(No Model.) o o " 9 Sheets—Sheet 1.
' A KITSON. ' .
AUTOMATIG FUEL CHARGING APPARATUS.

‘No. 594,538. o Patented Nov. 30, 1897,

3
\ 7
l.\l . f‘.
3 &
\ [
—r
¥
F
/
7
s - i
I - .
p - .
7
! -L
F s | -
/
! .
I 1
/
Fd
i
- "
| ——— :
i —_— [
| s :
i tRA m .
LT [ ] [
] r 7
| A
' é&' | _ i) =
|8 — ’
wr— =— - - ol B
1.': "y - _I-__-__--‘.'_H*
I |
I ! ]l“?
i
== | !
r 1) <=3 I| | 1 | R HoS
| J E
. i - 1 L r—— I5
;ri— l
I i
= 3
| |

%v’:me 33CO

. Jnventor
iwm Homvmaru . L.y e ZZ&"W
oL N Fodl %_‘*"‘T’ a“""“%uﬁm

. THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON,"D. C,




Sheet 2.

(No Model.)

2 -Sheets ,

A, KITSON.
AUTOMATIC FUEL CHARGING APPARATUS,

Patented Nov. 30, 1897.

- No. 594,638,

. -*
- 7
I'LH‘ S. 9%
. - - 4:&’
F SIS

‘.Iu.f . . _ﬂfl.nﬂﬂ..nﬂf.r.r.r n...
¥ x. ’

./.Zn_ | 1
i

] M|
-,.. 8-k (%

S .\%\wv m v \NW“W\._WV/\?///

%i/tweoaé:)

Chues. elavmani

nuentior
Z

.@3% -ﬂt’; 'attwe;% : |

THE NORRIS PETERS C0Q., PHOTOQ-LITHD,, WASHINGTCN, D. ¢,




o

UNITED STATES

PATENT OFFICE.

ARTHUR KITSON OF PHILADELPHIA PENNSYLVANIA ASSIGNOR 10O

APPLETON L.

OLARK

AUTOMATIC FUEL-CHARGING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 594,538, dated November 30, 1897.

Application flled May 10, 1897, Serial No, 635,947,

(No model,)

Lo all whom tt muay concern:

be 1t known that I, ARTHUR KITSON, a sub-
jectof the Queen of Great Britain, residing at
Philadelphia, in the county of Philadelphia,

and State of Pennsylvania, have invented cer-

tain new and useful Improvements in Auto-
matic Fuel-Charging. Apparatus; and I do

- herebydeclare the following to bea full, clear,
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and exact description of the invention, such
as will enable others skilled inthe art to which
it appertains to make and use the same.

My invention consists of an improved au-
tomatic charging apparatus for charging pre-

determined amounts of fuel to a gas-producer

or other furnace at regular intervals. Such
a charging appamtus must be quick in its
action and positive. It mustnot permit any

of the gases to escape during the operation,
and must not.be liable to _clog or become

jammed so that it will fail to operate. My
invention secures all these necessary qualifi-
cations, and the preferred form of apparatus
embodying said invention isillustrated in the
accompanying two Sheets of drawings,
which—

Figure 1 is an end elevatlon of a charging-
h0pper and controlling apparatus in the
throat thereof with a portion of the top plat-
form of the furnace. Fig. 2 is a side eleva-
tion and partial section of theactuating-lever
with the coOperating parts mounted on the

base of the fmnaee a portion of which is
Fig. 3is a dmn'ram matic view, partly

shown.
in section, showing the connection between
the falling weight and the cam. Fig. 4isa
side elevatmn and partial section of the parts
shown in Fig. 1. Fig. 5 is a detailed section
of the valve n the throat of the hopper. Fig.
6 18 a detailed view, broken away in part,

showing the cam operating on the actuating-

lever. FHig. 7 is an end elevation of the ap-
paratus shown in Fig. 2. Fig. 8 1s a detailed
view showing the lowel beaunﬂ'-surface for
the valve in the throat of the h0pper scored
so as to permit the material trapped in the
cored-out pmtwn of the valve casing to es-

-cape.

Throughout the drawings hke reference-
figures 1ef’er to like par ts.

.....

1 represents a portion of the top of the fur-
nace or gas-producer. 2 is a portion of the
foundation thereof. o

31s the feed-hopper. 4isthe throat of said
feed-hopper, in which is located the valve 5

or other apparatus controlling the passage
through said throat.
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6 repre%ents a cored-out portion of the valve- -

casing on eitherside of the valve, which leaves
only narrow portions 7 7 at the upper inter-
section of the valve-casing and the throat and
similar portions § 8 at the lower intersection
of said valve-casing and throat as bearings
torthe valve 5. The lower bearing-surfaces
8 8 are scored at 8%, as shown in Fig. 8, so as
to afford an outlet for the closed space formed
by the cored-out portions 6.

9 1s the ordinary charging-bell, supported
on the vertical rod 10, which may be hung

1 from the crank 11 on the bell-crank shaft 12.
This shaft has an external lever-arm 13, on

which is the adjustable counterweight 14.

