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e

Application filed April 26,1904, Serial Yo, 204,957,

Lo all whorn i inary conecern:

Beit known that I, Frepurick D, Borrow,
of Newton, in the county of Middlesex and
State of Massachusetts, have invented certain
new and useful Improvementsin Machines for
vrawing Coke, of which the following is a
specification. |

This invention relates to mechenism for
drawing coke from coke-ovens: and the object
of the invention is to provide an apparatus of
this character by means of which the coke in
the oven of a well-known type may be re-
moved by meansof a shovel which can be ran

nto the solid mass of coke in the oven, then |

withdrawn full of coke, and then cdumped by
8 partial or complete rotary motion inio a
skip or basket which may be hoisted to dum D
the coke into a chute, from which the coke
may siide by gravity to a suitable point for
loading into cars.

Some of the particular objects of the inven-
tion are to provide means for lighting the
ovens during the removal of the coke; provid-
ing a shovel with removable teeth which can
be taken off for sharpening or renewal; pro-
viding a shovel which may be swung so as to
act upon the coke practically at any point upon
the floor of the oven: the provision of means,
such as bushings, for keeving the shovel
straight during iis operations; the provision
of means for taking up the thrust of the gear
which drives the shovel; the provision of
means for raising or lowering the shovel rela-
tlve to the foor of the oven and for changing
the vertical angle at which the shovel is pro-
jected; the provision of an ineclined track or
support for the machine to resist thrust of the
shovel; the provision of imvroved means for
driving the machine along the track; the pro-
vision of means for eclevating the coke after
its removal from theoven and transferring it
to a coke-yard by means of a gravity-chute:
the provision of a cab for protecting the O
erator ot the machine; the provision of im-
proved means for supporting the trolley-wire
which supplies the electric current for oper-
ating the machine. -

Other minor objects of the invention will
pecome apparent in conneection with the de-

5o talled description hereinafter.

| the outer side thereof,

1o these ends the invention consists in the
construction and combination of parts sub-
stantially as hereinafter desceribed and claimed.

Ut the accompanying drawings, Ficure 1
represents what may be besttermed an ** end
elevation” of the machine, since the view is
looking in thedivectionof the rasth which the
machine takes in traveling from one cole-
oven to another. Haid ficure llustrates alsc
an oven of a series in vertical section. g, 2
represents a plan view of the machine, por-
tions of a series of coke-ovens being repre-
sented In dotted lines. TFig. 2 reprosents a
front elevation of the machine looliing from
the right of Figs. land 2. Fig. 4 represents, on
vsomewhatlargerscale than Wigs, 1and 2, a de-
ail vertical section through substantiaily the
enter of the machine. TFig. 3 isanelevation
iooking fromthe left of Fige. 4 with the shovel-
handle and a portion of the frame in section.
Hig. 6 1s a detail view, partly in section, of
a portion of the stationary ecarriage-{rame.
#1g. 718 a plan view of the portions of the
apparatus shown in Fig. 4. Tig. 8 is a detail
view, partly in section, on line 8 § of Fig. 5
of a portion of the shovel-manipulating mech-
anism.  Fig. 9 is a detail view, on a slightly-
lavger scale than Fig. 3, of vortions of the
apparatus for hoisting the colke-buecket to dis-
charge the coke into the final delivering-chuge.
Hig. 10 is a detail view of a portion of the
hoisting-bucket and a sectional view of the
guides of the tower. Fig. 11 is a detail view
of a portion of the apparatus shown in Fig. 9
and looking from the left of said Wig. ¢, I
12 represents a detail section on the line 1919
of Hig. 1, but on a larger scale. 1S 0

o ot

il

Flg. 13 im &
section on the line 13 13 of Kig. 14. Fig. 14
represents a detail side elevation of a portion
of the shovel-handle, showing the gears for
turnming the shovel, in section. Tigs. 15 and
16 are respectively a section and a side aleva-
tion of the shovel-handle. TFig. 17 is 2 sec-
tional view of the internally-threaded gear
which is driven by the motor to advance and
retract the shovel. Fig. 18 represents the
two bushings for the shovel-handie, the latier
bemg shown in section. Fie, 18 is 2 side ele-

vation of one of the bushings looking from
Hig. 20 is 2 perspec-
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tive view ol one of the bushings. Fig. 21
1*{:1_)1{%0*1% a4 section on line 21 21 of Fig. 20.
C99 18 n detail, partly in section, of ine

