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To all whom it may concern. -

Be it known that I, Bexjamin McInNER-
NEY, a citizen of the United States, residing
at Council Bluffs, in the county of Potta-
wattamie and State of Iowa, have invented
4 new and useful Regulating Step-Switch,
of which the following is a specification.
" My invention relates to improvements in

regulating switches in which a succession of

magnetically actuated switches are stepped
into action at intervals in the course of the
niovement of an actuated body or machinery
and the objects of my said improvement ave

first, to provide such step switch that the

series of switches may be thrown in at inter-
vals in the order desired; second, to provide
such step-switch capable of regularly and
definitely operating a succession of said
switches by a single manipulation of the
operating switch; third, to provide a means
tor automatically and regularly throwing in
a succession of switches without the inter-
vention of a motor for the purpose of sup-
plying successive circuits, or throwing in or
out successive resistances in circuits or in a
single circuit; fourth, to provide such step-
switch without mechanical means for actu-
ating successively the steps of the said switch
or mechanically controlling the same and
having a minimum number ‘of contacts and
parts for adjustment; fifth, to provide such
a step-switch 1n connection with means for
reversing the current successively changed
by said step-switch and means in connection
therewith for changing power and intensity
in circuits established and for“locking said
reversing switches against interference:
sixth, to provide means in connection with
the use of said step-switch to prevent opera-
tion of line switch except when reversing
switch 1s properly disposed; seventh, to
orovide means to prevent the operation of
lgoth line and reversing switches in case step-
switch 1s improperly disposed for initial
operation; gighth, to provide means for pre-
venfing operation of field speeding switch
until the step-switch has completed its func-
tions; ninth, to accomplish these results and
objects without the necessity of opening con-
tacts and 1nserting extraneous resistances.

Other and further objects of my inven-
tion will appear in the description thereof.

I attain these objects by the mechanism
and devices illustrated in the accompanying
drawing, in which—

Figure 1 is a diagram of the step-switch |

| connected in the circuit of an electric motor,

and 1 which Fig. 2 is a diagram of such
step-switch in connection with reversing
switches, a motor circuit and an operating
switch. :

Similar letters-and figures refer to similar
parts throughout the several diagrams and

- VIEWS,

In many classes of clectrical machinery it
s desirable to produce by single manipula-
tion of a switch, regular and successive
changes in current or to throw in successive

circults or combination of circuits and in-

electrically operated machinery to thus auto-
matically step in or out successive resistances
or circuits. It is also highly desirable to
provide means to prevent and to safe guard
the operation of other switches to improperly
operate the circuits and it is especially ad-
vantageous to accomplish these results with-

out the opening of circuits and inserting

extraneous resistances as it has been done
heretofore. | |

While the device is here illustrated in con-
nection with the use of a motor and espe-
cially a motor for use in the operation of an
elevator or car, it may as well be adapted
to other purposes as the throwing in or out
of circuits for lighting purposes as sign cir-
cuits. In Fig. 1 the device is illustrated by
the connection in the circuit of a motor with-
out reference to its use or direction of motion.
1 and 2 are the respective lines furnishing
current to the machinery, in which is inter-
posed the switch s. In this circuit is placed
the armature of the motor z with the brushes
8% and 15*. The line 2 is connected through
the line m to the solenoid ac of the step-
switch and the said solenoid ac¢ is connected
to the line 1 through the line n. ¢ is a mag-
netic core arranged to move within the
solenoid ¢ and having any convenient means
for retardation as the dash-pot e. . A sta-

tionary core ¢’ is also arranged to be mag-

netized by the solenoid ae¢. A series of
switch levers or arms f, ¢, 4 and ¢ which may

' be 1n any desired number are arranged to

move from unequal distances by the mag-
netic attraction of the core ¢’ when energized
and respectively connect the line 1* from the
line 1 to the contacts 1¢, 1%, 38> and 3¢ re-
spectively. The said contacts 1¢; 19, 8* and 3
respectively connect the successive circuits,
which may be used and varied in different
systems to which the invention is applied.
In the case for illustration the line 1 is con-

