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Our invention relates to electrical switch 
ingapparatus,and more particularlyto high 
speed switching apparatus whose moving 
partsin particular are of Smal mass as nor 
maly compared with the current traversing 
?he switch? 
ín the case of conducting parts of Switches 

wherein the heatgenerated by Current traV 
ersingthesameis dissipated simplybyradia 
tion,or conduction to other parts,the mass 
ofthese conductingpartsnecessarilyingrease 
with higher current ratings so that in the 
ease of]arge capacity switches,the dime? 
sions and mass thereofaregeneraly consid? 
erable Consequently the opening speed of 
switches having high gurrent ratings,duetg 
theinertia of the movingparts,may be but 
a fraction of that of comparatively Smal 
switches. The problem of construgting 
switches for power_currents,with a high 
opening speed accordinglyinvolves dificul 
tiesbecause of thegreatmassesto be moved… 
In accordance with the present invention,, 

these dificulties are obviated to a great ex 
tent by subjecting the parts of.the switgh 
traversed bythe cürrent.andparticularlythe 
movable parts,to the efects of a continugus 
cooling current of fuid,as_air or gas,By 
meansof this auxiliary cooling for Causng 
more rapid'dissipation of heat,itispos?ble 
to makethe switch parts much Smaller than 
inthecaseofswitcheswhicharenotsocooled, 
therebyenablingthe openingspeedof powe: 
current switches to be?pprèciablyincreased 
byreason of thelowerinertia ofthe moving 
switch parts. - - 

Furtherin accordance with the invention, 
the current of coolingfuidissoguided that 
itaidsthemagneticblow-outefectgenerated 
bythe blow-oütcoilduringtheswitch open 
ingoperation,thereby shorteningthe arcin 
pe?ioq which is esential in high?spee 
?witches By directing the gurrent of Cool 
inggasacross thearg,rapiddeopiz?ion of 
thé?rcingspaceisobtained,which efectiye 
1ypreveis?eignition ofthe are,and?nder 
Gefain circumstances may even render a 
magnetic blow-put unnecessary. · 
Apartfrom the aboyementionedtechnica 

advantages in switching apparatus con 

novelty 

structed in accordance with our invention, 
economic advantages also are present. For 
example,the over-al dimensions of the 
switch are considerablyreduced,andthe cost 
and the space occupied thereby are accord- 55 
ingly diminished. This reduction in size likewiseappliestothe arc-quenchingdevices, 
such asthe arcing contactsand arging horns, 
since these parts conduct the arc foräshort 
er time and the heating and burning there- 60 
of is therefore less.,Aiso the number of 
windings ofthe blow-out coilandthe dimen 
sions Qf the arcingchute may be maintained 
19werbecausethe blow-out feldisefectively 
aided bythe gurrent of coolingfuid. 65 
Ourinvention will be morefulyset forth 

in the followingdesgription_referring to the 
accompanying drawing,and the features of 

which characterize our invention 
wil be pointed out with particularityinthe 70 
claims annexed to andforminga part ofthis 
specification. 
Referringto the drawing,Fig,1is an ele 

vational view,partlyin section,of a switch 
in the closed pósition thereof construetedin 79 
accordance with our invention,Fig,2illus 
trates the switch in the open position and 
Fig.3is a sideview,partlyinsection,ofthe 
movable switch member. 
The supporting structure of the movable * 

switch member comprises a tubular member 
1.of conducting material having a channel 
like enclosing strueture2 mounted thereon 
and in communication therewith through an 
opening1",The tubularmember1 isrotat 
ably mounted and is electrically connected 
to the current lead 3 by Suitable means,as 
the lug4.The lead 3.whigh.is disposed 
within and longitudinaly of the channel 
like structure 2,is electricaly connected at 
itsother endto the movable contact member 
5 bytheconnecting lugstrugture 6. A sta 
tionary brush contact 7is adapted to be en 
gaged by the_contact.5.forgompleting the 
óirouit when the switchisinits circuit clos 
ing position. The usual arcing horns 8,8 
secondaryorarcingcontact9,anda magnetig 
blow-out coi110 connected to the.contact 7 
andinserieswith the circuitto be interrupt- 100 
ed,are providedfor handlingthearcformed 
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upon openingoftheswitch,ina well-known 
IQaIl181°? - - 

For controling the switch a holdingmag 
net 11 whose armature 12is mounted upon 
the moyable switch member2,is disposedin 
operative relation to the movable switch 
member andisnormallyopposedbyatension 
Spring 13 tending to rotate the movable 
switch member in a clockwise or opening 
direction. , 
As will be noted particularly in Fig,1, 

the upper or free end of the structure 2is 
open_and the contact 5 is disposed approxi 
mately midway across the opening so that 
passages or vents are formed on opposite 
sides thereof One of these passages is 
adapted to be closed by a stop member14 
when the switch is in its opencircuit posi 
tion,asillustratedin Fig.2. 
,The operation ofthe deviceisthe folow 
1g , 

