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' GATE FOR COKE WHARVES -

Application filed March 8,

" This invention relates to 'c()ké_haﬁdling;ap% .
paratus and: particularly:to’ automatic: coke :

wharf gates: : :

An object of our-invention is to provide au-.
tomatic means

for feeding quenched -coke
from.a coke wharf to.a belt conveyer. . -

Another object of our ‘invention is to pro- . : - _ :
JIV—IV of Fig. 1. showing a gate in a closing .-

vide automatic means for uniformly feeding
cokefrom a coke whart to a belt conveyer 1n
such a manner that the conveyer will-not be
overloaded or choked by an oversupply:

A further object-of our invention 1s.to, re-
duce the manual labor required to operate the-
gates and-to eliminate - as far as; possible the

is hot, dirty and disagreeable.. - :

Heretofore it has-beeri -customary to op-
erate these- gates by hand and. in order to
regulate the discharge of eoke from the wharf
to. the conveyer- the operators had to stand’
in front of the gates and hold them open until
that section of the wharfis cleared. .

Usually the hot coke is pushed

the car onto an inclined wharf. The coke is

partially-quenched in the car by streams of -

water- directed upon -the .top surface of the’

mass, after which it is taken to the whartf -

and distributed thereon for further quenching
of any part of the mass which: had not been
sufficiently cooled while in the quenching car.
Turther-cooling takes place on the wharf by

exposure to the air and the evaporation of
" moisture in.the coke. This creates much hot

vapor which at times envelopes the attend-

ants, making it a hot and very disagreeable

job.. o , -
Tt is therefore the primary-object of our in-.

vention to operate these gates by power, mak-

ing their action automatic and toreduce to a

minimum the necessity for manual attention -

and at the same time provide for a uniform

- distribution of the coke on the conveyor.. -

The novel features will be more fully un-
derstood. from. the following description tak-:
en with the drawings. L

Fig. 1'is a plan‘view of ore section: of gates
and power means for.operating same;. '

- Figs. 9, 10;

this wharf the coke. is further quenched by.
- water directed from a liose 1" connected with
from-the
ovensinto a quenching car;having an inclined:
. bottom, and hinged doors adapted tobeswing
“outwardly to-enable the. coke to-slide out of

form 2 extending along the lower end of the

‘adapted to close the lower-end-of the inclired -
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Fig. 2 is a sectional view taken on the line -
TI—II of Fig. 1, showing a gate in closed.
position about. to open; ‘

Fig.3isa sect1ona1,v1ewbrtaker’1 on the line
ITI—IIT of Fig. 1, showing a gate in a half

‘opened position;

Fig. 4 is a sectional view. taken on the line

position;

Figs. 5, 6,7 and 8 are diagrammatic views

and cams, and the corresponding positions.of -

the gates; and" . :

ys. 9, 10; 11 and 12 show the cams rela- -
tively mounted in different angular positions

_on the cam shaft, corresponding to their re-

spective gates. e ,
The inclined coke wharf 1-is of the conven- -

tional type onto which the coke is dumped -

from a quenching car (car not shown)..- On 4,

any suitable water supply, which is con- -
trolled by the operator stationed on' a plat-

wharf. At the Iower end of the wharf 1 1is -
an- endless conveyor 3. which is driven in a -
manner well known to the art and is adapt-

ed to carry away the cooled coke for the usual -
subsequent handling: Beforeand during the :
quenching ‘operation; the coke is prevented -

from falling onto the upper belt of the con- .

veyer by means of pivoted gates4 which are

wharf 1 and thus serve to regulate the passage:.
of the coke from the wharf to the conveyor.
Referring to Fig. 1 it will be noted that
the. gates-are arranged in series along the:
lower end of the wharf and are pivoted -at’

their lower ends in brackets 5 which.aré se- 90

“cured .to the: platform 2-as-shown in- Figs.
9, 3 and 4. Fach gate consists of a metallic -

frame of structural shapes having two:side
frames 6 of an inverted V-shape which are

_connected at their lower ends by struts 7: 985
"The top ends of the two side frames are tied -
together by means of a headed. rod ‘and-nut: :
_8 passing through a pipe separator 9, located -
‘between the inside faces of the-extending gus--

set pieces10. - This tie also serves as'a handle. 100
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At the lower ends of the frames 6, on the
wharf side of the gates, are two cross mem-
bers 11 securing the ends of the side frames
which also serve as means for securing a

series of spaced bars 12 adapted to form a

barrier for the coke. To each side frame is
attached a bracket 13 n which is mounted a
roller 14 adapted to coact with a cam 15.