62

70

15

80

90

199

110



10

15

20

- 30

2

| 926,495

nected through the successive armature re- | connect with the contact pieces 2% and 2

sistances @, ', ’’ and y, or the resistance ¥
may be a series field resistance. The usual
shunt field 1s shown at y¥’. 'The contact piece
1¢ is connected through the line 5 to the re-
sistance & and @’. ‘T'he contact piece 1° 1s

connected through the line 7 through the re- -

sistances 2" and «’’. The contact piece 3P 1s
connected to the resistances ’” and y. The
contact piece 3° is connected through the line
11 to the line 13 and line 13 connects to the
brush of the armature 8. '

When the step-switch having the solenoid
ac 1s used -in connection with a motor and

‘means for reversing the same as in use for

elevator or hoisting purposes it may be con-

nected up as illustrated by the diagram in

Fig. 2, in which a current in an operating
circuit, but the former of which may be
taken from the current oi the latter.
switch bar d is supplied with current from
line 2 through the line p and 1s arranged to
make contact with the-contact pieces a—=b
and a” b’. For the purposes of illustration
the contact points a” and 6" will be used to
represent the contacts for a downward di-
rection marked “ Down” upon the diagram
and the contact points ¢ and 6 for an upward
direction marked “Up?” on the diagram.

- The contact @ 1s connected through the lines
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4, 1° and m to the step-switch of solenoid ac.
And the step-switch solenoid ac 1s connected
to the line 1 by the ine n. 'The contact piece

«” 18 connected through the lines ¢/, 1%, 1=

and m to the solenoid ac. The line 1° 1s joined
to the line 1™ through the solenoid rm of a
suitable reversing switch. And the line 1¢
is-connected to the line 1™ through the solen-
oid 7m” of said reversing switch. The linel
1s connected to the levers f, g, £, < at 1* and
through the line 3 (Fig. 2). The switch
levers 7, g, 2 and ¢ make contact respectively
with the contact pieces 1°¢, 19, 3* and 3¢ as
heretofore described.

When reversing switches are used a suit-
able connection ap may be passed through
the core ¢’, operated by the core ¢. And
upon the connection ap may be placed the
movable cores p¢ and pc¢” of the reversing

switches having the solenoid rm and rm” re-

spectively. The cores ¢r and ¢’ are operated

by energizing the solenoids 7w and 7m” re- |

spectively and a mechanical means of non-

interference as by the lever ¢ may be ar-
ranged to prevent both of said cores ¢r and

cr’ from holding up the switch plates or |

blades 7, #” at the same time. Line 131s con-

‘nected to the contact pieces 132, 13> and 1#’

and the contact piece 1% i1s connected to the

line 1. The contact pieces 8° and 8 are con-

nected through the line 8 to the brush of
the armature 82 The contact pieces 152 and
15¢ are connected through the line 15 to the

circuit 1s employed with a motor or power

The

And the contact piece 2* may be connected
by the lever »” to the contact piece 4° and the
contact pilece 2¢ connected by the switch lever
v to the contact piece 4*. And the contacts 42
and 4° are connected through the lines 4 and
6 to the contact pieces 6* and 6% which are
arranged to make contact with the plate #’
of the reversing switch having the solenoid
7m’. The contact piece 2° is connected to
the line 2 and the contact piece 4* to the line
4. And the switch plate or blade pb is ar-
ranged to connect the contact pieces 4* and
2%, The contact pieces 1*” and 1> may be con-
nected by the plate or switch bar pa upon
the rod or connection a¢p. The line 15 may
be also connected to the contact piece 15¢

which by the switch » connects the contact

piece 15! to the contact piece 102. And the
contact pieces 10* and 10° and 10° are con-