Lmnt of the shovel with onc Lootl omitted.
5 Hig. 23 represents n sectlon on line 23 23 of

1
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o

et .} ..|'.-|-ll'

Wie, 29, Wi, 24 is a defall elevation of one
of the motors and an adjacent clusch-operat-

mfr- muh 1NIS.
tmilar reference characters Indicate simi-
lnr part vi;lnonghf‘wuf the s meml VIOWS.

I Higs. 1 and 2, 30 represents the coke
oven or ovens of a common type, which are
asually arranged in a long row orsertes.  'Lhe
mass of coke in one of the ovens 18 represeni-
edd ap 31, Projecting ovor the frong wall of
the ovens are supports 32 for a plank 33, be-
low which is the wire 84, conneeted to a suit-
able scurce of dcdl'?cibs‘* 35 1‘(31)1%%@11?;% Li;l'e‘
E{-‘:,\;-m**z:fi pr ojecting from the firame 36 of the
machine, said frame E)Lfiﬂig supported b", wheels
57,0 UHIT‘DU upon rails 88, which extend along
the row of ovens.  The wire 24 1s preferably
hune from insulators supported at intervals
from the under side of the plank.  "This pro-
vision of the plank 33, with the 1.&?%1'(3, 54 be-
neath it serves to protect the werkmen from
coming in contact with the wive when LhP‘if
have m‘* wsion to elimb to the top of the ove
Usually when such climbing is required & le-—
derisempioyed, which ledm may resh against
the edge of the plank instead of against the
astal top edge of the front wali of the vow of
ovens. Fhis m‘mwemum is sueh thab wher-
cvor the machine s along the line of ovens
the currens for operating the machine is ob-
wble from the wire 31,

Eij; eiorence to Wigs, 1,3, and 4, it will be
en that the trac lw-*‘w for the mclc,lune 15 S0

b the rall 38 nearest to the row of
is lower than the other rail.  Thisisin
s machine and to en-
thrust doe to the
the mass of coke.
with teeth

'h-'l-‘

GV ONe
order to better balanee the

able 1t to vesist thie bacl
forcing of the shovel into
39 1#4*1"‘*%{%1_;. the shovel provided

39", {ad pted to be driven into the coke to
break it up. Said teeth are preferably re-

movable from the body ol the f'%'w:n:fﬂl LO en-
able =atd toeth to be readily taken off for re-
shs 11“;,:{‘1'1?111;; or to ennble bmh{m ones to be re-

weed by new ones.  These teeth may

1
)i
ne

forred manner. dorinsktance, the sides of the
Jhovel 39 ab the front edge are formed with
m{,..wﬁ rocesses, and the side cdges of the
mu.l 30%are formed with grooves the bottom
ot which may be slightly inclined, so that the
octh meay be driven into the tapered recesses

of the shovel ﬂ.nd wedzed there.  In Yig, 22
(ae front edee of the bottom of the sho vol is
shown as beveled and without teeths but ob-
viously this edee as well as-the "Jld' ecloes
may be e ovided mm the reinov: ybhle teeth.
The shovel 89 151 wh 1y eonne Led to tne for-
1"5‘41(1 ;(t OL Uib 11:%11{
tendine through e ouide 0™, (SeeFigs, 2

:r'h---

i-_

o 40, satd honale 40 ex-
7.8,

B L TR,

Fand 13.)

be con-
chod with the body of the shovel in any pre- |

T
4 1r
"lef%

T .? &6 3 £342 o

The edges of the handle 40 are pro-
vided wi Lh Topth 40, ﬂf-‘-‘ Shmvn in figs. 15 and

