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THOMAS FRANCIS WITHERBEE AND JOHN GILVMAN WITHERBEE, OF DURANGO, MEXICO,

- CHARGING DEWGE .'

= N@S%OES o

bpemﬁca,tmn of. Letters P&ﬁemﬁ

| ﬂpph....s tion ﬁlei Janua y 18, 1906. | Sen&l Hﬂ. 296 800,

 Patented Aug. 20, 1607,

: TG all fwkom it may cancsm |
- Be 1t ]s:mwn that we, THOMAE R R&‘\. CIS WITHERBEE

ﬂ.nd JorN GILMAN ”E"%HHER:BEE -both citizens of the
;United States, zmd remdents of Duranm in the Stme_
5 of Dumngo Mexico, have invented a new and Im- |

g}mved Charging Devme of which me fo]lewmw 18 &
ﬁﬂl clea:s: and. exact desenptlon : -
Our 1mvention relates to mprevements in chargmg

| avpamtus and - especmlly $o charomcr app&mtﬂs ;.or-"

m use on blast furpaces and the like. -
7 The principal obgects of the mventwn gre to emble'
the distribution of the f:ha:rge to be mdm more per-

fect e:{mtrol than ha,a herétofere been the case 3150 o
prowde for a fhore eﬁuem mmg of the elemems of .

"415 the charge, and-to provide a gas seal; the apparatus
bemﬂ' adapted to the ukeof the medem Sklp—h(}lst

- In'the pracmcai wankmg of. blast furnaces, espﬂcmlly "
the larger ones, 4 tendency has been developed for the |
ascendmg gases fo “wander”; that is, for the gaseous
' ‘129 clrcula.tmn to take meg'ular and varying. channeis, at |
tmes coing up ‘the. outside next to the lmmg, and ab

other times passing up through the'center. In the
- first; case it is: -very desi:mcm?e o "i;he fire-brick 1m111g,
. and'in both casesit is fatal o mel -economy and to

:25 gaod quality of preduct

| mmm# of the charge.

cansumptmﬂ but 1§ accomgmled by’ many disadvan-
tagés such ag &ust—thmmﬂg, slips; and. se—cz.llﬂd ex-

plosmna the latter not- m_{"feqaen Sy bemg ﬁ£cempa—
me-d by loss of }ifé and great financial loss. - ¢ o

Mosr, fumaces are-equipped: with a amgle cﬂargmg-
be]_ or mth some other. form of a’;}pamtus not per-

mttmg any v arlatwn in the dlstrﬁbuti{m Qf the eh.arﬁe
-OF any’ mixing -of  the I’ﬂaﬁ&ﬂﬁiﬂ prevmus to charging
them mto the furmce, and when a furnace is' s0

4{3 equlpped the manager is powerless either to avmd the’-
tmubles meﬁtloned abm«e »:}?* 1o escape the 00115@- :

‘quences. .

- Our invention is desgﬁed to CGmpletely overcome
" the defects of the smgle Peits and all appamtus with a
":45 fixed and unvarying method of distribution. It is

- designed to locate the charge in sev eral pw_ceq at’'the
- stock line, and also to prov 1de ior'a pelms"‘t IﬁlKLﬂﬂ‘ of

the materials of the. charge.

-~ Reference is to be had o the acmmpanymﬂ' draw- .

5{} -ings forming a part. of this specification, in which simi-

lar characters of reference mdlcate correspondmt, part;;.

in both the ﬁguxes
- Figure 1 is
partof a blast furnace, Wlth a preferred form of a por-

-5@ tion of our invention ‘apphed theret{), Fig. 2 1S g simi-|
| 1&1‘ view eﬁ 2 ui)ﬁlﬁﬂ of 2 charging dex 109, gemewhat | chm:geﬂ of mateﬁal from 8 Ship.o

-

Such ﬂbnozmal condltmns_
of circulation are due to the goges seeking and following .
" ‘the lines of least. resistance, stich lmes bemg generally -

due to ia,ultv charging apamf}uﬂ aﬂd lack-of a proper
~The damge and frouble does

3@ 'ﬂot end with a poor: quaht; of product ot 3 hlgh fuel

ig &, central “f,ertlcal sectmn of the apper.

| The ring is also pmmded with a, very long outlet leg, so.
that = suction will be caused to- aspirate the water.
_thmugn the ring and elimninate any chance of water en-

‘tering the furnace ag aresult of the possible breakage of

| material is fed in the manner to be desciibed.
botfom of this second hopper is norma]ly cloaed by a
.dGWILW&I'd].} -Opening . bell 10. Abope the top of the
‘hopper 9 is a rotary mixer or chme 11 for receiving

ing wﬁtu-caolmg passages 6 located in its walls.

the hopper 2, out it Wlﬂ be understood that i 1t may be
‘made movable and adjustable without departing from .
| ~The bottom of the hoyper '
15 narmally closed by a-bell 7. This bell is capable of

- passing through the bottom of the hopper and the ring -

-"the spirit of our invention.
shown in dotted lines.