In the line 10 are the magnet coils w” and w
arranged to act respectively upon the
switches " and . And in the same line 10
may also be placed suitable dynamic brake
resistance 8. The magnet coill w” when
energized 1s arranged to hold the switch »’,
connecting the contacts 10°* and 10° and
breaking the connection between contacts
4¢ and 22 The magnet coil w 1s arranged to
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nected by the line 10 and the contact pieces -
10¢ and 10 are connected by the switch 2’.
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hold the switch » connecting the contacts

10> and 15* and breaking the connection be-
tween contacts 4* and 2°. Upon the switch d
may also be placed the contacts & and ?0’.
The contact. b 1s connected by the line o to
the solenoid ¢. _
nected to the line 1°. The contact piece &’

1s connected by the line o to the solenoid #”

and the solenoid ¢’ is connected with the line
1°’.  The core ¢z upon the connection ap is

And the solenoid ¢ i1s con-

100
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arranged to be energized by the solenoids ¢ .

and ¢° and which said core ¢f is movable
with relation to said solenoids # and #. The
core ¢t’ 1s also energized by the solenoids ¢
and ¢#° and the switch % is actuated by the
magnetic energy of the solenoids ¢ and ¢’ re-
spectively. In the line between 1 and 17 the
usual shunt field ¥” may be placed and the
line 1¥ connected to the contact piece 29 and
the speeding resistance y’’, which speeding
resistance is also connected with the contact
piece 3'. The contacts 3¥ and 2¥ are closed

by the switch . The resistance £ in the line

7 and £" 1n the line ¢ may be supplied for
equalizing the current in the operating cir-
cuit. o

In my invention the commencement of ac-
tion of the switch levers £, g, A, 4, v, »* and «
1s dependent upon their adjusted distance
from the cores of the solenoids attracting

| them and the reluctance of the magnetic cir-

cuit. The switch levers f, g, 2 and ¢ upon
the step-switch having the solenoid ac are

65 brush of the armature 15°. The line 2 may | constructed to occupy such relative positions
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to the core ¢” of the said step-switch having

the solenoid «c as may be desired for the

purposes for which the switch is used and
in the present illustration at regular pro-
portionate distances. As the core ¢ by the
actlon of a current in the solenoid as is

gradually raised against any suitable re-

- tardation as the dash-pot e, the core ¢ of the

10
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cores is reduced and the magnetic field in-
créased as the core ¢ approsches the core ¢’.
Likewise in the reversing switches having
the solenoids »m and rm’ respectively, the
movement of the cores » and +” toward the
respectlve cores pe and p¢’ increases the
magnetic field of said cores and at the proper
position of said cores operate the respective
switches » and #’. Likewise the core ¢t
approaching the core ¢z’ changes the mag-

netic ficld of said cores to actuate the switeh

w at the desired period. In this manner it is
unnecessary to have any mechanical neans
to operate or control the respective levers 7,
g, h-and ¢ of the step-switch or to vary or
change their distance from or to the ener-
gizing cores. By supporting the cores pc

~and pc¢” of the reversing switches » and 77

- 30

- B
It

upon the connection ap and moving them

thereby the reluctance of the magnetic cir-

cuits 1s sufficient to prevent the operation of
both of said switches » and 77 and they will
remain closed upon the respective contacts
13 and 152, and 15° and 6 when the core ¢
of the step-switch having the solenoid ac is
at or near the extremity of its upward move-
ment, and the operation of the switches v
and »” 1s prevented from closing upon the
respective contacts 4* and 2¢ or 4° and 2=
~The operation of my invention is illus-

- trated as follows:—The switch d is moved

40
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upon the contact @, and a current through
the Iine 5 and 1° energizes the solenoid 7m
aud through the line /m and m energizes the
solenoid ac, the current passing through the
Iine » out through the line 1. When the core
¢ of the step-switch is in position for initial
operation the switch # opens on the contacts
13* and 15* and closes on the contacts 132

