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PATENT OFFICE. 
CHARLEs W. WYMAN, OF CLAREMONT, NEW HAMPSHIRE, ASSIGNOR to suiLIVAN 

MACHINERY COMPANY, A. CORPORATION OF MASSACHUSETTS. 
ELECTRIC-CIRCUIT MAKING AND BREAKING DEVICE. 

Application filed September 1, 

7'o all chon, it may concern. 
Beit known that i, CHARLEs W. WYMAN, 

a citizen of the United States, residing at 
Claremont, in the county of Sullivan and 

5. State of New Hampshire, 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 invention relates to electrical circuit 

inaking and breaking devices. 
It has for its object to provide an im 

proved circuit making and breaking device 
for electric circuits and, bore especially, 

15, one adapted to use in gas-laden atmospheres 
sleeve 12 located at the outeriends of the 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 

20, for its object to produce a new and improved 
connector whereby the arc caused by the 
breaking of the circuit is attenuated and 
lbroken and whereil the gases generated by 
the arc are thereafter confined for a prede 

25 termined cooling period in order effectually 
to prevent the ignition of the surrounding 
atmosphere should the same be aden with 
gas, coal particles, or the like. 

in the accompanying drawings I have, 
30 for purposes of illustration, show one en 

iodiment which may invention may assume 
in practice, illustrating the same as applied 
to a connector of a type adapted to general 
use and especially adapted to use it mines 
or the like. 

in these drawings:-- 
Figure 1 is a side elevation of liy in 

proved connector in open circuit position, 
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 is a view similar to Figure 2 

35 

40 

45 
arc attenuated. - 

Figure 4 is a view similar to Figure 2, 
showing the circuit about to be broken, the 
arc being further attenuated and the arcing 

50: chanaber about to be sealed. 
In these drawings. I have illustrated a 

asing member 1 of a cylindrical form at 
tached to a suitable support 2 which may, 
if desired, be carried by a fixed panel or a 
movable device such for instance, as a min 5 5 

showing the circuit still closed but with the 
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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 60: 
end 6 adapted to coroperate 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 S. to receive an external flange.9, on a 65. 
cylindrical contact member or sleeve 10 suit-: 
ably removably attached to the support. 2. 
and electrically connected to the circuit as 
for instance, by a conductor 11.5:...As shown; 
the sleeve 3 also carries: a soft iron ring or 70 
sleeve 3 and disposed between 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 
the member 3 while the other end thereof is 
located nearer the , free end of the mem-: 
per 1. v . . . . . . . . . . . . . . . . . . . . . 
Co-operating with the member 1 and car 

Jying 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 
) lenber is and receive the same in a cham 
ber 14 formed therein as the member 13 85 
is pushed home. or towards circuit, closing 
position, from the open circuit position illus 
trated in Figure 1. This member 13 is as 
shown preferably 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 95 
preferred form being provided with a re 
silient neck 17 to permit free movement of 
the said hennber and at the same time main 
tain a proper electrical contact between an 
elongated contact surface 18 on the outer 
end of the member 10 and the exterior of 
the cylindrical contact member 16. . 

in y improved construction, I have also 
provided means whereby, as the member 16 
is withdrawn from the member 10, the arc 
will be prevented from burning the con 
tacts as it is attenuated by the longitudinal 
separation of those members. These means 
co-operate with the ring or sleeve 12 de-: 
scribed and include a soft iron core 19 pref 
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2 . . . . . . 
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 
ferredyform 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 is 
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 insu 

i lated from the contact surface 16 by a suit 
able insulating ring 22. Thus, it will be 
noted that, when the members 1 and 13 are: 
separated, the arc. is drawn between this 
supplemental. member 21 and the contact 
surface 18 and that, also the core 19 is only 
magnetized during the making of the con 
nection between the ring 24 and the contact. 18 and the drawing of the arc. . . . . 

