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70 all whom it may concern:
Be it known that I, Crarrzs W, WrymaN,

a citizen of the Umfed States, residing a,t-

Claremont, in the county of Sullivan and
State of Nexw Hampshire, have invented cer-
tain-new and useful Improvements in Elee-
tric-Circuit Making and Breaking Devices,
of which the iollo\vmn is a full, clear, and
exact specification.

My .invention relates to electrical circuit
making and breaking devices.

It has for its ob)ec to provide an 1m-
proved. circult making and breaking device
for electric circuits andl nore especnllv

5: oneadapted to use in gas—hdeq atmospheres .
such.as encountered in mines and so con-’

structed-and. arranged that the circuit may
be broken at wiil without danger of igniting
the'gas. - More specifically: my ” invention has
for 1ts ob]ect to produce a new and improved
connector whereby the are caused by the
breaking of ‘the civcuit is’ attenuated and
broken and wherein the gases generated by
the are ave theveafter confined for a prede-
termined cooling period in order cifectually
to prevent the ignition of the surrounding
.ltmosphexe should the samie be laden with
gas, coal particles, or the like.

In the accompanying drawings 1 lnvo

or purposes of lustrati 101, shown one emw-

bodiment which my invention MLy assume
in practice, ilustrating the same as applied
to u connector of a type ¢ adapted to general
use and especially adapted to use in mines
or the like.

In these drawings :— .

Figuwre 1 is a side elevation of niy hm-
prox ed connector in open cireuit posxtlon,
certain parts thereof being broken away to
facilitate illustration.

Figure 2 is a longitudinal partial sectional
view of the same showing its parts in cir-
cuit‘closing position.

Figure 3 15 a view similar to Figure 2
showing the cireuit still closed but with the
ave attenuated.

-Figure 4 18 a view snan to Figure 2,
showing the civeuit about to be broken, the
are being further attenuated and the av cmg

cchamber about to be sealed.

In these drawings. I have illustrated a

casing member 1 of a cylindrical forni” at-
tached to a suitable support 2 which ‘may,
it desired. be carried by a fixed panel or a
movable device sush for instance, as a min-
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ing machme.
the open end of the same a removable: in-

sulating sleeve 3 which. is in turn. provided:
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This member 1 carries’ w1th1n’

with a restricted ‘portion-or throat 4:and:

an enlarged-inner bore 5 having a beveled

60

end ‘6 adapted. to.co;operate with -a .corre-:

spondingly beveled : surface *on-a: co-operat-;

ing removable inner insulating: sleeve 7, ::As
shown this member 7. is internally.:grooved

at 8 .to receive amn.:external flange.9 on:.a

65

cylindrical contact memberior sleeve 10 suit--

ably removablyattached ‘to:the support:2.

and -electrically .connected:to the circuit.as
for-instance, by a conductor; 11.::As shown;
the: sleeve 3. "also carries. a isoft.iron Ting’or

sleeve 12 located :at the outeriend: of the.

70

sleeve 3-and disposed -bétween the:latter and.

the member 1 -with one end: thereof located
intermediate the ends of the member:1 and
adjacent the inner end:of the throat 4 of

75

the member 3 while the other end thereof is:
located nearer. the-. free end of the mem-s

ber 1.
Co- operatlnfr w1th the member 1 a,nd car-

rying means adapted .to establish electrical:

connection - with' the .contact . member: 10
housed therein, is a co-operating :connector
member 18 herein adapted to fit over the
member ‘L and receive the. same - a cham-
bher 14 formed therein as the member 13

80

85

is pushed home. or towards circuit closing .
position, from the open circult position 1llus~ :

trauted in Figure 1. This member 13 is as

shown plef.elably supplied with - current.

through a conductor 15 which is in turn

90

electrically connected to. a preferable. cylin-:

drical contact member 16 - disposed coax-
ially .within the *member 13 and. adapted

to fit snugly within and move longitudinally -

of the contact member 10, the latter in a .

preferred form being provided with a ve-
sillent neck 17 to permit ‘free movement of

the sald member and at the same time main- -

tain a proper electrical contact between an

>. clongated contact surface 18 -on the .outer

end of the member 10 and the exterior of
the cylindrical contact- member 16.

