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UNITED STATES PATENT OFFICE 
2,654,055 

LOW TENSION ELECTRICSWITCHGEAR 
George Kilminster, Birmingham, England, as 

signor of one-half to EGA Electric Limited, Wednesbury, England 
Application December 29, 1948, Serial No. 67,819 

In Great Britain January 7, 1948 
(C. 317-112) 4. Claims. 

This invention relates to electric Switch gear 
and refers to switch gear which is of the low ten Sion type. 
In my copending application Serial No. 41,322, 

filed on July 29, 1948, and granted under Num 
ber 2,544,761, there is described a low tension 
electric switch which includes a contactor as 
Sembly having fixed and moving contacts car 
ried upon a supporting member which is pro 
vided with projecting contact members slidably 
engaging fixed contact elements in the switch 
casing to which the mains and other external 
leads are connected, so that in the event of fail 
ure of the contactor assembly the Supporting 
member can be slid out of the casing as a 
single unit, and replaced by a further similar unit 
without the necessity of effecting isolation of 
the contactor assembly from the mains. 
The object of the present invention is to pro 

vide means whereby the electrically conducting * 
parts carried by the supporting member can be 
isolated fron the mains or other external live 
circuit prior to the withdrawal of the Support 
ing member from the casing. 
With this object in view there are provided 

in accordance With the present invention con 
ductor members supported in a movable carrier 
and having electrical contact with fixed contact 
elements in the case of the SWitch, hereinafter 
referred to for convenience as "primary contact 
elements,' and also having electrical contact with 
contact elements fixed to the Supporting mem 
ber, these being hereinafter designated 'Second 
ary contact elements,' the carrier being mov 
able between an operative position in which the 
conductor members each bridge a primary con 
tact element and an associated Secondary con 
tact element, and an isolating position in which 
each conductor member is disconnected from its 
associated primary contact element. The Sec 
ondary contact elements have electrical connec 
tion with the contactor assembly carried by the 
supporting member, and the primary contact ele 
ments are connected electrically to Suitable ter 
minal devices adapted to receive mains, leads 
and connections to an external circuit, in which 
the switch is required to Operate. 
A further object of the present invention is 

the provision of a construction of carrier espe 
cially suited to the function which it performs 
and which is at the same time convenient and 
inexpensive to manufacture. 

It is thus an object of the invention to pro 
vide the carrier in multi-part form, for example 
two parts each of which are identical, and can 
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hence be produced by moulding in the same 
mould and which are capable of being fitted to 
gether so as to clamp the conductor members 
fixedly in position in the assembled carrier. 
A further object of the present invention is 

to guard against the exposure of parts of the 
Switch Which remain “live' after the carriel has 
been moved to the isolating position and the 
interior of the Switch is exposed by withdrawal 
Of the Supporting member. 
A further object of the invention is the elimi 

nation of the necessity for providing ilexible con 
ductors to provide electrical connection between 
the conductor members of the carrier and fixed 
electrical contact elements on the Supporting 
member. 

further object of the invention is the pro 
vision of a single replaceable unit on which 
there is carried a solenoid-operated contactor as 
sembly controlling pushbutton switches therefor 
and an overioad release device and fuses. 
Other objects and advantages of the invention 

will be pointed out or will be apparent from the 
description which follows and from the claims. 
One embodiment of the present invention is 

illustrated in the accompanying drawings, where 

Figure 1 shows in Side elevation a sectional 
view of an electric SWitch constructed in accord 
ance with the present invention; 

Figure 2 is a plan view of the same construc 
tion shown in section. On the line 2-2 of Fig 
ure 1, 

Eigure 3 is a fragmentary view showing in plan 
and in section on the line 3-3 of Figure the 
movable carrier With the conductor members 
fixed in position therein; 

Figure 4 is a view similar to that shown in 
Figure 3 but sectioned on the line 4-4 of Fig 
Ure : 
Figure 5 is a view of one of two like parts con 

stituting the body of the carrier and viewed in 
end elevation from the front of the Switch, the 
part illustrated being the rearmost part of the 
carrier with the conductor elements removed; 

Figure 6 is a perspective view showing the con 
Strugtion of one of the primary or Secondary Con 
tact elements; 

Figure 7 is a fragmentary view in side eleva 
tion and in section on the line - of Figure 2 
showing one of the pushbuttons controlling the 
operation of the contact assembly; and 
Figure 8 is a circuit diagrain showing how a 

Switch of the type illustrated is applied to the 
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control of an appliance fed from three-phase 
A. C. mains. 

