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Application filed September 1,

Lo all whoin it MGY CONCETH.;
Be 1t known that 1, Cusaries W. WynaN,

2 citizen of the United States, residing at

Claremont, in the county of Sullivan and

-tate of New Haimpshire, have invented cer-

tain new and useful Improvements in Elec-
tric-Circuit Making and Breaking Devices,
of which the following is a full, clear, and
exact specification.

My 1invention relates to electrical cireunit
making and breaking devices.

It has for its object to provide an im-
proved circuit making and breaking device
tor electric cirenits and. nore especially,

oneadapted to use in gas-laden atmosplieres
~sieeve 12 located at the outer end: of ‘the
sieeve 3 and disposed between the latter and

such as encountered in mines and so con-
structed and arranged that the circuit may
be broken at will without danger of igniting
the'gas. More specifically my invention has

for 1ts object to produce a new and improved

connector whereby the are caused by the
breaking of the cirenit is attenuated and
broken and wherein the gases generated by
the arc ure thereafter confined for a prede-
tertmned cooltng period in order ceffectually
to prevent the ignition of the surrounding
atimosphere should the sanie be laden with
aas, coal particles, or the like.

In the accompanying drawings 1 have,
for purpeses of illustration, shown one en-
bodiment which wy invention may assume
in practice, illustrating the same as applied
to a conuector of a tyvpe adapted to general
use and especially adapted to use I mines
or the hike.

In these drawings :— .

Figure 1 1s a side elevation of niy -
proved coennector in open circuit position,
certain parts thereof being broken away to
facilitate ilustration. _

Figure 2 15 a longitudinal partial sectional
view of the same showing its parts in cir-
cutl closme position. '

Frgure 3 1s a view similar to Figure 2
stowing the cirewt still closed bnt with the
are attentaied.

Fieure 4 is a view similar to Figure 2,
showing the civenit about to be broken, the
are vemng further attenuated and the areing
chamber about to be sealed.

In these drawings. T have illustrated a
casme mewher 1 of a cviindrical formy at-
tached to a suitable support 2 which mary.
:4odesired. be carried by a fixed panel or a
movable device surh for instance, as a min-

1916, Serial No. 118,043. Renewed October 2, 1922.  Serial No. 591,988.

ing machine. This member 1 carries within
the open end of the same a removable in-
sulating sleeve 3 which is in turn provided

with a restricted portion or throat 4 and

an enlarged -inner bore 5 having a beveled
cnd 6 adapted. to .co-operate with a corre-

spondingly beveled surface ‘on -a co-operat- .
ing removable 1nner insulating sleeve 7. As

shown this member 7 is internallygrooved
at 8 to recelve an. external flange .9 on a
cylindrical eontact memberor sleeve 10 suit-

ably removablyattached ‘to.-the support 2
and electrically connected to the circuit as-

for instancé, by ‘-a conductor:11. . As shown,

the sleeve 3 also carries: a soft iron ring or

the member 1 with one end’ thereof’ located
imtermediate the ends of the member .1 and
adjacent the inner end.of the throat 4 of
the member 3 while the other end thereof is

focated nearer the . free:end of the ‘mem- :

her 1. - o |
Co-operating with the member 1 and car-

rying means adapted to establish electrical

connection  with the contact member- 10

“housed therein, is a co-operating ‘connector

member 13 herein adapted to fit over the
member ‘b and receive the same in a cham-
ber 14 formed therein as the member 13
ts pushed home. or towards circuit closing
position, from the open circuit position illus-
trated 1n Figure 1. This member 13 is as
shown preferably supplied with current
through a conductor 15 which 1s in turn
electrically connected to a preferable cylin-
drical contact member 16 disposed coax-
1ally 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 re-
silient neck 17 to permit free movement of
the said member and at the same time main-
ltain 2 proper electrical contact between an
clongated contact surface 18 on the outer
end of the member 10 and the exterior of
the evlindrical contact mewmber 16.

