battery being shown at 9 hsaving a hearth 10,
and a fire' chamber 11 which is closed at the
front by a door (not shown) in the conventional
manner., Supported on the hearth are s series
of guide rails 12 for the charging pan or load
carrier. -

The floor along the front of the row of fur-
naces may be provided with-a longitudinal it
13 which serves as a storage space either for
containers holding parts to be annealed, or parts
after annealing, or both. It will be noted thas
this pit is out of the path of air drafts in the
furnace room and hence an even and uniform
cooling: of the annealed parts is permitted.

The cperating mechanism and other parts of
the apparatus are preferably supported by means
of a pair of spaced trucks 14 and 15 of suitable
construction, each-having a pair of flanged wheels
16 adapted to travel on the rails 17 which in the
present. instance are disposed at opposite sides
of - the pit 13 and extend in parallel relation to
the front of the battery of furhaces 5. Connect-
ing the spaced trucks 14 and 15 are a ssries of
longitudinal I-beams or girders-18; 19, 20 and 21.
The adjacent pairs 13—19 and 20--21 of these
beams are connected by means of plates-22 and
23 respectively. Supported on the frame memi-
bers 19 and 20 is a structural frame memher 24
of special design having longitudinal rail portions
25 and spaced longitudinal channel portions 25¢
which provide a guide way for the reciprocating
carriage. Additional rails 26 and 27 are mount-
ed above the I-beams 18 and 21, and it will be
seen that the rails 25, 26 and 27 provide a sup-
porting medium for a reciprocable ¢harging pan,
receptacle or plate 23. This plate serves as the
load carrier and is adapted to be shifted into and
out of the furnace chamber 11 on the rails 25-—27
and the rails 12 of the furnace hearth, there be-
ing suitable wear plates intervosed between the
pvan 28 and rails of the charger.

The longitudinal frame member 24 is also pro-
vided centrally thereof with a depressed channel
or trough 29 into which a portion of the carrisge
extends and which-also receives and guides the
upper run of the sprocket chain, hereinafter
described. S

Supported on the frame at one side of the
machine is a cage or pulpit 30 for the operator of
the machine. Also supported on the frame of the
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apparatus are platforms 31, 32 and 33, the pulpit
being reached from the platform 32 by means of
suitable steps 32¢. It will be understood that the
operation of all mechanisms of the apparatus is
preferably contrelled by the operator from the
puipit 30 and for this purpose the switches and
other control devices are mounted in the pulpit
within easy reach of the operator. The electric
controls are of conventional type and are, there-
iors, not llustrated in the bresent case, and for
like reason the wiring diagram by which the
electric current is conducted from a source of
current supply to the controls and operating parts
is not illustrated herein.

Referring partictularly to Figs. 3 and 4, a recip-
rocating carriage or-head 34 is provided for the
purpose of shifting the charging pan or load
carrier 28 into and out of the furnace. As shown
in Fig. 3 the carriage or head is brovided with a
central portion 34e¢ which projects into the
trough or guide way 29 and is also provided at
opposite sides with projecting guide members 35
which travel in the guide ways 25¢, suitable
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wearing plates being interposed between the sur- .

faces of the guide members 35 and the guide
ways. A solencid 36 is mounted on the carriage
34 and is provided with an armature 37 pivoted
at 38 to one arm 39a of a lever 39. This lever is
pivoted at 40 to a bracket 41, carried by the car-
riage frame 34.  The free-end of the arm-39q of
the lever is preferably weighted at 42 for the
purpese of normally maintaining the opposite end
390 of the lever in raised position as illustrated
in full lines in Fig, 4. The iree end of ‘the arm
386 is provided with a lug 43 adapted to freely
extend into an aperture 44 in the charging plate
28. -‘With the lever arm 39b in the position shown
in full lines in Fig. 4 it will be seen that rearward
movement of-the carriage 34 away from the fur-
nace will be transmitted to the charging plate or
pan 28 thus moving the pan rearwardly on the
guide rails out of and away from the furnace.
The reverse ‘movement of the carriage 34 will
cause the lever 39 through the hig 43 to push the
pan forwardly toward and into the furnace.

