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- UNrreDp StATES PATENT OFFICE.

ALEXANDER E. BROWN, OF CLEVELAND, OIIIO.

COKE-PUSHER.

_SPECIFICATIOI\T forming part of Letters Patent No. 644,053, dated February 27, 1900.
Application filed Ai)ril 26, 1399, Serial No, 714,519, (No model.) |

To all whom it may concern.:

Beit known thatl, ALEXANDER E. BROWN,
a citizen of the United States, residing in the
city of Cleveland and eounty of Cuyahoga, in
the State of Ohio, have invented a new and
useful Improvement in Coke-Pusher Ma-
chines; and I hereby declare the following to
be a full, clear, and exact deseription of the

Sdnie.

My said invention belongs to that class of
apparatus or appliances for extracting coke
from coke-ovens, and more particularly from
the so-called ““ Otto-Hoffman” or *‘Belgian”
type of oven, which has openings or doors on
opposite sides of the same through which a
pusher may be introduced and the charge

- forced out. Iithertothe principal apparatus
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or machine for the purpose has consisted of a
pusher bar or ram mounted horizontally upon
a low supporting-frame, which frame was in
turn mounted and adapted to travel upon

tracks along the front of the ovenslocated on

an elevated pier or trestle of suitable height
to bring the pusher-bar on a level with the
oven-door. In these devices the pusher-bar
itself was adapted to oscillate longitudinally
on its frame into and through the oven to
clear the same of the coke. From the nature
of things such pusher-bars are necessarily of
such extreme length that in order to avoid
overbalancing during their operation at least
one halt of the same should rest upon the
supporting-frame and the remaining and for-

-ward portion of the bar should suffice to pene-

trate through the oven to which it was ap-
plied. Thelength thus required for a pusher-
bar of the above type is so great that when

‘withdrawn froman oven its rear portion must

greatly overhang the frame and require a

large additional space at the rear of the SUp- |

porting-frame and trestle for the purpose. It
i8 evident, therefore, that coke-pushers con-
structed on the above plan must require an
undue allowance of a plant’s space to be ex-
clusively appropriated for their operation,
and in addition to considerations of the ex-
pense thusinvolved itis a practical objection
to this kind of construetion that such allow-
ance of space 1s not always available, and
also that when there is more than one set of
ovens of the biproduct class the width of the
operating-strip referred to necessitates longer.

nnderground or other gas flues, with a conse-
quent undesirable increase of gas condensa-
tion during its transit through the same.

It is the end and aim of my present inven-
tion to provide a cokeé-pusher of a design that
shall greatly reduce the clear space hitherto
required in the operation of implements of
this nature and which at the same time shall
be capable of being moved in front of the
ovens upon its rails without need of any spe-
cial elevated pier, trestle, or similar founda-
tion for the said rails and track. -

The device and apparatus by which I ac-
complish the end above referred ‘to is illus-
trated by the drawings in the several figures
which accompany and are a part of this speci-
fication, and I shall now proceed to deseribe
sald apparatus more particularly, together
with the said drawings embodying the inven-
tion I claim. |

In the drawings, Figure I.is a semi side

view in perspective of the pusher apparatus
as a whole, Fig. Il is an outline side view
showing the operative parts thereof, the ap-
paratus being represented as broken for the
purpose. Fig. IIl is a downward plan view
with the operator’s house shown in Fig. I re-
moved; I'ig. 1V, a transverse sectional view
on the line « = of Fig. II; Fig. V, a front
view. I'ig. VI represents a special form of
anchorage that may be employed in the con-
struction, and I'igs. VIIand VIITare diagram-
matic views of special forms or adaptations
of the said invention. - |

Each figure has the parts common to those

-of the other, figures designated by the same

letters or numerals.
The operative parts of my said apparatus

are contained in and supported by a frame-

like strueture consisting of the steel box-
girder C, mounted upon a movable truek or
platform by suitable conneeting-legs, as ap-
pears in Fig. I. Said box-girder Cis open at
the front or oven end and also through apor-
tlon of its under side. Asalsoappearsin the

figures, it is properly stiffened by a series of
rail or angle-iron stiffeners 7 » and isprovided .
with the interior guide-tracks g g. The truck-
frame, as well as the legs that are represented
in Fig. I as connecting the same with the box-
girder C, are there shown as made up of lat-
| tice beam-girders, with suitable rollers or
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track-wheels at the several angles of the base | FFig. V1.
-or truck frame,.

