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(71) We, SANGAMO WESTON,
INC., a corporation organized and existing
under the laws of the State of Delaware,
U.S.A., formerly of P.O. Box 3347, Eleventh
& Converse, Springfield, Illinois 62714 U.S.A.
and now of 180 Technology Drive, Norcross,
Georgia, 30092 U.S.A., do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particularly
described in and by the following statement : —

This invention relates to moving coil meters,
and particularly to eccentric coil meters such
as edge-wise compact meters.

Thin flat meters typically of the order of
one-half inch thick in the direction of the
axis of the meter movement are known in the
art. Such shallow meters are frequently

" referred to as “compact”. A typical mechanism

fo such meters is disclosed in U.S. Patent
No 3,621,393, issued November 16, 1971. -

In the mechanism of the above-mentioned
patent, cements and epoxies are used to secure
the parts of ‘the rotor or moving element
together, and cement is also used to secure
the permanent magnet to a first magnetically
permeable plate of the mechanism. A second
magnetically permeable plate parallel to the
first plate, is magnetically connected to the
first plate ‘by spacers and screws, to provide
an arcuate gap to accommeodate the moving
coil for movement along the first plate and
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While the construction disclosed in this
aforementioned patent provides a meter of
good accuracy which can be assembled on a
mass production basis, the meter is somewhat
expensive, because of the number of parts
which must be separately manufactured and
aligned during assembly.

According to this invention there is pro-
vided an eccentric coil meter including a base,
a rotor assembly mounted on the base for
pivotal movement -about an axis, a magnetic
circuit at one side of the axis, said rotor
assembly comprising a unitary balance cross of
electrically conducting material, a coil sup-
ported by the balance cross and radially dis-
posed on the same side of the pivot axis as

the magnetic circuit, a pointer supported by
the balance cross and on the opposite side of
the axis from the magnetic circuit, and a
terminal supported by the balance cross and
electrically insulated theréfrom, said balance
cross ‘including a leg generally parallel with
the axis and on the same side of the axis as
the magnetic circuit, and a body portion in-
cluding a pointer support portion on the
opposite side.of the axis from the magnetic
circuit, means for securing said coil to the
balance cross leg and comprising oppositely
opening notches in said leg, and tabs on said
coil assembly and bendable across said leg
to secure said coil assembly to the leg, means
for securing said pointer to the pointer support
portion of said balance cross and comprising
locating edges on said pointer support portion
and tabs on said pointer engaging said locat-
ing edges and bendable across said body por-
tion to secure the pointer to the balance cross,
means securing said terminal to said balance
cross and comprising terminal locating edges
on said balance cross, and tabs projectng
in the same direction from said terminal and
bendable across said body portion to secure

the terminal to the balance cross, means

between the balance cross’ and terminal for
insulating the. terminal from the balance cross,

a second terminal carried by the balance cross,

said coil assembly including a winding having
one end thereof electrically connected to said
first mentioned terminal and the other end
thereof electrically connected to said second
terminal, and means secured to said balance
cross for pivotally mounting ‘' said rotor
assembly on the base. :

An eccentric coil meter in accordance with'r
this invention will now be described, by way

of example, with reference to thé accompany-
ing drawings, in which:—

Fig. 1 is an exploded pictorial view showin
a meter mechanism and casing; :

Fig. 2 is an exploded pictorial view of the
meter mechanism of Fig. 1;

-Fig. 3 is a bottom plan view of the meter

‘mechanism bridge with the magnet shown

in dotted " lines;

Fig. 4 is an exploded pictorial view of the.
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rotor of the meter mechanism;

_ Fig. 5 is an enlarged front elevational view
in partial section of the meter movement and
casing; '

Fig. 6 is a rear elevational view of the
meter mechanism with a magnet of a first
thickness; and

Fig. 7 is a view coresponding to Fig. 6
and showing the mechanism with a magnet
of different thickness.

