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To all whom it fmay coOncern:
Be it known that I, Jay H. HALL, a citi-

zen of the United States residing at New
York, in the county of New York and State -

of \Tew York, have invented or discovered
new and useful. JImprovements in. Progress-

ive Cut-Out Mechanism, of which the fol-

- lowing 1s a specification.

16

In order to provide a uniform distribu-
tion of the material charged into a blast
furnace, the furnace top 1s sometimes so

made that it can be revolved through a larger

- or smaller angle after each skip-load has

15
20

29

been deposited upon the usnal bell in the top.
Such an angle of revolution can be selected

‘that the successive charges may be dis-

charged i1nto the furnace at any desired num-

ber of degrees from adjacent: charges. If
the skip always dumps the material into the

top at the zero point, the top may be re-
volved 85° and the material dropped 1into
the furnace. The next skip-load 1s, after

having been deposited in the bell, revolved |
170° a,nd dropped ; the third is revolved 255°,

and dropped; the fourth is revolved 340°

- and dropped ; and the fifth is revolved 425°

30
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be a space of 5°

and dropped. The latter will be 65° from
the zero point.
each load being dropped 85° beyond the pre-
vious one there will be 72 skip-loads charged
before the top will again stop at the zero
position and begin to repea,t the cycle. As
each charge 1s deposited at 5° less than a
quarter revolutlon it is seen that there will

between the 'adj acent

charges. If each ano'le of movement 1s 87°

mstea,d of 85°, the charo“eq will be spaced 3°

apart and there will be 120 movements or

steps before a cycle 1s completed. Similarly,

1f the angle of movement is 89°, the charges
will be spaced . 1° a

cycle.

My inv ention is a devme which will atuto-
matically sto

that any desired angle may be 1ncluded be-
tween two successive stops

I shall describe the device as used in con-

‘nection with-an electric controller operating

‘a.motor which drives the revolving mechan-

“ism of a blast furnace top. Its uses are not
limited to a blast furnace top only but it
‘may be a,pphed to any mechanism moving -

thl ough - any gwen cycle. .

If this cycle is continued,

apart and there will be 360-
1movements or steps befme completmg a

p a revolving mechanism so

iy

~of the wire ¢, .

wire §'° and the variable resistance R’.
has one end connected to the IB%lSt.:‘lll('e R by
|-a movable connection, these features. being
| shown- and described in A. C. Kastw ood’ |

Fi1 gu1e 11sa dlagra,mmatmal representa,-
tion of one form of my invention for use

05

with a non-reversing motor; Fig. 2, a vertical . -

section through the cut- out mechamsm for
use with the invention shown in Fig. 1;

Fig. 3, a diagram of a second form of my in-
ventwn for use with a reversing motor; and

Fig. 4, a vertical section of the cut-out

,mecha,msm for use with the invention shown
in Fie.

Refer rlng first to Figs. 1 and 2 S’, $%, and
S® represent a set of ma,gzt:te,th:}::-,tl1*53r oper‘*l,ted

60

65

| starting or acceleratwn switches, having the

respective Wmdmgs s’, 8%, and 33 f01 actu- -

ating the respectiye switch arms s* 5, and s°,
arranged to enaage with the ﬁmd contacts
s’y 8% and °, respectively. . The fixed contact

57 is connected by the wire s° to the movable -.

contacts s* and s°. The movable contact s*

tacts s* and s° are connected by the wires s'2
and s'* to opposite ends of the starting re-

sistance R, its middle-point being connected

by the wire s'* to the fixed contact s°.

| _M 1s 2 motor havi ing 1ts armature m in

series with the series ﬁeld wmdmo‘ m” con-

nected to the negative side of the main switch

S by the wire 515, T also provide the shunt

tween the wire 8 and the wire s'* by means

of the winding C bemg ]omed by the brashes
¢ and ¢ to the rings ¢ and ¢* on the hub of

“the clutech (Fig. 2).

I provide the throttle H, actuated by the
winding 4, bridged by the wire s'° on the
, which

patent, No. 867,810, granted October 8, 1907.