- furnace the bell will be placed in this posrtmn
“the bell is in the lower dotted position, material coming
._'hom the hopper will strike the surfaces of the bell and-
|, will be forced outwardly toward the lining of the fur-
“When the bell is in the position shown in full’ _' |
140

‘nace. -

I!lﬂdlﬁ&d and alsa embadymg the prmmple of our

detaﬂs shoml in Flg 3; and 17‘1':»' 6 18.an end elevation

| of the parts ShGWIl in Fig. 5. Fig. 7 isa diagrammatlc
side elevation of cams arranged for dw1d111g the cycle
| into. quantities of ﬁths and Fig. & is a somewhsat
similar view. showing cams 64%, 65, 66, 80 arranged ss-
1 to dlstnbute t]:uee charges in one p031t1011 of the beﬂ
WO chalges in ‘the second posu;mn and one chawe n i
| - 70
-Tiae furnace 1 is as usual pmwaed mth an opemng
121 in its upper pa,lt in which is located hoppe1 3, hav-
ing 2 mouth 4 at its lower end. This hopper is pro-

the third position.

_:_mm*entlon Fig. 3is'a dlagmmma,tm side elevatwﬂ ol -
2 part of-a [umhace plant, indicating certain control-
ling devices w}nch constitute a- ‘part of our mventmn ;

80

Fig. 4 18 3 fraﬂmentary end elevation of the same; 7.;'
'Fig. 5-is o side elevation on- an enlarged scale of certaim -

65

wdeﬁ mth & conieal dlstrlbutmtr ring or shield 5, hav-

These

75

passages may. be formed by coring, casting plpes in the

-ring, or in any other desired manner, and are intended
‘to be connected mth a source of suppiy by megms of

which. the water is admitted under a very. low head

the ring. - The ring is shown as rigidly mouuted upon

9, 80 thai 1t can assume &i ther one of the two positions

80

85

90

When in the upper position
shown in dotted lines, ma,terlal passing into the hopper:
will flow i inwardly toward the center of the furnace, and.

consequently when it is desired to fill the center of the . .

lines, mateﬂalm_l uhde down the conical surface of the
bell; strike the ring 5, and } ve forced to a still farthel
degree. toward the lining. -
office of the bell is tha‘t of a spreader, and 1.1.4 18 nmj 1B~

tended to act as a gas seal for the hopper.

The h@pper 3 is provided with an upper ‘conical por-

ﬁ hen-

IL will b"& seen tjl&“t Lhe .::{}1 e

95 -

105

tion 8, and these two parts together constitute a by-pass
chambel underneath a second hopper 9 into which the =

" The

110

2707 G‘E:h\.x.ch&xfm@_de« -



10

vice.
flange 12, having a track 13 on.its lower edge. This
track befus upon grooved wheels 14 motunted on theside
of the hopper 9 or any other stationary part of the de-
vice. The chute is provided with an external gear 15
meshing with a gear or pinion 16, driveninany Urdinmy
or desired manner to provide for rotating the mixer.
The mixer is also provided with a series of corrugations

or ribs 17 extending radially along the inside conical

surface thereof. It will be seen that the rotation of this

- mixer will result in the carrying of the material around

- with it to a certain degree on account of the ribs or corru-

15

20

25

30

. 30

40

gations 17, and that the material will in this manner be
retarded sufficiently so that it will not be too rapidly
dls(,harged into the hopper 9. The bottomi of the
mixer is controlled by an upwqmlv—crpemnn bell 18.
The upper hopper is provided with a flange 19, and with
an annuldr cup 20 the outer edge of which is 10We1 than
the upper edge of the flange 19. This annular cup is
preferably filled with water or any other liquid, to ai-
ford a gas seal between the hopperand the rotary mixer,
the mixer being provided with a depending flange 21
entering the liquid throughout its circumference.