Referring to Fig. 1, there is shown a meter
according to this invention. As shown, the
meter includes a meter movement 10 having
a casing 12 including a cover 14 and a trans-
parent lens 16. A suitable scale 18 is fixed
to the front of casing 12, for example, with

a pressure sensitive adhesive strip 19. There -

is a space between scale 18 and lens 16 to
accommodate pointer tip 20. Meter movement
10 is secured in casing 12 with screws that
mount the meter movement on posts 22 of
the casing, and which have their upper ends
elevated with respect to the floor or bottom
wall 24 of the casing.

- Offset toward the rear of casing 12 is a
recess 26 with a flat upper surface on which
a zero adjust arm 28 can slide arcuately. An
opening 29 in the zero adjust arm seats on
a shallow post 30 in recess 26 to mount the
arm for pivotal movement. A zero adjust
knob 32 enters through opening 34 in the
rear wall of the casing and has its eccentric
tip 36 disposed in slot 38 of the upright leg
of the zero adjust arm. Knob 32 is held in
position in the casing by a downwardly pro-
jecting tab 40 at the rear of the cover, the

tab having an opening to expose the end of

the knob for adjustment with a screw driver.
Cover 14 is a slide fit on casing 12 and lens
16 is a snap fit into the cover and casing.
Referring to Fig. 2, meter movement 10
includes a moveable assembly or rotor 44, and
a stationary assembly. The stationary assembly
includes a unitary base or bridge 46 which
can be a die cast metal ‘or moulded plastic
and is of non-magnetic material. Base 46
has a pair of mounting arms 48 which project

_ forwardly from body portion 50 and diverge
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with respect to each other, A pair of magnetic -

circuit support legs 52 project rearwardly from

body portion 50 and also diverge with respect

to each other. o .
The magnetic circuit includes a generally

" arcuate magnet 54, a magnet support 56 of
magnetically permeable material, and a clamp -

plate 58, also of magnetically ~permeable

material. Clamp plate 58 and support 56

secure magnet 54 to base 46 when the mag-
netic circuit is assembled to the base.

Body 50 of the base 46 has a generally
rectangular opening 60 to receive rotor 44.

An upper terminal 62 is mounted on the under |

side of an upper cross leg 64 of the body, in

electrically insulated relation to the body, and’

for limited pivotal movement. A lower ter-

minal and zero adjust member 66 is mounted
on the under side of lower cross leg 68, for
limited pivotal movement. Hubs 70 and 72
are internally threaded to receive jeweled pivot
bearings 71 and 73 for pivotally supporting
the rotor on the base.

Projecting arcuately toward each other from

" the ends of the magnet support legs 52 are

ears 74, each having an arcuate opening 76 to
receive a coil stop 78. The coil stops are
preferably formed from an insulating material
such gs a plastic or a moulded ceramic. These
stops 78 limit the extent of pivotal movement
of the rotor assembly.

Formed in the top face of each magnet
support leg 52 are spaced apart support ribs
80 which provide a seat for clamp plate 58.
Clamp plate 58 is of uniform thickness
throughout its active portion 83 between bends
84 and 86 which provide offset ends 88 and
90, the upper and lower surfaces of which are
essentially flat and parallel. The ends 88
and. 90 are offset upwardly  with respect to
the plane of active portion 83, when the
clamp plate is in the position shown at Fig.
2. Edges 92 and 94 of the respective ends 883
and 90 are essentially flat to engage and locate
against flat locating surfaces 96 and 98 res-
pectively of the base. .