- - and 8°; the core ¢» being in close proximity

o0
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to the core pe¢, the magnetic field is strong
and operates the switch » opening it upon

“the contacts 10* and 15 and closing it upon

the contacts 4* and 2¢. The circuit is there-
fore established through the line 2 the switch
v, the line 4, the line 6, the switch »” through
the line 15 to the armature brush 15°, the mo-
tor 2z, the brush 8%, the line 8 through the
switch 7, the line 13, through the resistances

v, x’",&” and 2 out to the line 1. The current

through the connections just described tends
to start the motor at a slow speed. The op-

- erating current through the solenoid ac grad-

65 strength of the magnetic field of the solenoid |

ually raises the core ¢ against its retarding
effect as the dash-pot e, and as it rises the

magnetic reluctance decreases and the

¥

| passes through the line 7

3

«c 1s 1ncreased as the core ¢ approaches the
core ¢’. 'The switch f is first operated by

reason of being first in order of position of
the switches £, ¢, , and 4. Upon the op-

eration of the switch 7, the current through
the line 13, resistances ¥, 2’/ and 2’ passes

through the line 5 and the switch 7 to the

line 1, cutting out the armature resistance .
Upon further movement of the core ¢ the
lever ¢ 1s in the same manner operated and
the current through 13, resistances y and 2’
and the switch ¢
to the line 1. In the same manner the
switch /4 is operated upon the contact 3° and
the current through 13 and the resistance

| ¥ passes through the line 9, the switch 8

and the line 3, the line 7, the switch ¢ to the
line 1 as heretofore described. Likewise the
lever ¢ 1s operated to close upon the contact
3¢, sending the current from 13 through the
line 11, the switch ¢ as heretofore deseribed to

the line 1, short circuiting all of the resist-

ances @, ', " and y. The switch plate or
bar pa upon the connection a» may then be

arranged to close upon the contacts Z¢ and.

12" short circuiting the step-switch having
the solenoid «e. The switch pb upon the
connection ¢p may in a like manner be ar-
ranged to close upon the contacts 4 and 2V
short circulting the switch » or the switch v’
11 the Jatter be closed upon the contacts 22
and 4°. During this operation the current
from 2, passes through the contacts 3 and
2¥ and the switch u, the line 1¥ and the shunt
field ¥ to the line 1. |

Having changed the speed of the motor
after the operation herein described, addi-
tional points upon the switch ¢ may be pro-
vided as b, which will in addition to ener-
g1zing the solenoids »n and ac cnergize the
solenoid ¢ and when the core ¢f has reached
the cove ¢z’ and the field of the solenoid z
beconies strong enough, it will operate the

switch © and increase the shunt field resist-

ance i by addition of the resistance ¢””. It
1s obvious that in the same manner other
speeding resistances might be stepped in as
the armature resistances are stepped out.
When the switch d is thrown off from the
conttacts b and a by the operator the solenoids
t, rm and ac¢ are not further energized and
the switches 7, ¢, A, 2 open and the connec-
tion up opens the switeh pu on the contacts
1*" and 1* and the motor circuit is broken.
The switch v likewise opens upon the con-
tacts 4* and 2° and closes the contacts 102
and 15% and the circuit of the motor through
the lines 15, 10, the dynamic brake resistance
8" and the line 8 is completed, thus resisting
the movement of the armature z of the mo-
tor. Thé magnet coils w and «’ are ener-
g1zed and hold the switches v and »” re-

“spectively to close the contacts 10* and 159,

and the contacts 10° and 10°; and the coils «
and w” have an energy over the effect of
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coils rm and rm’ respectively, when switches
and »" have position shown in drawing