16, said handle comprises an 1 bmm h:;wmw
toothed ::Hulll. bolted to th ‘3‘&11&00% of the

danged portions of said beam. 'The teetn 41
of the shovel-handle are engaged by the
threads of aninternally ~threaded cear 49, sald
oear being driven by a pinion 43 on the shaft
44 of the motor 45. (See Figs. 1,4,7, md% )
The shove! is advanced and retracted by the
votation of the eear 42, The hub of the pin-
ion 43 1s lwmed with a clutch 40, adapted to
be engaged by o mating ciuL =1y 47, bpnmedou
theshaftdd. Theclutch- -operating ring 48 (see
particularly ¥ig. 7) is actuated bv & Lvu* 49,
carried by a shatt 50, mounted in 10111*[13.'15 51.
Pm]mtmo from the shaft 50 is a lever-arm
52 (see Migs. 1 and 24), sald arm *)2 having a
rod 33 connec ted thereto. The outber ond of
the rod 53 1s formed wi'i'h a lateral extensior
or stop b4, (%a:- Wig. 7,) which is adapted to
be struel h_} he rear por tion of the ;al ovel
30 when the latter 1s withdrawn in ovaer to
sutematically eanse the disengagement of the
cluteh in case the operator has failed to per-
form this ach. A sscond lateral extension 55
of the said rod 53 forms a handle by neans
of which the operator may throw out the mo-
tor-cluteh. Inorder toguide tne shovel-han-
dle . i provide bushings 56 36, (see Figs. 18
to 21, inclusive,) there beine a palr of these
bushings atb ench end of the ounide 40%  (See
g, 8,) Asshown in Hig. 5, each pair of the
bushings 56 is mounted in a cirvcular orilice
formed in and bv two blocks 56", which are
secured together and to the bottom of the
ouide 10% by ammbib bolts 56",  As shownin
Wy, 8, the bushines 56 are formed with
flanges resting against the inner and oufer
mces of the n)lOCLS 56" to prevent movement
of said bushings in the divection of the recip-
rocations of the shovel.
Referring to mm 18 and 14,57 1{31‘“' sents
! be‘rd—*aem having an opening mmuﬂﬂ i
wlnch wiil u_n-u.ﬂ@ the shovel-handle and its
toothed edge strips to pass back and forth
through it.  In other words, the opening in
the bovel-gear closely fits the sides of “the
511(::?‘@1—11:,1.11(,{1@5 so that any partial or entire
otaution of the bevel-gear 57 will cause the
.ﬁltﬂ ne or rotation of the shovel-handle and
the shovel. This oear 57 (see Fig. 4) is so
held between other portions of the mechan-
'i%'m hereinbefore and hereinafter described
s fo prevent any movement of the sawd gear
in a direction other than oscillatory or rotary.
The said bevel-gear 57 is driven by a bevel-
pinion 5%, secrred by a key 58" o e shaft
59, the lattor having s buup'hﬁﬁllﬂg 50, (see
.4, ) formed in @ poriion of the guide :,;D”“
The guide 40* has a sbud 40” fit Lod L0 4 SU u-
st e.,llmdﬂ‘jf vertical bearing in 2 pm tion 1750t
the carriage-frame. Phe stud 40" is in aline-
ment with the shaft 5% and forms the center

of motion about which the guide 40 and the
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to the shaft 59 by means of a key 62. _
worm-wheel is engaged by a worm 64, (see
Figs. 4 and 12,) the shaft 65 of which is
One end of the
shatt 65 is provided with a spur-pinion 67,

788,623

shovel swing 1n order to vary the angle at

which the shovel will operate in an oven in a
manner and by mechanism hereinafter de-
scribed. It will be readily understood that
rotation of the shaft 59 will, through the pinion
and gear 58 and 57, cause the shovel-handle
and shovel to oscillate or rotate.