Magnet support plate 56 is generally U-
shaped, having a flat body portion 99 of
uniform thickness and upright legs 100 and
102 terminating at outwardly turned ends 104
and 106. The upper surfaces of ends 104 and
106 are flat and coplanar to provide sub-
stantial surface engagement with the flat co-
planar surfaces of ends 88 and 90 of clamp
plate 58. Such flatness and substantial surface
engagement between the ends of the support
56 and clamp plate 58 minimize reluctance
of the magnetic circuit. The inner edge of
support plate 56 has locating faces 108, 110,
112 and 114, at each side, which engage the
rear of body 50 to precisely locate the clamp

plate with respect to the body of base 46. As

shown at Fig. 3, the lower portion of the
base includes a continuation of the surfaces
96 and 98. Locating faces 108, 110, and 112
of support plate 56 engage and locate against
face 96 at one side of the base and face 98

at the other side of the base. Faces 112 and.

114 engage at the corner between surfaces 98
and a rear surface 116 of the body portion 50
of - the base. '

. Fig. 3, which is a bottom view of the base

without its terminals, shows the locating sur-
faces of the base 46 which cooperate with
the magnet to 'precisely position the magnet
with - respect to the base. Such surfaces in-
clude a horizontal surface 120 on one leg, and
a coplanar horizontal surface 122 on the other
leg. Projecting perpendicularly from surface

" 120 is a surface 124, and projecting perpen-

dicularly from surface 122 is a surface 126.
Ears 74 each have locating surfaces 128 and
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130 respectively. Magnet 54 is shown in
phantom lines in position between the surfaces
124, 126, 128 and 130. Correspondingly, it
is apparent that side faces 132, 134 of the

" magnet (Fig. 2) locate precisely against sur-

faces 124 and 126 (Fig. 3) respectively, and
the arcuate outer surface 136 of the magnet
locates against surfaces 128 and 130 of the
base. In addition, the flat top face 138 of
the magnet locates near its ends on surfaces
120 and 122 of the base. As a result, the
locating surfaces of the base precisely position
the magnet with respect to the base. Magnet
54 is of a permanent magnet material such as
‘Alnico, has its top face 138 parallel with its
lower surface 140, and is magnetized in a
direction perpendicular to faces 138 and 140.
By virtue of the locating surfaces on clamp
plate 58, magnet 54, and magnet support 56,
and the locating surfaces on the base, the
‘magnetic circuit is precisely located on the
base by the simple expedient of positioning
these elements on the base and securing the
clamp plate to the magnet support with hollow
rivets 142.

Fig. 4 shows rotor 44 of the meter. A
unitary balance cross 150, formed from sheet
metal, has an elongated flat body portion 151
with a generally centrally formed opening 152
to receive a pivot 154 which is pressed into
the opening to secure the pivot to the balance
cross. A tail 156 is bent at a right angle to
the plane of body 151, this tail having a pair
‘of outwardly opening notches 158 and a wire
receiving terminal 160. A coil assembly in-
cludes a coil form 162 and a coil 164 wound

on the form. The coil form is of sheet metal -

and has securing tabs 166 spaced apart to enter
the notches 158 of upright leg 156. Tabs 166
are each tapered, and are a close fit in notches

- 158 so the coil assembly is precisely located

with respect to the plane of body 151 of the
balance cross. Coplanar edges 168 of the coil
form, above and below each tab 166, abut the
rear face 170 of leg 156 above and below
each notch 158 so the coil assembly extends
perpendicular to leg 156 and is precisely

parallel to the plane of body 151. Such precise.

positioning is obtained by merely moving the
tabs 166 through notches 158 until edges 168

abut the leg, and then bending the tabs in-

wardly to the position shown at Fig. 2, to
secure the coil to the leg. -
Formed in body 151 slightly inwardly of

rear leg 156 is a rectangular opening 172.
Side edges 174 of the body between this

opening and a hub portion 176 of the balance

" cross are essentially straight and parallel to

each -other. - _

A pair of balance weight receiving arms 178
project ‘diametrically outwardly from hub 176.
Formed in the forward portion of balance
cross 150, near hub 176 is'a spring connecting
arm 180. Arm 180 is preferably parallel with
the axis of pivot assembly 154.

