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ELECTRIC SWITCHIGEAR 

George Kilminster, Birmingham, England, as 
signor of one-half to Ega Electric Limited, 
Wednesbury, England 

Application July 29, 1948, Serial No. 41,322 
a Great Britain August 2, 1947 

(C. 175—298) 10 Claims. 

This invention relates to electric Switch gear 
and refers to switch gear which is of low-ten 
sion type and which includes contactors COm 
prising fixed and movable contacts. Usually the 
movable contacts are solenoid operated to dis 
place then into the “on' position. 
The invention is primarily applicable to Switch 

gear individually associated with a single appli 
ance, which appliance is usually an electric mo 
tor, although it may sometimes comprise another 
form of appliance, such as for example an in 
dustrial furnace. 
With such devices the arcing which occurs be 

tween the contacts of the contactor results in 
them becoming pitted and worn, so that after 
an extended period of use they require atten 
tion and are liable to fail during actual Oper 
ation. 
As hitherto constructed the contactors and 

solenoid have all been mounted upon an insul 
lating base, the whole being enclosed Within a 
suitable box-like casing, the base carrying the 
terminals for both the mains and the appli 
ance, so that in the event of failure of the Switch 
gear it is first necessary to find and then with 
draw the fuses in the mains to isolate the switch. 
gear before any repair can be effected, and in 
the result the appliance may be out of action for 
an appreciable period. 
The primary object of this invention is to 

provide an improved construction in which this 
disadvantage is avoided, and in Which the Con 
tactors and the Solenoid are all carried upon a 
common supporting member removably mount 
ed within the casing, the Supporting member 
carrying contact elements which have sliding 
engagement with fixed contact elements Within 
the casing to which the mains and other ex 
ternal leads are connected, so that in the event 
of failure of the contactor assembly the Sup 
porting member complete with its contactors and 
Solenoid can be slidden out of the Casing as a 
single unit and replaced immediately by a fur 
ther similar unit. Without the necessity of ef 
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fecting isolation of the entire switch gear from , 
the mainS. 
One embodiment of the present invention is 

illustrated in the drawings, Wherein: 
Figure 1 is a view in side elevation and in 

section substantially on the line - of Figure 
3 of a low-tension electric SWitch constructed 
in accordance With the present invention; 

iFigure 2 is a view in side elevation and in Sec 
tion along the line 2-2 of Figure i of the same 
Switch with the Supporting member and re 
movable cover withdrawn from the casing 
Figue 3 is a plan view of the same SWitch 

partly in Section, also With the Supporting mem 
ber and removable cover withdrawn from the 
Casing; and 

60 

2 
Figure 4 is a circuit diagram showing the elec 

trical connections between the various contactS 
Of the Switch. 

Referring first of all to Figure 4, which illus 
trates the circuit of the SWitch Suitable for ap 
plication to the control of a three phase motor, 
the circuit comprises isolator contacts seen at 
Oa, Ob, a, b, 2a, 2b by means of which 

the Switch is connected to the three phases of 
the incoming mains; from each of the contacts 

b, b and 2b, each phase further includes 
the actuating windings seen respectively at 3, 
4 and 5 for overload devices 6, , , and 8 

which are operative upon a single pair of over 
load release contacts 9a, and 9t. 
From each of the overload actuating Windings 

a connection in each phase is taken to one of 
the contacts of contactors comprising inoving 
and fixed contacts 2d. and 20t, 2 cl and 2 b, 22d 
and 22b. In each phase a further connection 
is taken from the other contact of the con 
tactors (as seen in Figure 4) from contacts 2 a. 
and 2 b and 22b to One contact 23d, 24a and 
25cl of a further set of isolator contacts, the 
other contact of each 23t, 24b, 25 b is connect 
ed to the notor which it is desired to control. 
For actuating the contactors. 29, 2, 22, a sole 

noid 26 is provided, the energisation of which is 
controlled by a normally open push-button, 
Switch known as the 'on' button 2 and a nor 
mally closed push-button switch known as the 
“off” bUtton 28. - TheSe two SWitches are con 
nected in Series with the winding of the sole 
noid and in Series With the Overload release Con 
tacts 9a, and 9b across two of the phases. An 
auxiliary pair of contacts 29a and 29b on the 
Contactor Serve to short circuit the normally 
Open 'On' button 2 after this has been in 
itially pressed and the Solenoid has been ener 
gised to close all the contactors. 
Fuses 3G, 3 and 32 are included in the leads 

betWeen the incoming isolator contacts from the 
mains and the overload actuating windings 3, 
4 and 5, respectively. 
In an alternative arrangement where it is de 

sired to provide for remote operation, a plurality 
of Sets of remote control buttons may be pro 
vided in addition to the buttons 2 and 28, and 
each arranged as indicated by the dotted lines 
in Figure 4, Wherein a Single Set of Such buttons 
is indicated at 33 and 34, Serving as “on' and 
“off' buttons respectively. 