From the foregoing it will be seen that the car-
riage mechanism includes in the present instance
& single push and pull har 89 adapted to be con-
nected or disconnected from the ran 28 and,
upon recipraocating the carriage, to draw the pan
with its load of material out of the furnace or
bush it inte the furnace. It will be understood
that the sclenoid 36 is operated by ‘electric cur-
rent conduscted-thereto in conventional manner,
and that -the operation of this solenoid is con-
trolled from the pulpit 30 in conventional man-
ner as by means of push buttons which are actu-
ated to make or break the eircuit. It will also
be undeérstocd that when the solenoid is mag-
netized the armature 37 is drawn upwardly there-
by tilting the lever 39 and depressing the lug or
hook end 43 thereof to disconnect the lever from
the charging pan or carrier 28, )

Depending from the bottom of the carriage
frame 34 are a pair of spaced lugs or blocks 45
to which are attached the ends 48¢ of a continu-
ous sprocked chain 46. The upper run of this
chain is supported and guided on the floor of the
channelway 29, see Figs. 3 and §. This chain at
the forward end of the machine travels over a
sprocket wheel 47 and at its rear end over a simi-
lar sprocket wheel 48, The sprocket wheel 47 is
secured to a shaft 49 (Figs. 1 and 2) preferably
mounted in adjustable bearings 50 for the pur-
Pose of permitting adjustment of the chaii to
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obtain the proper tension thereof. Referring to
Fig. 1, the sprocket wheel 48 is carried by a cross
shaft 51 supported in suitable bearings and driven
through the medium of reductlon gearing, in
cated at 52, from uhe dr1ve shaf b 53 of a rever51b1e
electric motor 34 It will be understood that the
motor 54 is drlven by eleutrlc power conducted
fr om the source of qupply in conventlonal man-
ner and is controlled by the operator from the
pulplt 30 Thus by operatmc the drive shaft 53
of the motor in one dir eutlon the chain 46 w111 be
caused o tr avel in one dlrectlon and by reversm;r
the motor the chain w111 be caused to travel in
the opposwe direction, and travel “of the cham m
elther dir ection is 1mpa1ted dwectly to the cal-
riage 34. Tt will also be understood tha,t a su1t-
able limit switeh at 55 is prov1ded to. deﬁne the
opp051te limits of travel of the carriage inde-
pendently of the operator.,

The char er apparatus is caused to travel
lat ally over the rails 17 from fur nace to furnace

by means of dnvmff mechamsm connected to a

wheel 16 of each of the trucks. For thxs pur-
pose there is provided a reversible electuc motm
56, the driving shaft 57 of which is connected
by means of gears 58 with a longitudinal shaft
59 through the medium of suztable reductxon
gearing 60. The shaft 59 is connected to the
driving wheels of the trucks. Thus the chal ger
may be cauised to travel in exther direction paral-
lel to the front of the furnaces by operatmd the
motor 56 1n gither direction. It will be under-
stood that eleciric power is conducted from a
suitable source of supply to the motor 56 and
that control of motor is effected in convenmonal
manner from the pulpit 30.

Referring to Figs. 1, 3 and 6, it will be noted
that the guide rails 25, 26 and 27 are provided
with alined transverse slots 61 wide enough to
provide guide ways for a plurahty of shde bars
62. Three of thsse bars (see Fig. 1) are 111us-
trated by way of example in the plesent case.
Although the guide rails are shown slotted at 61
to receive the slide bars 62 and perm1t the latter
to be freely shifted into and out of posmon
beneath the carrier or pan 28 it W111 be under-
SuOOd tha separate sets of gmde raﬂs may be
prowded wmch may be spaced apart at thelr

f‘hacent ends to p10v1de svnlar spaces 61 to
receive the slide bars,

Fach slide bar 62 is slidably mounted in a
1ouk1ng guide member or yoke 63, the parts hem<r
intericcked by means of” keys 64 on’ the gulde
bar extending into keyways in {he yoke 63. Each
guide member or yoke 63 is freely mounted on a
10*1g\tud1na1 shaft 65 sapported in brackets 66
carried by the I- beam 21.
recessed to receive pinions 67 pinned or other-
wise secured to the shaft 65, and each pinion
meshes with rack testh 68 plefelably formed
on the lower edge of each slide bar 62. For the
purpose of driving the pinions 67 and thereby
reciprocating the rack bars 62, the shaft 65 at its
rvear end carries a bevel gear 69 meshing with
vevel gear 70 driven throt mh reduction gearing
71 from the armature shaft 72 of a reversible elec-
tric motor 73. 'This motor is wired .in conven-
ticnal manner from the source of electric eur-
rvent and is alsc controlled by the operator from
the pulpit 30 in conventional manner. - Thus,
by driving the motor in one direction the pinions
67 will be rotated so as to shift the rack bars 62
from the position shown in Fig. 3 to the pesition
shown in full lines in Fig. 6, beneath the charging
receptacie or pan 28; and by reyersing the opera-