The forward portion of balance cross 150
includes edges 182, a pair of notches 184 and
a second pair of notches 186, open at their
forward ends to define rectangular lugs 188
between these notches. Balance cross 150 also
has a forwardly extending stem 190 which is
bent to slope upwardly, and which receives
a ‘balance weight 192 at its end.

Pointer 194 is of sheet metal and includes
the down turned pointer tip 20 at one end,
and pairs of pointer securing tabs 196, 198,
and 200 at its other end. The body of the
pointer between the ends is offset so the
forward portion 202 of the pointer is in a
plane above and parallel with inner end por-
tion 204. The distance between the pairs of
tabs 196, 198, and 200 is.the same as t.he
distance between the edges of the respective
notches 186, lugs 188, and notches 184.
Correspondingly, pointer 194 is accurately
positioned and secured to the forward portion
of balance cross 150 by simply moving the
pointer upwardly as shown at Fig. 4 until tabs
196 and 200 locate in notches 186 and 184
respectively, whereupon tabs 196, 198, and
200 are bent over, to the position shown at
Fig. 2, to clamp the pointer to the balance
Cross.

One end 206 of winding 164 is secured to
terminal tab 160 of upright leg 156. The
other end 208 of the winding is connected
to a terminal element 210. Terminal element

. 210 has an arm 212 to which wire 208 is

secured. The terminal element has a hub 214
with an opening through which pivot assembly
154 extends. At one side of the hub are a
pair of parallel tabs 216 and an end tab 218.
At the other side of the hub are parallel tabs
220. Projecting downwardly from the front of
the hub is a return spring connecting tab 222.

Positioned between terminal 210 and
balance cross 150 is a sheet material insulator
224 of a configuration conforming with the
configuration of terminal 210. It will be
observed from Fig. 4 that insulator 224 has
tabs 226 and 228 at one side of its hub, and
tabs 230 at the other side of its hub. The
insulator fits against terminal 210 with its
tabs inside the corresponding tabs of the
terminal. Terminal 210 is secured to balance
cross 150 by first positioning insulator 224
on the ‘balance cross and by then positioning
the terminal on the balance cross and bending
the respective tabs 216, 218, and 220 across
the balance cross to. secure the terminal in
position. Tab 218 is smaller than the rec-
tangular opening 172 and insulating tab 228
of the insulator, so tab 218 is electrically in-

‘sulated from the balance cross, Similarly, tabs

216 -and 220 of the terminal are smaller than
insulator tabs 226 and 230. When the several
tabs of terminal 210 are bent across the
balance cross, the terminal is secured to but
insulated from the balance cross. The inner
end 232 of lower return spring 234 is secured
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- plates.

to spring arm 222. The terminal is so dimen- -

sioned that there is a space between its
front edge 236 and rear edge 238 of pointer
194, to avoid grounding the termina] through
the metal of the pointer. Securing the inner
end of spring 240 to spring connecting arm
180 completes the assembly of the rotor.

The various parts of the meter mechanism
shown at Fig. 2 are assembled in the following
manner to provide the meter mechanism 10,
shown at Figs. 1 and 5. Referring to Fig. 2,
after the rotor assembly 44 is assembled, as
described above with reference to Fig. 4, the
entire rotor assembly 44 is inserted through
opening 60 of base 46, with the coil 164
between magnet support legs 52, and with
pivot assembly 154 generally aligned with the
axis of hubs 70 and 72. Next, stops 78 are
inserted into openings 76 in rear legs 74.
Clamp plate 58, is then threaded through
opening 242 in the coil -assembly. With the
parts so positioned, jeweled pivot bearings
71 and 73 are threaded into the hubs to
mount rotor assembly 44 for pivotal move-
ment. It will be seen from Fig. 5, that with
the meter movement disposed horizontally in
its normal operating position, pivot assembly
154 is vertical, and the rotor is mounted to
rotate about a vertical axis.