Im my miproved construction. T have also
provided means whereby, as the member 16
15 withdrawn from the member 10, the arc
will be prevented from burnine the con-
tacts as it 1s attenuated by the longitudinal
ceparation of those members. These means

co-operate with the ringe or sleeve 12 de-

seribed and inelude a soft iron core 19 pret-
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erably disposed: coaxtally within the-contact
member 16. Obviously, when the-core 19 1s
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 1s atten-
uated, it 1s also caused to be moved later-
ally by the action of the flux passing: be-
tween the poles of these members. In a pre-
ferred- form of my invention, however, the
arc is not-drawn directly between the con-
tact member 16 and the contact surface 18.
Instead, the contact member 16 is electri-

‘cally: connected to a conductor 20 which 1s

in turn coiled about the core 19 and elec-
trically. connected  therethrough with a sup-
plemental contact ring 21, disposed around
the protruding end:of the core 19 and 1insu-
lated from:the:coentact surface 16 by a suit-
able -insulating ‘ring:-22. Thus,sit will be

notad that whenithe members 1 and 13 are

separated,: the arc' is drawn between this
supplemental member: 21 and the contact

surfaes 18 andthat: also the core 19 1s only

magnetized during the making of the con-
nection between the. rirg:21:and: the contact
18 and the -drawing of:the arc. I

I'n my improved construction, 1 have also

. provided means, co-operating withthe above

described: means - for: causmg the arc to
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 igmting 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 1s 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 suflicient
to cool the arc gases before the same are lib-
erated by the complete withdrawal of the
t1p.

In order, further, to insure agamst the
separation of the connector members beforve
the arc is broken or its gases have been
cooled. T have also provided immprovéd co-
operating separation-retarding means on
the members 1 and 13. These means obvi-
ously may assume various forms, tonr

1,441,183

overlap. of .the- members -mentioned- being
sufficient in certain instances. In a pre-
ferred form, however, the member 1 1s pro-
vided. with a longitudinally disposed slot
27, having a lateral extension 28 at 1ts 1nner
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 30. Co-operating with these slots and
carried upon the member. 13, is also a slot
engaging member or pin 31 adapted to
move successively through the slots 28 and
27 and one of the sets of slots 29 and 30
as the circult is broken and reversely as the
circuit i1s closed.” By this construction and a
proper proportioning of the parts i1n such a
manner:that when the member 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 1gnit-
ing. the surrounding gases, the co-operating
slots 29 and 30, forming-the right and left
outlet passages, inserting the necessary time
interval between the breaking of the circuit

~and the separation of.the connector: mem-
“bers, to insure-'the cooling of the arc gases.

In the operation of my improved device
it will be evident that with the parts in
their circuit closing position indicated 1n
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 unti] the contact member 21 has en-
oaged the-latter. Thus, current: will then
flow through the coil 20 in such a manner
as to magnetize the core 19 and cause the arc
drawn between the contact 18 and the sup-
plemental contact ring 21 to be rotated rap-
idly in the magnetic field. This rapid ro-
tation 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 mav 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 fiux
then being at its point of maximum inten-
sity and acting directly across the arc in
suclh a manner as to cause the same to move
bodilv around the space between the mem-
bers 18 and 21. Attention 1s also directed
{o the fact that when the member 13 1s fur-
ther withdrawn as shown in Figure 4, if
the are has not already been mterrupted by
the action of the flux described. 1t will be
mterrupted by the insulating nipple or tip
23 which also immediately thereatter starts
(o close conumunication 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 separation-
retarding means oon the casings 1 and 13,

a further time interval may be inserted be-

tween the breaking of the circuit, and the
separation of .the connector elements so that
it . thus may be. made impossible for those
elements to be separated while there 1s any

danger of firing the gallery. Moreover, 1t

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 1s such
as to prevent such separation; the pin or
stud 31 being brought
theouter;w‘a]lhof:%he slot 29, and the out-
ward moveinent, of the member 13 being ar-
rested: until said member is turned manu-
ally. .. ..o v

“Attention is-here.also directed to the fact
that, inimy improved construction, the arc
is.not. drawnthrough-insulating material in
such & manuner as:to-cause -breaking down

