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UNITED STATES

1,522,498
PATENT OFFICE.

NICHOLAS J. CONRAD, OF WILMETTE, ILLINOIS, ASSIGNOR TO SCHWEITZER & CONRAD,
OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

SWITCH.

Application filed July 10, 1920. Serial No. 395,275.

To all whom it may concern:

Be it known that I, Niceoras J. CoNrap,
a citizen of the United States, residing at
Wilmette, in the county of Cook and State
of Illinois, have invented a certain new and
useful Improvement in’ Switches, of which
the following is a full, clear, concise, and
exact description, reference being had to
the accompanying drawings, forming a
part of this specification.

My invention relates to circuit controlling
devices and is designed to provide a de-
vice of this character in which the circuit
controlling elements: are carried by a suit-
able movable containér adapted to occupy
alternative positions, the whole structure
so arranged that the open circuit or closed
circuit ‘condition of said circuit controlling
elements depends upon the particular posi-
tion occupied by .the. container; in other
words, if the container is moved’ into omne
position, the device is in circuit, closing con-
dition , whereas if the container is in the
alternative position, the device is in the
open circuit condition. o

The device'is désigned more particularly
for high voltage systems and in its preferred
form, the container is ‘provided with arc
extinguishing fluid, thus to adapt the device
for ugh voltage use. An important fea-
ture of the device resides iin: the provision
of circuit controlling elements, which ‘slide
or roll from one alternative position to the
other, thus to insure proper contact as dis-
tinguished from devices in which two cir-
cuit controlling elements are merely
brought face to face into abutting condi-
tion. o

The device is also of such character that
it lends itself readily to an increase or de-
crease of the gap between the contact ele-
ments when they are in their open circuit
condition, - If the device is used, for in-
stance, for circuits of from 2,000 to 2,400
volts, then a gap of two inches or there-
abouts may be sufficient and- this is con-
sidered a relatively low pressure high volt-
age system and it is frequently necessary to
provide a gap up to twenty-four inches in
length.

The device of my invention 1s of such a
character that it can be easily adapted for
any size of gap by primarily increasing cer-
tain linear dimensions. .

My invention also has various other fea-

tures among which may be mentioned the
provision of an alr-break in addition to the
circuit control within the device. All of
these features, together with others which
will be apparent, will now be described as
to certain particular forms which these de-
vices may take, more in detail by referring
to the accompanying drawings, in which—
Fig. 1 is a plan view of a device con-
structed in accordance with my invention;
Fig. 2 is a side view thereof;

Fig. 8 is a sectional view of my improved
cireult controlling device;

Fig. 4 is a sectional view on line 4—4 of
Fig. 3; ‘

Fig. 5 is a view similar to Fig. 4 show-

ing a modified form of the invention; -
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Fig. 6 is a fragmentary view of a portion
of the device shown in Fig. 8 but illustrat- -

ing a modification in the arrangement of
the movable circuit controlling ‘element;

Fig. 7 is a fragmentary sectional view on
line 7—7 of Fig. 6; '

5

Fig. 8 is a view similar to Fig. 2 showing-

as an addition, the air-break; and

Fig. 9 is a view similar to Fig. 8 of a
modified form of structure.

Referring more particularly to Figs. 1,

2, 3 and 4, I show a framework 10 which,

in the form illustrated, is designed for pole
top use. The device as illustrated in these

8(

85

figures is designed for out-door use and 1s |

so arranged that it is weather proof.

I show three circuit controlling devices,
respectively the devices 11, 11, 11, which, in
this instance, control a three phase high
potential circuit. Each conductor of the
three phase circuit system serially includes
one of the devices 11. These devices are
in the form of a container having an- insu-
lating shell 12 and metallic caps 13 and 14.
The metallic cap 13 is in electrical contact
with an inner annular sleeve 15 of conduct-
ing material. The cap 14 is in electrical
contact with an inner annular sleeve 16
made of conducting material. The ele-
ments 15 and 16 serve for contact making
purposes and contact between them is es-
tablished by a plurality of slidable rods 17
carried by the container. '