Fig. 5 also shows in greater detail, a staked
or swaged insert 246 which mounts terminal
66 for limited pivotal movement, and a staked
or swaged insert 248 which mounts terminal
62 via an intermediary insulating bushing 250.

Magnet 54 is then seated against the base in
the manner previously described with refer-
ence to Fig. 3. Then, magnet support plate
56 is placed beneath the magnet, and hollow
rivets 142 are inserted through the openings
in clamp plate 58 and magnet support 56.
Plates 58 and 56 are then pushed inwardly

toward hub 70 so edges 92 and 94 abut .

locating surfaces 96 and 98 of the base, and
surfaces 108, 110, 112 and 114 abut the
tespective locating surfaces 98 and 116 of
the base. A clamping pressure is then applied
between ends 88 and 104 and between ends
90 and 106 of the clamp and magnet support
While this clamping pressure is
maintained, hollow rivets 142 are upset to
rivet the plates together to secure the plates
and magnet 54 to the base. Correspondingly,
by the simple expedient of positioning the
magnet against the -locating surfaces of the
base, and positioning clamp plate 58 and
magnet support plate 56 against the locating
surfaces on the base, it is assured that these
parts of the magnetic circuit are in a pre-

determined position with respect to the rotor -

assembly. Such predetermined positioning, in
successively  assembled = meters, - provides
repeatable accuracy with minimal calibration.
By virtue of the flat engaging faces of the
ends of ‘clamp plate 58 and magnet support
plate 56, a closed loop magnetic circuit of

minimal reluctance between the plates is
provided. .

As shown in Fig. 5, there is an air gap
252 between clamp plate 58 and magnet 54.
Lower leg 254 of the coil assembly extends
through this gap. As previously mentioned,
magnet 54 is magnetized in a direction parallel
to the axis of rotation of the rotor, and corres-
pondingly, when the coil is energized, a
magnetic force is created which causes the

coil and rotor to pivot about the meter axis.

© With the rotor 44 in position and the
magnetic circuit assembled, the outer ends
of return springs 234 and 240 are secured
respectively to base terminal 62 and base
terminal 66. As shown in Fig. 5, terminal 62
has a downwardly projecting tab 260 to which
the outer end of spring 240 is secured as by
welding. Similarly, terminal 66 has an up-
wardly projecting tab. 262 to which the outer
end of lower spring 234 is secured by welding.

The limited pivotal movement of terminals

62 and 66 provides for adjusting the zero
point of the rotor. Wires 262 and 264 are
connected respectively to terminals 62 and
66. These wires extend to the rear of the
casing 12 and are connected to terminal screws
(not shown), via which external connections
are made to the meter.

With reference to Figs. 1, 2, 4 and 5 it
will be apparent that the coil 164 is electrically
connected in series between terminal wires

262 and 264, the electrical path including

wire 262, terminal 62, return spring 240, arm
180 of the balance cross, the balance cross
body 151, terminal 160 of the balance cross,
wire 206 of the coil, coil 164, wire 208 of
the coil, terminal arm 212 of terminal 210,
spring 234, terminal 66 and wire 264.

Figs. 6 and 7 show a distinct advantage of
meter mechanism 10 including clamp plate
58 with offset ends 88 and 90. Fig. 6 is a
rear view of the embodiment -of Figs. 1—5
where clamp plate 58 is secured to magnet
support plate 56 with the ends 88 and 90
of the clamp plate projecting upwardly with
respect to the plane of the active portion or
body 83 of the clamp: plate. In order to locate
and hold the magnet 54 in position against
any movement, even if the meter movement
is dropped or otherwise abused, the magnet
54 has a thickness such that a clamping pres-
sure is required to initially bring the ends of
the clamp plate and magnet support plate
into  engagement. Correspondingly, - with
reference: to Fig. 6, the thickness or height
of magnet 54 plus the thickness of that por-
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tween upper surface 272 of magnet support
56 and lower surface 274 of clamp plate 58.
In the meter of Figs. 1—6, the flux density
produced in air- gap 252 by magnet 54 is
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good sensitivity, of the order of 50 micro-
amps. Where a far more sensitive meter is
required, the construction of Fig. 7 can be
used, this construction requiring only a thicker
magnet to obtain a more sensitive meter
movement.