15 represents the shaft on which the valve
518 mounted, and 16 is a lever-arm connected
thereto, carrying the counterweight 17.

18 1s a grooved pulley-wheel also mounted
on the shaft 15 of the valve, around which the
chain 19 runs, being pinned to said pulley-
wheel at the point 20. A further portion of

said chain 19 (marked 19%) extends to the

counterweight-lever 18.

2118 a ﬂ‘mde -pulley for chain 19 mounted
on the edﬂ‘e of the furnace-top.

The dowmw ardly-extending portion of chain
191s connected tothe actuating-lever 22, which
is pivoted on the shaft 23 WhICh shaftis jour-
naled on the foundation 2 of the furnace.
The connection of the chain 19 to the lever
22 may be of any kind, but I prefer to make
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itanelastic connection by means of the spring

24, asshown in Figs. 2 and 7. The actuating-
lever 22 is driven by means of the cam 25,

which is loosely mounted on the stud 26 and
‘has a finger 27, which projects in line with a

similar finger 23, mounted on the weight 29,
which also revolves on the stud-26. 1 prefer

| to make the fingers 27 and 28 of such angular

shape that the weight and cam have one hun-
dred and eighty degrees of free motion with

ole

95




10

20

30

35

4.0

45

50

60

reference one to the other, but less amount

than that would suffice for the purpose of this
portion of this apparatus.

30 represents a ratchet-wheel which re-
volves on the stud 26, butis fastto the weight
29, so that the two 1ev01ve together. Thls

atchet wheel has the drivine- pawl o1l on the
oscillating lever 32 and the check-pawl 33,
mountedonarigid downward projection from
the stud 26.

84 1s an eccentric rod and strap which may
be pivoted to the oscillating lever 32 at vari-
ous points, as shown, so as to give varying
amplitude and speed of motion to the lever
32. add1san eccentrice driving said eccentric-
1rod, mounted on the slowly but continuously
moving shaft 36,which may be driven by any
kind of suitable gearing. (Not shown.)

The mode of operation of my invention is
as follows: The feed-hopper 3 is filled with
pulverized fuel either by hand or by any
form of conveyer. (Notshown.) The shaft
36 revolves slowly at a fixed velocity, the
power being supplied from any suitable con-
nection, which forms no part of the inven-
tion. The rotation of the eccentric 35 gives
an oscillating motfion to the lever 32,which is
variable within quite wide limits by means
of the adjustable connection shown. The mo-
tion of the lever 52 to the left (looking at Fig.
2) is communicated to the ratchet-wheel 30
by means of the driving-pawl 31. During the
backward motion of the driving-pawl 31 the
checking-pawl 32 prevents backward motion
of the ratchet-wheel 30. When the weight
29 has been driven by this action of the pawl
and ratchet a slight distanee beyond the po-
sition shown in Figs. 2 and 3, it falls by its
own weight. After traveling a sufficient dis-
tance to accumulate momentum the finger 28
on said weight comes in contact with the fin-
ger 27 on the cam 25, driving said cam down-
ward with greatforce. The (mm 1n turn forees
down the aetuatmﬂ-lever 22, which pulls on
the ehain 19. This pull rotates the pulley-
wheel 15 and valve 5 until the passage-way
through the throat 4 of the feed-hopper is
closed. This motion is just sufficient to take
up the normally slack portion 19 of the ex-
tended chain. [Further motion of the chain
and rotation of the valve cause the counter-
welght-lever 15 to be pulled up into the posi-
tion shown in dotted lines in IFig. 4,which ro-
tates the bell-crank shaft 12 and lowers the
bell-crank 11, rod 10, and charging-bell 9.
It is evident that the closing of the valve 5
leaves a predetermined amount of pulverized
fuel below 1t and above the charging-bell 9
and that after such closing of the valve the
dropping of the charging- bell 9 will dischar oe
said quantity of fuel mto the combustion-
chamber of the furnace and that the closure
of the valve will prevent any escape of gases
during said lowering of the bell 9. The
welght 29 will fall th ough one hundred and

eighty degrees of 1evolution, and this will be
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hand of the vertical position shown in Iig. 6
and to the right hand of a line drawn from
the stud 26 perpendicular tc the actuating-
lever 22. Consequently the upward pull on
chain 19, produced by the counterweights 14
and 17, will tend to raisc said lever 22 after
the weight falls, the cam 25 being free to
move away from the weight by the necessary
fraction of a revolution. The rising of the
actuating-lever 22 permits chain 19 to rise
with 1t and counterweights 17 and 14 to fall.
This will reverse the motion of the valve 5
and lift the charging-bell 9 back into posi-
tion. Ifurther motion of the counterweight
17 will open valve 5 and leave the portion 19*
of the chain slack, and the apparatusisready
for a repetition of the above-described oper-
ation when the slowmotion of the pawl-and-
ratchet gear shall have raised the weight 20
through one hundred and eighty degrees back
to the position shown in IYig. 2.