The cams are shaped so that when rotated.

they impart an irregular and retarded oscil-
latory motion to the gates by reason of their
contact with the rollers attached to the gate
frames 6. The cams are mounted on a cam
shaft 16 extending lengthwise of the wharf.
Flexible couplings 17 are provided to allow
for ‘irregularity of shaft alignment. The
cam shaft is actuated by means of a pinion
18 driven by gear 19 which is mounted on a

shaft 20. Suitable brackets 24 and 25 with .

bearings for the driving and cam shafts dre
provided at regular intervals' along the
length of the shafts and additional cam shaft
brackets 26 are provided intermediate the
double bearing brackets.

Inasmuch as a very slow motion of the
gates is required to successfully control the
discharge of the coke from the wharf, a speed
reducing gear 21 is introduced between the
electric motor 22 and the worm drive 28 at

- 3¢ the end of the driving shaft 20.

(2]
o
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It will be noted from Fig. 1 that the cam
shaft 16 is not continuous throughout the
length of the wharf and serves to operate but
four gates which may be considered as one

# complete unit. The cam shaft in this particu-

lar unit starts at the right hand bracket 24
and terminates at bracket 25. The cam shaft
for the next unit starts at bracket 25 and
ends at a similar bracket (not shown) farther
to the left, and a gear and pinion similar to
19 and 18 is provided for this unit. In this

manner as many unitscan be installed as may
“be required to cover the entire length of the

wharf. The driving shaft 20 is common to
all the units and is provided with flexible
couplings 17 "at intervals throughout its
length. - .
One of the features of this invention is to
provide for the opening of the gates in timed
relation, in the manner hereinafter deseribed,
so that the feeding of the coke from the wharf
to the conveyer will start at one enid of the
wharf and progress uniformly toward the
other end. :
- Each gate is-provided with a handle 9 in
order that they may be operated by hand,
should the occasion demand. This in no way
interferes with the power operating means
or the automatic features.
» In order to clearly illustrate the angular
relation of the gear 19, the pinion 18 and the
cam 15, with respect to one another, we have
conventionally shown, in Figs. 5 to 8 inclu-
sive, the portion of the shaft 16 which carries

*'the pinion 18 in offset relation to that portion
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of the shaft 16 which carries the cam 15.
However, it is manifest that in the actual
construction of our apparatus that the sev-
eral shafts 16 are continuous and straight
throughout their length and the cam and
pinion mounted thereon are coaxial, as shown
n Figs. 1 and 4.

Attention is directed to Fig. 5, which illus-
trates graphically a gate in closed position
on the wharf, with the cam positioned against
the roller on the gate frame. As the cam is
revolved by the shaft 16 in the direction of
the arrow, the gate starts to open. Corre-
sponding to the position of the cam is the
relative position of tooth engagement of the
gear 19 and pinion 18. - Both the gear and
the pinion have blank zones in which there
are no teeth. The blank zone 27 on the pinion
matches the radius of the pitch diameter 28
of the gear.  Both the gear and pinion have
the same number of teeth, and are sufficient
to produce-one complete revolution of the
pinion. ' T :

Fig. 6 illustrates the gate in its half-open
position with relative position of the cam
and gears, c, :

Iig. 7 shows the gate fully open and rela-
tive position of the cam and gears, and due
to the fact that the center of gravity of the

- gate is beyond its pivot point 5, in the direc-

tion of bars 12, the natural tendency is for
the gate to resist being opened, therefore,
it will close of its own weight after the high-
est point on the cam passes the roller 14.
Fig. 8 shows the gate when closing and
relative position of the cam and gears.
Continued action of the gears revolve the
cam until the roller 14 is brought into con-
tact with the dead portion 29 of the cam,

-wherein there is no motion imparted to the

gate. Th's brings the gate to its closed posi-
tion while the gears and the cam continue
their cycle which brings the cam back to its
initial position as shown in Fig. 5. The cam
15 and pinion 18 have now made one revolu-
tion but as the last tooth on the gear 19 dis-
engages the pinion, the pinion remains sta-
tionary while the gear 19 completes its cycle
and again assumes its initial position as
shown in Fig. 5. The period of time from
when the gate starts to open until it is closed
is sufficient to clear that section of the whart.