By referring to Fig. 3, it will be noted
that when the device 11 1s in the position
there shown, that the rods 17 are in circult
making condition, that is, for uniting the
contacts 15 and 16. Should the device 11
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be shifted into its alternative position as
shown, for instance indotted lines'in Fig. 8,
then the*rods'17 would chide to' the left and
break the circutt, these rods undev such con-
ditiens, contacting merely with the sleeve
contact 15 The container i1s provided with
an arc extinguishing fluid here shown as a
liquid, the level being indicated as at 18.
The device 1s also provided with a vent
which permits egress of gases formed ~when
the circult is broken, thus to relhieve the
interior 8f the dévice of excessive pressure.
The arc éxtinguishing liquid does not’flow
into the vent tube™as a general proposition,
although 3t ‘'maj be forced ints it at times
when'a discharge is cansed by excess pres-
sute. The vedt tonsists of a tube 19 having
four vent openings'20. These vent openings
are normally closed by a piston 21 which is
backed by the spring 22 - The spring 1s
held' tn place by the cap 24 which cap has
an encircling hood 6r petticoat 25 so as to
cover the vents 20 and make the device
weather proof.

"Thé Trrdhgement is such that if under cer-
tain conditions arc extinguishing liquid 1s
forced irito'the tibe Y9, then this excess pres-
sure is stfficient to cause’ the ‘piston 21 to
travel 'C‘onsirderébl_;' beyond the vent  open-
ings 20 &0 that theliquid, ¥s'a general propo-
sition, " remiins ‘™ ’tﬁe ‘tubé 19, 'merely the
cases estdping thirongh the vents 20. "Tpon
the stibstdente 6f the the txcessive pressure,
the liquid normally falls back into the con-
tainer 120 ~Thig contairier*12 may be, if de-
sired, made-of transparent or translureat
meterial so’that the dperator may know by ‘a
visual inspection théther” the elements 17
are in-open-circuit or tlosed circuit condi-
tion.

In order to prevent fusing of the contacts
or otherimpairmnent of the metallic circuit
controllimg patts 6f the device," I"hhve found
it desirable to make the sliding rods 17 of a
coppér ‘graphite’ “mixture known under
various 'trade-names as “metite”, “bronze
kole” and “copper morganite”. Under cer-
tain conditions the rods mizht be satisfac-
tory if’made of brass. The rods 17 might
also desirably Le made of electrographite or
other low resistance graphite compositions.

It will be néted from what has been de-
scribed that the length of the breal: may be
varted merely by increasing the length of
the container 12 and the rods 17 and possibly
the sleeve:15. The structure, for this veason,
15 very flexible and permits adapting the de-
vice for any desired voltage. The devices 11
are desirably carried upon insulators 26,
suitable straps 27 beine provided for this
pirpose. The insnlators themselves are fix-
edly carried upon a pipe or tube 28 which
tube has 'crank extensions 29 and 30, each
provided with a stub shaft, respectively the
stub’shafts 31 and 32 The shafts 31 and 32

are respectively carnied by beanmg 33 ant
34 mounted upor”the framewédrld 100 The
stub shaft 31 hac a two grmed bracker 35
which 1s connected by means of cords 36 1o

an opemtin;z handle 3% pi\'ﬂt:l“c mounted 7

upon a support 39 carried by the pole or
other device which may suppoit the fiase.
work 10, Thus, when i1t is desned to change
the position of the device 11 from cirowar
closed to cirewt opemin position, the han-
e 38 (Fig 2) 15 swuayg contra-clock wse <o
that the device 11 is swung through an e of
approximately 90 degrees to occupy its alter-
native position.  Thas a remote control iy
provided and the operator need not he ad-
)acent to the device when operatine it

The tube 28 has an extension 40 which co-
operates with two brake elements 41 and 42
suitably held in position by the curved
bracket 43 Whenever the device i~ in either
limitinx position, the extension 40 Co-nper-
ates with erther the elemént 41 ov the ele-
ment 42 as the case miy be, and these ele-
ments act as a’brake as the sfructure is mov-
ing’ into its limiting position and ghereafter
act as a holding  means to maintaim the de-
vice in the position into which it was last
moved. In order to include the device in cir-
cuit, T provide flexible conducting exten-

sions 44 and 45 fastened respectively to the ¢

metallic ¢aps 13 and 14 and these conductive
extensions associate the device with the ter-
minals '$6 and 47 respectively. The termi-
nals are desirably carried upon insulators
48 as can be readily seen. " These conductive
extensions 44 and 45 are preferably in the
form~of metallic straps.

'In Fig.'5, T show a modified form of the
device in which T utilize balls 19 instead of
the rods I7.