In my improved construction, I have also
movlded means whereby, as the member 16
is -withdrawn from the member 10, the are
will be prevented from burning the con-
tacts as it is attenuated by the lonmmdmal
separat;on of those members. These means

100

105

co-operate with the ring or sleeve 12 de-:

seribed and include a soft iron core 19 pref-
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erably disposed-coaxially within the-contact
member 16.° Obviously, when the-core 19 is
magnetized the poles of the ring 12 will be
oppositely..disposed. = Thus, as the member
16 is withdrawn, its north pole will be
brought opposite the south pole of the ring
12 with the result-that, as the arc is atten-
uated, it is also caused to be moved later-

ally- by the action -of ‘the flux' passing: be--

tween the poles of these members. In a pre-

ferredvform of my-invention, however, the

arc’is not:drawn directly between. the con-
tact ‘member 16 and: the contact surface 18.
Instead, -the.icontact member 16 is electri-

~callys connected to a conductor 20 which is

in’ turn scoiled: about:the core 19-and elec-
trically: connectell:therethrough' with a sup-
plémental contactiring: 21, disposed around
the protruding end: of the core 19 and msu-

+lated ffom:the:contact.-surface 16 by a suit-

able insulating :ring:22:: Thus;sit will be

noteéd that. when:thé members 1.and 13 are:

separated;: the arc!:is -drawn between' this

supplemental. . member 21 and ' the- contact

‘surface 18-andrthat: also the ‘core 19 is only
magnetized during the making of the :con-

neection: between:the ring:21:and the:contact:.

18-and: the:drawing: of thearc.

travel bodily: around the contacts and not to
burn the latter, whereby the gases gener-
ated by the arc are confined within the con-

‘nector until:those gases have:time to cool

sufficiently - to - prevent any possibility: of
their igniting the surrounding -atmosphere.
As shown in Figure 4, these means include
an insulating: nipple or tip 23 carried by

the member 13 ‘and forming a continuation

of the contact: member 16 thereof. As illus-
trated, this member 23 is suitably attached
to the member 13 by suitable means 24, as,
for instance, a nut and bolt or a screw con-
nection, and.is also provided with a plu-
rality of ‘annular flanges 25 thereon, spaced
apart by corresponding ‘grooves 26 and: so
arranged that one of these flanges is brought

opposite the:inner.end of 'the throat 4 of-
the - insulating: sleeve 3 immediately -after

the moment of maximum flux flow between
the north pole of the .core 19 and the south
pole of the magnet 12. Obviously, this tip
may be made of any length desired to insure
‘the production of a time interval sufficient
to-cool the arc gases before the same are lib-
erated by the complete withdrawal of the

In order, further; to insure against the

‘separation of the connector members before
the arc is broken or its gases have been
cooled, I have also provided improved co-
operating separation-retarding means on
the members 1 and 13. These means obvi-
ously may assume various forms, a long
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overlap:of ;the- members -mentioned- being
sufficient” in certain instances. In a. pre-
ferred form, however, the member 1 is pro-

~vided. with a.longitudinally disposed slot
27, having a lateral extension 28 at its inner

end, and oppositely disposed lateral exten-
sions 29 at its outer-end, the last mentioned
extensions preferably communicating with
angularly :disposed: right -and left outlet-
slots 80. Co-operating with these slots and
carried upon the member:18, is also a slot
engaging member or pin 31 adapted to
move successively through the slots 28 and
97 and one'of the sets of slots 29 and 80
as the circuit is broken and reversely as the
circuit is closed. By this construction and a -

proper. proportioning of the parts-in such a :

manner-that when the mémber 31 has passed
through the slots 27 and 28-to:the position
shown in Figure 1 the circuit will' be broken,
it is impossible to separate the members 1
and 13:while-there is any danger of ignit-
ing. the surrounding gases, the co-operating
slots 29-and 30, forming-the right and left .
outlet: passages, inserting the necessary fime
interval between the bredaking of the circuit

and:‘the:.separation .of : the. connector: mem- -
. ' bers,ito insure-the cooling .of ‘the arc gases.