The members 63 are -

3

tion of the motor 73 the rack bars 62 will be
returned to their pesitions shown in Figs. 1 and 3
out of the path of travel of the reciprocating
carriage 34 and associated parts.

Each bar 62 at its outer end is preferably pro-
vided with & iransverse pin 74 which functicns
as a stop to 11m1t_the extreme inward movement
of the bar by engagement with the end of the
yoke or guide 83. The movement of the bars
into position keneath the charging pan and also
into retracted position is also conirolied by means
of suitable limi} switches of conventional type
(not shown) which arrest the movement of the
bars when they reach their extreme positions,
thereby preventing any possikility of damage to
the parts.

The rack and pinion mechanism may also be
utilized for the purpose of swinging. or rocking
the guides 63, tilting the bars 62, and thereby
hftmg and tilting the charging pan 28, as shown
in dotted lines in Fig. 6. To accomplish this the
bars 62 are locked beneath the charging pan.
Hach bar is provided with an aperture 75 adapted
to aline with a corresponding aperture 76 in the
member 63 when the bar is in its operative posi-
tion shown in Fig. 6. The parts 62 and 63 may
then be locked together by means of latches 77
(see Fig. ) riveted to a shiftable latch bhar 78
guided along the under side of the members 63 by
guide clips 78. 'The latch bar 78 (see Figs. 1 and
2) is flexibly connected at 80 at its rear end to
a link 81 pivoted at 82 to an operating lever 83
which in turn is pivoted at ifs lower end to a
bracket 84. The lever 83 is located in conveni-
ent position for manipulation by the operator in
the pulpit 36, and by swinging this lever for-
wardly the latches 77 may be shifted into locking
position in the alined apertures of members 62
and 63. When these parts have been locked
together by the latches 77, the motor 73 may be
reversed so as to drive the pinions in a direction
which normally would retract the slide bars 62,
but since these bars are locked against such move-
ment the pinions will act ‘in conjunction with
the racks 68 to swing the bars into the doited
line positions shown in Fig. 6 thereby elevating
and tilting the charging pan 23.

The load will then slide from the pan over a
fixed plate 92 forming a continuation thereof,
into a series of containers or buckets 85, there
being stops 93 on the members 63 to prevent the
pan or plate 28 from sliding off the bars 62 and
becoming displaced. -

It will be seen from the foregoing that the ilt-
ing bars, which are adapted to be projected into
position to effect the discharge of the load from
the load carrier, are supported at a lateral side
of the push and pull mechanism and independ-
ently thereof so as to be unaffected by the move-
ment of the carrier. Hence, the discharging
means for the carrier is supported against longi~
tudinal movement with the load carrier. More-
over, when the longitudinally shiftable push and
pull mechanism is shifted to position the carrier

within the furnace it will be sesn that a portion 34

of this mechanism provides a step preventing the
lifting and tilting bars from being moved later~
ally into normal discharging position. As a con-
sequence, the lifting and tilting mechanism for
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effecting discharge of the carrier is rendered in- 14!

operative when the push and pull mechanism is
in the lateral path of ths tilting bars.

A number of containers 85 ars preferably
alined side by side so as to receive all of the

material discharged from the charging pan 28, !
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and these containers may be mounted in recesses
33q in the platform 33. Fach bucket 85 has a
swinging trap 86 releasably locked by means of
a lateh 87 operated by a trip lever 88. Connected
to the trap door 86 is an arm 89 carrying a weight
80 which, when the load has been dumped from
the bucket, will operate to swing the trap door
into closed and latched position.  The platform
33 has openings 33b to provide clear ance for the
parts 89 and 90 so that an overhead crane may
be readily connected to the eyes 91 to lift the
buckets or confainers from the platform, and
deposit them in the pit 13 for storage or carry
them to any suitable destination where the buck-
ets can be dumped by operating the trip levers
88, the crane then returning the buckets to the
machine for further operations. ]