As heretofore mentioned, the gates open
in sequence, and for convenience the fore-
going description of Figs. 5, 6, 7-and 8 may
be considered to apply to gate A although
all the gates are similar in construction and
operation. ' : ‘

Fig. 9 shows the position of the cams 15,
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for gate A, corresponding to the relative po- 125

sition of the gate and the gears shown in
Fig. 5, at the start of the opening of the
gate. The position of the cams-for gate B
is shown in Fig. 10 which allows a delayed
opening of B relativeto A. = - -
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Pig. 11:showsthe position of the cams’ for::
gate C which are in-a delayed ‘position rela--
five to gate Bt - - R

~ Fig. 12 shows the position. of the cams for
& gate D relative to: gate: C. Due to.the dif-
ferent angular: positioning- of the. cains, it
will be:ovious thatseach succeeding gate will
start to-open at a delayed period relative to
the preceding gates" - co
10" (Continuing ~with'the second unit:of" which
E is the first gate; the cams. are located: on
the-cam 'shaft in‘the same-positions as:shown:
in Figs: 9,710, 117and 12 With the pinion-
18 ‘positioned as-shown .in ‘Fig:'5 the gear::
15719 is set dbout 45° in a backward direction
relative to the arrow, from the position of -
the same gear for the first unit: This pro-
vides a lapse, during which time, the cam
shaft for the second unit is inoperative until’
20'gate D of the first unit:is in its half-opened:
osition. Thus the gates of the second unit -
will follow the movement of those of the first
unit in consecutive order. ~Other units may
be added by locating the driving gear: 19 an:’
26 ‘gularly backward on the driving shaft rela-
five to the.driving gears of the preceding -
units. . S
‘With all the gates closed, the coke may
either be pushed directly from the ovens and:
80 ‘quenched on the wharf, or it may be dumped
on the wharf. from 4 car on which it had
previously:been quenched. When: sufficient-
ly cooled to be transferred to the conveyer,
_the attendant starts the motor 22 by means.
GEE
the motor is reduced by means of a commer-
cial reduction gear:21 driving a worm gear
93. . Suitable flexible couplings 17 are-intro-
duced between the motor and the reduction:
i £46-gear and between: the reduction gear-and the
worm drive. A shaft with a flexible cou-
pling -connects" the -worm drive with main
dr.ve shaft 20.- Keyed to-the drive shaft are
the- driving gears 19 which actuate the cam
+ishaft 16 through pinions 18. -As. thecams
15 are revolved in:the direction indicated by
the arrows, they contact with rollers 14 which
are- carried in brackets 13 attached to .the.
frames 6 of the gates.. This causes a rock-:.
ing of the gates about their pivots 5 which
lifts the bars 12 from the ‘wharf and allows
the passage of the coke from the whart to
the conveyer which is-actuated by suitable
power means, not shown. The gate A will
‘be the first to open, followed by the others -
in succession. This provides for the: clean- -
ing:of the wharf and the loading of the con-:
veyer, starting at one end and progressing
towardsthe other,
66 6f a rush or oversupply of coke to the con-
veyer at any point as may happen in hand
operated gates. The conveyer carries the ma-
terial‘to the screens or handling plant. -
Although ‘the ‘apparatus as described -is
5. particularly adapted -for the handling :of -
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- departing from the spirit‘thereof,

we claim as new and desire to secure by

of suitable control apparatus. The speed of

-eliminating the possibility. "
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coke; it ‘may readily ‘be-adapted: to handle .

.other materials, such as coal, stone, gravel,
“or the like, by slightly modifying the ‘barrier::
features of the gates;

and ‘while we have:.
shown our invention in but: one form, it will .¥7%-

‘be obvious' to those skilled in: the art:that -
it 18 not so limited, but is susceptible.of vari-

ous other changes:and modifications. without
and we de-.

sire,- therefore, that.only- such: limitations :75%%

‘shall: be: placed thereupon as are -imposed by

the ‘prior:art, or as,.are. specifically sét-forth':
in the appended claims. . T e

Having thus described our invention:what:.
Let-:804
ters Patent:ist: - R

1.-A: gate operating mechanism for: coke:.
wharvesincluding in combination, :a plural-. -
ity of gates to be opened and closed in timed -
relation, a motor; one or.more cams for.each-85%%
gate, a cam: shaft, a driving:shatt:operatively -