The entire structure may
be arranged to be driven along the tracks on
which it is to operate by the same power that
actuates or drives the pushing mechanism of
the same, hereinafter to be described.
present instance said mechanism is assumed
to be electrically driven through the motor,
(indicated by Min Fig.III.) Within the said
box-girder C is located the hollow beam or
bar B. Said.beam B3 is provided on 1its un-
der side and edges with racks 31 of suitable
length to effect the desired motion of the
beam B, hereinafter to be deseribed, and with

the said rack 31 is meshed a pinion 32, con-
nected to the source of power or motor M-

through the train of gears and pinions mount-
ed on C and severallydesignated in thedraw-
ings by the numerals from 32 to 40, inclusive.
The beam B is further provided at its inner
end with the track-rollers 29, which are jour-
naled to its sides at such points and are

adapted tomove between the guide-tracks g g,

Fig. 1V, secured to the box-girder C for the
purpose. Journaled to C and bearing upon
a suitable track or flange on B for the pur-
pose is a roller 30, whereby support for the
said beam I3 at its outer end is afforded.
A is the pusher-bar of the apparatus or the
ram proper. Itisapproximately of the same
length as the beam B and of suitable dimen-
sions to enable it to occupy the interior of

the same, as hereinafter indicated.

The pusher-bar A is provided at its outer
and with a pusher-head 41 of suitable form
and dimension to permit the same to be pro-

pelled through the oven-doors against the

coke charges, and at a convenient point along
its length the bar A is provided with the sup-
porting-rollers 27, which are secured to and
journaled upon the same. Therollers27 rest
upon a flange or track on or near the lower
side edge of the beam B and serve to take
the downward push or weight of the beam A.
Secured to the inner end of the beam A by

journal - bearings are the rollers 28 for the

purpose of taking the upward push due to
the resultant action of gravity on the forward
portion of said beam. Said upward push on
the rollers 28 is sustained by a suitable track
or flange provided for the purpose along the
upper portion of the beam B, and in this man-
ner the beam A is always held in a constant
position with respect to the beam I3 through-
out all its motion in and upon the same.

At the points 20 on the lower edges of the
box-girder C are respectively anchored the
chains 21. Said chains are similar one to an-
other and together constitute a pair, located
in parallel within said box-girder C and iden-
tically related to C in every particular. Said
chains 21 pass over the sheaves 22, which are
journaled in the beam B for the purpose, and
thence pass and are secured to an equalizing
anchoring device 23, pivoled to the ram-bar
A. Said device 23 and the leads of the sev-

In the

It is but one of several methods of
making the requisite anchorage that may be
employed. As appears in Fig. VI, a second
pair of chains 24 are also secured to the an-
choring device 23. The chains 24 lead along
the beam or bar A up over sheaves 25, jour-

naled in the beam B for the purpose, and pass

backwardly to and are anchored at any con-
venient point 26 on the girder C, at or near the
rear of the same.

Having thus described and located the va-

rious principal parts of the device shown, 1ts
operation can readily be understood by as-
suming the train of gears before referred to
to be put in motion through the source of
pnower or motor M until the pinion 32, meshed
with the rack 31 on the beam B, communi-
cates to the beam B a movement toward the
head 41 on the beam A. The effect of this
movement is to carry along with the beam B
the chain-sheaves 22 and 25, mounted upon
the same. As the chain 24 is anchored to
the beam A at 23 and passes over the sheave
25 to the anchorage 26 on or near the rear end
of the movable frame C it is apparent that

‘the anchor-point 23 will move forward simul-

taneously with the beam Bj; but by reason of
the chain 24 passing over the sheave 25 and
having one end thereof anchored against mo-
tion the other end of chain 24 or the anchor-
point 23 will necessarily advance two units
of distance while the sheave 25 or the beam
B, actuated by the rack and pinion of the
same, advances but one unit. Now as the
anchorage 23 is permanently fixed to the

beam A it will be seen that for this reason
‘the beam A will advance two parts while

the beam B advances one in relation to the
fixed frame of the structure or its initial po-
sition, and therefore through the said chain
and gear connections the elements A and
B, together making up and constituting the
pusher - bar proper, are carried forward to
the limit of travel prescribed for each of the
said members. In the same manner and at
the same time the chain 21, one end of which,
like that of chain 24, is fastened to the frame
C at the anchorage 20 and the other end of
which is fastened to the anchorage 23 on the
beam A, after passing over the sheave 22 on
the rear end of the beam IB must let out two
units of its length for one unit advance of the
beam B and the sheave 22. In other words,
the chain 21 has the same motion at 1ts an-
chorageé end 23 as the chain 24 at all times
has. Again,if the motor M and the mechan-

