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7 Claims.
1

This invention relates to a reversing switch
and, in particular, to a reversing switch adapted
to be connected in a busbar circuit earrying a
heavy direct current such as: employed in electro-
lytic proeessing.
~ In.certain electrolytic processes 1t is desirable
oceasionally to reverse the polarity of the direct-
current supply. One example is the continuous
electrolytic cleaning of ferrous strip. Numerous
types: of reversing switches are known, of course,
but none of those available commercially is par-
ticularly suited for installations where- the cur-
rent. load is great, e. g., 10,000 amps., and re-
quires & plurality of large, heavy busbars in each
side of the circuit. A reversing switch for such
eircuits must have a current-carrying capacity
at least as great as the cireuit conductors in order
to prevent over-heating, and preferably a’capac-
ity even greater because of the unavoidable con-
tact resistance between fixed and movable switch
members and the fact that switch parts are
necessarily less susceptible to cooling hy atmos-
pheric convection than the busbars themselves
which are installed bare and in spaced relation.
The lack of such a switch has made it necessary
heretofore to unbolt the bus structure at some
point, disassemble it and reassemble it with re-
versed polarity. Even though it is desirable to
reverse polarity only infrequently, considerable

time and labor are consumed by this precedure.

I have invented a reversing switch particu-
larly suited for connection in busbar circuits car-
rying heavy currents, which makes it. possible to
change the polarity of the direct-current supply
quickly and easily, as often as desired; without
deenergizing the ecircuit for more than a few
seconds. In a preferred embodiment, the switch
comprises a generally cylindrical but slightly
tapered drum composed of two similar segments
having-a eircumferential extent of substantially
180°, disposed with their axial diametral planes
adjacent but separated by insulating board. The
drum is mounted on a shaft for rotation and the
segments thereof have wiping contact with con-
ducting blocks or shees to which the circuit bus-
bars are secured. The lateral or peripheral sur-
face of each segment is recessed longitudinally to
accommodate an insulating segment subtending
an angle of about 45°. The insulating segments
selectively engage the shoes on which the bus-
bars from the load terminate. Each shoe on
which a busbar from the current source termi-
nates always has contaet with the same one of
the conducting segments, respectively. The drum
is spring-pressed longitudinally to seat it firmly
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against the shoes which have their faces tapered
to conform thereto and thus afford a seat there- .
for. A suitable motor disengages the drum from
the shoes when it is desired to effect a reversal
and another motor causes a limited angular
movement of the drum after which the first
motor reverses and with the spring reseats the
drum against the shoes. The switch may he
adapted for manual operation, but I prefer to
employ fluid-pressure motors and I provide an
automatic system of control initiated by actua-
tion of a push-button or like starting switch, for
causing operation thereof to effect the slight
movements of the drum necessary to reverse the
polarity.-

A complete understanding of the invention may
be obtained from the following detaijled deserip-
tion and explanation which refer to the accomn-
panying drawings illustrating the present pre-
ferred embodiment. In the drawings:

Figure 1 is a plan view with parts in horizontal
section;

PFigure 2 is a side elevation partly broken away:

Figure 3 is a transverse section taken along the
plane of line IIT—IIT of Figure 1;

Tigure 4 is a horizontal section taken along the
plane of line IV—IV of Figure 2;

Figure 5 is a schematic diagram of the elec-
trical control system; and

Figure 6 is a diagram showing the control
means for switch-operating motors.

Referring in detail to the drawings, the re-
versing switch of my invention comprises a drum
{0 mounted on a vertical shaft i1 and adapted to
engage fixed contact shoes {2, {3, 14, i5 and 16
of ccpper or other suitable electrically condueting
metal. The drum and shoes are generally cylin-
drical but are slightly tapered downwardly, the
shoes forming a seat on which the drum normally
rests with the lateral surface thereof engaging
the shoes. The lower end of the shaft 11 is
threaded into the piston rod of a fluid-pressure
motor 11, The ecylinder of motor (7 thus serves
as a bearing for shaft {1, permitting longitudinal
sliding movement with the piston in the cylinder,
as well as rotation therecf. The upper end of
the shaft is slidably and rotatably received in a
guide tube or bearing 18 extending downwardly
from s fixed support 18. A compression spring
298 surrounding the tube 18 and shaft f{ and
bearing on the support {9 and drum 10, normally
urges the drum against its seat. The admission
of operating fluid to the motor {71, however, serves
{o raise the drum against the force of the spring
pleparatory to limited rotary movement. The
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3
switch is adapted for ceiling mounting by suitable
hangers, not shown, in case the busbar circuits
described later are suspended therefrom so as
to be cut of the way.