{ The auxihiary cont act A’ of the throttle H
1is connected through the resistances »” and 7*
to the lower ends “of the windings s* and s°
and also to the wire s'?.
‘the winding

ing s* 1s connected to the auxiliary con-
tact s'%, the contaets - 313 and s

70

is connected to the positive side of the main.
switch S by the wire s'*; and the fixed con-

75

80

-wmdmo' m? bridged across the mains be- -
85

, The remaining end of the
armature wmdmg 1s connected to the nega-
tive end of the resistance R through the
‘winding C of the magnetic clutch J, the ends

90

95

100

The lower end of .
s 1s also connected to the

~auxiliary contact A® and the auxiliary con-
| tact s, while the lower end of the wind-

108

being



~ the'coil C and the rings ¢* and c*.

29

>

closed by the auxiliary switch s*°. when the
switch S? is closed. - The upper ends of the
windings s and s* are connected respec-
tively, to the wires s'* and s, =~
K and P represent sections of my cut-out

mechanism, the parts of the section K being \
represented by the small letter A
ponents, and the parts of the section P by the

: with ex-

small letter » with exponents. -

® represents a shaft connected to that por-
tion of the magnetic clutch J which contains
The top
of the shaft %% has pinned thereon the arm %7
which carries the brush %2 arranged to con-

= tact with the two concentric contacts #*° and

11, the former being a complete ring and the
latter being broken or interrupted at the
pomnt 2. , -

»? is a shaft parallel to the shaft %*, the
two said shafts being connected together by
the spur-gears £° and p*° or by any other
suitable transmission mechanism. The shaft

“has loosely mounted thereon the arm p*

£
tn

ol

|
L

60

carrying the insulated brush p*3, arranged to

connect together the concentric contacts p'

and 7'%, the former being broken into six
equal sections p” to p° the sections being
separated slightly but alternately electric-
ally connected by the wires p** and p' so
placed as not to be engaged by the brush .
The contact p* is a complete ring. The

shaft p° has the arm p” secured thereto by a

pin, the arm having thereon a pendent por-
tion arranged behind the arm p® to drive the
latter from left to right. The armature /,

of the motor L is connected to the gear £° by

the pinion 12 on the said shaft.  The upper
end’'of the winding s" is_¢onnected by the

wire 4 to the contact p'2 and-the positive side

of the switch S is connected by the wire 5.

to the contacts %2*°. The wire 3 is connected
by the wire 6 through the field winding I
of the motor 1. to the contact Z** and the
remaining end of the armature /°, the re-
sistance I being between the armature and
the junction of the wires 3 and 6. The long
stationary contact strip #® of the master con-

troller N is connected to the wire 3, which 1s
connected to the negative side of the switch

S. The contact n” of the master controller
N is connected by the wire 1 to the wire p*°
and the contact n? is connected by the wire 2
to the wire p**. The arm or handle n of the

controller has the brush »* arranged to-con-

nect the strip »®.to the strip n” or »*. -
G+ is.a shaft which carries the second mem-
ber of the magnetic clutch J and is connected
at its lower end to any mechanism which an-
oular or other movement it is desired to con-
trol according to the principles hereinbefore
stated or according to pri __
th’ "efrom. I may for the sake of definite-
ness assume that the shaft G is connected to
a, furnace top rotatable by the motor M so-as

i to give the shaft and furnace top the same

\

principles derivable

900,165

angular movement; that is, the same number

of revolutions per minute. .
The arrangement of the wirmmg shown on

Fig. 1 is for a non-reversing controller, since

each move of the driving motor is always in
the same direction. If the arm »n be moved

following circuit will exist: from the posi-
| tive main through the wire s'*, the winding

s’, the wire 4, the contact p*?, the brush p*°,
-the contact p’, the wires 15 and 1, the contact

negative main. The energization of the

winding s’ closes the switch S” and the motor”

circuit as follows: from the positive main
through the: wire s'*, movable and fixed con-
tacts s* and &%, the wire $*2, all of the resist-
ance R, the clutch winding C, the armature
m of the motor M, the series field »’, and the
wire s*° to the negative main. This circuit
causes the rotation of the motor M and con-
sequently of the shaft G. As the circuit of
the clutch winding C is also closed the shaft
%8 will be caused to rotate with the shaft G.