For operating the bells 7, 10 and 18, many different
kinds of mechanism may be employed. That with
which we have chosen to illustrate our invention com-
prises a hollow tube 22 rigidly connected with the bell

18, a hollow tube 23 rigidly connected with the bell 10
and pasbmg through the tube 22 and extending aboveit, .

and a rod 24 connected with the bell 7, passing through
the tube 23 and extending above it. Efwh of thesena-

nipulating devices for the bells is pwatallv connected -
~with alever, these levers being numbered respectively

25, 26 and 27, and all of them being pmc}ted on a sta-
tionary Stand‘ud as for example 28. The levers are

preferably manipulated by means of p1 essure cylmdels '

29, 30, 31 and 32, these levers being provided with pis-
ton rods 33, 34 and 35, and the piston rods being pro-
vided Iespectwely with pistons 36, 37 and 38. These
pistons are located respectivelyin the cylinders 29, 30

- and 32. The bottom of the cylinder 32 is provided with

50.

a, piston rod 89, which is rigidly connected with a piston
40 located in the cylinder 31.
and turns when in action, for the reason that the fuel
in the bottom of ther evoluble chute connects the chute
with the bell. Owing to the fact that the bell 18 ro-
tates, the danger of (1oggmfr and the loss of power
from friction are avoided, and the action of the charg-
ing a,ppamtus is rendered more satisfactory.

The pistons 36 and 37 work in the ordinary manner
vO mampulate the bells 18 and 10. As the bell 7 has

to be set in three different positions, additional operat- -

ing means have to be provided. The pistons 38 and 40

are located in the posu;wn illustrated, when the bell is

bS5 1

in'the position shown in full lines. When it is desired
to raise the bell, pressure-fluid is admitted above the
piston 38 50 that said piston is lowered in the cylinder
32. When it is desired to lower the bell from.the posi-

. tion shown in full lines, pressure-fluid is admitted be-

60

65

low the piston 40, and the cylinder 32 being raised, the
rod 35 will be I'ELISGd to its highest position and the bell

lowered. It will be seen that the cylinder 32 acts as a
counterpoise to the bell 7, and normally forces it b'u‘:l«.
to the position ghown in full lines.

In opemtmn, the gear 15 is provided with a number

‘materials m

The bell 18 is revoluble

‘same way as before.

864,053

It is provided with a downwardly-extending | ot teeth not exactly divisable by the number on the

pinion 16, so that the same relative positions may not
frequently. be repcated between the chute and the
receiving hopper. The chute is intended to have a
slow Totative motion until the skip-car is at a sultable
distance from the top, when the skip-car by means of
suitable trip’motion to be described increases the rota-
tive speed of the chute. This speed is ‘maintained
while the skip-car is discharrrmn' into the chute, so that

the contents of the car will be evenly distributed

in the chute, and until the skip-car has nearly reached
the bottom of the skip, when it is again returned to its
slower motion, preferably by automatic mechanism con-
stituting a part of the present invention. Meanwhile,

by hand manipulation; or automatically, as desired,
pressure is being admitted to the top of the piston 36
in such a way that the bell 18 will be slowly raised in
order that the contents of the chute may be slowly dis-
charged into the hopper 9. This is done so that the
may be evenly distributed in the hopper
through *the rapid rotation of the chute.

By the use of an upwardly—openmg bell in the chute,
the materials are caused to converge to the center of
the hopper below, on account of the converging sides
of the chute. The bell 10, being lowered through the
operation of the piston 37, causes the materials to be
deflected to the lower partof the hoppel 21f thespreader
bell 7 is in its raised position, or if it 1s In its Jower posi-

‘tion it scatters them into the small annular ring. If

this bell is in its central position it 'scatters them onto
the ring 5 and so distributes them in a large circle’in
the furnace. It will thus be seen that th® materials
are constantly being mixed through their descent

into the furnace, and so by means of the apparatus asa’

whole, proper mixing and a perfect distribution are
prawded to suit the regular or varying conditions of
furnace operations. -. | |

It will be readily understood that there are many

70

80

84

90

95

modifications which our invention may take, and that

it is not limited to the construction described above.

105
One of these modifications is shown in Fig. 2, in which .
the hopper 9 and bell 10 are dispensed with, and instead. .

an upwardly-opening bell 42 is provided for closing the

opening 4 'in the hopper 3. This bell is connected
‘with a tube 43 which is substantially similar to the
tube 23, and the other parts are connected up in the
In this construction the materials

are fed as in the other form, from the rotating chute
divectly onto the suriace of the bell 42, which is raised
as desired to dmp the materials into 1he furnace. The
bell 7 operates in ‘the same manner as hefore, being
raised, if desired, into the position shown in dotted
lines, and calrymﬂ' with it the bell 42.