As shown by comparing Figs. 3, 4, 7. 8.

and 9, the shovel 39 is angular in cross-sec-

tion, the bottom of the shovel being flat and
the sides being at an angle to said bottom.
The front or operating edge of the shovel is
straight, so that it can be moved along the
bottom of an oven and work under the coke
to 1ift it, the angular sides of the shovel sery-
ing to retain the coke on the bottom of the
shovel. Moreover, owing to the operating
edge of the shovel (whether teeth are em-
ployed or not) being substantially straight,

the coke may be pried or broken away from

the floor of the oven by the turning or oscil-
lating movement imparted to the shovel. In
other words, the front or operating bottom

edge of the shovel is straioht or flat in con-

tradistinetion to a curved shape in eross-sec-
tion.” As will be understood, the oscillation
or turning movement imparted to a shovel
curved in cross-section or at the front edge
thereot cannot be utilized to dislodge coke so as
to force or pry it upward from the bottom of
the oven.

Anupperbearing for the shaft59 isshown at
61, sald bearing being supported upon a suit-
able portion of the carriage-frame. Above
salu bearing 61 is a worm-wheel 63, secured

Said

mounted in bearings 66 66.

the teeth of which are engaged by the teeth
of a spur-gear 68, the hub of which is formed
with a clutch member 69. The gear 68 is
carried by the shaft 70, mounted at one end
In a bearing 71.

the shatt of a motor 8. It will now be un-
derstood that the motor 73 is employed for
rotating the shaft 59, so as to effect partial or
complete rotation of the shovel. Power is
obtained from the same motor 78, however,
for other purposcs, as will be hereinafter de-
scribed, one of which is to elevate a vertically-
ad justable portion of the carriage-frame. so
as to bring the shovel into proper position
vertically to operate in the oven by mechan-
1sm hereinafter described.

Referring to Figs. 4, 7, and 8, 74 indicates
a thrust-plate against which the internally-
threaded gear42 abuts. Bolts 75 75 connect

the thrust-plate 74 with the cross-piece 76 of
the guide 40"

Referring to Figs. 1, 2, 4, and 7, 78 indi-
cates a bevel friction-gear on the shaft of the
Said gear is adapted to be engaged

motor 45.

The other end of the shaft |
70 is connected by the flange-coupling 72 with

ers 101 and 1092,

3

by either one of two bevel friction-gears 79
79, splined upon a shatt 80, which is mounted
1n bearings 81 81, bolted to the rear end of the
guide 40*. Upon one end of the shaft 80 i
secured a sprocket 82, (see Figs. 4 and 7.) con-
nected by a chain 83 with a sprocket 84 upon
a shaft 85, mounted in suitable hearings and
having a worm 87. (See Figs. 3, 4, 5, and 8.)
Said worm meshes with a worm-wheel seo-
ment 88, secured to the under side of the guide
40" by means of cleats 89. (SeeFig.4.) These
cleats serve to prevent the guide 40* from he-
ing tipped up at the rear when the shovel is
advanced and loaded with coke should the
welght of the said guide and the parts carried
thereby be not sufficient to prevent such tip-
ping. Throughthemechanism just described
the guide 40™ and the parts carried thereby.
including the shovel, are swung or adjusted
about the centering-stud 40" to vary the angle
at which the shovel will enter and cperate in
an oven. ‘T'he sleeve carryine the friction-
gears 79 1s shifted by means of an arm 90,
(see Figs. 5 and 7,) said arm being mounted
upon a screw 91, journaled in the brackets
which support the bearings 81. By rotating
the screw 91 the sleeve 90 may be shifted to

cause either one of the friction-bevels 79 79
The screw

to engage the friction-bevel 78.
91 18 provided at one end with a sprocket 92,
which, by means of a chain 93, (see Figs. 5
and 7,) is actuated by a sprocket 94 on the hub
of a hand-wheel 95, mounted on the shaft 96.