Referring now to Figure 1 of the drawings, in 
the embodiment shown the Switch comprises an 
Outer case 35 conveniently formed of the USula. 
metal casting provided With a renovable cover 
36 which is secured on to the case by means of 
nutS 38 ScreWing on to the threaded end portiO, 
seen at 39, of rods 40 secured at their other ends 
in tapped holes in the rear Wall 4 of the casing, 
which wall is opposed to the removable cover. 
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The wall 4 carries an insulating nounting 
member 42 which has a plurality of guideways or 
passages, as seen at 43, communicating with cav 
ities housing fixed contact elements 44 and 35. 
One set of these fixed contacts, for example 

those seen at 44, are connected to the incoming 
mains and the other set 43 are connected...to the 
circuit of the motor which it is required to con 
trol. 

Secured in tapped holes in the removable cover . 
36 are tubular guide members 46. Conveniently 
the case and the cover are of Substantially, rec 
tangular form and one, tubular guide member is 
provided near each of the corners of the cover. 

Carried upon the tubular guide, members 33 is 
a Supporting member 4 preferably formed of a 
plate or sheet of insulating material Such as that 
known by the name Bakelite, in the peripheral 
margin of which suitable openings are provided 
to receive the tubular guide members 45 so that 
the Supporting member 7 can execute sliding 
movement towards and away from the removable 
cover along the length of the guide member's. 
AS seen in the drawings the upper part of the 

supporting, member 4 carries a series of further 
, contact elementSá8 shoWnin Figure 3 at: 8a, ?3b, 
48c and 48d respectively, a corresponding num 
ber of contact elements 49 being provided but not 
being visible in Figure 3 by reason of being po 
isitioned beneath corresponding contacts 48. 

Each of these further contact elements coin 
prise a prong extending rear Wardly towards the 
fixed contact elements A4 and 45. Each prong is 
formed of a plurality of superposed substantially 
parallel resilient conducting ninetal strips 53, 5: 52 
which are of L formation, one arm of the L forn 
ing the actual prong and the other arm being 
utilised to form an attachment portion by means 
of. Which the contact is Secured to the Supporting 
member by screws such as those seen at 53. 

Successively positioned " Strips - have prong por 
tions of progressively reduced length, that is to 
say, the prong portion of the strip 5 is shorter 
than that of the strip 5 and likewise the strip 
52 is shorter than that of the strip 5 so that the 
end face of each prong lies inclined at an angle 
to the direction in which the prong extends which 
is also the direction in which it is noved by 
movement of the supporting member 37 on the 
tubular guides 46. 
The fixed contact elements A and - 5 core 

Spond in number to the prongs 48 and 43 and are 
each provided with a contact face seen at 54 and 
55 which is substantially parallel to the asso 
-ciated-end faces of the prongs. 

Also carried on the supporting member 47 pref 
erably positioned centrally thereon on the rear 
Wardly directed face of the Supporting member is 
a Solenoid operated contactor indicated generally 

: at 56. The contactor includes a series of fixed 
contacts and in each pair of contacts in the series 
there is a fixed contactor member such as that 
Seen at 5 and a moving contactor.nenber. Such 
as that seen at 58. 
The fixed contactor member is of the same con 

structional form as the fixed contact elements 
48d, 48b, 48c and 48d-carried by the supporting 
member in that it consists of a plurality of super 
posed. Substantially parallel resilient-conducting 
metal Strips having rearwardly extending prong 
portions and attachment portions 59 for attach 
ment to the supporting member by screws 60. 
"The moving contactor members 56 are of V 

shape when viewed inside elevation, one-arm of 
each V shaped moving contactor extending at an 

4 
inclination to the length of the prong portion 
of the fixed contactors and lying in a plane Sub 
stantially parallel to the inclined end face of the 
fixed contactors so as to make contact With ühe 
end face thereof. 
In making such contact the moving contactor 

has a wiping action across the end face of the 
"fixed contactor and at the same time displaces 
the component metal strips of the latter apart 