“ism controlled thereby be reversed, so as to

cause the racks and the beam B to move 1n
the opposite direction to that just deseribed,
it is apparent that the chain 21, through the
sheaves 22 on the rear of the ram, will pull
on the same and on the anchorages 20 and 23
of the same, and inasmuch as the anchorage
20 on the immovable or fixed frame Cisitself
immovable it follows that the other end of the
chain, which is fixed to the anchorage 23 on

eral chains attached thereto are indicated in | the movable bar A, will pull this latter bar
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in or toward the sheave 22 and at twice the ! the beam A instead of to the beam B, as in
. speed of the sheave 22 or the bar B in rela-

tion to the fixed frame C. DBy this means,
therefore, the bars or beams A and B are re-
turned to their original or normal position
with respect to the frame C from a position
in advance thereof, into which they have been
impelled by the operation already described.
It is likewise apparent that the chain 24 fol-
lows up this motion, through its anchorage
23, in the same manner as was described as
the action of the chain 21 in following up the

ing the advance or pushing motion of the
beamsAand B in relation to the fixed mrder
or frame C.

From the descriptions above given of the

motions of the bars or beams A and B in re-
lation to the frame C and the coke-ovens to
which the same are applied it will be seen
that the distance in each direction through

which the head 41 of the bar or beam A trav-
els is much greater than the length of either

of the bars or beams A or B or of the sup-

porting frame or girder C, and that in con-

sequence the space outside.of the ovens which
18 required for the operation of my said coke-
pusher apparatus need not be greater in the
direction of the bars A and B than the length
of those bars when in their normal or with-
drawn position within the box-girder or

-frame C.

Although I have hel elnbefore shown a de-
vice Wherem the relative movements are ef-
fected by specific mechanisms that operate
to produce a motion of the end or pusher sec-
tion corresponding to the beam A at twice
the velocity of the outer or incasing section
corresponding to the beam B, nevertheless,
without departing from the essential features
of my invention, a modification of the inven-
tion specified may be made, whereby the for-
ward motion of the said end or pusher sec-
tion shall have a velocity capacity of three or
more times that of the said outer or incasing
section, or wherein more than two movable
ram - sections enter into the construction;
also, wherein the mnecessary longitudinal
movements of the ram portions are produced
by wire ropes or chains in connection with
fixed drums and sheaves instead of by means
of racks and 'pinions. Such latter form of
construction is indicated in Fig. V1I, wherein
02 and 53 are drums carrying a chain L, fas-
tened to the beam B at a point 56 at the rear
of the same. In Fig. VII a chain M is an-
chored at 57 on the rear portion of the beam
A and passes backwardly upover the sheave
51, fixed on the beam B, {0 the anchor-point
58, and another chain N passes from the same
anchor-point 57 forwardly to and up over the
sheave 50 upon the front end of the beam B
to sald anchor-point 58.

Fig. VI1II indicates a further modlﬁcatmn
of my invention, wherein the chain P, pass-
ing over the actuating-drum 53 and sheave
or sheaves 52, is fastened to the rear end of

1

the other forms shown. It results that in
this form of construction the forward or back-
ward movement of the beam A is effected to
tts full extent before any movement of the
beam B occurs. At 59 on the beam A are
provided suitable stops adapted to bring up
against corresponding stops or bearings 54 55
on the interior of the beam B when the heam
A has reached either limit of its motion with
respect to the beam DB, whereupon at such
limit the actunating mechanisms shown in
IFig. VIII will then advance or withdraw the
beam B, as the case may be, without further

-mdependent movement on the part of the

beam A.

Having thus fully described my said inven-
tion, what I claim as new, and desire tosecure
by Lettel s Patent, is—

1. Inan app.:tmtus for charging or drawing

coke-ovens, open-hearth or steel heatmﬂ' fur-
naces, and the like, the combinationofa fra,me

or supporting structure, and a pusher bar or
ram composed of sectional members, one of
which members rests and is movable horizon-
tally uponsaid-frame or supporting structure,

upon oragainst rollers or similar rotating sup-

ports or bearings provided for the purpose,

‘and the otherof which members rests upon the

first named of said members, upon or against
like rollers.or rotating supports or bearings;
sheaves or similar appliances, at the rear and
forward portions respectively of said first-
named member, and chains, or like devices,
fastened to the rear portion of said second-
named member, and, respectively, to the rear
and forward portions of said frame or struc-
ture, which chains, in one case, pass over
said sheave or sheaves at said rear portion,

-and, In the other case, pass over said sheave

or sheaves at said forward portion of said
first-named member, together with suitable
means for actuating suid first-named member
horizontally for wmd and back on said frame
or supporting structure, substantlallv as
shown and desecribed.