As soon as the speed of the motor 1ssuch as
to make it safe to cut-out the first section of

the resistance R (which will not be until the

current through the winding A permits the

contacts 2” and A7 to be closed), a circuit is

set up from the resistance R through the
wire §'*, the winding s, the contacts A* and
7/, and the wire s'° to the negative main.
This circuit closes the switch S* and causes
the first section of the resistance R to be
| shunted through the wire s'°, the contacts ¢’
| and s, and the wire s'* to the second section
of the said resistance. As the winding s* 1s
| in the circuit of the contact A" and A as the
throttle H may be lifted as soon as the
switch S? has been closed, the winding s 1s

still kept energized by the small current

| flowing through the resistance »”, which 1s so

adjusted as not to short-circuit the winding
s? but to permit enough current to flow
through it to hold the switch S* closed,
| though never permitting enough current to
pass to close the switch when open. The
switch S? is closed when the motor current is
so reduced as to
bridge the contacts 2" and A% again, The re-
sistance 72 performs the service for the switch
%‘* that the resistance »” serves for the switch
| .2' o L |
| Astheshaft z® rotates in the direction ot the
arrow, the brush %** soon bridges the con-
tacts £1° and A%, thus closing the circuit of
the field coil /” and armature / through the
wires 3 and 5. The motor is arranged to
tend to rotate the shaft %® oppositely to the
direction of the arrow, but is over-powered
by the motor M. -As the arm %" travels, the
arm p’ drives the arm p® until the brush p*
is brought over the gap between the sections
2" and

| ghe Winging s’ becomes deénergized and the

‘n’, the brush n%, and the contact »* to the.

2 of the contact p'!, at which time

70

to bring the brush #° on the contact »’, the

80
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permit the throttle to
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switch & opens. The switches S? and S* |
aiso open their contact: 1mmediately.

As the clutch winding C has also been de-
energized, the shaft p*® zmd the gears £°, p*°,

and 12 will be no longer driven by the shaft
G, but will be drwen in the reverse direction

which is now free to rotate
The motor L. operates until
1t returns thé arms 4™ and p7 to the positions
shown in Fig. 1, where the circuits of the
field coil 7/ and the ﬂrmature [ of the motor

bv the motor L

'L are opened, causing the said motor to

stop. - The torque of the motor L: need be
only large enough to turn the moving parts
of.the sections P and K backwardly as just
described. The clutch must be of a capacity

to drive the sections P and K ‘md I‘Of‘lt(—i‘ the

motor L against its torque.

There being six equal gaps in the contact
Y [)“ they are 60° a,part If the gears
P and /% have 85 and 60 teeth 1e::p(,ct1w,ly

1t 18 cle'lr that when the arm p% moves 60° or
to the gap between the sections p” and p? of.

the contact p'*, the arm A" will move 85°.

The inertia of the moving mech‘mlsm canses

the arm 9% to drift to the section p* of the
contact p''; but until the controller arm iq
brought to the contact »?, the winding s
mmot be energized, becquqe, the contact p*
1% 1n clreult w1th the contact 7* and not with
the contact n
enough to b1'1d0'e the gap, s Wlll be de-
enertrued as soon as p'° leaves p’. No 1ner-
tia drift is necessary.

The furnace top, havmg been revolved
§3°, 18 1n position to be discharged by the
lowering of the usual bell. A freeh charge

having Deen placed in the furnace top after-

the hell has been raised, the (,ontroller arm 7

is moved so as to buncr the brush =% on the
The. motor M and. the cut-out

contact n>
sections K and P will be rotated as before.

