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This invention has reference to improve-

| ments in electro-magnetic apparatus of the
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kind adapted for use as a relay, switch, motor
or like device (hereinafter referred .to for
brevity as a relay) in which one or more ar-
matures is or are mounted to oscillate in re-
lation to an electro-magnetic system compris-
ing one or more magnetic pole pieces and one
or more windings subject to the action of
electric currents or impulses. -

The invention has for its object to ensure
that those portions of such a relay which are
ordinarily required to be fixed in relation to
each other, as for instance, the magnetic pole
piece or pieces, a bearing, or one at least of
the bearings, for the armature or armatures
associated therewith, and a pivot whereby
the associated: pole piece or pieces and arma.-
ture bearing or bearings can be adjusted in
relation to separate supporting means, shall
be maintained in rigid and unalterable re-
lationship to each other.

It also has for its object, in the case of an
electric relay in which the armature is pro-
vided with & contact adapted to oscillaté be-
tween normally stationary but adjustable
contacts carried by separate supporting
means, to enable the electro-magnetic system
to be readily and accurately adjusted in re-
lation to the armature whilst the armature
contact is bearing against one or other of its
associated stationary contacts, in order to
vary the bias of the armature. ‘

. It also has for its object to enable the nor-
mally stationary but adjustable contacts to
become automatically clamped in position
after adjustment.

It also has for its object to enable the elec-
trical connections to the movable and nor-
mally stationary contacts to be maintained
in rigid and unalterable relationship to the
stationary contacts and to supporting means

. carrying such stationary contacts.
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It also has for its object to enable a perma-
nent magnet used to polarize the pole piece
or pieces formed of soft iron to be readily
removed and replaced but in such manner
that it cannot be replaced with its poles in a
wrong-position in relation to the pole Pieces.

It also has for its object to simplify and

cheapen the construction of relays of the
kind referred to, to admit of easy adjustment
of parts thereof without the aid of tools such
as screw-drivers, spanners and the like, and
to enable them to be maintained in
working order without the aid of a skilled
mechaniec, v o

For attaining the first mentioned object
a portion of electro-magnetic apparatus of
the kind herein referred to, which is required
to be in adjustable relationship to the re-
mainder of the apparatus, is, broadly consid-
ered, formed as a unit embodying a carrier
or casing of insulating material, which is
provided with a pivot pin or like device that
is fixed in relation thereto by being moulded
in or formed integrally with the carrier or
casing. More specifically considered, the Eor-
tion of the electro-magnetic apparatus which
is required to be in adjustable relationship to
the remainder of the apparatus, is formed as

& unit by having moulded around 'it, or

ood -
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partly around it, a carrier or casing of insu- -

lating material provided with'a pivot pin or
like device that is fixed in relation thereto by
being moulded therein or formed integrally
therewith. The portion of the apparatus in
relation to which the said unit is adjustably
mounted, is provided with a bearing for the
pivot or like device. The moulding material
used for the carrier or casing may be of a
kind that can be softened or melted by heat
and becomes hard and rigid at normal tem-
peratures and.cannot afterwards be softened
or melted by heat. Moulding materials suit-
able for the purpose mentioned, are well
known, such for instance as phenolic con-
densation products. The moulding mate-
rial which it is at present preferred to use,
is material of the kind known under the
trade name of “Mouldensite.” The other
above mentioned objects of the invention
are attained in a manner that will herein-
after be explained with the aid of the accom-
panying drawings, ,

The invention is applicable generally to
various constructions of electric relay of the
type hereiri referred to. Thus, it may ad-
vantageously be applied in connection with
electric relays of the kind in which an arma-
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ture is mounted to oscillate in the gaps formed
between the pairs of poles of two ogpositely
arranged [ shaped pole pieces formed of mag-
netic material, in which the said poles are con-
stantly and oppositely polarized by a perma-
nent magnet placed in contact with them, and
in which the armature winding is placed with-
in the rectangularly shaped opening formed
between the two pole pieces and surrounds
the armature one end of which is provided
with an extended portion or tongue that ma
be provided with a contact arranged to oscil-
late between two stationary but adjustable
contacts, when the relay is to be used as a
switch for closing and opening electric cir-
cuits, or is adapted to actuate some mechani-
cal device when the relay is to be used as a
power relay or motor.