(11 2} thus preventing the Opemtor from

ag{un closing switches 2 "and 2" until motor

armature z has come to rest. In similar
manuer ﬂlt, s operation of the switch ¢ upon the
contact « operates the switch having the
solenoid 77" and the switch ha,wno' the so]e,n-
ol e, closing the mutor LllClIlt& through
the lme (O ﬂlb switch o, the line G, ‘tlm
switch 7, the lime 8 the umature Z 01 the
niotor, ﬂlL, line 15, the switch /* to the line
1; moving the .11111.11;111@ z ot the motor 1n
the opp(m((, direction {o the one formerly
described. As the cores pe and pc” are by
the movement of the core ¢
tion ap moved away  from
and c¢r’, the hdd of the respective solen-
oids 7m and »m” 15 weakened. And if
the solenoid rm be energized only when

the cores er

‘the switch » 1s cloged upon the contacts

132 and 8¢, and from any cause the 50]@1101d
rm becomes energized while the switch 7 is
closed upon the contacts 15¢ and 6, the field

of the solenoid will be too weak to operate

the switch »”. By use of any suitable lever
as ¢ the operation of the switch 2 to close
upoil the contacts 13* and 8¢ can be armnoed
to prevent the operation of the switch 77 to
close upon the contacts 8* and 6* in case there
ig any derangement of the mechanism.

Having thus described my 1nvention, I
an aware that more or less imperfect me-
chanieal step-switches have been used be-
fore my invention thereof, but

What I claim and desire to secure by Let-
ters Patent 1s:—

1. In a regulating step-switch, a magnetic
cireuit, a movable member actuated by said
nagnetic cireult and adapted to vary the

.'lntmmty of the field of said magnetic cir-

cuit, and a series ‘of unequally disposed
switches within the ope,mtmo' range of said
field.

2. In a regulating step-switch, a magnetic
circuit, a movable member actuated b}f said
magnetic circutt and adapted to vary the
intensity of the field of Said magnetic cir-
cuit and a series of unequally disposed
switches within the range of said field ELd‘l )t-
ed to be successively (Jpera,ted by such varia-
hml of the intensity of said magnetic field.

. In a regulating step-switch, a solenoid,
1 core oper*lted by said solenoid and movable
to change the intensity of the field of the
ma ﬂnetlc circuit of such solenoid and a series

‘of switches disposed at varying distances

~within the operating range of said field
“adapted to operate successwely by such

60

65

change of intensity of said field. . |
“3 The combination of, an operating cir-

“cuit, a solenoid therein, a core moved b the

macrnetlc circuit of said solenoid to chancre
*he intensity of the field of said solenoid to

operate in succession a series of switches dis- |

: and the connee-

025,405

posed at varying distances within the range
of operation of said field, and circuits con-
troll(,d by said series of switches.

The combination of, an operating cir-
c,ult, a solenoid therein, a core moved by the
magnetic circuit of said solenoid to change
the mtensity of the field of said solenoid to
operate 1n succession a series of switches dis-
posed at varymg distances within the range
ol operation of said field.

6. The combimation of, an operating cir-
cult, a solenoid therein, a core moved by the

70

75

pagnetic circult of said solenoid to change

the intensily of the field of said solenoid to
operate 1n succession a serles of switches dis-
posed at varymg distances within the range
of operaiion of said field, and means for re-
muimn the movement of sald core.

. The combinaiion of, an operating cir-
um, a solenoid therein, a core moved b the
magnetie circuit of said solenoid to dmngb
(he mtensity of the field of the solenoid to
operate 1n succession a series of switches dis-
posed at varying distances within the range
of operation of said field, circuits controlled
by said series of 3w1l,ches, and means for re-
tarding the movement of said core.

8. Il an automatic step-switch, the com-
bination of an operating circuit, a magnetic
circult created theleby, a 5tatlonary pole
piece and a movable member in said mag-
netic circuit, a series of switches disposed at

varying distances from said stationary pole

piece adapted to be magnetically operated in
succession by the gradual movement of said
movable member {0 change the intensity of
the field of said nnouetlc circuit.