_connected to said cam shaft and said motor," .

and:means-adapted to be-operated by said
cams: for opening and closing. the gates in:
timed relation. . o et T 90

9. A gate operating- mechanism for: coke: .
wharves including in combination, a.plural-
ity of gates to be automatically opened and .
closed in- timed:relation, a motor, and means.
operatively connecting said motor: and said 98~
gateés including cams driven by a. shafty the
angular relationship of the camsto each other

- determining the order of movement: of the.

gates. - - : ST : )
" 3.2 A "gate -operating: mechanism: for «coke: 100+
wharves including in :combination, a plural-.::
ity of gates to be automatically opened: and.
closed in timed relation; a motor, and means:

.operatively: connecting said-motor: and said"

gates including a driving gear having:inters: ~105>:
rupted teeth, » lay shaft, a pinion having in:

terrupted teeth mounted. on. said shaft-and::..
“driven by said. gear, cams: mounted:on ‘gaid:

shaft; the angular. relationship .of thercams.

to each other and to the position of the: teeth 110 '

of said:gear.and ‘pinion to determine the or-
der of movement of the gates. . - Fo

4.°A ‘gate operating mechanism for coke
wharves-including in combination, a plural--
ity of-gates to be automatically operated: in:115#
timed. relation, a ‘motor, and means opera=c. -

tively connecting said. gates and-said motor e

including a driving gear, and a pinion driven:::
by said gear, said gear and said pinion hav-

ing blank portions on their-faces to cause'a 2T
lapse -of movement of the pinion relative to:~
the gear to determine the order of movenrent::-

‘of the gates.

5. In:a material handling apparatus, the
combination with a wharf, of a pluralityof-
oscillatory gates, a shaft. carrying a series.of
cams mounted at relatively different: angles.::
and operably engaging said gates, means:to:

rotate said:shaft, whereby all of said gates -
‘may-be oscillated at different periods to:cause. i

Ano



4

a continuous flow.of material from the wharf,

6. In a material handling apparatus, in.

combination, a wharf, a power shaft, a plu-
rality of gates, a lay shaft, multilated gear-

8 ings intermediate said shafts, cams mounted
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on said lay shaft operably engaging said
gates, and means to operate said power shaft.
7. In a material handling apparatus, in

.combination, a wharf, a plurality of gates
having rollers attached thereto, a shaft, cams .

mounted at relatively different angles on
said -shaft operably engaging said rollers,
and means to operate said shaft, whereby said
gates may be opened or closed in step-like
formation and at relatively different periods.
8. In a material handling apparatus, in
combination, an inclined whart, a plural-
ity of gates arranged along the lower edge
of the wharf, a conveyor below said wharf, a
motor ‘operable independently of said con-
veyor, mechanism driven by the motor and
permanently connected thereto for progres-
sively opening and closing said gates in step-
like formation, whereby the material on the
wharf may be continuously and uniformly
dischargecgr therefrom. to the conveyor in a
progressive manner
the wharf.- . = : -
9. In a material handling apparatus, in
combination, an inclined wharf, a plurality
of gates arranged along the lower edge of the
wharf, a motor, mechanism driven by the

motor for progressively opening and-closing-

said gates in step-like formation, said mecha-
nism comprising a shaft, cams mounted on
said.shaft at relatively different angles and

operably engaging said gates, whereby a-

series of adjacent gates may be 1n open posi-
tion at the same time but to different degrees

‘of opening. :

10. In a material handling apparatus, in

combination, an inclined -wharf, ‘a plural-

ity of gates arranged in series along the lower

edge of the wharf, a motor, mechanism driven.

‘by the motor for progressively opening and
closing said : gates in step-like ~formation,
said mechanism comprising a power shaft, a
lay shaft, multilated gearing: intermediate
said shafts, cams mounted at different angles

-on said lay shaft and operably engaging said. -

gates, whereby a series of adjacent gates will
be in the act of closing while ancther similar
series of gates are being opened.

