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UNITED STATES

PaTENT OFFICE.

JOSEPH P. ECK, OF MUNCIE, INDIANA.

FURNACE-CHARGING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 587,942, dated August 10, 1897,
Application filed Mazch 1,1897, Serial No, 625,617, (Wo model)

To all whom it may concern:. :

Be it known that I, JOSEPH P. ECK, a citi-
zen of the United States, residing at Muncie,
in the county of Delaware and State of Indi-
ana, have invented certain new and useful
Improvements in Furnace-Charging Mechan-
ism; and I do hereby declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

“This invention relates to a new and useful
improvement in furnace-charging mechan-
ism; and it consists in the construction and
arrangement of parts hereinafter described,
and definitely pointed out in the claiins.

The aim and purpose of this invention is to
construct a charging mechanism which will
lift the charging-pan containing the charge
from a track in front of the furnace and carry
the charging-pan into the furnaee and dump
the pan and then return the pan to its posi-
tion on the track at the front of the furnace.

It is also the purpose to hang the doors to
the charging mechanism so that when the
pan is lifted the door of the furnace selected
will be opened and will be closed when the
pan is returned to its initial position.

It is further the object to construct a mech-
anism which can be easily operated and which
will contain the fewest possible parts eapable
of accomplishing the desired resnlt.

These and other objects not hereinbefore
mentioned are accomplished by the construe-
tion illustrated in the ascompanying draw-
ings, wherein like letters of reference indi-

. cate corresponding partsin the several views,
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and in which—

Figure 1 is a side elevation of a complete
charging - machine, showing my invention
with the exception of the track-elevating
mechanism. Fig. 2 is a front elevation of a
plurality of furnaces, illustrating the verti-
cally-movable track upon which the charg-
ing mechanism proper is shifted to coincide
with the several furnace-doors and the means
for moving the track vertically. Fig. 8isa
side elevation of a portion of the laterally-
moving frame or track, illustrating more par-
ticularly the means by which lateral move-
ment is imparted to the frame and the means
for moving the charging-pan earrier and op-
erator longitudinally npon the frame or to

and from the furnace. ¥ig. 4 is a plan view
of the mechanism illustrated in Fig.3. Tig.
5 is a detail view of the clutch-lever. Fig.6
is a front elevation of the means for dump-
ing the pan. Fig.7 is a plan view of the
same.
the truck for carrying the same. Fig.Disa
sectional view taken at a point indicated by
the line 9 9, Fig. 1, illustrating the means for
engagement with the pan of the charging-pan
carrier. Fig. 10 is a detail view in perspec-
tive of one of the uprights of the furnace and
the antifriction means employed in moving
the vertically-movable track guided thereby
in front of the furnaces. Tig. 11 is a front
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Tig. 8 is an elevation of the pan and -
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elevation, partly in section, of the means for .

moving the vertically-movable track. Fig.
12 is a transverse sectional view of the parts
shown in Fig. 11. TFig. 13 is a plan view of
the operating cog-wheel for raising and low-
ering the track and showing the antifrietion-
bearing interposed between the cog-wheel
and the stationary support for the track.
Tig. 14 is a plan view of a portion of the lat-
erally-moving track or frame, illustrating the
truck of the charging-pan carrier and opera-
tor which is supported therefrom; and Tig.
15 is a sectional elevation taken at a point in-
dicated on the line 15 15, Fig. 14.

The subject-matter of thisapplication is an
improvement on the construction shown in
the pending application of Joseph P. Eek,
filed October 28, 1896, and bearing Serial
No. 610,296.

In the drawings, A designates the front of
a plurality of furnaces, and A’ designates the
doors. 1 hiave only shown three doors, al-
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though it is obvious that any number could

be used. These doors are adapted to slide
and are guided in the ways A", secured to the
front of the furnaces. ' )

B designates the uprights. These uprights
extend above the furnace and are independ-
ent of the furnace, so as to prevent any jar
on the same, and support the cross-bar B’ over
the front portion of the furnace.