In my-improvediconstruction, T have also
i provided: means; co-operating withithe above
describedi | means - forcausing the arc to-

‘In the operationof my-improved device
it will be evident that with the parts in
their circuit closing -position -indicated in
Figure 2 and with the current flowing. from
the conductor 15, when the member 13 is
withdrawn from its co-operating element 1,
the contact surface 16 will not leave the sur-
face 18-until the contact member 21 has en-
gaged the:latter. - Thus, current- will then
flow through the coil 20 in-such a manner
asto magnetize the core 19 and cause the arc
drawn between the contact: 18 and the sup-
plemental contact ring 21 to be rotated rap-
1dly in the magnetic field. This rapid ro-
tatlon puts the arc under a heavy tension
or stress which reduces its tendency to jump
long distances and decreases its power of
destroying materials, as the insulating mem-
ber 23, which may get in its path. This
action, it will be noted, takes place when
the arc is attenuated and extending directly
between the members 18 and 21 in the closed
annular - space;, or chamber, provided be-
tween.the contact surface 18 and the reduced
throat of the member 3, the magnetic flux
then being at its point' of maximum inten-
sity and acting directly across the arc in
such a manner as to cause the same to move
bodily around the space between the mem-
bers 18 and 21. Attention is also directed
to the fact that when the member 13 is fur-
ther withdrawn as shown in Figure 4, if
the arc has not already been interrupted by
the action of the flux described, it will' be
interrupted by the insulating nipple or tip
23 which also immediately thereafter starts
to close communication with the insulating.
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neck 4 and acts to maintain the arcing cham- .

ber. sealed :until the gases. therein have
cooled. It will also be apparent that, by the
provision of-.some: ‘co-operating separatlon-

retarding means -on-the casings 1.and 13,
a further time interval may De inserted be- -
tween ‘the breaking of the circuit, and. the.

separation of itheé connector elements so that
it .thus may be-made impossible for those
elements to be separated while .there is any

danger of firing the gallery.. Moreover, ‘it-

will be seen ‘that, should an explosion occur
within the casing.members at the time of
breaking the:circuit, such explosion tending
suddenly-to. separate -said members by vio-

lently. ejecting the member 13, the form and.:

arrangement: of :the slots 27 and 29 is such
as to. prevent: such separatlon the pin or

stud 31 being. brought ito engagement with-

the outer:walli:of:the slot 29 and the out-
ward moveinent, of the: member 18 being ar-
rested : until sald member s tumed manu—
ally. - :
Attentlon 1s\ here also dlrected to the fact
that, inimy. improved -construction, the arc
is. not drawn-through-insulating material in
such & manner: @s:ito-cduse -breaking down

~of..the; ssame but: is; instead, dra,wn and -

broken: in;-a;:;separate:. .enclosed chamber
Whlch_,lsltherea.ft,er maintained closed by the
tip. 23 or, if .desired, by the tip 23 and the

separation-retarding means' on the casings,:

for-a sufficient.length of time to permit the

cooling. of ‘the.gases generated by the arc. -

Amnother dec1ded1y advantageous feature of
my improved.construction is that in the nor-
mal .operation of: the .dévice the-coil 20 is
energized only. during. the separation of
the connectm -elements and then only during
the very part of this separation when cur-
rent flow through the coil is needed to ener-
gize the core: 19 -i. ¢é. when the arc is being
drawn, all _diﬁiculties arising from heating
or waste.of ¢urrent being thus avoided. At-
tention is. also directed to the fact that the
contact parts shown herein are of an ex-
ceedingly rugged nature -adapted to long

use in service and that these parts are se-.

curely though removably housed within the
connector cases so that they may not be
readily. damaged by abuse of the latter at
the hands iof the operator. It should also
De noted that,.due to the long sliding motion
necessary to the connection and se}_)aratlon
of the connector casings, it is impossible for
the operator to jam or ‘dammrre the contact
parts.  Another . decidedly advantacreous
feature of my construction is that, when 1t
is desired to-use the locking means for the
connector elements above "described, .it is
possible to lock those elements tooethe1 and
thereby insure against accidental separa-
tion of the same, “the manipulation -0f the
member 13 necessary to separate the same
from the member 1 being such as to require

an intention -on the part: of.the:operator.:
These and other advantages of My improved
construction will, however, be clearly ap--

parent to those skilled. in the art, -

-t will, of course, ‘be understood. that in
the use of. my improved -construction .the
conector members shown:andithe. elements
thereof may be transposed as desired :and

that various. other changes may be made in-

the form or.location of the elements of the

device without 1in any: way evadmig-the..

spirit -of the: invention, it being: my inten-

tion to include all such n 1od111<3‘1,t10ns W1thm

the scope of the appended claims.