- of..the ;same but. is,. instead, drawn and

broken. .in..a :;separate -enclosed chamber
which is:thereafter maintained closed by the
tip.28 -or, if .desired, by the tip 23 and the
separation-retarding means on
for a sufficient.length of time to permit the
cooling. ‘of 'the- gases generated by the arc.
Another decidedly.advantageous feature of
my improved.construction 1s that in the nor-
inal . operation of the dévice the coil 20 1S
energized only during: the separation of
the connector elements and then only during
part. of this separation when cur-
rent flow through the coil is needed to ener-
rize the core 19; i. ¢. when the arc 1s being
drawn,-all difficulties arising from heating
or waste.of current being thus avoided. Adt-
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 ‘of the operator. It should also
be noted that..due to the long sliding motion
necessary to the connection and separation
of the connector casings, it is impossible for
the operator to jam or damage the contact
parts. Another decidedly advantageous
feature of my construction is that, when 1t
is desired to use the locking means for the
connector elements above described, 1t 1s
possible to lock those elements together and
therebv insure against accidental separa-
tion of the same, the manipulation of the
member 13 necessarv to separate the same
from the member 1 being such as to require

mto engagement with -

the casings,

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. .

It will, of course, ‘be understood that 1n
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 mn-

the form or location of the elements of the
device without 1n any way
spirit -of the invention, it being my 1nten-
tion to include all such modifications within
the scope of the appended claims. - .
What I claim as new and desire. to-secure
by Letters Patent is:—; nc . im0

-
[

1. In an electrical connector,.co-operating. .
reciprocable contact carrying members,-con-
tacts thereon, and means'.comprising: parts:

carried by said members- respectively .for

maintaining an arc drawn between said:con-

tacts in constant motion with.respect thereto.

9. In an electrical connector, co-operating -

reciprocable contact carrying. members,.con-
tacts thereon, and magnetic means.compris-
ing parts carried by said members respec-
tively 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 iearrying 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 theéreto.

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 maintaining an arc drawn

between said contacts in constant motion
with respect thereto. SRR *

5. In an electrical ecircuit making and

breaking device, cooperating contact carry-

ing members movable toward and from each
other. contacts thercon, magnetic arc mov-
ing means carried by said members, and
means for rendering the same operative 1m-
mediately prior to and during the drawing
of an arc. - LT T

6. In an electrical connector. cooperating
contact carrving members movable toward
and from each other, contacts thereon, mag-
netic arc rotating means carried by suid
members. and means for rendering the same
operative during the drawing of an arc and
inoperative when said contacts are i NOL-
mal circuit c¢losing position.

7. In an electrical connector, cooperating
contact carrvine members movable toward
and from cach other, contacts thereon. mag-
netic arc rotating means carried by said
members and .including an electro-magnet
througl which the current flowing 1 the
arc passes. and means for rendering the

3

evading .the .
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(5 the contact member on the other element.
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same operative during the drawing of an

arc but not when said contacts are in‘normal

circult closing position:

8. In an electrical connector, co-operating
reciprocable contact carrying members, con-
tacts ‘thereon, magnetic means carried by
sald' members for preventing an arc drawn
between 'said contacts from remaining sta-
tionary, and co-operating means for insur-

1ng the cooling. of the arc gases prior to the

separation of sald members.
9. In'anelectrical connector, co-operating
reciprocable contact carrying members, one

of the same having a chamber therein, con-

tacts on. said‘memﬁers, magnetic means car-
ried by said members -for ' maintaining 'an
arc :1n constant«motion of translatiop, and

an wsulating member carried on one of said.

members. 1n-rear of its contact. .
10. In an-electrical connector, coe-operat-

Ing reciprocable contact’-carrying members,

contacts thereon, magnetic means-carried-by
sald members for maintaining in motion an

arc drawn between: said contaets, and means
for thereafter delaying:the:separation of

sald members.:

ing -contact  carryi
thereon, means on said members forming an
enclaosed arcing chamber during the separa-

tion of said-contacts and for thereafter seal-
ing-said -chamber for an inteérval, and means
for maintaining in motion an nre drawn be--

tween-said contacts. =~ = -

12. In an-electrical connector, co-operat-
ing contact carrying members, contucts
thereon, means on said- members férming an
enclosed arcing chamber during the sepura-
tion of said contacts, and insulating cham-