We will now d_escnbe the means which we have

illustrated in Figs. 3,.5 and G, for manipulating the
levers 25, 26 and 27 in o predetermined manncr in

such & way that it can be accomplished by unskilled

labor. The cylinders 29, 30, 31 and 32 are supplied

with fluid undel pressure through pipes 44, 45, 46, 47.

and 48, the pipes 46 and 47 leading respectiv olv to the
upper and lower parts of the cylinder 31. |
We will first describe our preferred mefms of con-

trolhng the admission of fluid through the pipes 46, 47

110
115

120

';25,

and 48.  These three ‘pipes lead from three valves 49, -

50 and 51 of the piston type.

Each valve is provided - 13
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15

864,053 | i =

with an annular chamber-52, which communicates | open the_'valve 50_so as to introduce pressure through

thirough ports 53 with the main portion of the valve.

‘Each valve is supplied with a double piston 54 which

takes pressure in the center and is consequently bal-
anced. Through the inlet 55 all of the valves take

pressure from a common supply pipe 56. Each valve
18 supphed with an exhaust—plpe 7. When the plston

54 isin the position shown in the left-hand valve 51 in
Fig. 5, the supply pipe 56 communicates with the in-
terior of the valve between the two portlons of the pis-

| ton but is shut off from the ports 53 in an obvious man-

- 'When, however, the piston is raised to the p051-
tmn shown in the valve 49 at the right, the pressure is

admitted through the ports 53 to the annular chamber |
52, and from there 1t is freely admitted to the pipe 46

with which this chamber is connected. Upon the re-

turn of the piston to the original position the valve and .
pipe are free to exhaust through the pipe 57. For |

| 0pera,tmg these valves the three pistons are connected

20

- ed to be operated by cams 64, 65 and 66 respectively.
These cams are all mounted at different angles upon a

25 idly mounted with respect to the cams is a -ratchet

in any desired manner with piston rods 58, 59 and 60.
These rods are provided with rollers 61, 62 and 63 adapt-

shaft 67 mournted in bearings 68. TUpon the shait rig-

wheel 69, and an operating lever 70.is also. promded

* This operating lever is provided with a pawl71 for con-

- is also provided, having a pair of stops. 73 adapted to be -
placed in any desired one of a series of perforations 74
‘in the guide. The three cams being set at the desired
“angle to each other and being pmvlded with the requi-
site shape in order to produce the desired manipulations

30

30

trolling the ratchet in an obvious manner.- A guide 72

of the bell 7, it will be necessary for the operator to

‘merely rotate the shaft 67 by means of thebpemting

~lever 70 by a step-by-step motion through the operation

40

49

of the mtghet—m heel 69, and this will cause the bell to
assume the three different positions and retain them

for the length of time desired. The operation of this
‘part of our invention is as follows: Supposing the fur-

nace manager to have decided to place three consecu-

tive charges next to the furnace walls oron the outside,’

then three intermediate charges, and ﬁnaﬂy two in the
center, the whole number of charges forming a cycle

oi E‘lﬂ‘ht in a series of th.lee and one of two. Kach of -

~ the cams would in this case be designed to have 1ts

50

circumierence divided into eight parts, of which the

cam 64 would have a continuous circular surface at a
maximum distance from-its center equal to three of
‘these parts, or three-eighthsof the circumference. The-
cam 65 could be constructed in the same manner but
would be located so that. the first one of these divisions

- would be ad]at,ent to the last one of the divisions of the

b L
el |

other cam. The cam46 would be provided: with two

divisions of a similar nature, and would complete the

~cycle. The cams illustrated in I‘1ﬂ' 6 are de:ﬂgned in
this way. The parts being fixed in this manner, the

~ gperation of the lever 70 eight times 11t orcler to rotate

60

“tion shown in Fig. 1, during three movements of the

6D

the ratchet-wheel 69 to a complete revolution, would

hold the distributing bell’7 in its normal full-line posi-

lever, while three char ges were introduced into the fur-

nace in a large annular ring next to the lining, As soon
.as the valve 49 is closed by the rotation of-the cam 64, -
the cam 65 is in position to operate on the roller 62 and

ihe pipe 47 to the lower part of the cylinder 31. This.

will ‘bring the bell 7 into the lower dotted position.
When three charges have been delivered in this man-
| ner at a point intermediate between the center and
circumference of the furnace, the cam 66 -will be ready

to act upon the roller 62, and adxmttmg pressure to the
top of the cylinder 32, causes the bell 7 to rise to its up-

per dotted position and dlsmbute the next two charges
in the center of the furnace. In like manner any cycle

desired can be produced by substituting proper cams.