It will thus be seen that the present machine
may be readily used in connection with a variety
of mafterial to be annealed or heat treated, in-
cluding tubes, bars, rods, and castings of all sizes.
In the case of small castings these may be dis-
charged from the crane onto the charging pan
or receptacle and suitably spread over the top
by the workman. The machine is then operated
to deliver the charge to the furnace, the door of
which need be opened only a fraction of a minute
during either the charging or dlsﬂhargmg oper-
ation, thus minimizing the heat loss. The load,
after annealing, can he promptly discharged from
the charging pan without any substantial loss of
time, thus releasing the apparatus for immediate
use in charging or discharging another furnace.
It will be understood that in using the charger
where the miil is equipped with a battery of fur-
naces, all furnaces should be alined and the
hearths thereof at the same elevation so that
the charging pan or carrier will travel readily
from the machine into the furnace.

It will also be seen that the present machine
may be used in connection with furnaces already
installed as regular equipment in plants or mills
and without necessitating any substantial altera-
tions in the equiprent. The furnaces need only
be arranged in parallel relation with the hearths
at the same elevation. Moreover, the guide rails
may be readily embedded in the hearth of the

furnace in order to facilitate sliding of the pan

in and out of the furnace. The apparatus does
not require an opening and door at each end of
the furnace, thus holding the heat in the furnace
to a greater degree than in the case of furnaces
which are charged and discharged through doors
at opposite ends. It will also be seen that the
containers can be utilized to load and bring ma=
terial to the machine to be dumped on the charg-
ing pan. Hence, these containers are useful for
carrying material to and from the machine.

What is claimed is:— )

1. In s charging and discharging machine for
furnaces the combination of a truck-supported
frame movable into predetermined position in
front of a furnace, a load receptacle mounted on
said frame, push and pwll meshanism for shift-
ing said receptacie infc a furnace and for re-
tracting the receptacle with its load from the
furnace, and means for tilling said carrier when
in retracted position to discharge the load there-
from, said means including a rocking member
and a horizontally sliding bar carried thereby.

2. In a charging and discharging machine for
furnaces, the combination of a supporting frame,
a load carrier mounted on said frame, push and
pull means adapted to be connected to and dis-
connected from said carrier for shifting the same

1,986,840

with its load into the furnace and also for re-
tracting the carrier with its load from the fur-
nace, and means shiftable into and out of posi-
tion beneath the-carrier when retracted for lift-
ing the same to discharge the load.

3. In a charging and discharging machine for
furnaces, the combination of a supporting frame,
a load carrier mounted on said frame, push and
pull means ‘adapted to be connected to and dis-
connected from said carrier for shifting the same
with- its load into the furnace and also for re-
tracting the carrier with its load from the fur-
nace, members shiftable into and out of position
beneath the carrier, and means for swinging said
members to move the carrier into position to dlS-
charge its load. -

4. In a machine for charging and discharging
furnaces the combination of a load carrier, a re-
ciprocating carriage having push. and puil means
operative to shift the carrier into a furnace and
also to retract the carrier with its load, devices
shiftable into and out of the path of the carriage
beneath said carrier, and means for operatlng
sa1d devices to tilt the carrier.

. In a machine for charging and dischar ging
fumaceg the combination of a load carrier, a re-

“ciprocating carriage having push and pull means

operative to shift the carrier into a furnace and
also to refract the carrier with its load, slide
members, and means for supporting said mem-
bers for shiftable movement into position heneath
the carrier and also for swinging movement to
tilt the carrier.

6. In a machine for charging and discharging
furnaces the combination of a load carrier, a re-
cipreeating carriage having push and pull means
operative to shift the carrier into a furnace and
also to retract the carrier with its load, slide
members, power operated means for shifting
said slide members beneath the carrier and for

swinging the same te tilt the carrier.

7. In a charging and discharging apparatus
for furnaces, the combination of 3 frame adapt-
ed to be'successively moved into position in front
of a series of furnaces, a load carrier mounted-on
said. frame, a carriage having a push and pull
bar for shifting said carrier into a furnace and
for retracting it from the furnace, means for con-
necting and disconnecting said bar from the car-
rier, means for reciprocating said carriage toward
and from.the furnace, and load discharging
means for the carrier including bars slidable

- transversely of the path of reci iprocation of the

carriage when in retracted position.