2. Inanapparatus for charging or drawing
coke-ovens, open-hearth or steel-heating fur-
naces, and the like, the combination of the
box-girder C, having a suitable frame or sup-
porting structure, the hollow beam or bar B,
horizontally mounted on said box-girder C
upon and against rollers as descrlbed the
pusher-bar A mounted upon or within said
beam or bar B_., upon and against rollers pro-
vided for the purpose likewise as described,
and sheaves 22 and 25 journaled in said beam
or bar B at its rear and forward portions, re-
spectively, and chains 21 passing over the
sheaves 22 and anchored at one end to the
rear portion of the pusher-bar A, and at the
other end tothe girder C, or its frame or sup-
port at or near the point described ; chains 24
passing over the sheave 25, and anchored, at
one end, to the rear portion of the pusher-
bar A, and at the other end, to the rear por-

| tlon of the girder C, or its frame or support,
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together with suitable means for actuating
said beam or bar B forward and back upon
sald girder C, substantially as shown and de-
scribed. |

3. In an apparatus for charging ordrawing
coke-ovens, open-hearth or steel-heating fur-
naces, and the like, the combination of the
box-girder C horizontally mounted upon a
suitable frame or supporting structure pro-
vided forthe purpose, the hollow beam, or bar,
B having racks 31 and pinions 32, meshing
therewith; the track-rollers 29, journaled to
the sides of the beam or bar B, at its inner
end, and resting on the girder-tracks g, pro-
vided for the purpose; the rollers 30, jour-
naled to the outer end of said beam or bar,
asdescribed, the pusher-bar A, provided with
supporting-rollers 27, resting on flanges or
tracks, provided for the purpose, on or near
the lower side edges of the beam or bar B,
and the rollers 28. bearing against suitable
tracks along the upper portion of said beam
or bar B, sheaves 22 and 25 journaled in said
beam or bar B at its rear and forward por-
tions respectively; chains 21, anchored, at
one end, to the girder C, as deseribed, which
pass over the sheaves 22 and are anchored at
their other end to the rear portion of the
pusher-bar A; chains 24, anchored, at one
end, to the rear portion of the pusher-bar A,
which pass up over the sheaves 25 and are
anchored, at their other end, to the girder C
at its rear portion, together with a suitable
gear system, in train with the pinion 32, and
connected with a source of power, substan-
tially as shown and described.

4, Inan apparatus for drawing coke-oveuns,
open-hearth or steel-heating furnaces, and
the like, the combination of a frame or sup-
porting structure and a pusher bar or ram
composed of sectional members, one of which
rests upon sald frame or supporting struc-
ture, upon or against rollers or similar rotat-
ing supports or bearings, provided for the

purpose, and the other of which rests upon
the first-named of said members, upon or
against like rollers or rotating supports or
bearings; sheavesorsimilar applianceson the
rear and forward portions of the first-named
of said members, and chains, or like devices,
anchored to the rear portion of the second-
named of said members, one of which chains
or set of chains passes up and over the said
sheave on the said rear portion, to and is an-
chored at the forward portion of said first-
named member, and the other of said chains
passes up and over the said sheave on the said
forward portion of said first-named member
to and is anchored at the forward portion of
gaid first-named member, together with a
drum, or like device, connected with suitable
driving mechanism and a chain, or similar

and or like deviece, which passes around said
drum and an oppositely-related sheave or
drum provided for the purpose, and is fas-
tened to the first above-named member at the
rear of the same, substantially as shown and
described.

5. In an apparatus for charging and draw-
ing coke-ovens, open-hearth or steel-heating
furnaces, and the like, the combination of a
frame or supporting structure and the beam
or bar b mounted on said frame or structure
upon and against rollers, as described, the
pusher-bar A mounted upon or within said
beam or bar B upon and against rollers, like-
wise as described, the actuating-drum 532,
the sheaves 50%, 512, 51°, 522, 52°, the con-
tinuous chain or cable P, fastened to the rear
end of the bar A, together with the stops 59
on said bar A, and the stops or bearings 54
and 55 on the beam B, and suitable means
for actuating said drum 53*, substantially as
shown and described.

ALEXANDER E. BROWN.

Witnesses: |

F. G. TALLMAN,
L. F. GRISWOLD.
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