11:. A material handling wharf having an
inclined bed and a series of gates arranged
along the lower edge thereof, and a manually
controlled unitary power driven mechanism
adapted to automatically open the gates se-
quentially to cause a progressive. discharge
of ‘the material from the wharf. ,

12. A gate-operating mechanism for in-

clined - wharves comprising a plurality of

gates, a. conveyor and means for operating
said -gates in a predetermined sequence with
a predetermined time interval therebetween

throughout the length of -

1,876,799

independently of the speed of said conveyor,
said means comprising a motor and mecha-
nism driven thereby and operatively connect-
ed to each of said gates. ,
13.'A - gate-operating mechanism for in-
clined wharves comprising a plurality of
gates; a conveyor- for receiving material
from said wharves, and means for operating
said gates in a predetermined sequence with

‘a predetermined time interval therebetween
Jindependently of the speed: of said conveyor, |
said ‘means comprising a motor, rotatable

members permanently connected to said mo-
tor and actuating means driven by said ro-

tatable members-for opening said gates in

said sequence.

14. A gate-operating mechanism for in-.

clined wharves comprising a plurality. of
gates, a conveyor for receiving material from
sald wharves, and means for operating said
gates 1n a predetermined sequence with a

70

75

80
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predetermined time interval therebétween in- -

dependently of said conveyor, said means

‘comprising a manually-controlled motor,

means for operatively connecting said motor
to said gates for opening of said gates suc-
cessively upon rotation of said motor. ,
- 15. Gate-operating niechanism comprising

‘a plurality of gates, a conveyor for receiving

material passing through said gates and
means for opening and clos'ng said gates in

‘a predetermined sequence and with a prede-

termined- time interval therebetween inde-

~pendently of said conveyor, said means com-

prising a manually-controlled motor and

‘means permanently connected to said motor

for actuating said gates and releasing them
at different points:in the rotation of said
motor. '

16. A gate-operating mechanism for coke

90

95

100

105

wharves including in combination, a plural- -

ity of gates to be opened in sequence, a motor,
actuating means corresponding to each gate,
the respective actuating means being mount-
ed on rotatable members- operatively con-

nected to the motor and angularly spaced

110

from eachother and means adapted to be -

successively operated by said actuating
means for cpening the gates sequentially.

17." A gate-operating mechanism for coke
wharves including in  combindtion, one or
more series of gates to be automatically

ing interrupted ‘teeth and rotatable about a

common axis, the angular relation of the in--.

terrupted teeth of the different gears to each
other determining the order of movement of
the gates of each series,

18. A gate-operating mechanism for in-
clined wharves comprising a plurality of
gates and means for operating said gates in
a predetermined sequence, said means com-
prising a motor, and mechanism driven by

115

opened-and closed in timed relation, a motor,
~and means operatively connecting said motor -
and said gates including driving gears hav- -

120
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said motor and intermittently connected to
the respective gates successively upon rota-.
tion of said motor. ’

19. A gate-operating mechanism for in-
clined wharves comprising a plurality of
gates and means for operating said gates in
a predetermined sequence, sild means com-
prising a motor and mechanism driven by
said motor and intermittently connected to
the respective gates successively when the
latter are in closed positions whereby cer-
tain of the gates may be manually opened
during the operation of said mechanism.

90. In a material-handling apparatus, the
combination with a wharf, of a plurality of
gates, a conveyor beyond said gates ‘adapted
To receive the material discharged from said
wharf, and means comprising a manually
controlled motor operatively connected to
said gates for automatically and successively
opening and closing said gates in a predeter-
mined timed relation. '

91. In a material-handling apparatus, the
combination of an inclined wharf, a conveyor
positioned below said wharf to receive the
material discharged therefrom, a series of
gates arranged along the lower edge of the
wharf to be automatically opened and closed
in timed relation to each other, a motor oper-
able independently of said conveyor, and
mechanism driven by the motor for initiat-
ing the operation of the gates singly and in
sequence.

99. In a material-handling apparatus, the
combination of an inclined whart, a con-
veyor positioned below said whart to receive
the material discharged therefrom, a series of
normally closed gates arranged along the
lower edge of the wharf to be automatically
opened and closed in timed relation to each
other, a motor operable independently of said
conveyor, and mechanism driven by the motor
for initiating the opening of the gates singly
and successively.

93. In a material-handling apparatus, the
combination of an inclined wharf, a plural-
ity of gates arranged along the lower edge of
the wharf, actuating mechanism for auto-
matically opening and closing said gates to
cause a progressive and continuous discharge
of the material on the whart throughout its
length, manually-controlled motive means
for operating said mechanism, and a movable
conveyor for receiving the material as dis-
charged from the wharf.

In testimony whereof we hereunto affix our
signatures.

CHARLES E. UNDERWOOD. -
CHARLES E. LEHR. ‘