ber-closing means on one of said elements

movable across the path of an attenuated are.
13. In an electrical connector, co-operat-
ing relatively movable contact carrying cle-
ments, contact members thercon, a supple-
mental contact member on one of said ele-
ments, and means for drawing an are only
between said supplemental contact member
and a contact member on the other element.
14. In an electrical connector, co-operat-
inz relatively movable contact carrving ele-
ments. contact members thereon, a supple-
mental contact member on one of said ele-
ments. means for drawing an arc onlv be-
{ween the supplemental contact member and
the contact member on the other element.
and co-operating magmetic means for pre-
venting the burning of said members by said
ares by mamtaining the latter i wotion.
I5. In an electrical connector. co-operat.
ne relatively movable contact carrving ele-
ments. contact members thereon. o supple-
mental contact member on one of saud ele-
ments, means for drawing an arc onlv he-
tween the supplemental contact member and

ingrrelatively movable contact carrying ele-
. S A T e | 1‘1"Le'nh'3;'=cor1tact"-members;."t.herebnf; '-'a,'f'sulj'ple-:--'

11. (Inran electrical commector,; co-operat-

- miembers,’ contacts

1,441,193

and - simultaneously  operative  magnetic
means for rotiting swid are bodily about
sald members. |
- 16, In an electrical connector, co-operat-
ing  relativelv movable contact carrying
members, contacts carried thereby and mov-
able one relative {o the other, a magnetizable
nember carried by one of said members, and
@ magnet carried by the other of said mem-
bers and disposed on the opposite side of an
arc drawn between said contacts. o
17. in an electrical conneetor, co-opeérat-
myg relatively movable contaet carrying ele-

ents. contact merabers thereon, a supple-
L4 .

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,
co-operating magnetic means for maintain-
ing:said arc in metion of translation; and: co-
operating. means carried by said contact
carrymg members for-delaying the:libera-
tion of the gases generated by the arc. '
180 In? an electrical connector, : co-operat-

mental contact member on oneof said ele-
ments, means for '{lrawing tan a..rcf‘qnljf*-béuf
tween said supplemental contact: member
and the contact member on 'the other 'ele-

70

7o

85

90

Inent, co-operating magnetic means for mov-
Ing sard are Lodily over the surfaces of said

inember, co-operating means carried by said
contact carrving members for delaying the
hberdation of the gases generated by the arc,
and means co-operatine with said last ‘men-
troned meuns for delaying the separation ‘of
sanl contact carvying members. -
19 In an electrical connector, a; pair of
separable contact carrying elements: collee-
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
wlter the separation of said contact mem-
bers. |
20. In an electrical connector, a pair of
separable contact carrving elements collec-
tivelv coustituting a casing. co-operating
contact members carried by said elements
respectivelv within the samme, anid means for
preventing the separation of caid -elements
nnder the ifluence of explosive action with-
in the same atter the separation of said con-
tact memhers. -
21. In an electrical connector, a pair of
separable confuct carrvine elements collee-
tively constitttine o easing, co-opevating
contact members carried by said elements
vespectivelv withiy the same, and mearns for
temporarty preventing the rectilinear sepa-
ratron of =aud elements after the separation
ot savd contact menitbers,
2210 an electricnl connector, o pair of
separable telescoping contact carryvine ele-
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meiifs collectively coustitnting a casing, and
co-operatimg contact “members carried by
sald clements respectively within the same,
one of said elements being provided with a
slot having an angular porticn adjacent the
-outer ‘end of said ‘element; and. the other of
smd” elements having' a’stud co-operating
with'said slot.!s i ctenfe e g b
23 ¥n’an electrical: connector, a rpdir. of
10 ‘contacts, electro-magnetic ‘means: carried by
'said connectof opérative’ to ‘produce a‘mag-
‘netic field of uniform intensity-at all*points
‘of "separation ‘of said" contadts, ‘and means
for rendering'' the' same: operative “imme-

Rt

15 :diately prior to and during:areing. " =+ -

<124 Iy an électtical connedtor,)ia plurality
of alternatelytiengagsable atd: 'separable
“contacts;- and* thedns i1forte simtltaneously
‘abtenuating dan art'drawn’ between sdid <on-