In IFigs. 6 and 7, I show a modified form
in which the rods 17° are wnited by a flexible

“element 50 suitably pinned to each rod by the

screws 51, The advantage of thus enforc-
ing a united action of the rods 17* resides in
the fact that the entire weight of all of the
rods 1s instrumental in carrying each indi-
vidual red to its complete himiting positon
so that no single rod may lag Lehind the oth-
ets for anv reason whatscever. The flexible
connection between the rods, however, pro-
vides that degree of freedom of motion and
facility of contact which may be nececsary to
insure proper operation of the Jdevice.

In Fiz' 8. 1 show a modified form of con-
nection to the cap 14. In this instance, T
omit the flexible conductor 45 Lut provide
its place, a spring 52 which normally en-
gages the cap 14 to complete the circuit con-
nection from the terminal 46 to the terminal
47 when the devire is m cirennt closed post-
tron. Now whenever the element 11 s camngs
toats alternative position as shown in dotted
I'nes then the spring 52 wall follow and
mayntan contact with the cap t1 antl the
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circuit is actually broken by the elements 16
and 17. The further contra-clockwise move-
ment of the device then ecarries the cap 14
away from the spring 52, thus to indicate to
a person not in posmon to see the interior
of the device, that the circuit is open because
an actually definite air-break exists between
the circuit terminals 46 and 47. A lead cush-
ion 55 is provided at each end of the shell
12 to prevent recoil of the rods. A flexible
conductor 56 may be connected i parallel
with the spring 52 to carry the current.

Fig. 9 shows a modified form for carrying
out the functions performed by the struc-
ture of Fig. 8 and in this instance, the cap
14 is provided with a switch tongue 53
which engages a switch quadrant 54 which
quadrant is associated with the terminal
47 although not so shown in the illustra-
tion. When the device of Fig. 9 is moved
contra-clockwise from the position shown
in full lines to the position shown
in dotted lines, the cireuit is completely
broken between the elements 16 and 17
whereafter the switch tongue 53 leaves the

“switch- quadrant_'54 to again - mdlcate a

definite air-break in the circuit.
From: what has thus been shown and
deseribed,” my-iinvention - will be readily

clear: to: those -skilled in* the ‘art and 1t~

will also be apparent that many modifica-
tions may be made within the scope of the
appending’ claims withoutdeparting from
the ‘spirit of my invention:

Having thus described my invention in

-some of 1ts various forms, what I now claim

and desire to secure by Letters Patent is:

1. A:device of the character described,
comprising - a -movable container adapted
to: ocqupy"'alternatiye' ‘positions, movable
solid - cireuitt controlling means therein,
stationary' contact’ Means providing <con-
tacts spaced in the direction of movement
of said circuit controlling means, said cir-
cuit controlling means occupying: either an
open circuit or closed’ circutt position rela-
tive to said contacts depending upon the
position of said container, and shock ab-
sorbing means for cushlomng the shock of
said circuit controlling means at both ends
of the movement thereof.

2. A device of the character described,
comprising a tiltable container, a plurality
of individual contact elements mounted in
said container and means with which said
contacts engage to close the circuit through
said device, said contacts moving either
into or out of engagement with said means
as said container is tilted from one position
to another and being constrained to move
substantially in parallelism.

3. A device of the character described,
comprising a movable container, a circuit
closing device comprising fixed contact
means carried by said container and means

2

movable by gravity in said container into
either open or closed circuit relation to
said fixed contact means as said container
is moved, said means comprising a plurality
of individual contact elements and means
electrically connecting said elements.

4. A device of the character described
comprising a movable container, loosely
carried connected metallic circuit control-
ling means therein adapted to occupy
either an open-circuit or closed-circuit po-
sition depending upon the position of said
container, and an arc extinguishing fluid
within said container.

5. A device of the character described
comprising a movable container, connected
slidable circuit controlling means therein
adapted to occupy either an open-circuit or
closed-circuit position depending upon the
position of said container, and an arc ex-
tinguishing fluid within said container.

6. A device of the character described
comprising a movable container, loosely
carried solid circuit ' controlling means
therein adapted to occupy either an open-
circuit or closed-circuit position depending
upon the position of said container, and
an ‘arc extinguishing fluid within said con-
tainer and venting means for said container
to permit the escape of gases formed there—
in from said fluid.