- What I claim as new and desne to secure -

by Letters Patent 1s:— oo

- 1. In an electrical connector :co- operatmv:.
reciprocable contact:carrying members 5CON+
tacts thereon, and: means:comprising: pa,rtsv..

carried by said members- .respectively for

maintaining an arc drawn betiveen said:con:

tacts in constant motion with, .respect thereto.

2. .In“an electrical connector, co-operating -

reciprocable contact carrying. m‘embers5 con-
tacts thereon;.and’ magnetic means:compris-

ing parts carried by ‘said members:. respec- ..

tlvely for maintaining .an.arc drawn .be-

tween.:sald..contacts in -constant.motion in-

respect thereto until said arc is:interrupted.
3..In an ‘electrical connector, co-operating
reciprocable -contact icarrying members,: cy-

lindrical .contacts : thereon,<and::: magnetic .

means. carried by said” members' for main-
taining an arc drawn between said:contacts
in constant motion in respect-théreto.

4. In an electrical connector, co-operating

reciprocable contact -carrying: members; con--

tacts - thereon, -and  co-operating -concentri-
cally disposed .- magnetic -means carried by

said members for mainftaining an ave drawn:

between said contacts 1n const(mt rrmtmu
with respect thereto. ;
5. In an electrical circuit: ma,km« ‘md

breaking device, coopemtmnv contact carry--

ing members movable toward and from each
othez contacts thervon, magnetic arc mov-
ing: means carried by s
means for rendering the same operative im-
medlately prior to and during the dra\vmo
of an arc.

6.-In an electucal connector, cooper. atmrr
comtact catrying members mov able toward
and from each-other, contacts thereon, mag-
netic -arc votating means carried by said
members, and means for rendering the same
operative during the drawing of an are and
inoperative when said contacts are -in-nor-
mal circuit . closing position. .

7. In an electrical connector, cooperating
contact ‘carrying members movable toward
and from each other, contacts thereon, mag-
netic arc rofating means carried by said
members and mcluqu an electro-magnet
through which the current flowing in the
arc passes, and means -for rvendering - the

s

zud member S, ‘md'
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same operative ‘during the drawing:of fan’
arc but mot when said contacts are inmormal

circuit ‘closing position. -
8. In an electrical-connector, co-operating

_reciprecablecontact carrying members, con-

tacts rthereon, magnetic means carried by

- said' members for preventing an arc drawn
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bétween said contacts from remaining sta-
tionary; and co-operating means for

separation - of said- members.
-9.In"an-electrical connector, co-operating
reciprocable contact. carrying members, one

of the same having:a chamber therein, con- :
stacts -on- said: members, magnetic means car-
ried by said members-for:maintalning ‘an

arcin constantcmotion. of ‘translation, and

an-insulating member-carried on one.of said.

members: in- rear: of its:contact. .~ .0
10. In an-electrical connector, co-operat-

ing reciprocable contact -carrying members,-
contacts thereon, magnetic means-carried:by -

said members for mamtaining in motion an

arc. drawn’ between said-contaets, and means:
for thereafter «delaying the: separation: of!

sald-members.: i

thereon; means: on said members forming an
enclosed areing. chamber during the separa-

tion of said- contacts and for thereafter seal- :
ing said chamber for-ax interval,and means:
for maintaining in motion an arc drawn:be-

tween’said contacts... " : - . -

12. In.an: electrical connector, co-operat-
ing: contact: carrying . members, - contacts
thereon, means on:said-members forming:an
enclosed arcing chamber during.the separa-
tion of said contacts; and insulating’ cham-

.ber-closing means-on’ one of ‘'said elements

movable acrossthe path of an-attennated ave.

18. In an electrical connector, co-operat-
ing relatively movable contact carrying ele-
ments, contact members thereon, a supple-

mental contact member on one of said ele-

ments, and means -for drawing an arc only
between said supplemental contact member
and a contact member on the other element.