The coring out of the casing of the valve 5
is impor tant, because lem*mn narrow bear-
ing-surfaces 7 7 it secures a 11#11te1' hearing
and smoother fitting of the deLS and pre-
vents the escape of gas at the same time that
it reduces the friction of the valve in turning.
There will be a tendency for some of the con-
tents of the valve to lodge in this cored-out
portion 0 of the valve-casing, and to free them
I have scored the lower Dbearing-surfaces S
vertically, as shown at 8* in Fig. §, so that
while the valve 1s closed the lodged particles
can run through the channels thus provided
and prevent packing of the material in the
cored-out portions. When the valve is open
again and the material rushes in from the
feed-hopper, of course such freeing action
will be checked, but all that 1s necessary is to
allow a portion to escape, so that the mate-
rial will not become jammed between the sur-
faces.

It 1s evident that various changes could be
made 1n the details of my apparatus without
departing from the spirit of the invention.

A different form of valve might be used.
A different form of loose connection between
the valve and the charging-bell lever might
be substituted. Other fonns of eonnectlon
from the actuating-lever to the controlling
apparatus in the throat of the feed-hopper
might be employed and another form of con-
trolling apparatus altogether might e sub-
stituted. ‘I'he particular form of loose con-
nection between the weight and cam might
be varied and the organization of the pawl-
and-ratchet driving-gear changed so long as
a slow rotation of the weight were produced
and 1t 1s left free to fall and to give the cam
the motions above described.

Having therefore deseribed my invention,
what T claim as new, and desire to proteet by
Letters Patent, is—

1. In anautomatic? uel-charging apparatus
the combination of the hopper, the intermit-
tently-oscillating valve, the charging-Dbell,

sullicient to carry the cam 25 to the right I and counterwelfﬂlt therefm with conuectmfr
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“mechanism which transmits a portion of the

motion of the valve to the charging-bell, sub-

- stantially as described.
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2. Inanautomaticfuel-charging appal atus

the combination of the hopper, the intermit- | .
‘tently-oscillating valve, the charging- bell,

and counter Welﬂ‘ht therefor with the eham
which transmits motion to the valve, and to
the counterweight, that portion of the chain
between valve and counterweight being nor-
mally slack, substantially as described.

o. In a fuel-charging apparatus the combi-

nation of the hopper and the valve located in
the throat of said hopper, the casing of said
valve being cored out so as to leave bemmm
surfaces for the valve only adjacent to the
intersection of the throat and the valve -Cas-
ing, substantially as described.

4. In a fuel-charging apparatus the combi-

nation of the hOppel and the valve located in-

the throat of "said hopper, the casing of said
valve being cored out so as to leave bea,rmn*-
surfaces for the valve only adjacent to the
intersection of the throat and the valve-cas-
ing, and the lower pair of said bearings béing
scored vertically to discharge the ma,tet'ial
collected 1n said cored-out portions, substan-
tially as described.

5. In anautomaticfuel-char a*mfra,ppa,ratus
the combination with the hopper and control-
ling apparatus located in the throat thereof,
of the revolving weight, means for communi-
cating the falling motion of said weight to
sald controlling apparatus, and means for re-
volving the weight in a vertical plane, sub-
stantially as described.

6. In anautomatictfuel-chargingapparatus
the combination with the hopper and control-
ling apparatus located in the throat thereof,
of the revolving weight mounted on a hori-
zontal shaft, the ratchet-wheel mounted on
sald shaft, driving and checking pawls for

G

said ratchet-wheel, and means for communi-

cating the falling motion of the weight tothe

contr 0111110* apparatus, substa,ntmlly
seribed.

7. In anautomaticfuel-charging apparatus
the combination with the hopper and control-
ling apparatus located in the throat thereof,
of the revolving weight mounted on a hori-
zontal shatt, the ratchet-wheel mounted on

said shaft, driving and checking pawls for

sald ratchet-wheel, and means for communi-
cating the falling motion of the weight to the
controlling apparatus, together with a vari-
&ble-speed cear for the Arivin ﬂ‘-pawl substan-
tially as desoubed

8. Anapparatusfor producingintermittent
motion, which consists of the actuating-lever,
connecting mechanism which normally lifts
said lever, the continuously-rotated horizon-
tal shaft, and the weight mounted thereon,
the loose cam mounted on said shaft, and bear-
ing on the lever, and the conneetlon between
Welﬂ'ht and cam, which permits one to make
& partml 10tat10n independent of the other,
substantially as described. |

9. Anapparatus for producingintermittent
motion, which consists of the actuatnw-lever
elastic connecting mechanism which nor-
mally lifts said lever, the continuously-ro-
tated horizontal shaft, and the weight mount-
ed thereon, the loose cam mounted on said
shaft and bearing on the lever, and the con-
nection between weight and cam, which per-
mits one to make a partial rotation independ-
ent of the other, substantially as described.

In testimony whereof 1 affix my signature
in presence of two witnesses.

ARTHUR KITSON.

"Witnesses:
GEO. OAT SUDDARDS,
A. ErNrsT KITSON.

as de-
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