Referring to Fig. 7, a clamp plate 58

identical to clamp plate 58 of Fig. 6, but

inverted, secures magnet support 56 and a
magnet 275 in position on the base. Magnet
275 has a thickness which is greater than the

* thickness of magnet 54 by an amdunt equal

15

20

to twice the offset 276 of ends 88 and 90
of the clamp plate 58 with respect to its body
83. As shown in Fig. 7, coil 164 is in precisely

. the same position with respect to the base

46 as the coil is in the embodiment of Fig.
6. The same support plate 56 is used in the
Fig. 7 embodiment. Since body portion 83

‘of clamp plate 58 is flat and parallel;, the

ribs 80 position this body in the same plane
with respect to the coil and base, as in the

" Fig. 6 embodiment. Correspondingly, a more
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sensitive meter is obtained merely by sub-
stituting the thicker magnet 275 for  the
magnet 54, and inverting clamp plate 58.
The meter movement of Fig. 7 has a height
greater than the meter of Fig. 6, by an amount
equal to the greater thickness of magnet 275.
Casing 12 of Fig. 1 can be used with the
thicker or higher meter movement of Fig, 7
by the simple expedient of providing spacing
washers 266 (Fig. 1), between the mounting
legs 48 and support posts 22 of the casing.
Such washers elevate the meter mechanism
slightly with respect to the base and recess
26, so the bottom face of magnet support 56
;vi—ll clear projection 30 at recess 26 of the
Correspondingly, by virtue of the unique
clamping arrangement of the magnetic circuit,
only one additional part, namely a thicker
magnet, is required to obtain substantially
greater sensitivity, all other. parts remaining
essentially the same. '
_Of course, where magnets of a thickness
different from magnet 54 or magnet 275 are
required in order to construct meter move-
ments of a desired sensitivity, clamp plate 58
can be flat, and a magnet support 56 of the
required depth to clamp the magnet to the
legs 52 can be used. This magnet support
can have a depth_either greater or shallower
than “the magnet support 56. Alternatively,
a clamp plate with ends 88 and 90 offset
either more or less than those of the clamp
plate 58 can be used with the magnet support
plate 56 to accommodate magnets of a thick-
ness different from magnets 54 and 275.

Since the plane of the active portion 83

of clamp plate 58 is determined by the engage-
ment of plate 58 with the ribs 80 on legs 52
of the bridge, and since ‘the coil 164 extends
around clamp plate 58 and not around the
magnet and magnet support plate, the same

-bridge and rotor can be used to construct
meters of different sensitivity by .the simple
expedient of substituting- a magnet of the
required thickness, and using either the clamp
plate and magnet support plate shown in Figs.
6 or 7, or using the modified clamp plate and
magnet support plate mentioned above. Such
construction is possible since the rotor and
‘bridge are so constructed and arranged -that
“there is no obstruction in the region occupied
by the magnet and magnet support plate
which prevents the use of either a thicker
magnet or a support of greater height than the
one shown in Figs. 6 and 7. ‘

Attention is drawn to our co-pending Patent
Application No. 37670/77, Serial No.
1,586,518.