7.°A device of the character described
comprising a movable container, slidable
solid connected circuit controlling means
therein adapted to occupy either an open-
circuit or closed-circuit position depending
upon ‘the position of said container, and an
arc extinguishing fluid within said container
and- venting means -for said container to
permit the escape of gases formed therein
from said fluid.

8. A device of the character described
comprising a movable container, loosely
carried solid connected -circuit controlling
means therein adapted to, occupy either an
open-circuit or closed-circuit position de-
pending upon the position of said container,
and an arc extinguishing fluid within said
container and weatherproof venting means
for sald container to permit the eseape of
gases formed therein from said fluid.

9. A device of the character deseribed
comprising a movable container, a plurality
of loosely carried yieldingly united circuit
controlling means therein adapted to occupy
either an open-circuit or closed-cirenit po-
sition depending upon the position of said
container, and an arc extinguishing fluid
within said container.

10. A device of the character described,
comprising a movable contalner, a circuit
closing device comprising fixed contact
means carried by said container and
means movable by gravity in said container
into either open or closed circuit relation to

70

80

85

90

95

100

105

110

115

120

125

130



25

30..

35

40

45

4

R

said fixed contact means as said container
is moved, said. means comprising a plural-
ity of . contact elements having a lunited
relative inovement.

11. A deyice of the character described
comprising a;movable container, solid con-
nected .circuit. controlling means therein re-
sponsive to the position of said container,
and flexible current conducting means ex-
tending to said container for including said
circuit controlling means in circuit.

12. A device of the character described
comprising a movable container, circuit con-
trolling means thevein responsive to the po-
sition. of :said contauer, and current con-
ducting means associated with said contaner
for including said circuit controlling means
in eircult, sad current conducting means be-
ing constructed to effect circuit rupture sub-
sequent  to circuit rupture by said circuit
controlling means.

13. A..device of .the..character described
comprising a movable container, solid con-
nected circuit controlling means therein re-
spgnsive to the posifion of said container, a

support.adapted.to occupy alternative posi-.
tions upon which said container is mounted,

and. remotely controlled means for shifting
said support.

14. A device of the character. described
comprising a movable container, circuit con-
trolling means,therein responsive to.the po-
sition”-of 'said ‘contalner, a support,adapted
to occupy. a2lternative positions upon which

-said container is mounted, means for exert-

.comprising a movable container having con-.

ing a’braking action on.said support when
moving to a limiting position, and remotely
controlled means for shifting said support.

15. A device of the ichaTacter .described

ducting and insulating portions, a plurality
of .rigid,.connected. copducting members

Joose within said container, and means for

moving said container to a plurality of dif-
ferent. positions to move said members to
circuit opening or closing position.

16. A device of the character described
cowmprising a mavable container having con-
ducting and insulating portions, a plurality

either open or closed circuit relation to $aid-

of conducting members - loose within said
contatner, and means for moving. said ‘con-
tainer to a plurality of-different positions
to move said members to circuit opening-or
closing position, said members being.-pro-
vided with means . whereby substantia%]y. all
of said members reach their circuit opening
or closing position simultaneously. :

17 A device of the character described
comnprising 2 movable container having con-
ducting and insulating portions, a plurality
of conducting members loose within said
container, and mneans for moving said con-
tainer to a plurality of different positions to
move said inembers to circuit opening or
closing .position; said members being pro-
vided with connecting. means whereby sub-
stantially allof ‘said ‘members reach their .
cirenit opening or closing position - simul--
taneously. .

18. A device of the character: described,
comprising. a movable container, a circuit:
closing . device comprising fixed contact
means carried by .said container, and: means:
movable by gravity -in -said .container-into

fixed contact means as said container:is
moved, .said -means comprising,a " plurality
of .individual contact.elements. and “means
connecting, .said :elements : electrically: and-.
mechanically. .
19. A device of the:character described,
comprising a movable container adapted to
occupy alternative, positions, movable elon-
gated solid circuit controlling means therein,
a pair:of stationary contact members mount-. gs
ed in said container, said.contact;members:
being spaced in.-the diréetion,of movement

-of said circuit controlling means, and an arc -

extinguishing. liquid -in -said container, said.
circult controllng. means being in closed cir-
cuit position in one alternative position of
said container with relation to said contacts
and being in.open circuit position in the
other alternative position of said container.

In witness ‘whereof, I hereunto subscribe
my name this 6th day of July, A. D., 1920.

NICHOILAS J. CONRAD.
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