In the construction shown in the drawings the 
outer case 8 of the switch is of box formation 
and is provided with a removable cover which 
may be secured to the remainder of the casing 
in any Suitable manner. 
In the interior of the case there is provided 

a plurality of guide bars 2, for example four 
in number, in the form of rods secured in bosses 
3 in the wall 4 of the case, which lies opposite 
the cover. The rods extend outwardly from the 
Wall of the case and lie adjacent the remain 
ing walls of the case, preferably in the corners 
thereof. - 

Primary contact elements 5, Figure 2, are 
carried upon a mounting member 6 of insulat 
ing material secured by means of ScreWS paSS 
ing into threaded bosses 8 on the internal face 
of the Wall 4 of the case. 
The primary contact elements 5, seen in de 

tail in Figure 6, are each provided with at least 
One contact face lying in a plane approximately 
at right angles to the plane of the Wall i 
and the removable cover , this contact face 
being yieldable to pressure against it. So aS to 
provide spring-pressed wiping contact with a co 
operating conductor member adapted to be noved 
acroSS Said face in contact with it from the 
direction of the cover, as when the carrier is 
advanced towards the primary contact elements. 

Preferably each primary contact element com 
prises an attachment plate adapted to be Se 
cured to the mounting member 6 by means of a 
Screw passing through the opening 2 in the 
attachment plate. The primary contact ele 
ment further comprises a pair of contact por 
tions formed integrally with the attachment plate 
comprising a pair of lugs 22 and 23 extending at 
right angles or approximately so to the plane 
of the attachment plate from opposite edges 24 
and 25 thereof and having contact faces 26 and 
2, Figure 2, lying closely adjacent and directed 
towards each other formed by folding the ends 
of the lugs over so that their inner free ends 
lie near the central portion of the attachment 
plate. 
A paSSage way 23, Figure 2, exists between the 

contact faces 26 and 2, and in the attachment 
plate there is provided an opening 29 in register : 
With this passageway to permit a conductor mem 
ber to be passed through the passageway, thus 
making contact with the faces 26 and 27, the 
leading end of the conductor member extending 
through the opening 29 if necessary. 

Each of the primary contact elements is con 
nected electrically to a suitable terminal block 
39 having a set screw 2} for Securing a mains 
lead Or lead to another external circuit, the 
terminal block itself being secured to the mount 
ing member by a Screw 3 with the attachment 
plate 9 of an aSSociated primary contact ele 
Enent clamped between the terminal block and 
the mounting member. The terminal blocks, to 
gether with the primary contact elements, are 
housed in receSSes in the mounting member, as 
Seen in Figure 1, and a cover plate 32 is secured 
detachably by lineans of Screws, such as that 
Seen at 33, to the face of the mounting member 
Which is exposed when the remaining parts of 
the Switch are removed, this cover plate serving 
to prevent access to the terminal block and the 
primary contact elements, Some of . Which may 
remain “live' after the removal of the remain 
ing parts of the SWitch. 
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A series of small openings 34 are provided in 

the cover plate in register with the paSSageWayS 
28 between the contact faces of the primary 
contact elements, so that conductor members can 
pass through these openings into the passage 
ways. The openings are however not sufficiently 
large for there to be any appreciable danger of 
making accidental contact with “live' contact 
elements when removing or replacing parts of 
the SWitch. 
Within the case of the Switch there is pro 

vided a supporting member comprising a plate 
35 of insulating material which carries a con 
tactor assembly, indicated generally at 38, in 
cluding cooperating fixed, 37, and moving, 38, 
contacts actuated by means of a Solenoid 39 
and cooperating armature is, all of conventional 
construction. 
The supporting member 35 is detachable from 

the case and is mounted on the guide bars 2 
and positioned with the contactor assembly 
housed within the case, the inner face of the 
Supporting member abutting against means pro 
vided within the case for this purpose in the form 
of distance pieces 4 or sleeves mounted on the 
guide bars. 
When it is desired to remove the supporting 

member for replacement or maintenance purposes 
the carrier is moved to the isolating position, the 
cover is removed, and the screws A2 are removed 
to Irelease the Supporting member comprising 
the plate 35. 
The plate 35 has fixed thereto secondary con 

tact elements, as seen at 43, Figure 1, positioned 
Opposite the primary contact element 5, a sec 
Ondary contact element being in register with 
each primary contact element, and being con 
Structed in a like form. The secondary contact 
elements are housed in recesses 34 in the plate 
35 and are secured thereto by means of screws 
45 Screwing into metallic inserts inserted into 
the plate 35 during moulding of the latter. 
The conductor members already referred to 

Comprise bars 46 fixedly supported in a carrier 
47, and arranged parallel to each other, mounted 
Within the case and adapted to be moved be 
tween operative and isolating positions. In the 
Operative position the conductor inenbers 46 
each bridge electrically a primary and a secondary 
contact element, and in the isolating position 
each conductor member 45 being disconnected 
from its associated primary contact element 
Whilst remaining continuously in contact with 
its aSSociated Secondary contact element. 