The drum {9 comprises a pair of generally
semi-cylindrical conducting segments 21 and 22
of copper or the like separated from each other
by insulating board 23 and from the shaft I
by an insulating sleeve 24. The segments are
assembled about the shaft between metal end
plates 25 and 25* which are spaced therefrom
by insulating discs 26. The parts of the drum
are held assembled by bolts 27 extending longi-
tudinally through holes drilled in the segments,
the end plates and the insulating dises. The
holts are surrounded by insulating sleeves 28.
The drum is adjustable axially of the shaft {1
by means of nuts 102 threaded thereon.

The segments 21 and 22 are recessed longi-
tudinally to accommodate insulating segments
29 and 30, respectively, spaced from the longi-
tudinal edges of the conducting segments. As
shown in Figure 4, radii through the centers
of segments 2% and 30 make an angle of about
65° with the plane of insulating board 23 separat-
ing the segments 21 and 22. As a result, when
the drum is in the position illustrated in solid
lines in Figure 4, the shoe {4 engages the seg-
ment 2{, the shoe 16 engages the segment 22

and the shoe [5, the insulating segment 30 car- §

ried thereby. When the drum is turned to-an
angle of about 45° to its other position, indi-
cated in chain lines in Figure 4, shoe 15 engages
segment 22, shoe 16 engages segment 21 and

shoe 14, the insulating segment 29 carried there- ¢

by. The shoe (2 engages the segment 21 and
the shoe 13, the segment 22 in either position
of the drum.

The shoes 12 and i3 have terminals 3t and
32 composed of a plurality of conducting bars
extending outwardly therefrom. The terminals
are held in assembled relation by bolts 33 ex-
tending through the terminals and through in-
sulating boards 34 and 35 on opposite sides of
the switch and intermediate insulating spacer
blocks 35, 37 and 38. The two sides of a busbar
circuit from a generator or converter, indicated
at 39 and 40, each inciuding a pair of spaced
bars, are secured to the terminals 31 and 32,
respectively, by bolts 41. Conducting filler blocks
42 are disposed between the spaced busbars and
between the latter and the terminals.. The bolts
33 and 41 have insulating sleeves 43 therearound.
These bolts extend through longitudinal chan-
nels 44 which  constitute side frames for the
switch.

The shoes 14, {5 and 16 also have terminals
45, 46 and 47 extending outwardly therefrom
between the insulating blocks 36 and 38, being
separated from each other by insulating boards
48 and 49. The end of one side of the load
busbar circuit 58 makes contact with the ter-
minal 45. The right-hand ends of the insulat-
ing board 35 and block 38 are recessed to re-
ceive the end of the other side of the circuit,
designated 51, but it will be observed that the
latter is insulated from the terminal 47. Jumper
busbars 52 engage the ends of the busbars 5l
and the terminal 46. Similar jumper busbars
83 connect the ends of the busbars B8 to the
terminals 45, 46 and 47, the busbars 58, 51, 52
and §3 and the insulating boards 48 and 4% are
secured together between the outside boards 3%

-and 35 by bolts 33 and 41 in the same manner
as the terminals 31 and 32 and bushars 39 and 4¢.
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By virtue of the construction described and
particularly the jumper busbars 52, the side 5
of the load circuit is always connected to the
shoe (6. The other side of the load circuit 59
is connected directly to the terminal 45 and by
the jumper busbars 53 to the terminal 47. Thus,
when the drum 10 is in the position illustrated
in solid lines in Pigure 4, the side 50 of*the load
circuit is connected to the side 39 .of the supply
circuit and the side 51 of the load circuit is

“¢connected to the side 40 of the supply circuit

15

through terminal 46 and shoe (6. When the
switch drum is in the position indicated in chain
lines, side 50 of the load circuit is connected
to side 40 of the supply circuit through jumper
busbhars 953 and shoe 5. At the same time,

- side 91 -of the load circuit is connected fo side
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29 of the supply circuit through jumper busbars
82 and shoe {§. Shifting of the drum (0 thus
effects the reversal of the polarity of the load.

For shifting the drum 0 through the angle
necessary to effect reversal, I employ a fluid-
pressure motor 54 mounted on any suitable sup-
port 55. A link 56 has a ball and socket con-
nection 57 to the piston rod of the motor 54 and
a similar connection 58 to a stud 59 extending
upwardly from the end plate 25 of the drum.