8. In a charging and discharging apparatus for
furnaces, the combination of a frame adapted to
be successively moved into pesition in front of a
series of furnaces, a load carrier mounted on said
frame, a carriage having a single push and pull
bar for shifting said carrier into a furnace and
for retracting it from the furnace, means for
connecting and disconnecting said bar from the
carrier, means for reciprocating said carriage to-
ward and from the furnace, and means for dis-
charging the load from said carrier when in re-
tracted position, said last means including mech-
anism shiffable into the path of the carriage for
tilting said carrier.

9. In a charging and discharging apparatus for
furnaces, the combination of a frame adapted
to be successively moved into position in front of
a series of furnaces, a load carrier mounted on
said frame, a carriage having push -and pull
means for propelling said carrier into a furnace
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and for retracfing it from the furnace, means for
connecting and disconnecting said means from
the carrier,; means for reciprocating said carriage
toward and from the furnace, a slide member, a
rack carried thereby, a pinion cooperating with
said rack to shift the slide member beneath the
carrier, and means for operating said pinion ‘to
tilt the slide member.

10. In a charging and discharging apparatus
for furnaces, the combination of a load carrier,
longitudinally shiftable means for moving said
carrier relatively to the furnace to charge the
same, means for retracting said carrier to dis-
charge the load from the furnace, means opera-
tive when the carrier is in retracted position for
bodily lifting and tilting said carrier to discharge
the load from the carrier, and means for render-
ing said last means inoperative when said first
named means is shifted to move the carrier into
its charging position.

‘11. In a machine for charging and discharging
a furnace, the combination of a reciprocable load
carrier, means for supporting said carrierin three
positions comprising a loading position, a load
charging position within the furnace and a load
discharging position outside the furnace, longi-
tudinally shiftable mechanism for reciprocating
the carrier between its loading and charging po-
sitions, mechanism for moving the carrier into

-its load discharging position, and means for ren-

dering said last named mechanism -inoperative
when said first named mechanism is shifted to
move the carrier into its charging position.

12. In a machine of the class described, the

-combination of a load carrier, reciprocating

mechanism for shifting said carrier into the fur-
nace and for retracting the carrier with its load
from the furnace, a member having a rack, a
pinion co-acting with said rack to shift said
member beneath the carrier, means for locking
said member, and means for operating said pinion
to tilt said member,

13. In a machine of the class described, the
combination of a load carrier, reciprocating
mechanism for shifting said carrier into the fur-
nace and for retracting the carrier with its load
from the furnace, a carrier tilting member, rack
and pinion means for shifting said member inio

“and out of position beneath the carrier, means

for locking the member in position beneath the
carrier, and means for operating said pinion to
cause said member to tilt the carrier.

14. In a machine of the class described, the

~ combination of a load carrier, reciprocating
-mechanism for shifting said carrier into the fur-

nace and for retracting the carrier with its load
from the furnace, carrier tilting bars, rack and
pinion mechanism for shifting said bars into and

~out of tilting position with respect to said car-

rier, and means whereby said bars may be swung
to tilt said carrier.

15. In an apparatus for charging and discharg-
ing furnaces, in combination, a wheeled truck,
power mechanism for moving said truck in a pre-
determined path relative to a battery of furnaces,
a carriage mounted on the truck and recipro-
cable toward and from a furnace, a load carrier,
means for connecting and disconnecting the car-
riage and carrier, means for supporting said
carrier to permif{ travel of the carvier with its
load from the truck into and out of the furnace,
bars adapted to be shifted beneath the carrier

- when retracted, guide members supporting said

bars for shiftable movement, and means for

-swinging said guide members to tilt the bars and

5

elevate said carrier into posmon t6 discharge
fts load.

"16. Inan apparatus for chargmg and discharg-
ing furnaces, in combination, a wheeled truck,
power mechanism for moving said truck in a
predetermined path relative to a battery -of fur-
naces, a carriage mounied on the truck and re-
ciprocable toward and from a furnace, a load -
carrier; means for connecting and  disconnéct-
ing the carriage-and carrier, means for support-
ing said carrier to: permit travel of the carrier
with its load from the truck into and out of the
furnace, bars adapted to be shifted beneath the
carrier when retracted, guide members support~
ing said bars for shiftable movement, means for
swinging said guide members to tilt the bars and
elevate said carrier into position to discharge its
load; and removable containers supported on
said truck in positions ‘to receive the load d1s-
charged from the carrier.