14. In an electrical connector, co-operat-
ing relatively movable contact carrying:ele-
ments, contact members thereon, a supple-
mental contact member on one of said ele-
ments, means for drawing an'arc only be-
tween the supplemental contact member and

the contact member on. the other element,

and co-operating magnetic means for pre-
venting the burning of said members by said
arc. by maintaining the latter in motion.
15. In an electrical connector, co-operat-
ing relatively movable contact carrying ele-
ments. contact members therveon, a' supple-
mental contact member ‘on one of said“ele-
ments, means for drawing an arc only be-
tween the supplemental contact member and

the contact member on the other element,

) insur--
-ing:the cooling of the arc gases prior to the

1,441,193!

and - simultanecusly. operative ~magnetic
means for rotating said avc bodily “about
said members. - o i '
16, In-an electrical -connector, .co-operat-
ing relatively ‘movable .contact. carrying
members, contacts carried thereby and mov-
able one relative to the other, a magnetizable .
member carried by one of said miembers, and
a-magnet carried by the other of said mem-
bers and disposed on: the opposite side of an -

-~ arc drawn:between said contacts:

17. In an electrical connector, co-operat-
ing relatively movable contact carrying:ele-
ments. contact members . thereon,  a supple:
mental .contact member -on’ one of said: ele-
ments, means’ for drawing an sarc-only be:’
tween theé'supplemental:contact member and-
the contact member on the:other element,

" co-operating . magnetic means for maintain-

ing:said-arc in motion of translation; and co- -
operating: means carried - by’ said -contact
carrying’ members for: delaying the:libera--
tion of the gases generated by the arc.

-18. Tnr an ielectrical-conmneetor, :co-operat-
ingcrelatively movable ‘contact; carrying ele-

' GeRLE L TR B ments;contact’ members::thereon; a'supple=-
11. Jnran electrical conmectory co-operat-:
ing :contact’ carrying: miembers, - contacts -

mental contact member on:onetofisaid ele:~
ments, means for: drawing’an arctonly be=
tween said -supplemental’.contact: member
and the' contact member: on ‘the: other ele-
ment, co-operating:magnetic. means for mov-
ing said are bodily ‘over the surfaces of said -
member, co-operating:means carried by said
contact carryimg members for delaying' the
liberation of the gases generated by the arc,
and means co-operating with'said last men-
tioned means for delaying the separation of -
said contact carrying members.: - v
~19:In an electrical ‘donnector,’ a pair: of -
separnble contact carrying elements-collec-
tively ‘constituting ‘a casing, ‘co-operating
contact: members carried by 'said elements
respectively within the same, and means for
retarding the separation of ‘said "elements
after the separation of said contact mem-
bers. » ‘ ‘

20. In an electrical connector, a pair of-
separable contact carrying elements -collec-
tively coustituting “a' casing, co-operating
contact members carried by said elements
respectively within the same, arid’ means for
preventing the separation of ‘said ‘elemients
under the influence of explosive action with-
inthe same after the separation of said con-
tact members. ‘ -

91. In an electrical connector, a' pair of
separable contact carrying elements collec-
tively counstituting a easing, co-operating
contact members carried by said eléments
respectively within the same, and means for
temporarily preventing the rectilinear sepa-
ration of said elements-after the separation
of said contact members.: - : 2

99. In an electrical connector. a pair of
separable telescoping contact carrying ele-
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‘ments collectively constituting a casing, and
= cosoperating contact - ‘members carried by
‘said ‘elements 1eapect1velv within' the ‘same,
one' of ‘said ¢lements ‘being ! ‘provided-with ‘a

[

“otiterend ot said. selement, ‘and. the: othér of
7% saidelements “having’ a’ stud ‘co-operating
rwith said:glot.sioin RETRNNTE I %
f @3 In apselectrical: connector a.pdirof
‘eontacts;:electro-magnetic: ‘mesns’ carried: by
Isaid connector*opemtwe to ‘produce a'mag-
‘ietic field of uniform intensity-at all pomts
“of separatlon jofisuid: contacts, and" means
for? rendérmm'the»‘same» operatwe 1mme-
v riorto aid during arcing.:

10 .

san électtics cOnnedtor iy plurahty
ot alts atelyengarsable e separable
“cotitacts® and' Iﬁe’ins r!for7'31mu1téneously
“dtteniiiati g an *arb 'draWn between sald con(i
af
*mamtammg both ‘endy” 1ef3sa1d ‘are iint ‘10-
Ut -tion’of“translation’ throughout 1ts life
43195 FTniay electrieal Jcomrrecﬁor L phlmhty
“of sEparable’ cirduit Bréaking? contﬁcté‘ and
25 | ineane for ’nib*vin'b“ A r(‘,’fdtra}v’s’rl’f 'between
Lsald éontadts Biel thesirfacs 6t ‘ééldﬂcon—
‘thé”l'rtfer e seﬁara‘ted'and or
éf Sukfhdrrfotiemeﬂt‘fhi-b}whout thie *