The motors I7 and 54, as shown in Figure 6,
are controlled by valves 60 and 6f. These are
four-way valves having no neutral position and
are operated by solenoids 62 and 63, respectively.
The valves may be of -any suitable construction,
a--rotary type being illustrated comprising a
body 65 and a rotor 66 therein operated by a
ratchet wheel 67. A pawl 68 pivoted to the
armature of the operating solenoid causes par-
tial rotation of the rotor on energization of the
latter. - Specifically, each energization of the
solenoid effects a gquarter-turn of the valve rotor,
thus reversing the connections to the ends of
the cylinders of the motors.” A supply of motive
fluid is maintained under pressure at a suitable

reservoir at 64 connected to the pressure ports

of the ‘valves.

The control circuit for the solenocids 62 and
63, as shown in Figure 5, includes a push-but-
ton or other manual switch 69. To effect a re-
versal of the position of the drum 10, the push
button is actuated. . The upper contact 692~ of
the switch closes a circuit for solenoid 62. This
circuit includes an interlock 719 which is closed
only when the supply circuit 39, 40 is de-ener-
This prevents operation of the reversing
switch under load. Energization of solenoid 62
operates the valve 61 to admit motive fluid to the
lower end of moter 7, thereby raising drum 9
against the pressure spring 20. This permits
closing of a limit switch TI normally held open
by -push rod 72 mountea on an arm 73 extend-
ing laterally from' the shaft 11 below drum 19
(see Pigure 2). When the push-button switch
is released, its lower contact 68" completes a

"circuit including limit switch 71, for solenoid

63. Energization thereof operates valve 60 caus-
ing the motor 54 to turn drum 10 to its chain-
line position.

A time-delay relay 72 is energized simultane-
ously with the solenoid §3. After a few seconds
delay, the relay closes its contact 72®, thereby
effecting a second energization of solenoid. 62.
This reverses the connections to the motor 11
and it, together with the spring 20, causes the
drum (0 to be reseated on the segments 12
through 15. This opens limit switch 71, de-
energizing solenoid 63 and relay 12, which there-
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upon opens its contact 728, On the next opera-
tion, solenoid 63 will operate valve 60 to cause
the motor 54 to restore drum 10 to the position
shown in solid lines. The operation of the re-
versing switch is thus entirely automatic after it
has been manually initiated by operation of push-
button 69.

It will be evident that the invention provides a
reversing switch particularly adapted for heavy-
current loads such as electrolytic plants requiring
multiple busbar circuits for supplying current to
the load. The structure of the switch is simple
so it can be manufactured at relatively low cost.
At the same time, it may be operated quickly
and easily to effect reversal of polarities as often
as desired. The switch requires little or no main-
tenance. 'The seating spring 20 and motor 17
serve to hold the drum firmly against the fixed
contact shoes, except when a reversing operation
is in progress. There is, however, sufficient wip-
ing of the drum segments on the shoes as the
drum seats thereon to insure good contact there-
between.

Although I have illustrated and described but
a preferred embodiment of the invention, it will
be recognized that changes in the details and
arrangement disclosed may be made without de-
parting from the spirit of the invention of the
scope of the appended claims.

I claim:

1. A reversing switch comprising a drum
mounted for rotation on its axis and composed
of a pair of generally semi-cylindrical conducting
segments insulated from each other, a pair of
spaced contact shoes, each shoe normally engag-
ing one of said segments, an insulating segment
set in the peripheral surface of each conducting
segment spaced from the longitudinal edges
thereof, a second pair of spaced contact shoes,
one of which normally engages one of said con-
ducting segments and the other the insulating
segment in the other conducting segment, and a
fifth contact shoe intermediate said second pair
of shoes adapted to engage one or the other of
said conducting segments depending on the an-
gular position of the drum relative thereto, said
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fifth shoe normally engaging the conducting seg-
ment in which the insulating segment is engaged
by one of said second pair of shoes.

2. The apparatus defined by claim 1 character-
ized by said segments being tapered and said
shoes being tapered to conform to the segments.

3. The apparatus defined by claim 2 character-
ized by yielding means exerting pressure on the
drum in the direction of its taper.

4. The apparatus defined by claim 1 character-
ized by terminals extending from said shoes
adapted to have busbars connected thereto.

5. The apparatus defined by claim 4 character-
ized by a jumper busbar connecting the terminals
of said second pair of shoes.

6. The apparatus defined by claim 1 character-
ized by said first-mentioned pair of shoes being
disposed on one side of said drum and the other
shoes on the opposite side of the drum.

7. A switch comprising a drum and fixed con-
tacts engageable thereby, means mounting the
drum for rotation and axial movement relative to
said contacts, independent motors connected to
said drum for effecting axial and rotary move-
ment thereof, respectively, means controlling said
motors and solenoids for actuating said control
means, a manual switch for energizing the sole-
noid of the axial-movement motor and a limit
switch held open by the drum in its normal po-
sition for energizing the solenoid of the rotary-
movement motor.

EDWARD E. CHEEK.
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