| Thus a five-charge cycle should have cams divided into

fifths distributed among three cams 642, 65°. and. 662,

| shown in Fig..7,in the desired manner. In all cases
[ the number of cam lengths should be evenly dwlsl,ble
| by the number of charges forming the cycle,

70

80

n Fig. 8 inillustrated another set of cams 64°, 65 and .

| 6*‘—‘ in which three charges are distributed in the first

posﬂtlon of the bell, two charges in the second, and one . -

1in ithe third. The number of teeth on the ratchet-

85

wheel 69 corresponds with the number of divisions into -

which the cams are divided, there being eight in the

in Fig. 7. The object of thé stops 73 is to adjust the
movement of the lever 7 0 to suit the ratchet-wheel,
In practice it is best to allow the lever to move the

‘wheel about one and a half ratchet lengths in order not

to maiss picking up.the next tooth. The advantage. of
this device for ¢ut0matlcally loeating the spreader bell

7.is-that it does not depend upon the memory or faith-
fulness of the man who actually charges the material

into the furnace, but is necessarily madt, to operate

| automaticatly in accordance with the judgment and

predetelmmed plan of the furnace manager. The

lever70is also provided with attfwhments by which the

control of the eylinder 30 and the bell 1018 Pt ovided ina

_gimilar automatic manner. A link 75 is connected

_form shown in Figs. 5 and 8, and five in the form shown

90

100

with thelever and with another lever 76 which aperates |

| a three-way valve 77. This valve is prov ided with an

admission-pipe 78, an exhaust p1p9 79, and is connected
with the pipe 45 so as to automatic 111y control the ad-
mission of pressure fluid to the cylinder. 30. ,

The opera,m{m of the cylinder 29 is controlled 1n an-
other manner, which will now be described. A track
80 for a skip-car 81 is located in the usual manner neay
the furnace, and may be of any desir ed kind and con-

struction. Near thistrack arelocated a pair of sprocket-

wheels 82 and 83, having arms 84 and 85 respectively.

These wheels are. connected together by a sprocket

chain 86, and the arms are located in such position as

to be rea.(hly operated by the wheels of the skip-car
when it réaches the proper position so ag to turn the
sprocket-wheels for a purpose to ‘be ‘described.” A

109

110

115

second sprocket wheel 87 is rigidly mounted with rve- -

spect to the sprocket-wheel 83, and is connected by a
chain 88 with a sprocket-w heel 89. The last-men-
tioned spmckctﬂwheel 13 11101111Led on 2 shaft 90 and is
provided with two arms 91 -and 92. The second of
these arms is wnnected with o cock 93 in the supply-
pipe 44, and it .will be seen that the operation of the
wheel of the skip-car in turning the arm 89, will rotate
the shaft 90 sufliciently to open the cock 93 and admit
pressure to the cyhnder 29 so as to open the bell 18.
The other arm 91 is connected by a link 92 with a valve

120

125

93 in o supply plpe 94 Wthh controls the ad1ms31c-11 of 130
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steam to an Operatlng engme 01 motor 95. This engme 1 frem the said- hepper te the by-peee chamber, a,nd means

may be of any desired kllld and cha. racter, but I plefe;r “for epeiatlnn' said last-mentioned beli, comprising a lever 75
£ VW b q .connected therewith, a piston connected with the second

a pair of Westinghouse standard ‘311311'195 of the mcleeed\ -lever, and a cylinder in which eeid lest-ment'le‘ned piston

type coupled mth cranks at 90 degrees. They trensm is ddapted to operate. - . .

5 mit power to the leon 16 threugh ﬂ'ee.rmg 96 aﬂd ‘a. -6 In a‘blast fﬂﬂgace charging apparatus, the combina-
shatt 97. . | - tiort of i hy-pass chambeér, a bell for partially closing the .80

A 3 “lower end thereof, means for moving the bell to positions
The Opera.tmn of this part Of Our 11-“7911131011 is 3'5 fOl" 1: both ‘above and below the lower end of the chamber, sald

lows: If the rotary mixer 11 is in slow rotation ceueed ‘nYeans cempmei’ne a lever connected with the bell, a piston

bY tlle en_glnes mnnlng on a. by_pass Valve (the englnes eennecteﬂ With thet IE'V&I'- N Iﬂﬁvﬂble cyllnder in which Bﬂ.id -