It will now be understood that the shovel
39 may after being brought to proper posi-
tion vertically and laterally opposite an oven
be projected into the oven and forced against
the mass of coke 31 therein, and when in such
position the shovel may be oscillated or par-
tially rotated, so as to break up the coke.
Continued advancement of the shovel will re-
sult in filling it, after which the shovel will
be withdrawn to the position shown in Figs,
I and 2. Then it will be oscillated to the po-
sition shown by dotted lines in Fig. 9, so as
to dump the coke into the hoisting huecket or

- skip 100. In order that the coke mav be

gulded from the shovel into the bucket 100, I

may employ a tilting chute 98, pivoted o the

operator’s platform, as at 99, said chute being
acdapted to be thrown or turned by the foot
or hand of the operator from the full-line po-
sition shown in Kig. 9 to the dotted-line po-
sition, or return. When in the tull-line posi-
tion, it will cause the coke which has been
dumped thereinto to slide into the bucket.
By throwing it to the dotted-line position any
coke remaining therein will be thrown into
the bucket. | ‘

I will now describe the means for elevating
the bucket, so that the coke deposited therein
may be raised and caused to deposit the coke
into the upper end of a delivering-chute 1052
The bucket 1s provided at each side with roll-
Tne rollers 101 are mount-
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ed on the ends of & shatt 132,
through the side walls of the bucket, and the
rollers 102 are mounted on the ends of a shaft
133. mounted in bearings 134, projecting from
the rear of the bucket. The said rollers are
adapted to engage suitable flanges of the hoist-
inge-tower 105, as shown in Figs. 9, 10, and 11.
MNear the vear of the bucket are eyes 103, to
which are connected hoisting-ropes 104, which
pass over hoisting-drums 106, secured to the
worm-wheel shaft 110. (Seealso Fig. 3.) The
shaft 110 has a worm-wheel 109 secured to 1t,
said shaft being supported in bearings 111.
(See Tig. 2.) The worm-wheel 109 is driven
by a worm 112 on the shaft 113, mounted 1n
hearings 114. (See Figs. 3 and 9.)  Secured
to said shaft 113 is a sprocket 115, connected
by a chain 116 with a spreckel 117 on the
shatt 118, mounted in bearings 119, suitably
cupported by the frame of the machine. Said

byar
-"'-...F“f

‘shaft 118 is provided with a bevel-gear 120,

meshine with a bevel-gear 121, (see Fig. 12,)
the shaft 122 of which is mounted in bearings
193, A sleeve 125 on the snaft 122 1s pro-

vided with two friction-bevels 124 124, adapt- |

od when the sleeve 1s shifted to alternately
engage a friction-bevel 126 on the end of shaft
70. It will now bLe understood that by en-
onging onc or the other of the bevels 124 124
with the friction-bevel 126 on the shaft 70,
which is actuated by the motor 73, the drums
106 will be rotated in one direction or the
other to raize or lower the bucket 100. As
the buaeket moves upward it retains its hori-
zontal position until it reaches nearly the up-
ner end of the hoisting-tower 105. Two guides

107 and 108 {see Wigs. 3, 9, and 11) are secured

at the upper vortion of the hoisting-tower,
satd guides beine formed with track-flanges
adapted to take the traction of the rollers 101
and 102 as the bucket moves upward, so as to
cause said bucket to fivst project 1ts end over
the upper end of the delivering-chute 1G5°
and to then oscillate to the position shown by
dotbed lines in Yo, 9 to diseharge the coke
into said chute.  In order to shift the sleeve
125, ashercinbefore mentioned, the said sleeve
is provided with an arm 127, (see Kig. 3,) con-
nected by a rod 128 (see Kig. 2) with a bell-
crank 129, having a red 130, (see Kig. 3.) con-
necting it with a hand-lever 131, (Sec Figs. 2
and 3.)