C designates the vertically-movable track.
The opposite ends of this track are provided
with the friction-rollers ¢, which bear against
the nprights B. Depending from the cross-
bar B’ are the supports D, which are braced
by the arms D’, secured to the supports and
cross-bar.
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D" designates levers which are pivoted in-
termediate theirends tothesupports,asshown
at d. Pivoted to the outer ends of these le-
vers are the depending rods C'. The lower
ends of these rods are pivoted to a link C”,
which is connected to the vertically-movable
track on the opposite side of the uprights B.

¢"is a friction-roller journaled in the links
and bearing against the rear side of the up-
rights. It will thus be seen that the verti-
cally-movable track will be guided by the up-
rights and will have a roller-bearing contact
therewith. :

The inner ends of the levers D' are pivot-
ally secured to the lower end of a square
shaft E by means of a pin ¢, passing through
the ends of the levers, and an enlargement ¢’
on the lower end of the shaft. This shaft is
round and screw-threaded for a portion of its
length for a purpose hereinafter described

and passes through an aperture ina block E',.

supported by the cross-bars B'.. The shaft E
is guided by the brackets E” and E'”, sup-
ported, respectively, upon the top and from
the bottom of the cross-bars. These brack-
ets are secured in place by the bolts E"'", all
as shown in Figs. 11 and 12.

I designates a beveled cog-wheel which is
provided with a screw-threaded aperture en-
gaging the serew-threads on the shaft. By
the econnection of the levers with the verti-
cally-movable track and the lower end of the
shaft, as before described, it will be seen that
the weight of the track will normally tend to
press the shaft upward and that this pressure
will be exertedat all times. Asthe cog-wheel
F is carried by the shaft, it is necessary to
provide a bearing between the wheel and
block E’. This is accomplished by securing
to the bottom of the block E a bearing-plate
F’and seeuring to the top portion of the cog-
wheelaseries of antifriction-rollers F''. These
rollers are journaled upon and are secured in
position by two concentric rings fand /', se-
cured to the top of the wheel, all as shown in
Fig. 13.

""" designates a bevel gear-wheel meshing
with the cogs on the wheel ¥. This wheel
""" is rigidly secured to a shaft F'/, which
is connected to any suitable motive power,
preferably the electric motor for operating the
other movable parts, hereinafter described.
By this construction it will be seen that when
the cog-wheel F is rotated by the shaft F'"
and wheel F'"’ the shaft E will be raised or
lowered, thereby raising or lowering the track
C by means of the connecting-levers D”, rods
(', and links C”. By forming the shaft E
square it will not rotate in the brackets E”
and E"', :

The doors A’ are supported by the track C
and are adapted to be raised and lowered by
the movement of the track. - To each door is
secured a cable ¢, which passes over pulleys
@', journaled on the track, The ends of these
cables extend downward and are secured to
the notched bars a”’, and to the bottom of the

587,042

bars is secured a weight b. The notches in
the bar are adapted to be engaged with a pro-
jection b’ on the front of the furnaces by
means of the pivoted cam-leverd’ on the front
of the furnaces. When it desired to raise
any one of the doors, the bar islocked in po-
sition and the door will be raised by the up-
ward movement of the track. - When thebar
is not locked, the bar will rise with the track
and the door remain stationary.

G designates the laterally-movable frame
or track. This track is supported at its in-
nerend upon the track Cby meansof the truck
G’, and at its outer end it is supported upon
the truck G”, which is supported upon the
stationary track G/, which is supported by
the posts G'"'. The frame is supported on
the outer truck pivotally, so that the outer
truck will always remain on its track when
the inner truck and track are lowered. This

is accomplished by supporting the frame upon

a longitudinal bar g, which is rotatably se-
cured in brackets ¢’ on the axles ¢ of the
truck, as plainly shown in Figs. 3 and 4.

II designates the truck for supporting the
charging - pan ecarrier and operator. This
truck is longitudinally movable and is sup-
ported upon the frame G, as hereinafter de-
seribed.