The invention may also advantageously be
applied in connection with a relay of the kind
well known as the British Post Office standard
relay, which comprises two complete electro-

- magnets, double wound on the differential

principle and so connected and arranged that
when a current is passed through their wind-
ings their opposite poles are aﬁjacent to one
another, a vertical spindle carrying two soft
iron tongues or armatures arranged to oscil-
late in the gaps between the two pairs of op-
posite poles, a fixed permanent magnet for
polarizing the said tongues or armatures and
a third tongue fixed to the said spindle and
carrying a movable contact arranged to oscil-
late between two stationary but adjustable
contacts. ,

In order that the manner of carrying the
invention into practice for attaining the ob-
jects hereinbefore set forth, the same will now

o further described with the aid of the ac-
companying illustrative drawings.

In these drawings, Fig. 1 is a front eleva-
tion showing one construction of electro-mag-
netic apparatus of the general type herein-

‘before referred to, embodying the invention,

and suitable for use as an electric relay or
switch. Fig. 2 is a side elevation of such ap-
aratus. Fig. 3isa section on the line ITT—

" IIT of Fig. 1. Fig. 4 is a plan of the appa-

ratus shown in Fig. 1. Fig. 5 is a section on
the line V—V of Fig. 2, Fig. 6 is a section on
line VI—VTI of Fig, 3, Fig. 7 is an underside
view of Fig. 2. Fig. 8 is a plan of a base
piece used with such apparatus, and Fig. 9
18 a section thereof on the line IX—IX of
Fig.8. Figs. 10 and 11 show respectively in
elevation and plan, a casing enclosing ap-
paratus according to ‘the invention and
mounted in a base piece. Fig. 12 is a per-
spective view showing a relay of the kind
known as the British Post
relay but modified to embody the present
invention, Figs. 13 and 14 are horizontal
sections thereof taken on the lines XIII—

XTI and XIV—XIV resFectively of Fig. 12.
Fig. 15 shows partly in

ront elevation and

)ffice standard
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partly in longitudinal section, Fig. 16 partly
in end elevation and part in cross section,
and Fig. 17 in plan, a device that can be ap-
plied to the apparatus when the same is con-
structed for use as an electric relay, for clean-
ing the contacts of the apparatus. Fi%. 18
shows in plan, how the relay shown in Figs.
1 to 7 inclusive, can be modified for use as a
motor. Fig. 19 shows in front view, a modi-
fied construction of the relay shown in Figs.
1 to 7 inclusive. '

In the example shi)wn in Figs. 1 to 11

inclusive of the drawings, 1 is a plate of in-
sulating material, of the kind hereinbefore
described, in which the two [ shaped pole
pieces 2 and 2* are permanently fixed by
moulding them therein. It is arranged ver-
tically and pivoted at its upper end 1* to the

front side of a vertical support 3 that is car-

ried by a circular base piece 4. This sup-
port is provided at its upper end portion with
a pair of forwardly extending bosses 5, 5*
that are moulded in one piece with the sup-
port and are arranged with their axes in a
common horizontal plane for carrying the
stationary but adjustable contacts 6, 6*
The pivoting of the plate 1 to the support 3
is effected by a hollow conical metal pin 7
one end portion of which is permanently
fixed in the said plate 1 by moulding it there-
in and the other end portion of which is
fitted in & companion bearing 8 in the verti-
cal support 3. The plate 1 and support 8 are
firmly and closely held together, but so as to
allow of movement of the plate 1 in its own
plane, by spring means, conveniently by the
aid of a coiled spring 9 extending through the
conical pin 7 and attached at one end to a
transverse pin 10 carried by the pin 7, or by

~ the adjacent portion of the plate 1, and at the

othér end to another transverse pin 11 car-
ried by the rear end of the bearing, or ad-
jacent portion of the support 3. By this
means any wear -of the pin 7 or bearing 8,
will automatically be taken up. The plate 1
with its pivot pin 7 are detachable from the
support, when this may become necessary or
desirable. The two pole pieces 2 and 2* are
permanently magnetized by a permanent bar
magnet 12 adapted to be inserted endways be-
tween the lower ends of the pole pieces 2 and
9* and the base piece 4 of the support and
to be held magnetically against the lower
ends of the pole pieces: Means are provided
to ensure that the permanent magnet shall be
inserted in place with its north and south
poles in proper posifion relatively to the pole
pieces. For this purpose, & pin 13 for ex-
ample, fixed in the base piece 4, may be ar-
ranged to fit into a notch 12*, formed in the
lower front edge of the permanent magnet 12,
only when the said edge is at the front, when

_putting the magnet in place, the said notch

being formed in the correct edge, relatively
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to the north and south poles of the said
magnet.