In the arrangement shown the carrier A is 
guided for rectilinear movement towards and 
away from the primary contact element in a 
direction perpendicular to the cover by means 
of a stem 48 one end of which is secured to the 
carrier by means of a nut 49 screwing onto a 
threaded end portion passing through an open 
ing in the carrier, the stem engaging with the 
Walls of a guide opening 50 in the supporting 
member or plate 35, movement of the carrier 
being effected between its operative and isolating 
positions by means such as a handle or knob 5 
secured to the part of the stem which projects 
externally of the case through an opening in 
the Cover. 

Each of the conductor members 46 is in the 
form of a bar constructed of strip metal and is 
provided With abutment means in the form of a 
stepped portion 52 at the position in which the 
bar is secured in the carrier, each of the con 
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ductor bars projecting from the carrier on both 
sides thereof, as seen in Figures 3 and 4. 

In the construction shown two banks of Con 
ductor bars is are provided, an upper and a 
lower, the former being utilised, for exampie, to 
effect connection from the mains to the contact 
assembly, and the latter to effect coinection 
from the contact assembly to the circuit Ci an 
external device, Such as an eiectiric notor for 
which the Switch serves as a contarcier of Starter. 
The abutment means on the Conductor bars 

46 coact with shouldered clamping ineans in the 
carrier so that in the backward and forward 
rectilinear movement of the carrier the conduc 
tor bars are held positively and are prevented 
from any sliding movement in reiation to the carrier. 

Preferably, and as shown in the drawings, the 
carrier comprises a two-part strugture in Winich. 
each part has openings and projections So that 
the two parts inay be fitted together with the 
projections of one part engaging in the CanigS 
of the other part so as to define a stepped pas 
sageway between the two parts for receiving the 
stepped portion of the conductor bars. 

Referring particularly to Figures 3 and 4, one 
of the parts of the carrier is seen at 53 and the 
other part at 54. Referring in detail to one of 
the parts, as seen in end elevation in Figure 5, 
the openings 55 extending through it, have one 
side Wall inclined, as seen at 56, Figures 3 and 4, 
to the general longitudinal direction of the coin 
ductor bars, and an oppositely-disposed side wall 
of stepped formation having an albutinert shoul 
der 5 lying in a plane at right angles to the 
length of the conductor bars and positioned inid 
way along the opening. The shape of the open 
ing within the rain body of the carrier part, aS 
seen at 28, is recessed in the stepped side wall to 
a depth equal to the thickness of the coin duetor 
bar, so that along this portion of the stagged 
side Wall the conductor bar lies flush with the 
Walls of the 9pering. On the shouldered pol'-. 
tion 5 of the stepped side wall the recess is con 
tinued but is here of a depth equal to half th 
thickness of the cgn dugter bar, and for the re 
maining gait, of the opening aloxg the Stepped 
side Wall at 53 of the projecting pait is there is 
no recess so that, the cond 13tor ear Si32.d5 Oi 
from this part of the side wall. 

It Wii thus a Segn that the cential tra: Sverse 
portions 6 of the conductor bai' lie partly in a. 
recess in the part 53 of the carrier 2. partly 
in a recess in the part it of the Cai'i'iei. CR 
one side of this transverse portion the conduc 
tor bar lies wholly within a recess in the part 33 
and on the other side wholly within a recess in 
the part 53, the two parts of the Carrier being 
clamped together by screws passing through 
openings in the bosses S2, the cooperating 
clined side Walls S3 of the two parts anSuring 
that tightening of the claimping Screws holds the 
conductor bars rigidly in the body of the 2arrier. 

Each conductor lar is provided with a further 
smaller transverse portion 33 the face of which 
abuts against, the outer face of the carrier 
nearest the secondary contact ele:Yelts, and it 
will be apparent, that since these transverse por 
tions 3 and 6 are cf different 2ngths the 
stepped gortion 6 is longer than the Stephed 
portion 63 so that the correct stepped portion can 
readily be idantified for placing between the two 
clamped parts of the carrier when assenbling. 