10 'havmg {ixed eccentrlce) when the Eklp car arrives at. Hpiefen is* located, a second piston rigidly connected with 85
.the cylinder, a statlonary cylinder.in which sald second,

the point indicated in Fig. 3’ the forward, W'WB%I ¢ piston is.located, a rotary mixer adapted to discharge ma-
~encounters the arm 85, depreeemg it, and threwe the-l terial into sald by- ‘pass chamber, an ypwardly-opening- bell
arm 91 to admit more steam to the engm,es &nd t,]]ug:_ b fOT eentm;lim;, the discharge of material from™ said mixer,

fl,(‘celere,te the rotation of the chute The se.me a.ctlon. and. means ﬁez operating said last-mentioned bell compris- 9(} '
T infr a lever /and a power-cylinder connected with the lever. -

15 of the wheel of the skip-car operates the arm 92 and | 7. Ina blast furnace charging apparatus, the combina-
| admits pressure to the cylmder 29, and it &130 IJJOVEH . tmn of a p;; -pass chamber,. a beil for pertlelly cloging the
the arm 84 upwardly into such posltlon that When the | lower end thereof, means for moving the Dell to positions

skip-car returns it will be Hit by the rear wheels of the | both ebeve and below the lower end of the chamber, said 95
| means eemp1 ising a lever connected with the bell, a pis-

5 Sl‘lp -car and return to its nﬂmal POSIUOB B‘Ctua‘tmg 4 ton connected with the lever, a movable cylinder in wh1eh |
0 the other parts in an obvious manner to. bl'lllg them to | said piston -is located, a second piston rigidly. connected -
- the positions in which they. orlglnally were. ~These with the cylinder and a stationary e¢ylinder in which sai@ -

Oner&tmg devices have been illustrated and deecnbed second piston is located, and means for controlling the ad- 100
mission of preseure-ﬂmd to said cylinders, said means com-

as convenient for e,(,comphehmg the desired results, prising 4 series of velvee and means for operatinﬂ' the-

but 1t 1s to be understood that they may. be greetly, ‘valves, B
25 modified or replaced by equivalent dev.lees “111 order to”] 8. In a furnace charging apperatue, the cembmetien of

carry out the invention mthm the ecope of the ap- |.8 bell, a movable rod connected with the bell for operating 105

“pended claims. it, a piston connected with the rod, a movable cylinder in. -
o P o ., | which said piston is located, a- second piston connected -
- Having thus described our invention, we clalm as | with said cylinder, a stationary cylinder in which. said.

-~ new and desire to secure by Letters Patent"' R last-mentioned piston is mounted, a plurality of valves for
centmllinfr the admission of fluid-pressure into the first- -,11@_' 3

cylinder and into the upper and lower portions of the eee—
ond cylinder, a series of cams u)r operating sajd valvee a "
shaft upon which said cams’ are rlgidly meunted and
means for s1multeneeu;aly operating the cams. o
0. In a furnace charging apparatus, the eembinetlen of 115.
a bell and means for moving the bell comprising .a pair of -
cvhndem having pistons therein, a plurality of valves for
~controlling the admission of fluid-pressure to said cylin-
clers, a cam for operating each valve, -each ef said cans be-
ing provided with a surface havipg a radius equal to the {99
maximum throw of the cams, the suin of said surfaces on
.all the cams heing substantially equivalent to. a complete”
~circle and the cams being set at such an angle. to .cach
other that one of them' is elweye in peeitien to eeuee a |
maximum throw, . . S "1'25
10. In a furnace charging epperetue the cembinetien of
- a bell and means for moving the bell comprising a pair of
cylinders having pistons therein, a plurality -of valves for
eent:ellme the admission of ﬂuid—preseure to said cylin-
I ders, a eam for epemtmg each valve, each of eaid cams 330,
being provided with a sur face having a radius equel to the-
1 memmum throw of the ceme the sum of said surfaces on all
“the ‘cams being - gubstantially equivalent to a complete
circle -and the cams being.set at such an angle to each
other that one of them is always in. position to cause a '13 B
maximum throw, a ratchet- wheel mounted with respect to |
" said eeme an oscillating lever heving a pawl for the en-.
gagement e,f said ratehet—wheel and a gmding end limitmg
deﬂce for the lever. - L |
| 11. In a furnace charging epperetus, the combination 140
of two bells, a pressure cylinder for opereting one of them, -
two pressure cylinders for operating the other, a series of
valves for controlling the admission of pressure-fluid to
said pair of cylinders, a valve for controlling the ad-
mission of pressure-fluid to the other cylinder, a series of 14 5