The armature 14, arranged to extend verti-
cally through the two gaps between the two
pairs of magnetic poles formed by the in-
turned ends 2~ of the pole pieces 2 and 2%, is
provided with a horizontal spindle 15 (Figs.
3 and 6) mounted in two bearings 16, 17
consisting of tubes, one of which, namely 16,
is fixed in the insulated plate I by moulding
it therein and the other 17 is carried by a
metal cross piece 18 secured to the outer ends
of two horizontal supports 19 and 19 ar-
ranged in the same horizontal plane and at
the opposite sides of the spindle and midway
of the height of the rectangular space be-
tween the pole pieces 2 and 2*. Such sup-
ports 19 and 19* are also moulded in one piece
with the insulating plate 1. -

The energizing windings 20 and 20* for
the armature 14, are arranged to extend into

the said rectangular space between the pole

ieces 2 and 2%, and above and below the two

orizontal supports 19 and 19, therein and
so as to surround the armature 14. Conduc-
tors 21 from the ends of each winding extend
downward through the base piece 4 of the
support and are connected to terminals 22
fixed in the bottom thereof (Fig. 7).

~ A tongue 23 extending upwardly from the
armature 14, carries a movable contact 24 ar-
ranged between the two stationary but ad-
justable contacts 6, 6* carried by the afore-
said pair of bosses 5, 5* on the insulating sup-
port 3. The tongue 23 should be made as
light as possible to reduce its'amount of in-
ertia. For this purpose, it may advanta-
geously be made, as shown, of tapering shape

ggtwardly to its free end which may almost
a

point and to which the movable contact
24, also made very light, is attached. The
movable contact 24 is connected by means
of a flexible connection 25, in the form of a
coiled spring, to a conductor 25+ extending
downwardly through the support 3 (Fig. 6)
to a terminal 26 in the bottom of the base
piece 4. To enable the flexible connection 25
to be readily disconnected from the conduc-
tor 25* when the plate 1 and associated parts
are removed from the support 3, one end of

*. the flexible connection is fixed to a plug 25

~ “adapted to fit into a socket 25¢

. &3

- from the support 3. "Each

60
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mounted in the
support 3,-and connected to the conductor
25* and the plug is provided with a collar
25%against which a projection 1* on the plate
1 will act to withdraw the plug automatically
from the socket when the plate 1 is detached
of the stationary
but_adjustable contacts 6, 6
horizontal screw 27 that is screwed trans.
versely through an endways movable metal

pin 28 fitted to slide in a hole 29 in the cor-

responding boss 5 or 5%, the pin 28 being acted
upon by a coiled spring 30 within the boss, in
a direction to press the screw 27 firmly

is carried by a

3

against the surface of the hole in the boss
through which it extends, so as to hold the
screw firmly in its adjusted position. This
arrangement constitutes an automatic clamp-
ing device for the adjusting screw 27. Thus,
when the contacts have been set, they cannot
accidentally become unset, as they would be

‘liable to do if a segarate clamping device

were used, and such device was left in its un-
clamped position, due to forgetfulness on the
part of the operator. Further, the risk of

the adjustment becoming unset during the

clamping operation is avoided. The ar-
rangement described also avoids the use of a
tommy bar, or a screw driver, for adjusting
purposes. The heads 27* of the adjusting
screws 27 are preferably, and as shown, of
large diameter, and milled and may advan-
tageously be provided with index lines to
facilitate accurate adjustment.of the con-
tacts. Each of the springs 30 referred to, is
connected to conductor 31 that extends down-
ward through the support 8 (Fig. 6) to a ter-
minal 32 in"the base 4 of the support. The
conductors 25* and 31 are fixed in the sup-
port 3 by moulding them therein. The sup-
port 3 may, as shown, be stiffened by a ver-
tical rib 8* at the back thereof and integral
therewith.