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 
tip. - 

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 innproved 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 rmentioned 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 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 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 member 31 has passed 
through the slots 27 and 28 to the position 
shown in Figure 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 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 my improved construction, I have also 
sprovided means, co-operating with the above 

escribed means for it causing the arc to 

In the operation of 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 
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 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 separation 
retarding means on 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 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 separation, the pin or 
stud31 being brought into engagement with 
the outer; wall of the slot 29, and the out 
ward movement of the member 13 being ar 
rested until said member is turned manu 

- Attention is here also directed to the fact 
that, inimy, improved construction, the arc 
is not, drawn through insulating material in 
such a manners (as to cause breaking down 
broken in a separate ... enclosed chamber 
which is thereafter 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. 
Another decidedly advantageous feature of 
my improved construction is that in the nor 
mal, operation of the device, the coil 20 is 
energized only, during the separation of 
the connector 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.e. when the arc is being 
drawn, all difficulties arising from heating 
or waste of current 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 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 it 
is desired to use the locking means for the 
connector elements above described, it is 
possible to lock those elements together and 
thereby insure against accidental separa 
tion of the same, the manipulation of the 
member 13, necessary to separate the same 
from the member 1 being such as to require 

an intention on the 

parent to those skilled in the art. . . 
- It will, of course, be understood that in 

the use of my improved construction the 
conector members shown and the... 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 in any way evading the 
Spirit of the invention, it being my inten 
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:- ; ; ;... 
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. 

2. 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 said, contacts in constant, motion in 
respect thereto until said arc is interrupted. 

3. In an electrical connector, co-operating 
reciprocable contact carrying 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 thereto. 

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 are drawn: 
between Said contacts in constant motion 

! . with respect thereto. . . . . . . . - 
5. In an electrical circuit, making and 

breaking device, cooperating contact carry 
ing members movable toward and from each 
other, contacts thereon, magnetic arc mov 
ing means carried by said members, and 
means for rendering the same operative im 
mediately prior to and during the drawing 
of an arc. . . . . . . . 

6. In an electrical connector, cooperating 
contact carrying members movable toward 
and from each other, contacts thereon, mag 
netic arc rotating means carried by said 
members, and means for rendering the same 
operative during the drawing of an arc 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 rotating means carried by said 
members and including an electro-magnet 
through which the current flowing in the 
arc passes, and means for rendering the 

3. 

part of the operator. 
These and other advantages of my improved 
construction will, however, be clearly ap 
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same 'operative during the drawing of an 
arc but not when said contacts are in normal 
circuit closing position. 

8. In an electrical connector, co-operating 
reciprocable contact carrying members, con 
tacts thereon, magnetic means carried by 
said members for preventing an arc drawn 
between "said contacts from remaining sta 
tionary; and co-operating means for insur 
ting the cooling of the arc gases prior to the 
separation of said members. 

9. En an electrical connector, co-operating 
reciprocable contact. carrying members, one 
of the same having a chamber therein, con 
tacts on said members, magnetic means car 
ried by said members for maintaining 'an. 
arc, in constant (motion of translation, and 
an insulating member carried on one of said. 
members in rear of its contact. . . . . . 

10. In an electrical connector, co-operat 
ing reciprocable contact carrying: members, 
contacts thereon, magnetic means-carried by 
said members for maintaining.in motion an 
arc. drawn between said contaets, and means 
for thereafter delaying the separation of 
said members.: ; ; ;... . . . . . . . . . 

11. In?an electrical connector, co-operat-; 
ing contactii carrying members, contacts 
thereon, meansion said members forming an 
enclosed arcing chamber during the separa 
tion of said contacts and for thereafter 'Seals : 
ing said chamber for an 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 meansion one of said elements 
movable across the path of an attenuated arc. 

13. 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 
are, by maintaining the latter in motion. 

15. 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 

5 the contact member on the other element, 

arc drawn between said contacts. 

1,441,198 

and simultaneously operative magnetic 
means for rotating said arc bodily about 
Said members. 