The motor M will operate till the arm p~

- pushes the arm p to the gap between the

49

0O

GO

(;J

in the furnace top.

sections p* and p*, whereupon the winding s’

becomes deénerg 1zed the switches S’ to S8

open, the motox M ‘-,tops, the clntch J is de-
cnergized, the arm p*® drifts on to the section
P and the motor L returns the arms %™ and
p" to their original positions, ]Eﬂ:Vlnﬂ' the
arm p* behind. “The shaft k3, and therefore

the furnace top, has during this second step

of 1evolut1011 turned 170“ - The

second

charge 1s at the end of this step dropped

nto the furnace and a new charge-deposited

The 0011tr011e1 arn 7
15 againl moved onto the contact »n’ , Causiny

a2 1'9pet1t1011 of the two steps above descrlbed'

except that the fulna(,e top will rotate 255°

hefore the arm p* comes to the gap between
the sections p* and p* on the contact ring
»''. The operations are repeated ad Z@bzr‘um,
the furnace top or other rotary niechanism
rotating 83° further during each step than
1t 10mted during the next. precedmcr step ;

If the brucsh p't 1s wide

~and A2° may also be made to alter the ar-

——

8

that 1s, each successive operation automatic-
ally stops the furn.:u,e top or its equivalent
at a pomt 85° 1n advance of the prevlou%

‘step. . Seventy-two operations wﬂl make ¢

oomplete cycle and a stop will nave been
made at each 5° point about the circle. By
changing the nuniber of teeth 1 gear p' to
87, the successive stops will be 87°¢ apmt and
it-will requne 120 stops to (*omple’re a-cycle,
2 stop being made at each 3° point about
the circle. blmllarly, 1f the gear »*° has 89

70

75

teeth, 1t will take 360 s‘fOp% “to complete a
.'Vde, a stop being. mace at each degree

point. By properly changing the relative .
number of teeth in the gears p“‘ and A°, any
desired arrangement of stops may be ob-
tained. - The number of gaps in the contact
rings p'* and &' may be changed to swit
various conditions. Gaps in the rings pr’

80

&H
rangement of the stops. The motor L is

mcrely a torque device and may be replaced
by other means operated bv gravity, or a
spring, or other force.

Flﬂ‘ '3 does not differ from I*lﬂ" 1 except
that the motor I. and clutch J have been
omitted and the control system has been
adapted to a reversing motor. It may be
supposed that the motor M drives a revolyv-
ing ove-bucket whose cycle of motions is as g5
fol]ow : Starting from the zero position, the -
bucket must move forward 85°, stop, return
to-the zero position, and stop. In the second
forward movement, the bucket must move

90

170°, stop, return to the zero position, and 100

stop. Similarly each successive forward
movement proceeds 85° 1n advance of the
previous movement, to be followed by a re-
turn to the zero 1)051‘(1011.

In IMigs. 3 and 4, the cut out mechanism 105

K and P are the same as 1n Figs. 1 and 2.

F’ and F? are a pair of magnetically oper-
ated switches for giving a forward rotation
of the motor M” and B” and B? are sunilar

| switehes for giving said motor a backward 110

rotation. S* and S° are magnetically oper-
ated switches for accelerating the motor in

a well-known manner. The pairs of switches

I’ B’ and F2, B2 are connected by the well-
known mterlocklng bars:f” and f2.- H is the 115
throttle or relay for controlhno' the switches

St and S5,

To descrlbe the operation, suppose that the
switch S 18 closed and all other parts of the .

“apparatus are in the position as shown on 120

Fig. 3, and the ore bucket, which is to be re-
Volved 1s at the. zero pO’-‘ilthIl.. Since the

| shaft kﬁ makes the same number of revolu-.

tions per minute as the ore bucket, the arm
k™. will' have the same rotary movement as 125

the ore bucket. Therefore, only the move-

“ment of the cut-out arm lc:"' will ‘be con-

‘sidered . 1n thlS description. The zero posi--
‘tion is that shown on: Fag 3. The master |
switch arm » ‘always moves In a clockwise 130-
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direction over the fixed contacts n, n¥, n°,

and 7'°. The contacts p’, p*, and p°® are con- |
nected to the master-controller contact »',
and the contacts »* p*, and »°® are con-

nected to the master controller contact »'°.