- To adjust the position of the pole pieces 2
and 2* relatively to the armature 14, the
lower end of the insulating plate 1 carrying
the pole pieces, is provided with an exten-
sion 1* (Fig. 5) against one side of which
bears the inner end of a horizontal bias ad-
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justing screw 33 that is screwed through the |

lower portion of the support 3, the other side
of the extension being acted upon by a spring
pressed pin 34. To limit the turning move-
ment of the adjusting screw 33 i1 each direc-
tion, the screw is provided beyond the sup-

port with a lateral projection 332, and ar--

ranged near to and parallel with the screw ex-
tension and fixed to the support, is a pin 35
formed with an annular recess 35®. The ar-

-rangement is such that the groove 85* in the

in 35 will allow the screw 33 to be rotated
m.each direction, to an extent limited by the
projection 33 abutting against one or other
side of the groove 35 in the pin 385. This

108
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prevents an operator turning the bias adjust- -

Ing screw 33 too far in either direction and
thereby possibly straining the armature, or
in any other way damaging the relay. - Also,
by turning the said screw 33 to the middle po-
sition. of its travel and then adjusting the
contact screws 6, 6* to. correspond, the relay
can be brought to its correct adjustment in

curate adjustment, the head 33 of the bias
adjusting screw 33 may be provided: with
index lines and arrows. The middle portion
of the travel of the bias adjusting screw may
be visibly depicted by means of an arrow on
the screw head and a zero mark on the sup-

120

the shortest possible time.. To facilitate ac- -

125




10

15

4

port 3, base 4 or other fixed part of the ap-
paratus. .

The support 3. with base 4 is provided with
a removable cylindrical metal or other opaque
casing 36 that surrounds it and the parts car-
ried thereby, except the head 33" of the bias
adjusting screw 33. This casing can be fixed
to the support 3 by a set screw 37. (Fig. 3).

.The combined support, with attached part(;s:i

including the casing, is adapted to be insert

in a recessed base piece 38 (Figs. 8 to 11) pro-
vided, in known manner, with a number of
s};;rin contacts 39 arranged to bear against
the aforesaid terminals in the bottom of the

* base 4 of the support 8. Suitable line wires

and other conductors corresponding to the
parts of the relay to which connections have

" to be made, are permanently connected, as

20

30
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40.
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by soldering, to the spring contacts in the base

- piece 38, as heretofore. The said recessed

base piece 38 is provided with means, as for
instance, a fixed pin 40 and a spring pin 41,

‘adapted to co-act with holes in the said cas-

ing 36 so as to lock the two parts together.

- A projection 42 on the recessed base 38, co-
acts with a slot in the casing 36 in such man-

ner that the casing and base piece can only
be connected together when the various ter-
minals on the base piece 4 are in proper regis-
ter with the spring contacts 39 with which
they are to co-operate.

0 enable sparking between the associated
movable and stationary contacts 6, 6* and 24
of apparatus of the kind referred to, to be

- readily observed, the top of the casing 36 is"

provided with a glass window or lens 44 that
1s located over the contacts and made of small
dimensions so as to keep the interior of the
casing dark and render any sparking that
may take place between the contacts more
readily discernible. : ! '

The upper portion 36* of the casing 36 is
made separate from the lower portion and
either hinged thereto, as indicated at 36, or
be made entirely detachable therefrom, so
that in either case, ready access can be.gained
to the contacts, without having, for that pur-
pose, to remove the whole casing from the
apparatus. S

By the construction described, the whole of
the apparatus, except the armature and asso-
ciated contacts, is insulated and safe to han-

" dle, whatever voltage may be used.