The frame G is moved laterally in front of

the furnace on the tracks C and G and the
truck H longitudinally on the frame G by the
following mechanism. ,

I designates an ordinary reversible electric
motor supported on the frame, which receives
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its source of supply from the line trolley-

wire I'.  This motor rotates a shaft I", jour-
naled on the frame.

1" is a pinion rigidly secured on the paral-
lel shaft I, which meshes with a pinion J,
which is Ioosely mounted on a parallel shaft
J’y which is journaled on the frame. The
pinion J meshes with a pinion K, which is
loosely mounted on the parallel shaft X',
which is also journaled on the frame. To
the outer end of the shaftJ' is secured a bev-
eled gear-wheel L, which meshes with a bev-
eled gear-wheel L', which is rigidly secured
to the vertical shaft L', which is journaled
in suitable bearings/ on the side of the frame.
On the lower end of the vertical shaft is a
beveled gear-wheel L', which meshes witha
beveled gear-wheel 1" on one of the axles
of the truck G"”. Extending from the oppo-
site end of this axle is a short rod M, which
is connected to the shaft M’ by means of the
universal joint m. The opposite end of this
shaft M is conneeted by the universal joint
m' with aroed M”, which extends from one of
the axles of the truck G'. It will thus be
seen that when the truck G” is moved upon
its track it will also move the truck by means
of the shaft and connecting devices. By

forming the shaft with universal joints it re-
lieves the shaft of all strain and will enable
the truck G to remain on the track G’ when
the other truck is lowered. N designates a
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drum rigidly secured upon the shaft K'.
Around this drum is wrapped a cable N,
which passes around the pulley N on the
forward end of the track G, and has one end
secured to the truck H atn, as shown in Fig.
14. The opposite end of the cable, after be-
ing wrapped around the drum, is secured to
the truck H at »', as also shown in said Fig.
14. DBy this construetion it will be seen that
the truck H will be moved longitudinally on
the frame G whenever the drum is rotated
and can be moved in either direction, accord-
ing as the drum is rotated. It will further
be noticed that when motion is imparted to
the shafts J'and L” and the various meshing
cog-wheels on these shafts both ends of the
frame will be simultaneously moved on the
tracks C and G, all as plainly shown in Figs.
3 and 4.

O designates a clutch-lever, as shown in
Fig. 5, for clutching the various parts to.the
motor-shaft. The clutch-lever is pivoted to
the track G at O' and has its outer end piv-
oted to a clutch-sleeve O” by means of pins
0", which engage the groove o on the periph-
ery of the sleeve. This clutch-sleeve O is
secured to the shaft J' by means of a spline
o and revolves with said shaft. The clutch-
lever O is also pivoted to the clutch-sleeve P
by means of the pins P'and encircles the said
sleeve. This sleeve P is secured to and is
adapted to rotate with the shaft X' by means
of the spline P” on the shaft. The clutch-
sleeves are adapted to alternately engage the
cluteh-faces P"and P on the pinions J and
K, respectively. The clutch-lever is oper-
ated by means of the lever p’, which is piv-
oted to the track G at p and which extends
down a sufficient distance to be operated by
the attendant. When it is desired to move

- the frame laterally, the clutch-sleeve O is

broughtinto engagement with the clutch-face
on the pinion J, thereby moving the shaft J',
cog-wheel L, and its various connections, ro-
tating the axle on the truck G and the axle
on the truck G’ through the shaft M, as be-
fore described. When it is desired to move
the truck longitudinally on the frame, the
clutch-sleeve P is brought into engagement
with the clutch-face on the pinion K, thereby
rotating the shaft B’ and drum N and mov-
ing the truck H by means of the cable N, as
before deseribed. It will be seen that by re-
versing the motor the movement of the vari-
ous parts can be reversed.

Depending from the truck I are the bars
H’. These bars are braced by the cross-
bars H". _

H'""is a wheel resting on the bottom of the
track or frame G to make the truck run even
on the said frame or track.

I are cross-braces for the track-frame. It
will be seen by referring to Fig. 15 that these
cross-braces donotextend entirely across the
bottom of the tracks and will not, therefore,
be in the way of the wheels H'"".

Supported from the lower ends of the bars

IT" is a platform R. To the lower portion of
the platform is pivotally secured a plate R’
by means of the bolt R”. Supported on the
plate R’ is the charging-pan shaft T.. To the
outer end of this shaft are secured two plates
T’, which are secured together by the shaft
and the prongs 1"+

t designates the charging-pan, which nor-
mally rests upon a truck ¢ on the tracks ¢”
at the front of the furnaces. This pan ? is
provided with the hooks S on its opposite
sides and the hook S’ at its front edge, as
shown in Figs. 8 and 9. The prongs 1" on
the shaft are prolonged to engage the hooks
S on the side of the pan, and the hook 8’ on
the pan will be engaged by the plateT'. By
this construction’ the shaft T will firmly grasp
the pan when it is desired to lift the paninto
the furnaces. The plate R’ is rotated upon
the platform R by means of the hand-wheel
s on the platform and gearing s', as deseribed
in the pending apphcatlon of J osephP Eck.

To provide for the independent movement
of the shaft T, the said shaft is provided with

‘the rack U, which meshes with a pinion on
the hand- shaft U’, as fully described in the_

said application of Joseph P. Eck.

To dump the charging-pan in the furnace
and refurn it to its truck in proper position,
I employ the following mechanism: Along
the side of the track or frame G are placed
tracks V, which are inclined at their inner
ends, as shown at V'in Fig. 1. Engaging
these tracks are the wheels V” which are se-
cured together by the dependm@ bars or rods
V" and are pivoted to the truck H by the
links v. These rods pass through bearings
on the bars V'"”'. The tracks are secured to
the track-frame by the pins V"', all as shown
in Figs. 14 and 15. The lower ends of the
rods are secured together by the cross-piece
W, which is provided with the slot W', as
shown in Figs. 6and 7. - Depending from the
cross-piece W are the racks W'.  Theseracks
are secured to the cross-piece by the bolts
W', which pass through the slot W' in the
cross-piece. By this construetion the racks
can be slid on the cross-piece and either rack
can be brought into engagement with the pin-
ion 2v, which is secured on the shaft T by
meansof a spline?”’. It will also be seen that
when the truck H is moved inward toward
the furnace, carrying the charging-pan into
the furnace, the wheels V" will ride up the
incline V' of the track V, thereby actuating
the racks W” and dumping the pan in either
direction, according to which rack is engag-
ing the pinion w. When the pan is with-
drawn from the furnace, the movement is re-
versed and the pan will be returned to its
truck in its proper position.
moved into and out of engagement with the
pinion w by means of the cams X, which are
secured Lo a plate X' on the plate R by means
of the bolts X”, which pass through the in-
clined slots X",’ on the cams. The cams are
secured to the racks by means of the comple-
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mentary projections and grooves « and «' on
the cams and racks, respectively. When
either cam is moved down or up, it will en-
gage or disengage the rack to which it is con-
nected with the pinion w on the shafs T.

Y is a handle for operating the cams.

Z are handle-nuts on the bolts X" for lock-
ing the cams in their adjusted position.

I am aware that many minor changes can
bemade in the construction and arrangement
of parts as illustrated and described without
in the least departing from the nature and
prineiples of my invention.

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces, of a track for supporting one
end of the charging mechanism arranged to
have a vertical movement on the frame,; a
serew-threaded shaft supported on the frame
above the track, levers pivoted to the frame
and having their opposite ends pivoted to the
shaft and track, and means engaging the
threaded shaft for raising and lowering the
shaft upon the frame, substantially as de-
seribed.

2. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces, of a track for supporting one
end of the charging mechanism arranged to
have a vertical movement on the frame, a
screw-threaded shaft supported on the frame
above the track, levers pivoted to the frame
and having their opposite ends pivoted to.the
shaftand track, a wheelhaving a threaded ap-
erture engaging the threaded shaft and bear-
ing against the frame, and means for actuat-
ing the wheel, substantially as described.

3. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces, of a track for supporting one
end of the charging mechanism arranged to
have a vertical movement on the frame, a

screw-threaded shaft supported on the frame

above the track, levers pivoted to the frame
and having their opposite ends pivoted to the
shaft and track, a gear-wheel havinga thread-
ed aperture engaging the threaded shaft and
bearing against the frame, and gearing con-
nected with suitable power for operating the

~gear-wheel on the shaft, substantially as de-
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seribed.

4. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces, of a track for supporting one
end of the charging mechanism arranged to
have a vertical movement on the frame, a
screw-threaded shaft supported on the frame
above the track, levers pivoted to the frame
and having their opposite ends pivoted to the
shaftand track, a wheelhaving a threaded ap-
ertureengaging the threaded shaft and bear-
ing against the frame, means for actuating
the wheel and antifriction-bearing between

the wheel and frame, substantially as de-
scribed.

5. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces, of a track for supporting one
end of the charging mechanism arranged to
have a vertical movement on the frame, a
screw-threaded shaft supported on the frame
above the track, levers pivoted to the frame
and having their opposite ends pivoted to the
shaff and track, awheel havinga threaded ap-
erturé engaging the threaded shaft, means
for actuating the wheel, and rollers on the up-
per face of the wheel bearing against the
frame, substantially as described.

6. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces and a track for supporting one
end of the charging mechanism adapted to
have a vertical movement on the frame, of a
screw-threaded shaft on the frame for sup-
porting the track, a wheel having a threaded
aperture engaging the threaded shaft, rollers
on the upper face of the wheel bearing against
the frame, and concenfric ringson the upper
face of the wheel in which the rollers are jour-
naled, substantially as described.

7. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces, and a track for supporting one
end of the charging mechanism adapted to
have a vertical movement on the frame, of a
screw-threaded shaft on the frame for sup-
porting the track and normally forced up-
ward by the weight of the traeck, a wheel hav-

-ing a threaded aperture engaging the thread-

ed shaft and located below the frame, cog-
teeth on the upper face of the wheel and roll-
ers within the cog-teeth bearing against the
frame, substantially as described.

8. In a machine for charging furnaces, the
combination with the furnace-doors, of a
track arranged over the front of the furnace
for supporting one end of the charging mech-
anism, a frame located in front of the fur-
naces for supporting the track, a serew-
threaded shaft supported on the frame above
the track, levers pivoted to the frame and
having their opposite ends pivoted to the
shaft and track, means engaging the thread-
ed shaft for raising and lowering the shaft
upon the frame, and means connecting the
doors and track whereby the doors will re-
main closed or will be opened by the move-
ment of the track, substantially as described.

9. In a machine for charging furnaces, the
combination with a frame located in front of
the furnaces of a track for supporting one
end of the charging mechanism arranged to
have a vertical movement on the frame and
supported by the frame, means for vertically
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moving the track, links connecting said -

means with the opposite ends of the traek,
and antifriction-bearings on the links bear-
ing against the vertical uprights of the frame,
substantially as described.
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10. Ina machine forcharging furnaces, the
combination with a frame loeated in front of
the furnaces, of .a track for supporting one
end of a charging mechanism arranged to
have a vertical movement on the frame, a
movable shaft supported on the frame above
the track, levers pivoted to the frame having
one of their ends pivoted to the shaft a de-
pending rod pivoted to the opposite ends
of the levers, and a link embracing the up-
rights of the frame for connecting the lower
ends of the rods with the ends of the track,
substantially as described.

11. Inamachine for charging furnaces, the
combination with a vertically-movable track
arranged over the front of the furnaces, of a
stationary track arranged in front of the ver-
tically-movable track, a movable frame or
track supported on trucks on the tracks, a
motor carried by the frame, and gearing eon-
necting the motor and axles of the trucks for
laterally moving the frame across the front
of the furnaces, substantially as described.

12. In a machine for charging furnaces, the
combination with a vertically-movable track
arranged over the front of the furnace, of a
stationary track arranged in front of the ver-
tically-movable track, a movable frame or
track supported on trucks on the tracks, a
motor carried by the frame, gearing connect-
ing the motor with the axle of one of the
trucks and a shaft connecting said axle with
the axle of the other supporting-truck, sub-
stantially as described.

15. Ina machine for charging furnaces, the
combination with a vertically-movable track
arranged over the front of the furnace, of a
stationary track arranged in front of the ver-
tically -movable track, a movable frame or
track having one end supported on a truck

on the vertically-movable track and the op-

posite end pivotally supported on a truck on
the stationary track, a motor carried by the
frame, gearing connecting the motor with the
axle of one of the trucks and a flexibly-jointed
shaft connecting said axle with the axle of
the other supporting-truck, substantially as
described.

14. Inamachine for charging furnaces, the
combination with a vertically-movable track
arranged over the front of the furnace, of a
stationary track arranged in front of the ver-
tically -movable track, a movable frame or
track supported on trucks on the tracks, a
motor carried by the frame, a shaft actuated
by the motor, a pinion on the shaft, a parallel
shaft on the frame, a pinion loosely mounted
thereon meshing with the pinion on the mo-
tor-shaft, a gear-wheel on the end of said
shaft, a shaft on the side of the frame, having
gear-wheels at its opposite ends the upper
gear-wheel meshing with the gear-wheel on
the parallel shaft, a gear-wheel on the end of
the axle of oneof the supporting-trucks mesh-
ing with the lower gear-wheel on the shaft on
the side of the frame, a connection befween
the axles of the supporting-trucks and a

clateh member slidingly secured on the par-
allel shaft for actuating said shaft when the
clutch member is brought into engagement
with the loose pinion thereon, substantially
as described.

15. In a machine for charging furnaces, the
combination with a vertieally-movable track
arranged over the front of the furnace, of a
stationary track arranged in front of the ver-
tically-movable track, a movable frame or
track supported on trucks on the tracks, alon-
gitudinally-movable truck supported on the
frame, a motor-shaft on the frame, a pinion
on the motor-shaft, parallel shafts on the
frame, pinions loosely mounted on the shafts
and meshing with each other, one of the pin-
ions meshing with the pinion on the motor-
shaft, gearing connecting one of the parallel
shafts with the axles of the trucks, a drum on
the other parallel shaft, a cable. wrapped
around the drum having its opposite ends se-
cured to opposite ends of the longitudinally-
movable truck, clutch-sleeves slidingly se-
cured on both of the parallel shafts, and a
clutch-leverfor engaging either clutch-sleeve
with its pinion for actuating either shaft, sub-
stantially as described.

16. Ina machine for charging furnaces, the
combination with a vertically-movable track
arranged over the front of the furnace, of a
stationary track arrangedin front of the ver-
tically-movable track, a movable frame or
tracksupported on trucks on the tracks, alon-
gitudinally-movable truck supported on the
frame, a motor-shaft on the frame, a pinion
on the motor-shaft, parallel shafts on the
frame, pinions loosely mounted on the shafts
meshing with each other, one of the pinions
meshing with the pinion on the motor-shaft,
gearing connecting one of the parallel shafts
with the frucks for actuating the same, gear-
ing connecting the other parallel shaft with
the longitudinally-movable truck for actuat-
ing the same, clutch-sleeves slidingly secured
on both of the parallel shafts and a clatch-
lever for alternately engaging either clutch-
sleeve with its pinion for actuating either
shaft, substantially as deseribed.

17. In a charging device for furnaces, the
combination with tracks arranged in front of
the furnaces, of a frame or track supported
on the tracks, a movable truck on the frame,
a shaft carried by the truck adapted to carry
a charging-pan, a pinion on the shaff, oppo-
sitely-arranged racks adapted to engage the
pinion, means for actuating the racks upon
the movement of the truck, sliding cams en-
gaging the racks for bringing either rack into
mesh with the pinion on the shaft and means

for locking the cams in their adjusted posi-

tion, substantially as described.
In testimony whereof I affix my signature
in presence of two witnesses.
JOSEPH P. ECK.
Witnesses:
Wu. L. LYoNs,
JAMES GRUNDY, Jr.
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