9. In a 1e0‘ulatmw step-switch, a magnetic
circuit, a movable member actuated by sald
magnetic circuit and adapted to vary the
mtensny of the field of said magnetic circuit
and a serles of unequally disposed switches
within the range of said held adapted to be
successively opemted by such variation of
the intensity of said magnetic field, and a
switch upon said movable member short-cir-
cuiting said series of switches.

10. In a reg gulating step-switch, a magnetic
cirenit, a movable member actuated by said
magnetic circuit and adapted to vary the
mtenqﬁy of the field of said magnetic circuit
and a series of unequally dlSposed switches
within the range of said field adapted to be
successively opemted by such varlatlon of
the intensity of said magnetic field, and re-
versing switches.

11. The combination of an operating cir-

cuit, a solenoid therein, a stationary core, a
movable core operated by the magnetic field
of said solenoid with means for 1 regulating
the approach of said cores to mannetlcally
operate at 1mtervals, a series of switches dis-
posed within the rﬂnge of the field of said

cores.
12. The combination of a solenoid having
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a stationary core and a movable core Oper-
ated bj"rt sald solenoid with means for regu-
lating the movement of said movable core
to operate in succession a series of switches
and a secondary switch operated by a sec-
ondary solenoid and a core attached to and
moving with the movable core of said first |
mentioned soléhoid. -

13. The combination of a regulating step-
switch having a solenoid, a stationary core,
a movable core, a series of unequally dis-
posed switches and reversing switches hav-
Ing actuating solenoids with cores movable i
with the core of said step-switch to vary the

intensity of the field of said reversing

switches. |

14. The combination of a regulating step-
switch having a solenoid, a stationary core,
a movable core, a series of unequally dis-
posed switches and reversing switches hav-
Ing actuating solenoids with cores movable
with the core of said step-switch to vary the
mtensity of the field of said reversing
switches and auxiliary switches operated by
the solenoids of said reversing switches.

15. In a regulating step-switch, g Inag-
netic c¢ircuit, a movable member actuated by
said magnetic circuit and adapted to vary
the mtensity of the field of said magnetic
circuit, and a series of unequally disposed
switches within the operating range of said
field, and a secondary magnetic circuit and
a movable pole piece attached to and mov-
g with said movable member to vary the
intensity of said secondary magnetic circuit
and a switch operated by said secondary
magnetic circuit.

16, In aregulating step-switch, the combi-
nation of an operating circuit, a solenoid,
a stationary core, a movable core, a series 1
of unequally disposed switches, reversing
switches, and a secondary solenoid having a
core movable with the core of said step-
switch and a secondary switch operated by
sald secondary solenoid, said secondary
switch and said series of switches operating
respective circuits. -

17. The combination of an operating cir-

in, a stationary core in said solenoid and a
core operated gy sald solenoid and movable
to operate In succession a series of switches
and a secondary switch operated by the mag-
netic field of a secondary solenoid in said
operating circuit and a core moved in said
secondary solenoid. -

18. The combination of an operating cir-
cuit, a step-switch therein having a movable
core, means for retarding the movement of

said core, a secondary solenoid in said oper-

‘ating circuit, a core movable in said second-

ary solenoid and connected with said first
mentioned movable core and an auxiliary
switch operated by said secondary solenoid

R

and core and a motor cireuit controlled by
sa1d auxiliary switeh and step-switch.

19. The combination of a regulatin step-
switch having g mechanically retarded mov-
able core and magnetically operating a series
of switches in succession, reversing switches,
and auxiliary switches operated by said re-
versing switches and means for rendering
sald auxiliary switches inoperative.

20. The combination of an operating cir-
cult, a regulating step-switch therein, a
means for short circuiting said step-switch,
reversing switches, auxiliary switches oper-
ated by said reversing switches, a means for
rendering said auxiliary switches_inopera-
tive and a motor circuit controlled by said
step-switch, reversing switches and auxiliary
switches.