55

In the modified construction of Post Office
standard relay shown in Figs. 12, 13 and 14,
the soft iron cores 45° of two vertical electro-

. ‘magmnets 45 are each detachably connected at

60

its upper and lower ends by knife joints 45" to
soft iron pole. pieces 45¢ and 45% that are
moulded in a vertical carrier 46 formed of
insulating material of the character herein-

———before described. The vertical polar faces

of each pair 6f pole pieces 45° and 45 are
spaced apart to form between them a gap into

. which extends one of the two soft iron torigues

1,864,306

or armatures 47, 47*. .The two tongues or
armatures extend through holes 46* in the car-
rier 46 and are fixed to a vertical spindle 48
the lower end of which is pivoted in'a metal

.bearing 49 moulded in the base 46° of the car-

rier 46. By the construction described the
pole pieces 45¢ and 45¢ and armature spindle
bearing 49 are fixed in rigid and unalterable
relationship to one another. The upper end
of the armature spindle 48 is journalled in a
removable bearing 50 secured to an extension
46° moulded in one piece with the head 46¢
of the carrier 46 which as well as the base 46®,
is integral with the vertical portion of the
said carrier. 51 is a bent permanent magnet
detachably secured to the carrier 46, as by a
screw 51, and the polar ends N and Sof which

70
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terminate in close proximity to the armatures -

47, 47" respectively, so as to polarize them.
When the permanent magnet is detached
from the carrier 46, the electro-magnets 45,
45* can each be connected to.its upper and

lower fixed pole pieces 45° and 45¢, or be de-

tached therefrom if desired. ‘To the arma-
ture spindle 48 is fixed a tongue 52 carrying
2 movable contact 53 arranged to oscillate be-
tween normally stationary contacts 54 and 55.
These contacts are endways adjustable in
bosses 56 and 57 respectively of insulating

‘material made integral with a flat horizontal

plate like suﬁport 58 formed of insulating
material of the chardcter hereinbefore men-

tioned. Each contact 54 and 55 may be acted

upon by a self-acting clamping device, as in
the relay shown in Figs. 1 to 6 inclusive and
be in electrical connection with conductors ex-

carrier 46 to contacts fixed to the bottom of
the base 46°.
be connected through a flexible connection to
a similarly arranged conductor. A

To enable the bias of the armatures 47, 47
in relation to the polar faces of the' pole
pieces 45¢, 45¢ to be capable of accurate ad-
justment, the upward extension 46° of the

head 46¢ of the carrier 46 is made of circu-’
lar-shape and the plate-like support 58 is

arranged to fit it closely and is provided with
an extension 58* adapted to be acted upon
on one side by a bias adjusting screw 59 and
on the other side by a spring 60. Means such
as those used in the relay shown in Figs. 1 to
7 inclusive, are or may be provided to regu-
late the extent of turning of the bias adjust-
ing screw 59 in each direction.. _
'This modified relay can be enclosed in a
casing of opaque material having a spark in-

The movable contact 53 may.

100

‘tending downward through holes 46° in the .

105
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spection window, like that shown.in Figs. 1,.

3, 10 and 11.

To enable the
adjustable contacts 6, 6* and movable contact
24 of the relay shown in Figs. 1 to.11 inclu-

sive, to be easily and effectively cleaned, when

this may become necessary, the opposite sides

‘o_f the upper portion of the-support 3 are '

faces of the stationary but 125

130
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formed with aligned holes 60 to admit of a
contact cleaning device being pivotally at-
tached thereto when desired. A cleaning de-
vice suitable for the purpose mentioned, is

shown in Figs. 15, 16 and 17 and comprises
a frame consisting of side members 61 and 61*

“connected by a longitudinal member 61° and

two overhanging members 62 and 622, ‘and a
rotary disc 63 mounted to slide along but to
rotate with a spindle 64 adapted to be ro-
tated in the members 62 and 62 by a crank

handle 65. The side member 61 is provided

with a fixed pin 66 adapted to pivot in one
of the aligned holes 60 and the member 61*
is provided with an endways movable spring
pin 67 adapted to pivot in the other aligned

‘hole 60. The arrangement is such that the

frame 61, 61, 61>

can readily be pivoted to
the support 3 and

the disc 63 be inserted be-

tween the faces of the movable contact 24 and

each of the adjustable contacts 68, 6* and ro-
tated in contact with each contact face to
clean it. A similar contact cleaning device
may be applied to the head 46¢ of the carrier
46 of the relay shown in Figs. 12,13 and 14
for a like purpose. B