20 tacts when the latter: arer separated’ rand
-miaintaining both'ends 61 said ‘are iin” mo-
tion’ of translation’ throughott it& lifei
© 25 Tn'an lectrital iconnéctor, & plarality
cof' separablg’ cirduit Breakm@ dontdcts; and

25 ' miesns! for* movity an dre @rawiy Betwesn

d-.‘,; '

"sald*¢ontacts  bver' the 8tirfatel it whidresn- s

‘tacts'wheh 'the Mi:rerm% “Whatated and for

“maitdtaining suthiovément thisnhout: the
fl*ifé';-df:{.‘Hé'iar’&f"it_’,i;frz~{‘**f|l:;.-;i-'_:r i‘fa’; TG #f.r“*‘f'hr'

30 260 In an-€lectrical ‘conméctor; % plurality
‘of sepirable donticts, and méans for revolv-

ing’‘the ‘'dre¢ drawn f*bépﬁééh!*saiivcantaets elose 2 divenittand

“aboiit” the “ixial 'liffe 'of 'said" cotitdets when

,_thle: :lattér' a*re—*seﬁﬁ't.ﬁtéﬂji fli !r AR IO T
35 '27.°In an’ elettrical \otitact: device, a plu-

‘rality 6f Conitact meMiHers tobpérating: pridr

‘to"theit separdtion’ to Sorm’ &n"ar Hular sur-

face of 51) tact, and’ means for ‘candin g the

rotation of ‘an arc’ drawn, ‘bétwesn’ Said ton-
40 facts 'about said dnnulus wheén“ths céhtacts
aré Separged. o € 4l
- 28."In an’electrical

SR LT R T O B 2 T P R T R o T a et i « LT,

rality, of tontact members Gooperating pricr

“t6 ' their sepafation o fort “4n’ amimlar sur.
15 face of contact, and means for causing 'the
rotation of ad arc'drawi Hetweeh Said”con-
tacts abouf. said annulus when the contacts
art sepatated and ‘for aftenuatine said arec.

29. In an electrical device, a pair of con-
tacts operative on separation to break con-
tact along o hine of considerable length in a
single plance and separable only on relative
movernent in a direction perpendicular to
the plane of separation, and means for pro-
ducing an electro-magnetic field of uniform
Intensity perpendicular to an are drawn at
any pomt along the line of separation be-
tween sand contacts.

S0t an elecirical connector, a plurahty
of countacts, magnetic means for changing
the direction of an are drawn between said
contacts when the latlier are separated, and
imdependent. means for interrupting said
arc.

31. In an electrical connector, a plurality

F ¥ T

‘contact' device; a plu-

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

7 82.1n an electrical connector, a plurality
of contacts, magnetic means for changing
the direction of an arc drawn between said
contacts ‘when the latter are separated, and
mechnical means for interrupting said are.
++:33::In dn electrical connector, a plural-
ity ‘of contacts; magnetic means for chang-
g the direétion of an arc drawn between
-said ‘contacts when the latter are separated.
~and means for thereafter delaying the sepa-
ration of ‘said ‘contacts. ' o
234, In an electrical’ connecto r, a plurality
*of ‘contacts;: normally inoperative magnetic
meéans for changing the direction of an arc
drawn‘bétween :said contacts when the lat-
'terr are ‘Separafed, meang for mmterrupting
!?Sﬂ'idjfali“c;f?’gnd? means for thereafter delaying
' thie separdation of said contacts. o

35.»04i “ah Blevtrical connector, a plurality

?

f B conthcts] nragfietic means for creatitng a

- Gensior it din -gte'drawn between said con-
¢ts’ when' the ‘latter' are separated, means
“Fo¥ ititery ting” said arc, and means for

t F
-

-‘*tﬁef‘é’a;ft*ef*“gélﬁfin “the separation of said

'ﬁﬁhtﬁétéi_* EEERE S |

7036, Tn an’electrical connector, a pair of

contacts-‘adapted when' In engagement to
. when separated to inter-

"'i'li~]j't'!Sﬁ-”iid*"ci‘t‘m‘i't', and means for movine over

the siirfaces: of said contacts an are draw:

between sdid“¢ontdcts upon their separation.