Both ends of the conductor nenbers is are 
preferably somewhat chamfered along their 
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6 
lateral faces, as seen at 64, to permit these ends 
to pass readily into the passageway between the 
contact faces of the contact elements whilst 
forcing these faces apart and maintaining good 
electrical contact between the contact elements 
and the conductor bars due to the resilient, rature 
of the metal from Which the contact eleinents 
are constructed. 
In Figure 7 there is shown the details of con 

struction of one of the pushbutton switches by 
means of which the Solenoid actuating the Con 
tactor assembly can be energised and de-ener 
gised to close and open respectively the Con 
tacts of the contactor assembly. The pushbut 
ton Switch comprises a pair of terminal contacts 
65 fixed to the plate 35, which in the case of the 
pushbutton Switch illustrated are bridged by a 
conducting plate 66 secured in position on the 
pushbutton stem 67 by means of circular clips 68. 
A coiled compression Spring 69 acting between 

the underside of the pushbutton 70 and the for 
ward face of a mounting boss it in the plate 35 
ensures that the plate 66 remains in contact with 
the contact 65 except when the pushbutton is 
depressed. The pushbutton Stein 6 is of non 
circular, for example rectangular, croSS Section 
to prevent rotation of the plate 66 out of engage 
ment with the associated contact 65, and the 
pushbutton projects through a suitable open 
ing in the cover So as to be accessible from 
outside the case. 
On one side of the contactor assembly 36, and 

also carried from the supporting member or 
plate 35, are provided suitable fuses in the leads 
connecting the contactor assembly to the sec 
ondary contact elements, these fuses being housed 
under a, cover shown at 72, and on the other 
side another cover 73 houses an overload re 
lease device of any suitable type, preferably of 
the type described in my pending patent appli 
cation Serial No. 41,321, filed July 29, 1948, and 
granted under Number 2,532,172. 

For the sake of clarity in the drawings the 
leads connecting the secondary contact elements 
on the supporting member or plate 35 with the 
contactor assembly have been omitted, but in 
Figure 8 there is shown a circuit diagram illus 
trating a Suitable arrangement for such connec 
tions when the switch is applied to the control 
of a device Such as a three-phase induction motor 
Supplied with power from three-phase A. C. 
mains. 
In this diagram the primary contact elements 

and the associated ends of the conductor bars 
are designated by the reference numerals 4d. 
and 4b. The “on' and “off’ pushbuttons are 
shown at 75 and 76, the latter being the pushbutton 
shown in detail in Figure 7, the contactor sole 
noid at , and the overioad release device being 
indicated by current-responsive means in each 
of the mains leads within the switch at 78, 79 
and 8), any of which serve to break overload 
contacts 8d, and 8b. 

If instead of pushbutton SWitches 5 and S 
it is required to actuate the switch at remote 
points, a plurality of Sets of remote control push 
button Switches may be provided in addition to 
the pushbutton switches 75 and 76, each arranged 
as indicated by the dotted lines, Figure 8, where 
in a single set of such remote pushbutton switches 
is indicated at 32 and 83. 
Since connection between the conductor bars 

and the Secondary contact elements is continu 
Ous except When the Switch is taken apart and 
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the carrier removed from the Supporting men 
ber, the sliding connection between the conduc 
tor bars and the secondary contact elements is 
not indicated in any way on the circuit diagram. 

It will however be understood that on the cir 
cuit diagram these points of sliding connection 
would occur between the conductor bars, indi 
cated at 74b in the upper part of the diagram, 
and the fuses 84 on the one hand, and also be 
tween the contacts 85b of the contactor assem 
bly and the conductor bars 4a in the lower part 
of the diagram. 
In describing the nature of the invention and 

in the claims which follow it is to be under 
stood that the term “low tension' as used in 
relation to switch gear means switch gear Suit 
able for use up to a maximum voltage of 600 
volts. Although a single embodiment of the inven 
tion has been described, it will be understood 
that changes may be made in the construction 
and arrangement of parts without departing 
from the scope of the invention which is de 
fined in the claims. 
What I claim then is: 
1. In a low tension electric switch of the kind 

in which a contactor assembly carried upon a 
supporting member detachably Secured Within 
the case forms the normal make and break means 
of the switch but is capable of isolation from 
terminals on the Switch; the provision of means 
for effecting isolation and establishing electrical 
continuity between said contactor assembly and 
said terminals, comprising primary contact ele 
ments fixed within said case and connected elec 
trically to said terminals, secondary contact ele 
ments on said supporting member, which ele 
ments are connected electrically to said con 
tactor assembly, and a carrier of insulating ma 
terial interposed between said primary contact 
elements and said secondary contact elements 
and having fixedly mounted therein a set of con 
ductor members, means separate from said con 
ductor members for guiding and Supporting Said 
carrier for movement between operative and iso 
lating positions, said means including a member 
projecting through Said supporting member and 
extending externally of said case to enable said 
carrier to be moved by manual operation of said 
member, and said conductor elements coacting 
With said primary and secondary contact ele 
ments to bridge same in the Operative position 
of said carrier and being removed from Said pri 
mary contact elements in the isolating position 
of the carrier. 