30 1. In a charging aevme the combination of a hopper for
receiving ateuel a Dbell for controlling the discharge of
material therefrom, a rotary mixer for leading the mate-
rial to said heppe1, e'u@ mixer being provided with ra-
il 1)1eJeet1¢)11e upon its inuner eulfaee, and meene for ro-

35 tating said mixer. - - * |
D, ln a charging devicé, the eomblnetlen ef a  by- peee
(,h amber, a bell for partially closing the lower end thereof,
mesns for moving the bell to positions above and below

sal: lower end, a distributing untﬁleeated below the lower

40 eud of the chawmber, & hopper located at the upper part of
eaid chamber, a bell for controlling the discharge of ma-
terizl from  said hopper, a mixer located above said hop-
per. and an upwardtly mevabie bell for controlling the dis--

- charge of material from the mixer to the hopper..

45 3. In a charging device, the combination of a by-pess_
chamber, a bell for partially closing the lower end thereof,
menns for moving the bell to positions above and below
said lower end, a distributing ring located below the lower: |
end of the ehembel a hopper located at the upper part of

- 50 said chamber, a bell for controlling the discharge of mate-:
rial from said hopper, a mixer located above said hopper,
an upwardly movable bell for controlling the discharge of
material from the mixer to the hepper a 2as seal between 1

said hopper and mixer, and means for rotating the mixer.

55 4, In a bLlast.furnace charging apparatus, the combina-
tion of a by-pass chamber, a bell-for partially eclosing the
lower end thereof, and meéans for ‘moving the bell to posi-.

{ions both above and below the: lower end of the chamber,

' said means comprising a lever connected with the .bell, &

0 piston connected/ with the lever, a movable cylinder in |.

which said piston-.is located, a second piston: 1lgidly con- .

nected with the cylinder, and a etetmnely eylindel: in.‘ |

which said second piston is located. B

5. In a blast furnace charging apparatus, the cembma-

65 tion of a by-pass chamber, a bell for partially closing the
lower end therveof, and means for moving the bell to posi- cams for controlling said ﬁrst—mentlened valves, a lever

tiohs hoth akove and below the lower end of the chemhel | for controlling the last mentioned valve; and means for

sqid means comprising a lever connected with the: belI - SIIHHItﬂH@OUElY eperetmg said cams and lever
piston ¢onnecred with the lever, a movable cylindel in | © 12. In.a furnace charging apparatus, the cembmetien

70 which said piston is located, a second piston rigidly con- of two belle feL centrelling the admission of a charge to 150
nected with the ¢ylinder, a stationary cylinder in which | the, furnace, -2 movable rod connected with each bell, a-
<nid second piston is located, a hopper above sald bv-peee' -preeeure-cylinder heving a. piston connected with one of
chamber, & hell for controlling the discharge of material the rods, a pair et preeeure eylindere having a piston con-.
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nected mth the other rod means for adn:athng a fluid to
the first cylmder, means for admitting a fluid to the pair of

cyhnders, means for conirolling said first-mentioned means
~comprising a three-way cock, ‘means for cqntrolling the |
.means for admitting a . fluig to the pair of cyllndels com-
prising a plurality of valves and a plurality of cams for -
. operating the ralres, and means for s1n1altaneons1y oper—'

- ating.said cams and said three-way COCK.. - |

o 13 In a furnace charging apparatus, ‘the - combrnanon‘
of two bells, iwo movable rods one connected with each

bell a piston connected with one of said rods; a cylmder

' -in which said piston is located; a piston connected with the

. other rod, a movable cylinder in- which sard piston is lo-
- cated, a third piston’ connected with the movable: ¢ylinder, |
8. stationary cylinder 1n which said ﬂ:urd piston ‘is located, .
means foF cont rolling - the admission of fluid-pressure to |

. the second and third cyhnders colnprlsmg 8 sSeries of

20

- valves and a series of cams for operating the valves, means |
- for controlling . the admission of ﬂnrd—pressure to the first-:
_mentxoned cyhnder comp11s1ng- 2 cock and a lever for
‘operating it, 'a second lever; and. connect1ons from’ sald"

_' | -"':second lever to the ﬁrst—mentioned lever and to the cams

35

43
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= charnber

" the n:uxer -_ i - - ~
16. In"a blast fnrnace chargmg apparatus the com-.
‘bination of a rotary rnlxer a motor for rotatlnb the mixer,