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 members, and 
a magnet carried by the other of said mem 
bers and disposed on the opposite side of an 

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 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 motion of translation, and co 
operating: means carried by said contact 
carrying members for delaying the libera 

w tion of the gases generated by the arc. 
. ! . a 1S. In an electrical-connector, co-operat 

ing relatively movable contact carrying ele 

mental contact member on: one of said ele 
ments, means for drawingiari arc "only be 
tween said supplemental contact member 
and the contact member on the other ele ment, co-operating magnetic means for mov 
ing said arc bodily over the surfaces of said: 
anember, co-operating means carried by said 
contact carrying 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. ' 

19. In an electrical connector, a pair of 
105 separable 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 

the separation of said contact mem 
)0'S. 

20. In an electrical connector, a pair of 
separable contact carrying elements collec 
tively constituting a casing, co-operating 
contact members carried by said elements respectively within the Salné, and means for 
preventing the separation of 'said elements. 
under the influence of explosive action with 
in the same after the separation of Said con 
tact members. . . . . . . " 

21. In an electrical connector, a pair of 
separable contact carrying elements collec 
tively constituting a casing, co-operating 
contact members carried by Said elements 
respectively within the same, and means for 
temporarily preventing the rectilinear sepa 
ration of said elements after the separation 
of said contact members. . . . . . 

22. in an electrical connector, a pair of 
separable telescoping contact carrying ele 
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ments collectively constituting a casing, and 
''': co-operating contact-members carried by 

*said elements respectively within the same, 
one of said elemerits being provided with a 
slot having an angular portion adjacent the 
'outeriend of said element, and the other of 

i said: elements having a stud co-operating 
with said slot. ; : *::::: ; F : ; 3. 
it, 23.1n: an electrical connector, a pair of 

10 contacts-electro-magnetic means carried by 
said connector operative to produce a mag 

* *netic field of uniformintensity at all-points 
of 'separation Jof said contacts, and means 
for rendering the same operative imm 

15 diately prior to and during arcing ty: 

electifical connectoria plurality ely engageable and separable 
and timeiris il forfit-sinultaneously 

fattenuatirig, an arg drawn between said con 
20 tacts when the latter are separated and 

maintaining both ends of said are 
tion of translation throughout its lif : (iii.25. In an electrical connector, a plurality of separable ciréuit breaking contacts, and 

25 means for moving an aré'drawn between 
said contacts'6ver the stirface of E. fay. : { or tacts when the lateri?t separated an togetriest throughout the is . (Y's ji) ; ; ; ; ; ; } : 

30, 26: In an electrical connector, plurality of separable contacts, and means for revols. ing'the are drawn between said contacts if, i. e. Y. 2 ins: - . 1 r is . . . . . . . . . . . . . .: 'about the axial life of said contacts when ; : j : ; ; ; ; ; ; f::. -the lattérare separted: 
3527. In an electical contact device, trality of Eontact effibers cooperatin 

to their 
face of 

a plu 
-- - - - - ng...prior 

SE to forman arriular sur C tact: 'ty s ice of cbitact, aid means for causing the 
rotation of airc'drawn, between said ion 40 tacts about said annulus when the contacts : Y ... 

** 28. Tari'elegtricale device, a plu rality of €ontact embers cooperating prior 
to their separation to forman annular sur 

45 face of contact, and means for causing the 
rotation of airfarc'drawn between said icon 
tacts about said annulus when the contacts aré separated and for atteriuating said arc. 

29. In an electrical device, a pair of con 
tacts operative on separation to break con 
tact along a line of considerable length in a 
single plane and separable only on relative 
movement in a direction perpendicular to 
the plane of separation, and means for pro 
ducing an electro-magnetic field of uniform 
intensity perpendicular to an arc drawn at 
any point along the line of separation be 
tween said contacts. 

30. In 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 
independent means for interrupting said 
3.C. 

31. In an electrical connector, a plurality 
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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. 
32. In 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 arc. 

's' 33: In an electrical connector, a plural 
ity of contacts, magnetic means for chang 
ing the direction of an arc drawn between 
said contacts when the latter are separated, 
and means for thereafter delaying the sepa 
iration of 'said: contacts. . . . . . . . . . . . . 
f:34. In an 34. In an electrical connector, a plurality 
jof 'contacts; normally inoperative magnetic 
Tinéans for changing the direction of an arc 
drawn's between said contacts when the lat 
iter are 'separated, means for interrupting 
the separition of said contacts." 