21. The combination of an operating cir-
cuit, reversing switches and a series of
switches successively operated by varying
the intensity of a magnetic field ereated by
sald operating circuit, auxiliary switches
operated by said reversing switches and
mneans to mechanically interlock said revers.

g switches, and a motor circuit controlled
by said switches.

22. The combination of an operating cir-
cuit, reversing switches and a regulating
step-switch having a series of switches suc.
cessively operated by varying the intensity
of a magnetic field created by said operating
circult, auxiliary switches operated by said
reversing switches and a secondary switch
operated by said operating circuit in con-
junction with the movement of the movable
pole piece of said step-switch, all of said

switches operating to control a power cir-
cuit.

23. The combination of an operating cir-
cutt, a step-switch operated by said operat-
ing circuit and having a series of magnetic-
ally operated- switches, reversing switches,
auxiliary switches operated by said revers-

g switches, a secondary switch operated

by said operating circuit and the movement

~of the core of said step-switch, a power cir-

cuit controlled by said step-switch, reversing
switches, auxiliary switches and secondary
switch and a dynamic brake resistance in
sald power circuit;

24. The combination of an operating
switch, an operating circuit, a regulating
step-switch, reversing switches, auxiliary

65
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switches operated by said reversing switches,

solenoids holding said auxiliary switches in-

lating step-switch, reversing switches,- aux-
1liary switches and secondary switch. -
25. The combination of an operating

switch, an operating circuit having equaliz-

120
operative when improperly disposed, a sec- .
ondary switch operated by the operating ' -
circuit and the core of said step-switch and
the motor circuit controlled by said regu--
125
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ing resistances therein, a step-switch, revers-

auxiliary switches operated by

said reversing switches, solenoids rendering
the said auxiliary switches inoperative when
improperly disposed, speeding resistance and
a motor circuit regulated by sald resistance.
'96. The combination of an operating
switch, an operating circuit, reversing
switches, a step-switch having a movable
core, a secondary solenoid in the operating

ing switches,

circuit, the core of said secondary solenoid

arranged to move with the core of said step-
switch and a switch’ in the motor circuit
operated by said secondary solenoid, a motor
circuit, resistances and means for short cir-
cuiting said step-switch and reversing

switches. -

27. The combination of a regulating step-
switch, having a movable member, and re-
versing switches, said reversing switches
having pole pieces movable with the mov-
able member of said step-switch to vary the
magnetic field of said reversing switchies.

28. The combination of a regulating step-
switch, having a movable member, and re-
versing switches, said reversing switches
having pole pieces movable with the mov-
able member of said step-switch to vary the
magnetic field of said reversing switches and
auxiliary switches. o

29. The combination of a regulating step-

il
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switch, having a movable member, and re-
versing switches, said reversing switches
having pole pieces movable with the mov-

able member of said step-switch to vary the

magnetic field of said reversing switches and
auxiliary switches and means for rendering
the same inoperative.

30. The combination of a regulating step-
switch, having a movable member, and re-
versing switches, said reversing switches

having pole pieces movable with the mov-

able member of said step-switch to vary the
magnetic field of sald reversing switches and
auxiliary switches adapted to simultaneously
break a motor circult and make a dynamic
brake circuit. |

31. The combination of a regulating step-
switch, having a movable member, and re-
versing switches, sawd reversing: switches
having pole pieces movable with the mov-
able member of said step-switch to vary the
magnetic field of said reversing switches and

‘auxiliary switches adapted to stmultancously

break a motor circuit and make a dynamic
brake circuit and means for holding anux-
iliary switches 1noperative while current
flows in such dynamic brake circuit.

 BENJAMIN McINNERNEY. .

Witnesses:
" LAWSON SOLOMON,
Crem. F. KiMBALL.
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