O relatively whereby there is provided an air Space 
between the strips to facilitate the cooling there 
of. 
In other respects the contactor assembly is of 

conventional construction and as will be Seen from 
the drawings, includes an L-shaped pivoted arm 
-Gi carrying the moving contactor members and 
a stationary U shaped arnature 62 carrying the 
solenoid winding .33, the armature and the 
shaped arm both being constructed of magnetic 
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material in laminated form. 
Above: the contactor assembly and positioned 

intermediate the contactor elements 8 are two 
push-button switches 64 and 65 which are indi 
cated in the circuit diagram shown in Figure 4 
by the reference nunnerals 22 and 28. 
The push-button switch 65 seen in side eleva - 

tion in Figure2 comprises a pair of Spaced fixed 
contacts 66 and 6: Secured by screws to the Sup 
portingtimember 3; and a Spring loaded bridging 
piece (38 which is operable by means of the push 
button which is mounted on a stem 69 project 
ing through the supporting member 47 and the 
removable cover 36 and is thus accessible from 
the outside of the casing. The push-button SWitch 
68 is of similar construction but the fixed-spaced 
contacts corresponding to those è6 and 6 of the 
switch 65 are suitably modified, for example, 
their ends are bent over inwardly towards each 

40 
other so that these end portions are of U shape, 
contact between the bridging piece and these ends 
being between the rearward face of the bridging 
piece instead of the forward face as seen in the 
case of switch 65 and the bent over end face of the 
strips. In this way the loading Spring in the 
case of the: Switch. 64 resultS in the Switch being 
normally opem instead of normally closed as in 
the case of Switch 65. 

Also, carried upon the supporting member 4 
and to one side of the contactor assembly is an 
Overload device housed in an associated outer cas 
ing .28 and on the other side of the contactor 
assembly and also carried upon the Supporting 
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member 4R are a set of fuses housed in an aSSO 
ciated casing a . Preferably the overload device 
is of the type described in my co-pending appli 
cation of even date. 
As seen in Figure 1 the Supporting member 47, 

the removable cover 36 and the tubular guide. 
members A6, by means of which the Supporting 
member 6 is carried, are shown assembled into 
the outer case 35 and the supporting member 47 
is shown in that position in which the contact 
elements 8 and 43 are Withdrawn out of con 
tact with their respectively fixed contact elements 
44 and 5. 
For moving the Supporting member along the 

tubular guide members 43 means are provided 
for sliding as a single unit the said supporting 
member complete with the contactors, overloads 
and fuses and the contact elements 8 and 39 to 
wards the fixed contact elements 443 and 45 so that 
contact is established between the end faces of the 
contact elements (38 and 49 and the respectively 
associated contact faces, 55 and 54 of the fixed 
contact elements 44 and 45. 
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As shown in the drawings this means takes 
the form of a knob 72 mounted on the outer por 
tion of a stem 73 secured to the Supporting men 
ber 47 by means of spaced washers 74 retained 
by associated cross pins 75, the stem projecting 
through an opening in the removable cover 36. 
For retaining the supporting member 47 in the 

rearmost position with the contact elements 48 
and 49 in contact with their respective fixed con 
tact elements 44 and 45 suitable locking means 
are provided associated with the operating knob 
72 comprising a cross pin 76 which in one posi 
tion of rotation of the knob and stem can paSS 
through a suitably shaped portion of the opening 
in the removable cover and upon turning the knob 
72 to another position of rotation engage the 
inner face of the removable cover to retain the 
stem and the supporting member against outward 
movement. 
For the sake of clarity in Figures 1, 2 and 3 

the connecting leads corresponding to the Con 
nections ShoWn in the circuit diagram in Figure 
4 have been omitted but with the following expla 
nation the functions of the various parts shown 
in Figures 1, 2 and 3 will readily be understood. 
The contact elements 48 carried on the Support 
ing member correspond to contacts Ob, b and 
2b on the circuit diagram and the fixed contacts 
44 in Figure 1 are represented in the circuit dia 
gram by contacts Od, fla and f2d, these being 
connected to the mains supply in the particular 
application described. 
The contact elements 49 seen in Figure 2 are 

shown in the circuit diagram as contacts 23a, 
24a and 25a and fixed contacts 45 as contacts 
23b, 24b and 25b, these latter being connected 
to the motor which it is desired to control. As 
Seen in Figure 3 there are four contacts in Series 
48a, 48b, 48c and 48d and four in the correspond 
ing series 49a, 49b, 49c and 49d which is not seen 
in the drawings. The fourth contact in each of 
these series for example 48d and 49d corresponds 
with contacts la and 78a on the circuit diagram 
used When control by remote push-buttons is re 
quired and there are corresponding fixed contacts 
as for example that seen at 44d which are shown 
in the circuit diagram at Tb and 8b. 
The moving contacts Of the contactor indicated 

at 58 in Figure 2 are shown in the circuit diagram 
at 29a, 2a, 2d, and 22a, these being connected 
to the Overload actuating windings by means of 
flexible conductors and the fixed contacts 57 of 
the contactor are shown at 29b, 29b, 2 b and 22b 
in the circuit diagram. 
The overload release contacts 9a, and 9b 

Seen in the circuit diagram are not shown in 
Figures 1, 2 and 3 Since they are enclosed Within 
the casing 70 but it will be apparent from the 
circuit diagram that an Overload carried in any 
one of the three phases serves to Open these Con 
tacts and de-energise the Operating Solenoid of 
the contactOr. 

In the event of failure of the Switch occurring 
during use the knob 72 is first rotated to a suit 
able position and pulled out So as to Withdraw 
the Slidable isolating contactS 48 and 49 from 
their respectively associated fixed contacts 44 
and 45, after which the nuts 38 are removed and 
the cover 38 complete with the Supporting men 
ber and associated parts of the SWitch is with 
drawn as a single unit and can be replaced 
immediately by a further similar unit whilst the 
original withdrawn assembly is being repaired. 
Since as Soon as the contacts of the SWitch are 

Withdrawn as above described they are neceS 
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6 
Sarily completely isolated from the electrical 
Supply there is no necessity to remove any isolat 
ing fuse external to the switch before repair can 
be effected, all that is required being to operate 
the isolator of the SWitch by moving the knob 2 
and remove the cover 36 as described. 
Thus in event of failure of the Switch, assuming 

that a Spare unit is available, the motor or other 
appliance is out of use for the minimum period 
of time. 
What I claim then is: 
1. In a low tension electric SWitch having an 

outer case with fixed contact elements carried 
by an insulating mounting member therein, a 
removable and replaceable assembly comprising 
a cover for the outer case, a supporting member 
mounted slidably within said outer case, said 
Supporting member carrying fixed and moving 
contactor members and further contact elements 
connected electrically with said contactor mem 
bers, said further contact element being adapted 
to engage with said fixed contact elements, and 
means accessible externally of Said cover for 
Sliding Said supporting member towards and 
away from the cover, respectively to effect isola 
tion and establish contact between said fixed 
(Ontact ellement:S and Said further contact elle 
mentS. 

2. In a low tension electric Switch having an 
Outer case With fixed contact elements carried 
by an insulating mounting member therein, a 
removable and replaceable assembly comprising 
a cover for the Outer case, guide neans on Said 
cover projecting inwardly in relation to said outer 
case, a Supporting member mounted slidably on 
Said guide means, Said Supporting member carry 
ing fixed and moving contactor members and 
further contact elements connected electrically 
with said contactor members, said further contact 
elements being adapted to engage with said fixed 
Contact elements and means accessible externally 
of Said cover for sliding, said supporting member 
towards and away from the cover respectively to 
effect isolation and establish contact between said 

5 fixed contact elements and said further contact 
elements. 

3. In a low tension electric Switch having an 
Outer case With fixed contact elements carried 
by an insulating mounting member therein, a 
removable and replaceable assembly comprising 
a cover for the Outer case, guide means in the 
form of a plurality of tubes projecting inwardly 
in relation to Said outer case from the edge 
portions of Said cover and in register with out 
Wardly projecting Support rods in said outer 
case, a Supporting member mounted slidably on 
Said tubes, Said Supporting member carrying 
fixed and moving contactor members and further 
contact elements connected electrically with said 
contactor members, said further contact elements 
being adapted to engage with said fixed contact 
elements and means accessible externally of Said 
cover for sliding said supporting member towards 
and away from the cover, respectively to effect 
isolation and establish contact between said fixed 
contact elements and Said further contact elle 
ments. 

4. In a lOW ten Sion electric SWitch na Wing an 
Outer case With fixed contact elements carried 
by an insulating mounting member therein, a 
removable and replaceable assembly compris 
ing a cover for the outer case, a supporting mem 
ber mounted slidably within said outer case, and 
manually operable means accessible externally 
of said cover movable between a visible isolating 
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position and a visible, operative position for slid 
ing said supporting member towards and a Way 
from the cover, respectively to effect isolation and 
establish contact between said fixed contact ele 
ments and said further contact elements, whereby 
an operator is informed of the condition of the 
SWitch. 

5. In a low tension electric switch having an 
outer case with fixed contact elements carried by 
an insulating mounting member therein, a remov 
able and replaceable assembly comprising a cover 
for the outer case, guide means in the form of a 
plurality of tubes projecting inwardly in relation 
to said outer case from the edge portions of Said 
cover and in registers with outwardly projecting 
support rods in said outer case, a Supporting 

a member mounted slidably on said tubes, Said Sup 
porting member carrying fixed and moving con 
tactor members and further contact elements 
connected electrically With Said contactor Inern 
bers, said further contact elements being adapted 
to engage with said fixed contact elementS and a 

! stem fixed to said supporting member Substantial 
ly centrally in relation to said tubes and project 
ing outwardly through an opening in Said COver 
manual handling means on Said Stem portion po 
sitioned externaliy of said cover whereby endWise 
movement can be imparted to Said Stern for Slid 
ing said supporting member to Wards and a Way 
from the cover, respectively to effect isolation and 
establish contact between Said fixed contact ele 
ments and said further contact elementS. 

6. In a low tension electric Switch having an 
outer case with fixed contact elementS carried by 
an insulating mounting member therein, a renov 
able and replaceable assembly comprising a COver 
for the Outer case, guide means in the form of a 
plurality of tubes projecting in Wardly in Irelation 
to said outer case from the edge portions of Said 
cover, and in register with outwardly projecting 
Support rods in said outer case, a Suppoiting 
member mounted slidably on said tubes, Said. Sup 
porting member carrying fixed and Innoying con 
tactor members and further contact elements 
connected electrically With said cOntactor mem 
bers, means on said cover for locating it in rela 
tion to said outer case independently of said guide 
tubes and means accessible externally of Said 
cover for sliding Said Supporting naenber towards 
and away from the cover, respectively to effect : 
isolation and establish contact between said fixed 
contact ellementS and Said further contact elle 
NenÜS. 

7. In a low tension electric SWitch having an 
Outer case With fixed contact elements carried by 
an insulating mounting member therein, a renov 
able and replaceable assembly comprising a cover 
for the outer case, a Supporting member mounted 
slidiably - Within Said Outer case and having rela 
tively to the depth thereof a relatively short 
travel, Said Supporting member carrying fixed 
and moving contactor members and further Con 
tact elements connected electrically with said 
contactor members, said further contact elements 
being adapted to engage with said fixed contact 

- elements and lineans accessible externally of Said 
cover for sliding said Supporting member towards 
and away from the cover, respectively to effect 
isolation and establish contact between said fixed 
COntact ellements and Said further contact elle 
mentS. 

8. In a low tension electric switch having a 
removable and replaceable assembly carrying 
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8 
fixed and moving contactor elements and further 
contact elements in the form of prongs, means 
for establishing connection between said prongs 
and conductors of an external circuit in Which 
the switch is required to operate, comprising fixed 
contact elements in Said switch Supported by in 
sulating supporting means, having cavities for 
housing said fixed contact elements and guide 
WayS. Communicating With said cavities and 
adapted to receive said prongs, whereby on re 
moval of said assembly live fixed contact ele 
inents are not exposed to accidental handling. 
9. In a low tension electric Switch having an 

Outer case with fixed contact elements carried by 
an insulating mounting member therein, and a 
removable and replaceable assembly carrying 
fixed and moving contactor finembers and further 
COIntact, elements connected electrically with said 
contactor members, said further contact elements 
are in the form of prongs formed each of a plu 
rality of Superposed parallel resilient conducting 
metal Strips, successively positioned strips having 
a prong portion of progressively reduced length 
to provide an end face for each prong which lies 
inclined at an angle to the direction in which 
the prong extends, for co-operation with said 
fixed contact elements in said outer case which 
have contact faces Which are substantially par 
allel to respectively associated end faces of Said 
contact elements. 

10. In a low tension electric switch having an 
outer case with fixed contact elements carried 
by . an insulating mounting member therein, a 
removable and replaceable assembly coinprising 
a cover for the Outer case, guide means on said 
COVer projecting in Wardly in relation to said outer 
Case, a Supporting member Inounted slidably on 
Said guide means, said supporting member carry 
ing fixed and moving contactor members and fur 
ther contact elements connected electrically with 
Said Contactor members, said further contact elle 
ments, being adapted to engage with said fixed 
contact elements a stem fixed to said supporting 
member and projecting outwardly through an 
Opening in Said cover, manual handling means 
On Said stem positioned externally of said cover 
Whereby endwise movement can be imparted to 
Said stem for sliding said supporting member 
towards and away from the cover respectively to 
effect isolation and establish contact between said 
fixed contact elements and said further contact 
elements, and, a retaining member on said stem 
co-acting with said cover to atch the supporting 
member in the position in which the fixed and 
further contact elements are respectively engaged 
with each other. 
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