When the electro-magnetic apparatus is to
be used as a power relay or motor, the insulat-
ing plate 1, Figs. 1.to 7, carrying the pole
pieces 2 and 22, armature 14, coils 20 and 20
and associated parts, may, as shown in Fig.
18, be mounted on any suitable base or sup-
port 3, the electric contacts hereinbefore de-
scribed as associated with the armature, be
dispensed with, and the armature extension
23, be adapted, as shown, to mechanically
actuate any desired device, as for instance g
bar 69, for actuating or controlling an es-
capement device 70, ratchet wheel or other
mechanism. :

Instead of permanently fixing the laminat-
ed pole pieces 2, 22 to the plate 1 of insulating
material by moulding them therein, as here-
inbefore described with reference to Figs.
1 to 7 inclusive, they may be, as shown in
Fig. 19, permanently fixed to the face of the
plate by placing them over pins 71 that are
permanently fixed in the plate and have their
front ends provided with nuts 72 and washers
73 bearing against the outer sides of the pole
pieces, so as to clamp the pole pieces perma-
nently to the plate. ‘The pins 71 may be metal
pins permanently fixed in the plate. The
inner bearing for the armature spindle 15
may be permanently fixed in the plate, as by

_screwing, or, it may be moulded in the plate

when the plate is of insulating material of
the kind heretofore referred to. The sup-
ports 19 and 19* to carry the cross piece 18
for holding the outer bearing for the arma-
ture spindle, may be made integral with the

late, or be made separate and be permanent-
Fy fixed :to the plate. The arrangement is
such that the pole pieces and the inner bear-

ing for the armature spindle are fixed in

-herein referred

permanent and unalterable relation to each
other and to the plate. - S

What we claim is:— - '

1 An electro-magnetic apparatus com-
prising magnetic pole pieces arranged oppo-
site each other and at a distance apart, an
armature’ arranged to operate between said
pole pieces, a'spindle to which said armature
1s fixed, bearings for said spindle and a car-
rier of moulde(f insulating material carrying
said pole pieces and one o
dle bearings.

2. Electro-magnetic apparatus of the kind
herein referred to, comprising two relatively

b

adjustable portions fc‘arrying components of

the apparatus, each formed of insulatin ma-
terial and one of which is provided with a
pivotal projection moulded thereon and the
other ‘has a companion bearing moulded
therein, and means carried partly%)y each of
said l[))ortioms, adapted to admit of one por-
tion being
the other. :
3. In electro-magnetic apparatus of the
kind herein referreg to, a unit comprising op-

positely arranged magnetic pole pieces, an

armature mounted to oscillate between said
{;gle pieces, a spindle fixed to said armature,

arings for said spindle, a carrier of mould.
ed insulating material for said pole pieces

and one of said bearings and a pivotal pro-

jection for the unit.

5 .

70

5.

the armature spin- »

positively. adjusted in relation to

4. Electro-magnetic apparatus of the kind -

herein referred to, comprising two relatively
adjustable units, co-acting pivotal members
between said units, one of said units compris-
ing oppositely arranged magnetic pole
pieces, an armature mounted to oscillate be.
tween said pole pieces, a spindle fixed to said
armature, bearings for said' spindle and.a
carrier of moulded insulating material for
said pole pieces, one of said bearings and one
of said pivotal members.

5.. Electro-magnetic apparatus of the kind
herein referred to, comprising two relatively
adjustable units, one of said units comprisihg

105

110

a carrier of insulating material, oppositely .

arranged magnetic pole pieces moulded in
said carrier, an armature mounted to oscil-
late between said pole pieces, an electric con-
tact movable with said armature, a spindle

fixed to said armature, bearings for said spin-

dle, one of which is permanently fixed in said
carrier, and a pivotal member in permanent
fixed relationship to said carrier, the second

unit comprising a carrier of insulating mate-

panion to that carried by the first mentioned

115

120
rial provided with a pivotal member com- -

unit, and stationary but adjustable contacts :

between which the contact movable with said.
armature can oscillate, and means for posi-
tively adjusting said units relatively to one
aﬁiother about the pivotal connection between
them. - . o :
6. Electro-magnetic apparatus of the kind
to, comprising movable and

