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UNITED STATES 
1,635,595 

PATENT OFFICE. 
DwARD F. WESTON AND GERANT CARPENTER, of NEWARK, NEWJERSISY, ASSIGNORs 
To WESTON ELECTRICAL INSTRUMENT CORPORATION, of wAVERLY 
ARK, NEWJERSEY, A CORPORATION OF NEWJERSEY. 

PARK, NEW 

ELECTRICAL MEASURING INSTRUMENT. 
. Application fled June 24, 1925. Serial No. 89,362. 

This invention relates to an electrical 
measuring instrument of the well known 
movable coil type. 
The main object of the invention is a sim 

5 plification of the construction and arrange 
ment of the parts of such an instrument 
whereby, without sacrificing sufficient ac 
curacy, the cost of manufacture is materially cheapened. 
One method by which this object may be 

attained is by making the base of rigid in 
sulating material, preferably of molded ma 
terial, such as “bakelite,” which can be mold 
ed to exact dimensions, and so constructing 

15 and arranging the parts that the base itself 
serves as the support or frame for holding 
the parts in proper allocation. 
A feature of importance is the mounting 

of the soft iron core, about which the mov 20ing coil swings, on an insulating support ex 
tending upwardly from the base plate and 
preferably formed as an integral part 
thereof. " . 

The manner of securing the end of the 
25 lower spring to the moving coils is also a 

new feature in that this end of the spring is 
directly connected to the base. 

Still another feature of novelty is the 
mounting, pf the moving system on pivots 

30 one of which is located in the base itself, 
while the other pivot is carried by a member 
connected to the base and preferably formed 
integrally therewith, this member being 
preferably the insulating support which car 

35 ries the core. 
Still another feature of novelty is the con 

struction and arrangement of the permanent 
magnet, so that it can be readily removed 
without disturbing the moving system, which 

40 thus becomes readily accessible for inspec 
tion and repair. 
Other features of novelty will appear from 

the following life - