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(Ne medel )

To all wham it may ceﬁeer

Be it known that I, JosEPH KERSHGENS aQ
citizen of the United Stetes residing at Lherle—
roi, in the county of W’eshmﬁ'ten and State of
Pennsylvame haveinvented.a new and useful

Machine for Dlschercrmﬁ' Coke from Ovens,

of which the following is a specification.

This invention relates generally to machines
for discharging coke from the ovens in which
it is made, and more pertmulerly to machines
adapted to travel upon tracks laid between

parallel rows of oppositely - disposed ovens,

from which .coke may be discharged sn:nulte—
neously or separately, as desu*ed

The object of the mventmn is to preduee an |

improved eoLe-pushmG’ machine of the type

specified in which the action will be simple
| T, preferably comprising six rails, are laid be-

| tween the rows of coké-ovens, end upon these
{ tracks the machine 1s prepelled by means of

and easily controlled and which may be op-
erated with a cemparetwely smell expendi-

ture of power.
In describing the mventmn reference will

be had to the accompanying drawings, ferm-
ing a part of this. specification, in which 1s
illustrated one form of embodiment of the in-
vention, the same being shown in connection
with two rows .of eppeeltely-dlspeeed coke-
ovens, the ovens inone row being of a modern

type and those in the other row being of an |

older type and the heads of the pusher-bere

30 _of the machine being made of different forms

35

40

to correspond to the types of ovens shown.
~ In the drawings, Figure 1 is a view in ele-
vation from the rear of one end. of ‘the appa-

ratus, a coke-oven being shown in section 1n

1ts nermel position in relation to the machine.

Fig. 1*is a view similar to Fw' 1, showing
-the other end of the meehme in- elevemon.

from the rear and showme 1n section a dlﬁer-

ent form of coke-oven 1n nermel position in
relation to the machine.

view of the end of the meehme shewn in Fio.

1 with a plumhty of coke-ovens indicated

diagramatically in relative position. to that
end of the machine. Fig. 2*1is a plan view
of the end of the IIl‘LGh_lIle not shown in Fig. 2,
coke-ovens of a different type from theee

shown in Fig. 2 being shown diagrammatically
Fig. 3

in relation to the end of the machine.

is an end view of the machine from the right-,_ '
50 the view being on larger scale than the pre-

cedmﬁ' Vlews

- Fig. 2 is a plan |
| chine is meumed a steam-generator G, com-

Fw 4 1s @ detell view in ele-

‘vation of one of the levers for controlling the

movements of the machine and of the parts
eoeperetnw* with the lever. TFig. 5 is a detail

view, partly in plan and pertl:y in: horlzentel

55

section, through one of the cylinders for op-

| erating .one ef the pueher -hars, showing the

means by which motion is imparted from the ~

cylinder to the'crank-shaft-and the valve for
| eeni:rellmﬂ‘ the direction of movement.

In the. c[rawmﬂ'e corresponding parts are

appear.
Referring how to the drewmﬂ*e O 00 rep—

resent ovens of the older type, and OO0

e,

designated by the same characters of reference
throucrheut the eeverel vlews in Whl()h they‘
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represent ovens of more modern type. Tracks .

meehemem forming a part of the machine and

comprising the elements presently to be de- N

seribed. -
The maehme eonemts ef a frame T, whleh

may be of any preterred form, but whleh 1S

preferably made of iron beeme of the forim

75

shown and which must be strongly censtrueted

to withstand the strains to which 1t 1s sub-

jected in the operation of the machine. The
frame 18 supported by a plurehty of wheels

"W, each of which 1is provided on its pemphery

Wl‘th a pair of flanges, between which is formed

ia elreumferentlal oroove for engagement with

one of the rails 6f the track. The wheels at
the frontof the frame are merelv supporting-
wheels: but those at the rear ere all rigidly

attached to a shaft S, to which power is trans-
| mitted when 1t 1s desu ed to prepel the me-

chirie forward along the rails. .
On the front part of the frame of the’ me—

80

QO

prising-a boiler and fire- box of any prei‘erred .

form and having supported beneéath it a water-
supply tank. The steam-generator G sup-
plies steam to cylinders in which operate pis-
tons from which power is eupphed to mech-

95

anism for actuating the push-barsin the man-

ner presently to be ‘described, and the steam-
cvlinders furnish the power used to propel

-the meehme ferwerd when the pesh bars are

100
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2.

retracted after discharging coke from the
ovens. - -

Arranged to reciprocate on the frame F are
two push-bars 1 1, each of which is supported
upon a plurality of alined rolls to diminish

the friction of operation thereof. Kach barl
rests upon a plurality of rolls, preferably eight
in number, of which the two 1n the middle of
the series are of smaller diameter than the re-

mainder and are designated by the numeral 2.
The rolls on either side of the rolls 2 of the

 series and designated 3 are of larger diameter
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and are provided with flanges sufficiently wide
to form deep circumferential grooves, in which
the push-bars are securely held against lateral
movement. Atone end of each series of rolls
supporting one of the push-bars is a roll 4,
larger than the rolls 8 and placed immediately
beneath the gear, from which motion 1s 1m-
parted to the push-bar. Rolls 4are provided
to give a sufficiently firm support to the push-

bars to prevent them from yielding under the

strain imposed thereon by the gears for op-
erating them and are made of large size to
diminish the wear occasioned by the friction
and heavy pressure of the push-bars thereon.
Each of the push-bars 1 is provided on 1ts up-

per surface with a plurality of cogged plates

1*, securely bolted to the push-bars and form-
ing a rack for the engagement of gears by
means of which the push-bars are operated.
At one end each of the push-bars is pro-
vided with a pusher-head 5, consisting of a
frame 6 and a plurality of rolls 7, two of which
are mounted at the bottom of the head to re-
volve in a vertical plane and two of which are
supported in brackets at the sides of the head
to rotate in a horizontal plane and which
serve by contact with the sides of the oven
to hold the pusher-head in proper relation
thereto. As additional means for retaining
each of the push-bars in proper alinement a
pair of rolls 8 are provided in brackets on
opposite sides of each pusher-head 5 to en-
gage therewith,-as best seen in KFig. 2.
Supported upon a bed-plate above each of
the push-bars 1 isa cylinder 9 of ordinary
type, having at the rear side thereof a steam-
chest 10, in which reciprocates a slide-valve
Steam 1s led into each of the steam-
chests 10 by a steam-pipe 12, leading from the
steam-dome 13 of the generator . Mounted
for reciprocation in each of the cylinders isa
piston-head 14, rigidly attached, as usual, to

‘a, piston-rod 15, which slidesin a stufling-box

16 at the end of the cylinder and which has
the free end thereof supported in a guide 17.
Each of the pistons has connected therewith
approximately midway between the ends the
bifurcated end of a connecting-rod 18, the
other end of which engages a crank-shaft 19,
mounted in bearing-blocks 20 upon two of the
transverse beams of the frame. KEach crank-

shaft 19 bears at the forward end thereof a
fly-wheel 21 and also carries a small gear-

on the crank-shaft 19.

. %53,142

wheel or pinion 22, which is in mesh with a
large gear 23jupon a short shaft 24, parallel
to the crank-shaft 19. Each shatt-24-1s pro-

vided with a small gear 25, which i1s in mesh
with the large gear 26, mounted on a shaft

97, and each shaft 27 also carries asmall gear

928, which is disposed above one of the push-

bars 1 directly over its supporting-roll 4 and

70

serves under conditions presently to be de- -

seribed to impart motion to the push-bar by
engagement, with the rack formed by the
cogged plates 1* on the upper surface thereof.

The large gear 26 on each shaft 27 meshes
with a small gear 29 on a shaft 30, supported
beneath the frame F in the plane of the driv-
ing-shaft S. Each shaft 30 also carries a
bevel-gear 31, adapted to engage with a bevel-
gear 32, which is splined to the driving-shaft

S and has fastened to the hub thereof a

orooved collar 83, with which engages the

bifurcated end of alever 34, pivotally mount-
ed on the under side of the frame F in suit-

able relation to the collar. The upper end
of each lever 34 has pivotally attached there-
to a connecting-rod 35, which is fastened at
its other end to an operating-lever 36, piv-
otally supported on a short shaft 37, provided
for that purpose on the frame F. By means
of the operating-levers 36 the levers 34 may
be rocked and the gears 32 shifted back and

forth upon the driving-shaft S to throw said

‘gears into and out of engagement with the

gears 31. When either of the geras 32 is In
mesh with the corresponding gear 31 the driv-
ing-shaft S will be rotated if steam is allowed
to enter the cylinder 9, from which power 1s
transmitted to gear 31, which has its corre-
sponding gear 32 in mesh therewith.

Rach slide-valve 11 i1s operated by means
of a valve-stem 38 of ordinary construction,
which is bolted to the valve, as shown, and
which slides in a stuffing-box 39 at the end of
the steam-chest 10. Motion is 1mparted to
the valve-stem 38 by a link 40, pivotally con-
nected at one end to valve 11 and at the other
to the inner end of a lever 41, which 1s mount-
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ed on a stud in the shorter arm of a bell-crank

lever 42, which is mounted on the shaft 37.
The lever 41 is rocked back and forth by a
pitman 43, pivotally connected at one end to
the lever 41 and at the other end secured to a
strap 44, which encircles an eccentric disk 45
The eccentric disk 45
is preferably rabbeted at the margin of each
side face, and the strap is provided with cor-
responding internal flanges to engage with
said rabbets to prevent the slipping of the
strap on the eccentric. The bell-crank lever
42. which carries the stud upon which lever 41
is mounted, is provided with the locking-dog
46, which is adapted to engage with notches
formed in a segmental rack 47 and serves to

'115
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control the entry of steam into the cylinder9

on the side of the machine upon which it 1s

located. When bell-crank lever 42 is in the

130
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piston in the opposite direction.

753,142

position shown in solid lines in Fig. 4, the

movement of the pitman 43, with the rotation
of the. eccentric 45, is not suflicient to move
the flange 11 far enough in either direction to

admit steam to the cylinder 9.  Consequently

when the bell-crank 42 is in the position re-
ferred to the piston is not caused tor recipro-
cate within the cylinder, and no motion is 1m-

narted to the crank-shaft 19 and the mechan-

ism operated therefrom. |

1f the bell-crank 42 is tilted so as to miée_ |

the free end thereof, the movement of the

slide-valve 11, occasioned by the rotation of |

the eccentric disk 45, will uncover one of the

entry-ports of the cylinder and allow steam to

enter and act upon the piston to drive the ma-

_chine in one direction. When the bell-crank
. lever 42 is depressed from the position shown
in solid lines in Fig. 4, the lever 41 will be
shifted in position so that the slide-valve 11
will be reciprocated to open and close the

other portof entry into the cylinder, and steam
will also be allowed to enter to reciprocate the

lever 42 serves as a lever for starting and stop-
ping the machine and for-reversing the direc-

‘tion of movement of the mechanism thereof.
On each of the shafts 19, in front of the |
crank portion thereof, is mounted an eccentric |

disk 48, around which is secured a strap 49,
bearing a pitman 50, which is pivotally con-

" nected at its other end to a piston 51, operat-
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ing in a small ¢ylinder 52, from which extends
a pipe 53, which leads to a feed-pump 54, op-
erated by compressed air, the air being com-
pressed by the reciprocation of the pistons 51

in cylinders 52. _ _
- Over each of the push-bars 1 at the end of |

the cylinder 9 from which the push-bar is
driven is mounted in supporting-links 55 a
lever 56, having the lower end terminating in
a dog 57 for engagement with the rack on the
upper surface of the push-bar beneath it.
The lever 55 forms the means whereby after
the retraction of one of the push-bars to 1ts
full extent the push-bar may be forced for-
ward sufficiently to bring the rack on the up-
per surface thereof into engagement with the
oear 28 on the shaft 27, by means of which
the push-bar is forced into one of the coke-
ovens.
plates 1* do not extend entirely to the pusher-
head 5 at the end of the rack-bar, but termi-
nate a short distance therefrom, so that when
a push-bar is retracted from one of the coke-
ovens it is unnecessary to stop the motion of
the gear 28 at the instant that the push-bar
has -been retracted to the proper distance.
Instead of its being necessary to stop the
movement of the gear 28 the retraction of

* the push-bar causes the disengagement of the
oear with the rack on the upper surtace of the
push-bar, and consequently renders the gear
98 no longer operative upon the push-bar to
retract it further. After a push-bar has been

65

Hence the

As may be seen in Fig. 2, the cogged |

shift the push-bar outward sufliciently to bring

the rack on its uppersurface into engagement .
with one of the gears 28, so that the push-bar

may be forced outward from the frame to dis-
charge the coke from the oven. |

Tt will have been observed that separate
| eylinders are provided for supplying power

' so far retmcbed that the rack on the ﬁpper |
‘surface thereof is no longer engaged by one
of the gears 28 it is of course necessary to