WHAT WE CLAIM IS:—
1. An eccentric coil meter comprising a base,
a rotor assembly mounted -on the base for

pivotal movement about an axis, a magnetic

circuit at one side of the axis, said rotor
assembly comprising a unitary balance cross
of electrically conducting material, a coil sup-
ported by the balance cross and radially dis-
posed on the same side of the pivot axis as
the magnetic circuit, a pointer supported by
the balance cross and on the opposite side of
the axis from the magnetic circuit, and a
terminal supported by the balance cross and
electrically insulated therefrom, said balance
cross including a leg generally parallel with
the axis and on the same side of the axis as
the magnetic circuit, and a body portion
including a pointer support portion on the
opposite side of the axis from the magnetic
circuit, means for securing said coil to the
balance cross leg and comprising oppositely
opening notches in said leg, and tabs on said
coil assembly and bendable across said leg to
secure said coil assembly to the leg, means
for securing said pointer to the pointer sup-
port portion of said balance cross and com-
prising locating edges on said pointer support
portion and tabs on said - pointer engaging
said locating edges and bendable across said
body portion to secure the pointer to the
balance cross, means securing said terminal
to said balance cross and comprising terminal
locating edges on said balance cross, and tabs
projecting in the same direction from said
terminal and bendable across said body portion
to secure the terminal to the balance cross,
means between the balance cross and terminal
for insulating the ‘terminal from the balance
cross, a second terminal carried by the balance
cross, said coil assembly including a winding
having one end thereof electrically connected
to said first mentioned terminal and the other
end thereof electrically connected to said
second terminal, and means secured to said
balance cross for pivotally mounting said rotor
assembly on the base.

2. An eccentric coil meter according to
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claim 1, wherein said means mounting said
coil assembly on said balance cross further
comprises cooperating stop surfaces on said
balance cross leg and coil assembly for
precisely locating said coil assembly with
respect to said balance cross leg. '

3. An eccentric coil meter according to claim
1 or 2, wherein said balance cross further
comprises unitary weight mounting arms for
mounting balance weights on said rotor
assembly. .

4. An eccentric. coil meter according to
claim 1, 2 or 3, wherein said body portion of
said balance cross is generally flat and per-
pendicular to the pivot axis of the rotor, and

said first mentioned terminal and pointer are

generally coplanar with each other in the
region of the body portion of the balance
Cross. ,

5. An eccentric coil meter according to any

one of claims 1 to 4, wherein said means for-

insulating said first mentioned terminal from
said balance cross comprises a sheet of in-
sulating material sandwiched between said first
mentioned terminal and said body portion of
the balance cross, said sheet having a con-
figuration generally -similar to- said first
terminal. '

6. An eccentric coil meter according to any
one of claims 1 to 5, wherein said balance
cross further comprises first terminal means
on the same side of the balance cross as said
pointer, said first mentioned terminal further
comprises second terminal means on the same
side of the pivot axis as said pointer, and

including means for electrically connecting

said first and second terminal means to ter-
minals on said base to energize said coil.

B. D. STOOLE,
Chartered Patent Agent,
Agent for the Applicants.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington S
: ) ) , 1981.
Published by the Patent Office, 25 Southampton Buildings, London, WngA lApYa frgrix
which copies may be obtained. ’

25

30

35



1586519 COMPLETE SPECIFICATION

This drawing Is a reproduction of
4 SHEETS the Original on a reduced scale

Sheet 1




1586518  COMPLETE SPECIFICATION

This drawing is a reproduction of
4 SHEETS ‘4, Original on a reduced scale

-Sheet 2




1586519 COMPLETE SPECIFICATION

This drawing Is a reproduction of
4 SHEETS the Original on a reduced scale

Sheet 3




1586518 COMPLETE SPECIFICATION

This drawing is a reproduction of
4 SHEETS the Original on a. reduced scale

Sheet 4

2 ( " ) / ';
A N f——
Uza /20 Cz7z 54 (se

.6

242
i zasyst gm0 o pos[ s e
f L A A A0 AN AR A WS A \
62 = i 32
= 252
260~ /805, 1} 240
- \ 254 ||
.54 0
262 38 akd |
= BN\ 7B %1 R&
Nt i % vt
&\\\\\ NS AN S TR \\!\\'—T\ AN AN 1\ “0

667 7234 “e24e"73 3o

%5