2. In a low tension electric SWitch of the kind 
in which a contactor assembly carried upon a 
Supporting member detachably secured within 
the case forms the normal make and break 
means of the SWitch but is capable of isolation 
froin terminals. On the Switch; the provision of 
means for effecting isolation and establishing 
electrical continuity between said contactor as 
sembly and said terminals, comprising primary 
contact elements fixed within Said case and con 
nected electrically to said terminals, secondary 
contact elements on said supporting member 
which elements are connected electrically to Said 
contactor assembly, and a carrier of insulating 
material interposed between said primary con 
tact elements and said secondary contact ele 
ments, and having fixedly mounted therein a 
set of conductor members, said carrier engaging 
and supporting said conductor elements in fixed 
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8 
parallel relationship with each other at a loca 
tion intermediate their ends, a guiding operat 
ing member fixed to said carrier parallel to said 
conductor elements, this member extending slid 
ably through said supporting member and pro 
jecting externally of said case to enable Said car 
rier to be moved by manual operation of Said 
member, and said conductor elementS coacting 
With said primary and secondary contact ele 
ments to bridge same in the operative position 
of Said carrier and being removed from said pri 
mary contact elements in the isolating position 
of the carrier. 

3. In a low tension electric Switch of the kind 
in which a contactor assembly carried upon a 
Supporting member detachably Secured within 
the case forms the normal make and break means 
of the SWitch but is capable of isolation fronter 
minals on the switch; the provision of means for 
effecting isolation and establishing electrical con 
tinuity between said contactor asseinbly and said 
terminals, comprising primary contact elements 
fixed Within said case and connected electrically 
to Said terminals, secondary contact elements on 
Said Supporting member, which elements are con 
nected electrically to said contactor assembly, 
and a carrier of insulating material interposed 
between Said primary contact elements and said 
Secondary contact elements and having fixedly 
mounted therein a set of conductor bars in paral 
lel relationship with each other, said carrier com 
prising a two-part clamping structure including 
Shouiders coacting with abutinent means on said 
Conductor bars and engaging and supporting 
Sane at a location intermediate their ends, a 
guiding Operating nenber fixed to said carrier 
parallel to Said bars, this mean be extending slid 
ably through said supporting neaber and pro 
jecting externally of said case to enable said 
carrier to be noved by manual operation of said 
inenbei', and Said conductor elements coagting 
With Said primary and secondary contact ele 
inents to bridge same in the operative position 
of Said carrier and being removed from said pri 
Inary contact elements in the isolating position of 
the carrier. 

4. In a low tension electric switch of the kind 
in which a contactor asserabiy carried upon a 
Supporting member detachably secured within 
the case forms the normal make and break means 
of the Switch but is capable of isolation from tier 
minals. On the Switch; the provision of means for 
effecting isolation and establishing electrical con 
tinuity between said contactor assembly and said 
terminals, comprising primary contact elements 
fixed within Said case and connected electrically 
to Said terminals, secondary contact; elements on 
Said Supporting in ember, which elements are con 
nected electrically to said contactor assembly, 
and a carrier of insulating material interposed 
between said primary contact elements and said 
Secondary contact elements, and having fixedly 
mounted therein a set of conductor bars each 
formed of strip metal and having a stepped por 
tion intermediate its ends, said carrier COInprising 
a two-part structure of which the separate parts 
define in cooperation stepped gaSSageWays coact 
ing With the stepped portions of said bars to 
Secure same against endwise displacement, rela 
tive to the carrier and in fixed parallel relation 
to each other, a guiding operating member fixed 
to Said carrier parallel to said bars, this member 
extending slidably through said Supporting Inern 
bef and projecting externally of said CaSe to 
enable Said carrier to be moved by manual oper 
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ation of said member, and said conductor ele- Number Name Date 
ments coacting with said primary and Secondary 1,091,155 Murray ------------ Mar. 24, 1914 
contact elements to bridge same in the operative 1731,756 Snyder ------------- Oct. 15, 1929 
position of said carrier and being removed from 1,746,911 Smart -------------- Feb. 11, 1930 
said primary contact elements in the isolating 5 2,544.76i Kilminster --------- Mar. 13, 1951 position of the carrier. 
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