125
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stationary units, a pivotal connection be- «

tween said units, and adjusting means where-
by the movable unit can be positively moved
in relation to said stationary unit, the mov-
able unit comprising a carrier of insulating

material, opé)ositely arranged magnetic pole.

pieces moulded in said carrier, an armature
mounted to oscillate between said (fole pieces,
an electric. contact carried by said armature,
a spindle fixed to said armature, bearings for
said spindle, one of which is permanently
fixed in said carrier, and a pivot pin forming
one member of said pivotal connection, per-
manently fixed to and projecting from- said

carrier, and- the stationary unit comprising a -

carrier of insulating material formed with a
bearing for said pivot pin, and fixed but ad-

- justable contacts carried by said stationary
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unit and between which the contact carried
by said armature can oscillate.

7. Electro-magnetic apparatus of the kind
herein referred to, comprising two oppositely
arranged [ shaped pole pieces, a plate of in-

“sulating material in which said pole pieces

are moulded and thereby permanently and
unalterably fixed in relation to each other
and to said’ plate, a permanent magnet for
polarizing said pole pieces, a support to
which said plate is pivotally .connected so
that it can-move in its own plane, supports
carried by said plate and extending through
the space between said pole pieces, about mid-
way of the length thereof, aligned bearings
carried by said-plate, one of which is mould-

- ed.in said plate, a spindle mounted in said
bearings, a laminated armature fixed to said-

spindle and extending through the gaps be-
tween the faces of the polar projections of
said pole pieces, said armature having a lat-
erally proecting arm, windings fixed within
the space between the pole pieces and at op-
‘posite sides of the bearing supports therein
and through which said armature extends

_and means whereby said plate with pole

pieces and windings can be adjusted around
its pivotal connection with said support rel-
ativel]% to said armature. L

8. Electro-magnetic apparatus of the Kind

‘herein referred to, comprising a plate of in-

sulating material, two oppositely arranged [

shaped pole pieces moulded in said plate, a

permanent magnet for polarizing said pole
pieces, an armature mounted to oscillate be-

tween the polar faces of said pole pieces, a-

spindle fixed to said armature, bearings for
said spindle one of which is moulded in said
plate, armature windings carried by said
plate, a trunnion moulded in said plate and
extending from one side thereof and at right
angles thereto, a support wherein said trun-

- nion is mounted to turn, spring means acting

_constantly to press said trunnion éndways in

its bearing in said support, and means where-
by said plate can be adjusted about the axis
of said trunnion. - C »

‘other and to sai
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9. Electro-magnetic apparatus of the kind
herein referred to, comprising a plate of in-
sulating material, two oi)positely arranged [
shaped pole pieces moulded in said plate, a
permanent magnet for dpolarizing said pole
pieces, an armature and armature windings
carried by said plate, a support to which said
plate is pivotally connected, so that it can
turn in its own plane, and means for adjust-
ing said plate about its pivotal connection
with said support, said adjusting means com-
prisin%' a spring device adapted to act against
said plate in one

screw adapted to act against the plate in the
opposite direction. ' :

10. Electro-magnetic -apparatus .of the
kind herein referred to, comprising a plate
of insulating material, two oppositely ar-
ranged [[ shaped pole pieces moulded in said
plate, a permanent magnet for magnetizing
said pole pieces, an armature and armature
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direction and an adjustable '

windings carried by said plate, & support to -

which said plate 15 pivotally connected so:
.that it can turn in its own plane, and means

for adjusting said plate about its pivotal con-
nection with said support, said adjusting
means comprising a spring device carried by
sdid support-and adapted to act against said
plate in one direction, an adjustable screw
also carried by said support and adapted to
act against the plate in the opposite direction

-and means for limiting rotation of said screw

in each direction.