75

to the two push-bars and separate means for

controlling the entry of steam is provided for
each cylinder, so that the push-bars may be

operated simultaneously or separately, as may

be desired. It will also have been noted that
each of the cylinders operates mechanism
whereby movement may be imparted - to the

driving-shaft S, and consequently the opera-

tor, if there be only one, may control the
movement of the machine forward along the
tracks when handling the operating-lever of

either cylinder. It will also have been ob--

served that the two cylinders 9 on the crank-
shafts 19 are so arranged that both cannot be

on a dead-center at the same time, and conse-
-quently if at the time the machine is stopped

one of the pistons is on a.dead-center the ma-

chine may be set in motion from the other cyl-

inder, and by means of the connections of the

driving-shaft with the crank-shatt whose pis-
‘ton has been stopped on a dead-center the

crank -shaft and piston so stopped may be
shifted in position to take the piston off the
dead-center.. |, L

Tn the operation of the machine it 1s desir-

30

Go

100

able if coke is to be pushed from the ovensin

both rows to have two operators to control
the action of the push-bars, one operator tak-

ing his station adjacent to the controlling-le-

ver for each cylinder and manipulating the

‘controlling-lever to cause the push-bar upon

his side of the machine to be advanced and re-

tracted, as occaslon requires. |
In order to avoid interference with each

other in the control of the forward movement

of the machine, the operator upon one side
of the machine when two operators are han-
dling it will throw the lever 36 so as to shift
the gear 32 upon his side of the machine out
of mesh with its corresponding gear 31 and

will leave the control of the forward move-

ment of the machine to the other operator.
It is of course presumed that the machine
is-operated in the manner explained, with the
ovens in the two rows placed so that when

‘the push-bar upon one side of the machine 1s

advanced to discharge coke from an oven In

TOS

110

TI5

120

one row the push-baron the other side of the -

machine may be operated to discharge coke
from an oven in the other row. In case the

ovens in the two rows are not properly ar-

ranged to permit such action of the machine 1t
will be necessary to discharge the coke alter-
nately from an oven in each row and for the
‘operator upon one side of the machine after

125
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the discharge of the coke from an oven in the
row upon which he is-operating to retract the
push-bar upon his side of the machine and
throw the gear 32 out of mesh with gear 31

on his side of the machine, so that the opera-

tor upon the other side may control the ad-
vance ot the machine to bring the pusher-rod
upon his side into position for operation upon

an oven in the row on his side.

While I have described and illustrated the
preferred form of embodiment of my inven-
tion, 1t 1s to be understood that wvarious
changes 1n the form, proportions, and exact
mode of assemblage of the elements may be
made without departing from the spirit of the
invention or sacrificing any of its advantages.
- Having thus described the construction and

operation of my invention, whatIclaim asnew,

and desire to secure by Letters Patent, 1s—
1. In a machine for discharging coke from

ovens, the combination with a supporting-

frame, of a push-bar arranged for reciproca-

‘tion on sald frame and adapted to be projected

from the side of the frame, means for project-

1ng sald push-bar normally disengaged from

the push-bar, and separate means for impart-
ing initial movement to the push-bar to bring
1t1nto engagement with said projecting means.

2. In a machine for discharging coke from
ovens, the combination with a supporting-
frame, of a push-bar slidably mounted on the
frame and adapted to be projected at one side
thereof, means on sald frame for advancing
and retracting said push-bar, said means be-

758,142

ing disengaged from said bar when the baris
retracted, and means for imparting initial
projecting movement to the push-bar.

3. In a machine for discharging coke from
ovens, the combination of a frame, a push-bar

35

mounted for reciprocation on said frame and 4o

having a rack formed thereon, said rack ter-
minating at a slight distance from the head of

‘the push-bar, a gear adapted to engage said

rack when the push-bar is advanced slightly,
means for imparting movement to said gear,
and separate means for advancing said push-
bar sufficiently to bring the rack thereon into
engagement with said gear. '

4. In a machine for discharging coke from
ovens, a frame, a push-bar mounted for re-
ciprocation on said frame and having a rack
thereon terminating a slight distance from
the head of the push-bar, a gear adapted to
engage said rack when the push-bar is slightly
advanced, a motor for imparting movement

to sald gear, and a pivoted lever having a dog |

adapted to engage the rack on the push-bar,
whereby said push-bar may be advanced suf-
ficiently to cause the rack thereon to be en-

gaged by said gear.

In testimony that I claim the foregoing as

‘my own I have hereto affixed my signature in

the presence of two witnesses.

JOS. KERSHGENS.

Witnesses:
- Jos. KERSCHGENS, Jr.,
ED. ARMSTRONG.
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