Referring now to Figs. 2, 3, 5, and 12, par-
ticularly Hie. 3, I will deseribe the means for
nropelling the apparatus aiong the rails 38.
The rear end 70" of the shaft of the motor 73
is supported 1 a bearing 143. supported by

a suitable bracket. On the shaft 70" are bevel-

pinions 135 135. Detween sald pinions is a
double cluteh 136, splined on the shaft 70%
the cluteh-faces being adapted to codperate
with mating cluteh members carried by the
liubs of the pinions 135. The double eluteh
136 1s provided with a ring 137, which 1s en-
vaced by the yoke 188, carried by the rock-

883

which extends

i,

| shaft 139, said rock-shait having 2 lever 140,

connected by a rod 141 with a hand-lever 144,
A vertical shaft 144 is mounted ai its upper
end in a step-bearing in the bracket of the
bearing 143 and at its lower end is mounted
in a bearine 146. The shaft 144 has a bevel-
oear 145, engaged by the bevel-pinions 135
135, and therefore the shaft 144 will be ro-
tated in either direction, according to which
ninion 135 is clutched to the motor-shaft 70%
Below the bearing 146 the shaft 144 1s pro-
vided with a bevel-pinion 147, meshing with
a bevel-gear 148 on the shaft 150, mounted
in suitable bearings 151. (See Fig. 1.) The
shaft 150 is provided with spur-pinions 152,
meshing with spur-gears 153 on the axle 154
of one pair of the wheels 37.

Referring particularly to Ifigs. 6 and 19,
the outer or stationary part of the carriage-
frame is indicated at 160. Inside of the por-
tion 160 and vertically adjustable relative
thereto, as presently described, isthe suspend-
ed part 161 of the carriage-frame. This por-
tion 161 supports the mechanism for actuat-
ing the shovel, and said portion of the frame
is vertically adjustable in order to bring the
shovel to the proper height for entering an
oven. Four suspension-rods 162 are secured
at their lower ends by pins 163* to the frame
161. As shown in Figs. 1, 2, 3,4, 5, and 12,
the upper portions of the rods 162 are screw-
threaded, and upon the screw-threaded por-
tions are fitted bevel-gears 162", which act as
nuts to secure the suspension-rods and the
suspended part of the carriage-frame 1n the
desired vertical position. The bevel-gears or
nuts 162 rest on supports 163 of a part of the
frame. The nuts 162 are engaged by bevel-
pinions 164 at the ends of two shafts 165,
mounted in bearings 166. Iach shaft 165 1s
provided with a sprocket 167, connected by a
sprocket - chain 168 with a sprocket 169,
mounted on the shaft 70 and adapted to be
connected with said shaft, so as to be driven
thereby by means of a clutch member 170,
adapted to be engaged by the clutch 69.
These elutches may be 1ndependently con-
trolled by suitable levers, so that either one
shaft or the other may be actuated so thab
the suspended part of the carriage-irame may
be elevated more at one side than the other,
so as to vary the angle of the shovel and its
handle relatively to the floor of the oven to
be operated upon. 1t will now be understoocd
that when a given elevation of the shovel has
been obtained 1t may be inclined upward or
downward, so as to operate exactiy level with
the floor of the oven or to work upward there-

from or downward thereupon at an angle

relatively to the floor of said oven. In Fig.
4 the side members of the fixed part of the

carriage-frame are indicated at 175, the cross-

channels of the suspended table or portion of
the carrviage-frame being indicated at 176.
Suitable controllers for the motors are 1ndi-

[P T L TSR TR




£ O

15

4C

25

30

35

40

50

55

60

'I"“' ™ ik
TS

cated at 177 and 178 in Fig. 8. said controllers
being mounted on the floor op piatform 181
for the operator. The roof 179 of the Operii-
tor’scab and theend 180 thereof are indicated
in Higs. 1 and 3. As will be seen, the deliv-
ery-chute 105% is above the rocf of the cab.