11. Electro-magnetic apparatus of the

kind herein referred to, comprising two op-
positely arranged [ shaped pole pieces, &
plate of insulating material wherein said
pole pieces are moulded and thereby perma-

nently fixed in position relatively to one an--

other and to said plate, a support to which
said plate is pivotally connected, a removable
permanent magnet for magnetizing said pole
pieces, and means for correctly positioning
the poles of said magnet in relation to the
respective pole pieces. , '

12, Electro-magnetic apparatus ofthekind

herein referred to, comprising two oppositely

arranged [ shaped pole pieces, a plate of in-
sulating material wﬁ;‘ein said pole pieces are
moulded and thereby permanently and unal-
terably fixed in position in relation to each

dp plate, a permanent magnet
for magnetizing said pole pieces, a support
to which said plate is pivotally connected so
that it can move in its own plane, an arma-
ture arranged to extend through the gaps be-
tween the polar projections of said pole pieces
and provided with an outwardly extending
tongue, a spindle to which said armature is
fixed, bearings for said spindle one of which
is moulded in said plate, a movable contact
carried by said tongue, armature windings
fixed " within the space between said pole

- ‘pieces and surrounding said armatureandad-
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justable contacts carried by said support and
between which said movable contact can os-
cillate. .

13. Electro-magnetic apparatus according
to claim 12, wherein said support is formed
of insulating material with two hollow exten-
sions integral therewith for carrying the ad-
justable contacts, each such contact ‘being
carried by a screw extending transversely
through Holes in one of said hollow extensions
and through a serew threaded hole in a spring
pressed pin movable endways in the corre.
sponding extensions, and each adjustable and
movable contact being connected to a sepa-
rate conductor extending through said sup-
port to a terminal at one end thereof.

14. Electro-magnetic apparatus according
to claim 12, wherein the movable contact is
connected by a flexible conductor to a metal
plug fitting a metal socket fixed in the sup-
port and connected to a conductor extending
through said support, said plug having a col-
lar thereon and the pivoted plate having a

part thereof adapted to co-act with said col-

lar for the purpose set forth. -

15. Electro-magnetic apparatus of the kind
herein referred to comprising a vertical car-
rier having a base, head and upper circu-

lar trunnion all formed in one piece of insu-

lating material that is capable of being sof-
tened or melted by heat and of becoming hard
and rigid at normal temperatures; upper and

* lower pairs of oppositely arranged pole pieces
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- insulating material,

moulded in the central portion of said carrier,
two vertical electro-magnets each having its
core detachably connected at its ends to one of
the upper and lower pole pieces, armatures
mounted to oscillate between the adjacent
faces of the pairs of pole pieces, a spindle
fixed to said armatures, a lower bearing for
said spindle moulded in the base of said car-
rier and an upper bearing for the spindle car-
ried by the said circular trunnion, a perma-

7

tangular space between said pole pieces and
surrounding said armature, a fixed support to
which said plate is pivotally connected so that
it can move in its own plane, and bias adjust-
Ing means whereby the position of said plate
and pole pieces can be varied in relation to
said armature. ,

17. The combination with electro-magnetic
apparatus of the kind herein referred to, com-
prising stationary but endways adjustable
contacts and a movable contact arranged to
oscillate between said stationary contacts, of
a contact cleaning device, comprising a frame
adapted to be attached to the electro-magnet-
ic apparatus, a disc mounted to rotate in said
frame and to be inserted between the movable
contact and each of the stationary contacts,
means whereby said disc can be moved axially
and caused to bear against any of said con-
tacts, at will, and means for rotating said disc
against the contact with which it has been
caused to bear. ‘

Signed at London, England, this 25th day
of November, 1927, '

FREDERICK GEORGE CREED.
WILLIAM HENRY STOREY.
REGINALD DENNIS SALMON., ;

nent magnet detachably fixed to said carrier -

and having its poles arranged in proximity to
sald armatures, a plate of insulating mate-
rial journalled to said trunnion,stationarybut
adjustable contacts carried by said plate, a
tongue fixed to said spindle, a contact carried
by said tongue and arranged to oscillate be-
tween said stationary contacts and bias ad-
justing means adapted to turn said plate
about said trunnion.

16. Electro-magnetic apparatus of the kind -

herein referred to, comprising a plate of
two oppesitely arranged

[ shaped pole pieces permanently and unalter-

ably fixed in position to said plate, a perma- .

nent magnet for polarizing said pole pieces,
aligned bearings carried by said plate, a
spindle mounted in said bearings, an arma-
ture fixed to said spindle and arranged to os-
cillate between the polar faces of said pole
pieces and provided with an outwardly ex-
tending tongue, windings fixed within therec-
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