‘48 long ' a§ diirrent is flowing In said circuit.
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_. _ rt electrical connector, a
‘deyice: constituting one part of said connec-
or and hdving a contact member adapted to
sefve as a circuit closure means when said
circuit is closed; and a miember in fixed rela-
tion-thereto adapted to draw and su pport

-the arc'upon opéning of said circuit.

:

i
i

K

© 388. In an eléctrical connector. a device
constituting one'part of said connector and
having a ‘contact member adapted to serve as
a ‘circuit’closure ‘means when said circuit is
closéd, &' mémber adapted to receive the are
drawn upon opening of said cireuit. and
magnetic arc controlline means conneeted
between said members.:

30 In an electrical connector, separable
connector elements havine members cooper
ating with each other to close a cirenit., N
netic arc controlline means cooperatinge
therewith and comprisine a coil for prodie
g a miagnetic field transverse (o the dive
tion of an arc formed o openine of s
crrenit, said coil being normally clead, andl
means for cnergizing saud cotl priov to and
durimg separation of said conneclor ele.
ments.

40. In an electrical connector. separable
connector elements provided with contact
members which have annular engagement
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with cacir othor, andomagictic are confrol-
L ancons coaperat e thevewsth and com-
prisivies a coll for producinge a magnettc field
e uniform strenetic Lransverse to the dirvec-
tion of «n are formed on breaking the cir-

cuwit by separation of sard connector cle-
ments, respeciive of the point along said
auntlar envagement. at which sald arc may
be drawin, -

4i. In an clectrieal connector, separable
contiector eiements provided with contact
members which have annular engagement
with eacir- other, magnetic arc controlling
neans cooperating therewith and -compris-
ine a ceil for producing -a anagnetic field of
nntforn strength transverse to the direction

of an arc formed on brealine the . circuit
by sepavation of said conneetor ,Eﬁﬁments-n-'_re—

spective ¢f the point upon said annular mem-
bers at which s2id are may be drawn, said
coil ‘beinz normally dead, and means for
causing a flew of current through said .coil
upon separation of said contact members.
42. In an electric circult making. .and
breaking «evice, cooperating contact .mem-
bers one of which is adapted to contact with
the other when said device 1s'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 satd cirecuit, one end of whose winding 1s
connected to one of said first mentioned con-
tact members and whose other end 1s con-
nected to sald third contact member, said
parts being constructed and arranged so
that as said device i1s operated to .open the
circuil engagement between one of said first
mentione:d 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 ilie resistance of said magnet.

movable members each carrying contact

1,411,198

nneans, sbhe contact: means on ove of sad
nicrhbers- .comprising - a  contact  element.
Addapted to, serve as a carcuit closure rueans
wheisdid circuit is closed, an element adapt-

¢tl to receive the arc drawn. upon opening.of «

wsard cireuit, and magnetic .arc controlling

‘means connected between said members.
44. In an electric circuit« making and

breaking device, relatively .sfationary and

Jgovable -.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
avhen:said circult is closed, an element adapt-

ed to receive the arc drawn upon opening .of

sald - circuit, . and magnetic .arc controlling
1means connected between sald members, and
-the contact means on the other .of said mem-
bers isuccessively engaging said elements on
relative movement of sai(% members.

45.,In; an  electric -circuit making .and

breaking. device, icooperating contact, mem-
-bers.one of which is.adapted to contact with
‘the other when;said..device 1s 1n- normal cir-

couit smpking operation and-to be. separated
from . the 'other. when ,said .circuit. is. open, a
third . contact,.member.spaced, from' each of
-said..contact, jmembers, . when .said: circuyt  1s

open, and an electro-magnet . arranged - to

20
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blow the arc formed .on opening of said cir-

cult, one,end.of whose winding is connected

‘to.one of said.first mentioned contact mem-

Dbers and -whose other end:is connected to
salid third contact member, said parts being

constructed and arranged so that, as said .de-.

vice is aperated to apen the circuit a circuit
is effected. between said third mentioned con-

tact member ,al,n_dhﬂl_e: 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

80

85

mentioned contact members and forra short 90

period thereafter whereby the .circuit finally

‘broken. includes the: resistance of said mag-
43. In an electric circuit .making and
hreaking device. relatively stationary and

In testimony whereof I affix my signature.

;PCHAI%R_LES W. WYMAN.
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