Referring to Fig. 1, anincandescent lamp is
Indicated at 182, said lamp being adapted to be
placed in or throueh the charging-hole of the
oven to enable the operator of the machine to
properly inspect the progress of the work of
the shovel within the oven. Said lamp is
shown as supnorted by a puiley 183, the pulley
being supported upon a cord 184, Supnovted
in brackets or bearings 194 and 195, attached
to the frame of the machine. is a leg or pivot
193, having a bracket-arm or runway 187. A
supportfor the outer end of the arm or run way
187 1sshown at 188. Mountad on the PUNWaYy
1871s a roller or trolley 185. The posiiion of
this trolley lengthwise of the runway 187 is
controlled by a cord 189. extending over a
pulley 190 at the outer end of the rune ay and
a pulley 191 at the inner end of the runway,
the ends of said cord 189 belng connectd
to the trolley 185. The cord 184, whizh
supports the incandescent lamp, is secured at
one end to the outer end of the ranway, ex-
tends under the pulley 188 of the lamp, then
over a pulley suspended from the trolley 185,
then ever the pulley 191, and down to 1 fus.
tening-cleat 186. The lamp-bracket compris-
ing the leg 193 and the ranway 187 may he
swung about the axis of the leg 193 by means
ot a handle 196. It wili now be understood
that the position of the lamp 182 may be va-
ried to any extent to meet the requiremoents
as to its location relatively to the machine, so
that 1t may be properly suspended withia or
lowered through the charging-opening of the
oven.

Having described the operationsof the sev-
eral parts of the mechanism in connection

with the description of the construction of

such mechanism, a further deseription of the
operation of the machine will not he necessary.

i claim—

1. A coke-drawing machine comprising in
1ts construction a shovel having a flat bottom
and mounted so as to be rotated or oscillated
onanaxisextending lengthwise of said shovel.
means for rociprocating the said shovel, and
power mechanism for turning it on said axis.

2. A coke-drawing machine comprising in
1ts construction a shovel, means for recipro-
cating said shovel, means for varyine the an-
gle of the reciprocations relatively to the
frame of the machine, and means for burning
the shovel.

3. A coke-crawing machine comprising in
its construction a shovel, means for PECIPIO-
cating said shovel,a basket,and means whereby
the shovel may be turned when within the
oven to loosen the coke, or when withdrawn

65 from the ovento dump coke into said basket.
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4. A ccke-drawing machine COMPTISING in
its construction a shovel, means for rECIPro-
cating said shovel, a basket, and means where-
by the shevel may be turned when within the
oven to loosen the coke, or when withdraswn
from the oven to dummp coke into said besket,
means being also provided for hoistine the
basket to a snitable point for delivery,

5. A coke-drawing machine comprising in
its constiruction a shovel having a straiehi op-
erating edgz and mounted so az to be rotated
or oscillated on an axis extending lengthwise
of said shovel, power mechanism for Iecipro-
cating and turning the shovel, and means for
vertically adjusting the plane of the PECIPro-
cations of the shovel. |

6. A coke-drawing machine comprising in
its construction a shovel, means for PecIPro-
cating the shovel, means for vertically adjost-
ing the plane of the reciproecations of the
shovel, and means for varying the angle of
sald plane. _

7. A coke-drawing machine having ashoval
angular in cross-section and mounted t6 oscil-
late on a longitudinal axis, power mechanism
whereby the shovel mayv Le turned to pry
coke from the bed of an oven, and means
whereby the shovel may be actuated to lift
and remove from the oven colke so pried up.

3. A coke-drawing machine comprising in
its construction a shovel having a handle DI~
vided with teeth, an internally-threaded ro-

sary actuator for said handle, and means for

rotating sald actuator.

J. A coke-drawing machine comprising in
tts construction a shovel having a handle P1o-
vided with teeth, an internally-threaded vo-
tary actuator for said handle, means for vo-
tating said actuator. and means wherehy the
sald handle may be turned without chisturbing
the connection between its teeth and the in-
ternal threads of said actuator.