17. In a -charging and discharging apparatus
for furnaces, the combination of & frame adapted
to be successively moved into position in front of
a series of furnaces, a load carrier mounted on
said frame, a carriage having push and pull means
for propelling said carrier into a furnace and for
retracting it from the furnace, means for con=
necting and disconnecting- said means from the
carrier, means for reciprocating said catriage to-
ward and from the furnace, a slide member,
means for supporting said slide member out of
the path of movement of the carriage, and mech-
anism for shifting the slide member beneath the
carrier and for tilting the slide member to tilt
the carrier.

18. In a charging and discharging apparatus
for furnaces, the combination of a frame adapted
to be successively moved into position in front of
a series of furnaces, a load carrier mounted on
said frame, a carriage having push and pull 115
means for propelling said carrier into a furnace
and for retracting it from the furnace, means for
connecting and disconnecting said means from
the carrier, means for reciprocating said carriage .
toward and from the furnace, slide members, and 120
means for shifting said members transversely of .
the direction of reciprocation of the carrier and
beneath the same and for tilting said members
to tilt the carrier. .

19. In a charging and discharging apparatus
for furnaces, the combination of a load carrier,
reciprocating mechanism for shiffing said car-
rier into and out of a furnace, power operated
means for reciprocating said mechanism, means
shiftable transversely of the path of reciproca-
tion of the carrier into position to tilt said car-
rier, and mechanism for operating said last
means to tilt the carrier laterally of its path of
reciprocation.

20. In a charging and discharging apparatus
for furnaces, the combination of a load car-
rier, reciprocating mechanism for shifting said
carrier into and out of a furnace, power op-
erated means for reciprocating said mechanism,
means shiftable transversely of the path of re-
ciprocation of the carrier into position to tilt
said carrier, mechanism for operating said. last
means to tilt the carrier laterally of its path of
reciprocation, and receptacle means at one side
of the carrier for receiving the load discharged 145
from the carrier when tilted. »

21. In a charging and discharging machine
for furnaces, the combination of a load carrier,
push and pull mechanism for shifting said car-
rier into a furnace and for retractmg the car- 150
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rier with its load from fhe furnace, means for
disconnecting the carrier from said push and
pull mechanism when the carrier is in retracted
position, and means for tilting the carrier to
discharge the load therefrom at a lateral side
of its path of reciprocation.

22. In & charging and discharging apparatus
for furnaces, the combination of a load carrier,
mechanism for reciprocating said carrier to move
the same longitudinally into and out of a fur-
nace, power operated means for reciprocating
said mechanism, load discharging means for the
carrier shiftable transversely when the carrier
is. retracted into the normal path of travel of
the carrier, and means for supporting said dis-
charging means independently of the movement
of the carrier.

23. In a charging and discharging apparatus
for furmaces, the combination of a load car-

og rier, mechanism for reciprocating said carrier

to move the same longitudinally into and out
of a furnace, power operated means for re-
ciprocating said mechanism, load discharging
means for the carrier shiftable, when the carrier

i -is retracted, into and out of the normal path of

reciprocation of the carrier, and means for sup-
porting said discharging means against longi-
tudinal movement with the carrier.

3.
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24. In a charging and discharging agparatus

for furnaces, the combination of a load carrier,
push and pull mechanism adapted to be con-
nected and disconnected to said carrier for longi-
tudinally reciprocating the same into and out
of a furnace, load discharging means for the
carrier shiftable  transversely thereof into the
normal path of fravel of said mechanism, and
means for supporting said discharging means
at a lateral side of said carrier in fixed longitudi-
nal position with respect to said carrier.

25. In a charging and. discharging apparatus
for furnaces, the combination of a load car-
rier, push and pull mechanism adapted to be
connected and disconnected to said carrier for
longitudinally reciprocating the same into and
out of charging position in a furnace, load dis-
charging means for the carrier shiftable trans—
versely thereof into the normal path of travel of
said mechanism, and means for supporting said
discharging means at a,lateral side of said car-
rier in fixed longitudinal position with respect
to said carrier, said push and pull mechanism
having means for limiting the transverse move-
ment of the discharging means when the load
carrier is in charging position.
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