35. In an electrical connector, a plurality 16f contacts, magnetic means for creating a 
tensiotiin'an 'are drawn between said con 
?tats when the latter aire'separated, means 
for interrupting said arc, and means for 
thereafter- elaying the separation of said 
contacts. - ; . . . . . . . . . . . . . 

said arc; and means for thereafter delaying 

36. In an electrical connector, a pair of 
contacts' adapted when in engagement to 

: close a circuit and when separated to inter 
'rupt said circuit, and means for moving over 
the stirfaces of said contacts an arc draw: 
between said contacts upon their separation, 
as long as current is flowing in said circuit. 

37. In a plural-part electrical connector, a 
ideyiee constituting one part of said connec 
tor and having a contact member adapted to 
serve as a circuit closure means when said 
circuit is closed, and a member in fixed rela 
tion thereto adapted to draw and support 
the arc upon opening of said circuit. 

38. In an electrical 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 

J, "f , * . . . . . . . . . ; . . . . . . . . . . . , closéd, a member adapted to receive the arc 
drawn upon opening of said circuit, and 
magnetic arc controlling means connected 
between said members. 

39. In an electrical connector, separable 
connector elements having members cooper 
ating with each other to close a circuit, mag 
netic arc controlling means cooperating 
therewith and comprising a coil for product 
ing a magnetic field transverse to the dire:- 
tion of an arc formed on opening of said 
circuit, said coil being normally dead, and 
means for energizing said coil prior to 
during separation of said connector 
ments. 

40. In an electrical connector, separable 
connector elements provided with contact 
members which have annular engagement 
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with te: t:}; other, aird; inaglietic are cout, trol 
ling, like: is coopei'ating there with and com 

- Fisii is a coil to producing a magnetic field 
(f initor's strengtial transverse to the direc 
tion of an arc; formed on breaking the cir 
cuit, by sepal'atio:) of Said connector ele 
iments, irrespective of the point along Said 
anmula engagement, at which said arc may 
be drawn, ; ; ; ; ; , , . . . . . . . 

41. in an electrical connector, separable 
connector elements provided with contact 
lanembel's, which have annular. engagement 

. . . 

with each other, magnetic arc controlling 
means cooperating there with and compris 
ing a coil for producing a magnetic field of 
uniform strength; transverse to the direction 
of an arc formed; on breaking the circuit 
by separation of said connector elementsil’re 
spective of the point upon said annular mem 
be's at which said arc may be drawn, said 
coil being normally dead, and means for 
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 

3. 5 

40 

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 is 
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 arranged 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. 

43. In an electric circuit making and 
breaking device, relatively, stationary and 
movable members each carrying contact 
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flue:Js, the contact, means on one of said 
members' comprising a contact element, 
adapted to, serve as a circuit closure means 
wheil Said circuit is closed, an element adapt 
yed to receive the arc drawn upon opening of: 
said circuit, and magnetic arc controlling 
means, connected between said members. 

44. In an electric circuiti, making , and 
breaking device, relatively... stationary and 
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waiovable members each carrying contact 
means, the contact means on, one of Said 
members 3 comprising, a contact element 
adapted to serve: as a circuit closure means 
when said circuit is closed, an element adapt 
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ed to receive, the arc drawn upon opening of a 
'said: circuit, , and magnetic arc controlling 
means connected between said members, and 
the contact means. On the other of said mem 
bers successively engaging said elements on 
relative movement of said members. 

45. 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 normal cir 
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Guit making-operation and to..be separated, 
from the other, when, said, circuit is, open, a 
third 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: 
cuit, 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, as said de-, i. 
vice is operated to open the circuit, a circuit 
is effected between said thirdmentioned con 
tact member, and the one of said first and 
secondmentioned contact members to which it is, not connected through said winding, be-, 
fore separation of said first, and second 
inentioned contact members and for a short 
period thereafter whereby the circuit finally 
broken, includes, the resistance of said mag 
.net. 
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In testimony, whereof I affix my signature. 
. . . . . ', 

, , , CHARLES W.WYMAN. 
- , 
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