The contact %*° 1s connected to the contacts

n® and 7°. The contact 4! 1s connected to

the terminal of the windings of the switches
B’ and B® and the contact p'* 1s connected:

to one terminal of the windings of the
switches ' and E>.

moved to the contact #7, a circult 1s estab-
lished as follows: from the positive side of
the switch S through the auxiliary contacts
of the switches S* and S% the windings of
the switches I’ and F?2, the contact p'*, the
brush ', the contact p’, the wire 1,the con-
tact n', the brush »°® and the contact ring »®
to the negative side of the switch. This cir-

cuit closes the switches F” and F* completing

the motor circuit as follows: from the posi-

tive side of the switch S through the resist- ;

ance R, the resistance R, and the winding of

the throttle H, the field 7’ of the motor M’, |
the switch F’, the armature m, and the |

switch I? to the negative side of the switch
S. As the motor speeds up, the switch 5°
will be closed automatically as were the
switches S? and 8% shown 1n IFig. 1. -
The motor M’ is started and will stop
when the arm 2® has left the contact p’.
The movement of the master-handle » to the
contact n°, causes the controlling circuit to
pass through the windings of the switches B’

and B2, through the contact %', the brush !

/'3, the contact %*°, and the contact n* to the
contact rig n°. This circuit closes the
switches B” and B? which complete the
motor circult, the current pasing through the
armature in the reverse direction, causing
the arms &7 and 27 to return to their original
positions, where the arm 4" again causes the
motor circuit to be opened. When the han-
dle » is moved to the contact »n*°, the wind-
ings of the switches F’ and I are again
energized, the current passing from the con-

tact p?, the wire 2, and the contact #'® to the

brush n® and the contact ring of the con-
troller N’. This starts the motor.again 1n a
forward direction and it is stopped when the

arm 2°® leaves the contact p?, the arm A7 hav-
ing revolved through 170°. When the arm

n 1s moved to the contact »n®, the switches
B’ and B2 will be closed and the motor will
again be reversed, causing the return of the
arms /%7 and p® to zero. ' | _
These operations described are repeated as
desired, it requiring 72 forward movements

before the cycle begins to repeat. For each:

successive movement, the arm 4" 1s stopped
85° in advance of the preceding ome. By

changing the number of téeth in the oears |

or the arrangement of the contacts on the

If the master handle 7 1s

- . S — e EE— =

1

- for said motor, a cut-out switch -
| motor, means for driving the movable mem-

900,165

cut-out sections K and P, any desired cycle
may be obtained. -

- With the construction shown on Figs. 3
and 4 1t is not necessary that the arm p® be
carried across the gaps between consecutive

contacts by means of the momentum of the
moving mechanism, since the gaps may be
! small enough to be bridged by the brush
p'%, and contact will always be made with

either one of the two sets of contacts.

65

70

My invention is not limited to the uses de-

scribed, but is applicable to any apparatus
wherein the described movements are re-
quired. | P
The means described may be varlously
aodified while retaining the spirit of my in-
vention. |
- I claim— . |
1. The combination of an electric motor, a
mechanism driven thereby, a starting switch
for said motor, a cut-out switch for said
motor, means for driving the movable mem-
ber to successive cut-out positions,and means

for rendering the said cut-out driving means

inoperative for a predetermined travel of the

driven mechanism after each cut-out oper-

ation. ' -

2. The combination of an electric motor, a

mechanism driven thereby, a startin%switch
0

r sald

ber to successive cut-out. positions, and
means for rendering the said cut-out driving
means inoperative for a successively differ-
ent period after each cut-out operation.

3. The combination of an electric motor, a

mechanism driven thereby, a starting switch

for sald motor, a series of spaced contacts,

| ative, and means for driving said movable

driving means.

il

contact intermittently past the .successive
spaced contacts, and for rendering said mov-

able contact inactive for variable successive

periods prior to its actuation by its said

4. In a rotary automatic cut-out, station-
ary contact members spaced with reference
to the successive degrees of angular travel
required, a movable contact member cooper-
ating with said stationary contact members,

‘means for moving said movable contact for-

ward at a definite angular ratio with respect
to the mechanism to be controlled, and auto-

matic means for returning said moving.

means to an mmtial pesition subsequent to
each operation of the cut-out. |
Signed at New York city, this 28th day of

February, 1908. '

. JAY I‘I. I’IJATJL.
Witnesses: | |

Mary . GatEs,
KArRL FENNING.
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connections including said spaced and mov- |
“able contacts for making said motor oper-
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