? coolingfuid for removing heat from 
theswitch parts and for aidinginterruption 
of the arc,isintroduced by means of asuit 
ablesource ofpressurethroughthefluid pas 
Sage within the hollow tubular member1 to 
the movable switch structure 2. The source 
of pressure may be a fan or blower(not 
shown)adaptedtoforcea continuouscurrent 
of gooling fuid into the tubular member1. 
It then divides and flows alongboth sides of 
the current leads 3,of which there are two 
in the present_arrangement,as shown in 
Fig 3 the leads being parallel with eagh 
other andspaged to for? channels or.fluid 
assages 3"inthe movableswitch member2. 
he individual currents of air or other cool 

ingfluidaccordinglyflow upwardlythrough themoyableswitchmemberasgeneraly ? 
cated by the arrows in the longitudinal.di 
rection of the current leads 3 and are then 
divided bythe contact 5,whentheswitchis 
glosed asshownin Fig.1,so thatonestream 
fows.mainly along and on the point of con 
tact between the movable contact member 
5 and the fixed contact_7,whereas the other 
stream flows over the back of the movable 
contact 5 and the secondary contact 9. The 
currents of cooling fluid take the above de 
scribed Courses only when the switch is in 
the closed position?(Fig.1),i,e.when the 
magnet11 attractsits armature12withsufi 
cient force to overcome the tension of 
spring13. 
Whenthearmature12ispulledawayfrom the holdingmagnet bythespring13dueto 

weakeningof the magnetic attracting forces 
by an excess of current in the line,orifthe switch.is openedin.anyothernanner.he 
movableswitch memberassumesthe position 
ilustratedin Fig.2and thecoolingfluid is 
directed and blown into and across the arc 
whichis drivenupwardlybetweenthearcing 
horns 8,bythe magnetfield of the blow-out 
coil10. Thusthemagnetic blow-outefecton 
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the arc isefectively supported,and the arc 
chamber is.immediatelycleared of the arc 
gases,i,e,itis rapidly de-ionized. The de 
ionization is further accelerated after the 
opening movement has been started.due to 
thefac?thatthe currentofairpassesthrough 
?eargingspace9rchamberathghvelocity. 

70 

This high,Welocity* atained snce the *ir current,which previously passed alongthe 
back ofthefixed contact58nd thesecondary 
contact 9,is shunted by the closure of the 
rearpassage in the movable switch-member 
bythestop member14,to the front_passage. fie??W?? 
it can only take the·path indicated by 
the arrowsin Fig.2,its velocity beingthere 
by_appreciablyincreased, - 
Inorder toincreasethecoolingefect,cogl 

ingflanges may be suitably mounted on the 
terminal pieces 5 and_7 extendinginto the 
air current;also the fixed contag6 7 or the movablecontact5maybeprovidedwith cool 
ingchannelsinorderthatthe contactingsur 
faces between these parts,which extend 
along the contacts in the direction of the 
current,may bemore efectively cooled. 

Itshallbe understoodthatthe coolingfuid 
may comprise air,or any othersuitablegas 
havinga highcapacity forcarryingof heat, 
or an?intensive capacity for ionization, or 
havingboth ofsaid properties 
Whatwe claim asnew and desiretosecure 

by Letters Patent of theUnited States: 1. High speed switching_apparatus for 
power Currents comprising fixed.and moy 
?able conductingparts,meansguiding_a cool 
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ing fuid throügh the movable conducting, 
parts to carry away heat therefrom,means 
for directingsaid coolingfuid across the arg 
formed,upon 9pening of the switch,?nd ?eansforrestriçtingíhefow ofthe coolng 
fuid and thereby increasing the.velocity 
thereof across the arc when the switch is in 
its *? circuit position, - 2. High speed switching appgratus for 
power currents comprising_movable switgh 
structure, current leads disposed within 
and enclosed by said structure,said leads extending longitudinally of the movable 
structureandspaced fromeachothertoform 
fuid passages within thesame,and a.con 
tact member mounted at the free end ofsaid 
structure.said fuid pass?ges comnunigat ?gythihecon?ctwherebyflow ofcog*g 
fitid through saidstructure and around the 
Current ? and contactis permitted? 

3. In high speed switching@pparatus for powercurrentscomprisingfixedandmovable 3pntacts,*pportingandc6olingstructurefqr 
the movableTeontact comprising a rotatable tubularmemberhavingafuidpassage there 
in enclosing structure mounied pon * ?ür?e?e?a?w? 
the fluid passagein the tubularmember,and current leads isposed and forming fuid la 
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passages within öhe said structure conneet 
ing ?e übuiar member with the_moyable 
contact,Saidfuidpassagesarrangedtoguide 
a current of cooing füid from the tubuiar 
member hrough Said structure and_around 
?he currentieaásto exhaustaroundüe moy 
able contact, - 
4??igh speed switching apparatus for 

Dowercürrents gomprisingfxedandmovapie 
éontacts,mountingstructüre forthe movabie 
contaet having füd passages,therein,?he 
?novable contact being related to Said pas 
Sages in_the closeá position of the ggntacts 
so hat ?ow of he cooing fuid is directed 
around bo?h the ixed and moyabie contacts 
andaöthepoint ofcontact?hereof,and means 
for divertfng?ow of ae cooingfuid when 
?he switehis in its open cireuit position for 
restrietingüe fow thereof solely across the 
spacebetWeen he ixed anámoyable contacts, 
5,8yitching@ppargtus forpower currents 

Comprising fxeá and moyabie conducting 
Darts,saidmoyabepartincudingapiuraiity 
9f Conductor leads forming with an encios 

agingeasing?gür?ity o?fid?assages,and 
Ineans coacting With 8aiá moyable part con 
?roing ?oy of füd hro?gh Saiá passages 
in gecordance 7ith ?e ci?euit controling 
Dosion of sai@ moyabie Bar. 