14, In-a- blast furnace charging apparatus,” the com-
bination of a by pass chamber, a bell for partially’ closing
.the lower end thereof, means for moving the bell. to- posi- -
. tions both above and I:seloa;r the lower end of the by pass-
cha:nber said means comprising a lever connected with the
bell, a piston-connected with the Iever a movable cyhnderj
" in which said piston is located, a second piston rigidly
connected with the cylinder; a stationar:,ir cylinder in which
said seconnd piston is. located a rotary mixer. adapted
to discharge material into said hopper an upwardly-
opening bell for controlhng the.discharge of material from-
said mixer, means’ for operating said last-mentioned bell | |
{.an open. lower end, a distributing bell, -a distrlbnting ring
.}ocated below the lower end of said hopper, and means for
“moving said- bell to pomﬁons above ancl below said dis-'

eolnpuslng a Ierer and a power-cylinder connected  with
the lever, and means -for controlling the adn:ussron of

‘operating fluid to the Iast-mentioned eylmder and to the’
other two. cyhnders * ~ SRS ~ L
15. In a blast fnrnace chargmg apparatns, the com-
bination of & by pass chamber, a bell for partially closing
‘the lower end thereof, means for moving the bell to posi-
- tions both above and below the lower end of the by pass -
said means comprising a lever- connected with i
the bell, a piston conunected with the lever, a movable cylin-

der in which said piston is located a second piston rlgidly

connected with the c¢ylinder, a skip-car, a rotary nuxer'

means for rotating the mixer, ‘and means. controlled- by the
movement -of the skip-car for controlling the rotatlon of

a valve for controlling the admlsslon of pressure-fluid to

- the motor, a skip-car track located adjacent to the furnace,

a bell-operating cylinder harmg a valve, an arm loeated

8

_adJacent to the sk1p~car track and adapted to be operated

by a skip-car on the track, and ‘means for- transmitting

. motion from said a1rn to said valves for controiling them.

17. In a blast furnace charging -apparatus, the com-
bination of g rotary mixer, g, motor for rotatme the mixer,

1 & valve for controlling the admission of pressure-fluid to
the motor, "a skip-car trackr located adjacent .to the fur- }
“| nace, a béll-operating cylinder having a ‘valve, an arm

located adjacent to the sklp -car track. and adapted fto be

,operated by a skip- -car on the. track, and means for trans-
'n:uttmg motion from sald darm to said valves for control-.
ling” them, said Means comprising a sprocket-wheel con-
nected Wrth the- arm, a second sprocket—whecl 8 chain for.
- connecting - ‘the sprocket-wheels, and means for connectlng'

the second sprocket-wheel mth saui valves.
18, A furnace . chargmg -devicef. compnsmg a movable

‘mixer, a valve for controlhng the motion of the mixer, a

bell Wlthlll the mixer, a valve for controll,-in.= the motion

65

60

65.

70

of the bell, a sklp-car track located adjacent to- the fur.®
.'naee a_pair of arms-located in the path of the Wheels of - -
the sk1p-ear a . pair of. sprocket-wheels with respect to.
_Wmch sald arms’ are. rigidly mounted, said arms being set
‘at an” angle to. each other, a chain- for connecting. said’
A 'sprocket-wheels together, a second pair of sprocket wheels

75

one of ‘which ' is rigldIy connected with one of -the first L

‘pair; a chain for connectlng the second pair, a link con-

-. nectlng- cne -of sald second pair. of sprocket-wheels, with

| one .of said valves, and a link for oonnectxng the same .
-_ sprocket-wheel with’ the other valve |

19. A charging apparatns, compnsmg a Inorable mixer,'
‘a valve for controlling a motion of.the mixer, a movable

bell ‘in.the mixer, a valve for controlling a motion of the

'_bell and ‘means for simultaneously operatlng said valves.

20. A -charging apparatus, compnsing a . hopper having

trlbutlng ring:

21. In a charging dewce the coxnbmatron of a by-pass..'
. chamber, a bell for partially closing the lower end of said :
' by-pass: chamber, means for moving said bell to positions.

above and below said lower end a distrlbnting rmg

hopper located abore said by-pass’ chanlber a rotary mixer

located at the upper end of said hopper, and a bell for

controlling the discharge of rnatemals froro. said rotary
mixer into said hopper. - -

" In testrmony ‘whereof we have s1gned our names to this

. spec1ﬁcation in"the presence of two snbscribmg witnesses.

o

THOMAS I‘RANCIS WITHERBEE.
JOHN GILMAN. WITHERBEE.
W1tnesses - SRR
- C. H. Boanr, .
- Luis MBNA,
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located below. the. lower end of sald by-pass chamber, 'a .

100
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