O £

o ‘tacté’
mamta,

1n0‘ the 'afc Hrawnf‘between ’é d‘contacts
E e lof ‘Said: contac“ts When
—the’ ‘latte" : ”""‘ﬁéd Jomiiers vty
35 1 ebt’x;iéalﬂcontact device; a- plu—
rallty of" cdntact"zﬁe‘fr’iﬁé‘rs’ cob‘per:itm(r prior
"t their pax‘zitlon‘ toifof ‘é.nnular ‘sur- ¢
:Eace of i)ntact aid’ means” for ‘causing ‘the °
‘ 1 ‘of ‘an E{rawn ‘between’ sal?:l ‘con-

o are separated

""ré;hty, of ooperatmg pr or -
“t0 ‘their separation “£o form “an’ ‘annular sur- -

45 face of contact, and means for causing 'i:heJ

{0

Totation of ‘an arc'drawi Between said con-
tacts about said annulus when the contacts ’
are separated’ and” for ‘attenuating said arc.
29. In an electrical device, a pair of con-
50 tacts operative on separatmn to break con-
tact along a line of considerable length in a
single p]a,ne and separable only on Telative
movement in a direction perpendicular to
the plane of separation, and means for pro-
55 ducing an electro-magnetic field of uniform
Intensity pelpcndlcular to an arc drawn at
any point along the line of separation be-
tween said contacts.
30. In an clectrical connector, a plurality
60 of contacts, magnetic ‘means for changing
the direction of an arc drawn between Said
contacts when the latter are separated, and
independent means for m‘cerruptlnor said
arc.

65 31. In an electrical connector, a plurality

slot having an:angular portlon adjacent the -

o8, In an electncal c0ntac£ devme a' plu— 5
ntact mem]

2>

of contacts, and independent means opera-
tive respectively to create a tension in an arc
:drawn between said contacts when the latter
are: separated -and-to interrupt.

:82:.In an electrical connector, a plurality
-of contacts, magnetic means for changing
lthe direction ‘of an arc drawn between said
“contacts -‘when' the latter. are separated, and
mechnical means for interrupting said are.
#1i83:In anelectrical connector, a ‘plural-
“ity fof contacts;: magnetic means for chang-
ing the dired¢tion of an arc’ ‘drawn between
Lsa,ld eontacts when the latter are separated,
-and anieans for thersafter delaymd the sepa-
‘ration: of ‘said 'contacts. -
134 In an’ electrical: connector' a phn ahtv
i6F-contactsy: mormally: 1noperat1ve ‘magnetic
‘Tiedns for’ changmo' the direction of an arc
-drawnbetween ‘said- contacts when the lat-

ter die sepamted, meany for interrupting '

igaid: farCAand means’ for' thereafter delaymo
‘thie Separa.tlon of said contdets.

3501 “an lectrical connector. a phu'qhtv
8 contacts’i maO'netlc mieans for creatitng a
“téfhslon“m"an 'a ¢ ‘dfawn: between ‘said con-
f‘bag:ts7 when' the *latter: ‘are’ separated means
-“foy mterruptmo said: arc, and means ‘for
‘thefeatter: delavma the separatlon of sald
contécts.,

Fug6l T an eleetrlcml connector, ‘a pair of’

‘eontacts“:adapted’ whenin engagement’ to
~elose @ divenitand when qoperated to inter-
“Tupt said: circuit, and means for moving over
“the siltrfaces:of sald contacts an are draver
‘between sdid“¢ontacts upon their séparation,
'zs “long- a8 durrent’ is flowing in'said circuit.
37 Tn'a plural-part electrical: -connector, a
dewce'cons tituting one part of said connec-
tor and’ havmcr a contact member adapted to
6Tve as a cn‘cult .closuré ‘means When said
Veircdit is closed and 4 member in fixed rela-
‘tion'thereto” adapted fo’ draw and - ‘support

the arcupon opéning of said circuit.’
©38. In an electrlcal connector, a’ device
consututmo' ‘ofé"part of said connector and
avmg a contactr member adapted to serve as
R cireuit’ closure Means’ when said circuit is
Yeloséd, a iémber ‘Ld‘xpted to’ receive the arc
drawn upon opening of said civenit, and
magnetic arc controlling means connected

between said members.’