10. A coke-drawing machine cOmprising in
its construction a shovel having removable
teeth at its front edoe, and means for recip-
rocating said shovel. *

t1. A coke-drawing machine comprising in
its construction a shovel angular in cross-see-
tion, and mounted to oscillate on a longitndi-
nal axis, power mechanism for surning the
shovel on such axis. means for reciprocating
sald shovel, and means for swingine the shove!
about a substantially vertical sxis.

12. A coke-drawing machine COMPIISIng in
1ts construction & reciprocatory shovel, & oulde
therefor, and bushingsfor retaining theshovel
I proper position relatively to the ouidte.

13. A coke-drawing machine COMPIISIiNG in
tfsconstructicn a reciprocatory shovel, a ouide
therefor, and bushings for retaining the shovel
In proper position relatively to the cguide, the
sald bushings being rotativeiy supportad in
sald guide {0 permit the shovel to be turned.

14, A coke-drawing machine com prising in

- 1ts construction a shovel having a toothed har- 2
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e, an internally-threaded gear the threads of
whmlw ongage the beeth of ‘the shovel-handie
neans for votating ¢ md Genl, and a thyrusi-
pnlate sesinss whmh said gear abuts.

ih.o A coke-drawing macihine moullteﬂ on
wheels, and an inclined m.ud to enahie
the machine to resist the ‘lelm of the coke-
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drawing mpiement.

16, A coke-drawing “mr*hn & COMPrisIng In
it conshruction a shovel wnd means for recip-
roenting sald shovel, the cmd machine bemg
mounted upon wheels, rails being pr m”dﬂtl
for said wheeals, the 111 mnder that siae ot
the machine from whiech the shovel projects
being lower than the other ratl whereby the
tracikoway formed by sald rails will resist the
thrust of the shovel.
17, A coke-drawing machine (“(”}ﬂ'l‘{}l'i%iﬂi{' in
1ts consty uei;if'u*‘; shovel, means for recipro-
cating and turning the %umfﬂi whereby the
shovel may be c*w&mi Lo 1t and withdraw
a1 (! dﬁ:.e.hu oo coke, and conveying mechan-
fem for receiving the coke from the shovel
after the latter has withdrawn 16 from an

OV e,
1

A coke-drawing machine comprising 1n
1te consbrieiion a ¢ Ilf:ef:;l., Means for recipro-
ceting and turming the
adanted to receive the coke from the snovel,
menns for elevatinge suid veceptacle, and a
chute for raceiving the coke from said recep-
tacle wilen Lh(, intter 1o raised.

19 . A e i)

shov ol, a receptacle |

e-drawing machine comprising in |

its construction a shovel, means tor mﬁh}ro—
cating and turning the siioel, & zecepmwa
sdanted to receive bhc coke f“um the shovel,
means for eiev ting said receptacle, and a
chute for rece wnw ‘bhe coke from s2 1d PECep-
caele when the latter is ralsed, means being
pzovndul for tilting said ccpl%le at the
upperr portion of 1ts ﬂovament to cause the
colee to slide Lhm efrom to the chute.

20. A coke-drawing machine comprising a
carriage, means supported by sald carviage
for acting upon Lhe coke in any one of a se-
ries of ovens and for withdrawing the coke
theretfrom, a 'plz‘a.‘tform on the carriage for the
operator, and a cab structure above sald plat-
form, the carriage having :11%0 a coke-eleva-
For and o chute for receiving the coke from
gaid elevator. the said chute extending over
the woi of th cab structure

91. The combination with a series of coke-
ovens, of 2 m-a@hway along the front of said
ovens, o series of suppor ts projecting from
the appet portion of the front wall, a plank
connected w ith said supports, & ulOH{"‘T“ﬁ.HP
below said planik, and a coke- dmwnm m%nm
n{mntﬂd on and movable along sa1d trackwa,
and having a trolley for said wire.

In testimony whereof 1 have affixed my sio-
pnature in presence of two witnesses.

PREDERIOI D, BURELIL,
WWitnesses:
{}E{'}. FE. uE"‘Tf
Crarrord PATTERIGN.
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