39. In an electrical conncctor, separable
connector elements having members cooper-
ating with each other to close a cireuit, mag-
netic arc controlling means (oopomtm(r
therewith and comprising a coil {or prodne-
ing a magnetic field transverse to ﬂle divee-
tion of an arc formed on opening of said
civcuit, said coil being normally dead, and
means for cnergizing ‘said coil prior t0
during separation of said connector clo-
ments.

40. In an electrical conmector, separable
connector elements provided with contact
members which have annular engagement

and
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witheneh: other,adnaiiesic are control-
Ty aneons cooperating: thevewith and com-
prising a coil for produciig a magunetic field
of nnitorn strengtle tiansyerse to the direc-
tion of an arc formed on breaking the cir-
.cuib: by . separation of said connector ele-
mments, irrespoctive of the point along said
mnnudar engagement, at which said arc may
bedrawnm, o0 g T o e
“-41, Tn an.clectrical connector, separable
connector elements provided with: contact
members . which have annular. engagemerit
with- each. other, magneticarc- controlling
means. cooperating therewith and .compris-
ing a coil for producing a-magnetic field of
-uniforim strength: transverse to the direction
.ot an-are formed..on breaking the :circuit
Dby separation of said conneetor elementsiryre-
spective of the point upon said annular-mem-
bers at which said arc may be drawn, said
coil -being mormally “dead, . and -means ifor
causing a flow-of current through said .coil
upon separation of said contact members.

42, In - an.electric . circuit making, and
breaking .device, cooperating .contact .mem-
bers.one of which. is adapted to contact. with
the other when said device is'in-circuit clos-
ing operation and to'be separated-from the
other when said circuit is open, a third-con-
tact member spaced from each of said con-
tact members, and an electro-magnet .ar-
ranged to blow. the arc formed on opening
of said circuit, one end of whose winding 1s
connected to one of said first mentioned con-
tact members and whose other end is con-
nected to said third contact member, said
_parts being constructed and a ranged so
that. as said device is operated to open the
circuit engagement between one of said first
mentioned -contacts and said third ;men-
tioned contact member is effected prior to
separation of said first-and second mentioned
contact members and for a short period
thereafter whereby the circuit finally broken
includes the resistance of said magnet.

48. In an -electric circuit- making: and

15,4415 198

fmeas: ibhe contact: ameans on one of -said
qienhers: comprising - a  contact: element
agdapted to, serve as.a circuit closure means
avHeivsaid civeuit is closed, an element adapt-
.ofl to receive the arc drawn.upon opening .of
jsatd . cireuit, and magnetic arc controlling
:méans. connected between sald members.

44. In an electric circuit+ making -and
‘breaking device, relatively. stationary and
wiovable . members each. carrying contact
means, -the. contact -means-.on one of :said
.members +.comprising. -a - contact - element
.adapted. to serve as a circuit closure means
when:said circuit is closed, an element adapt-
ed to receive the arc drawn upon.opening of
.said : circuit, . and - magnetic. arc- controlling
1neans connected between said members, and
.the. contaict means.on the other of said mem-
bers isuccessively engaging said -elements on
relative movement of said members.
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~45..In. an  electric circuit’ making ,and

breaking. device, ‘cooperating contact, mem-
-bers.one of which is.adapted to contact with
ithe other ayhensaid.device.is, 1 normal cir-
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,onit smpking.-operation and-to.be. separated

.from, the -other when, said .circuit.is, open,.a
.thind . contact, member.spaced from: each .of
.said,.contact, members ;when. .said; circuit. is

open, and an electro-magnet arranged- to

blow the arc formed.on opening of. said cir-

cnit,.one end of whose winding is connected
_to.one of said.first mentioned contact.mem-
‘bers and -whose .other.end 'is connected to
said third contact member, said parts;being
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_constructed and arranged so that 2s said de-. .

vice is operated to apen the. circuit:a circuit

is. effected, between said third mentioned con-

.tact member, and the. one. of said first and
-second. mentioned contact members to -which
it is not connected through said winding, be-.
fore separation of said first. and . second

mentioned contact members and forra short
_period thereafter whereby the circuit finally
_broken,includes. the: resistance of sald mag-
.net.. - .
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! .. Intestimony whereof I affix my signature.
breaking: device, relatively. stationary and .. . '
novable members each carrying. contact .. .



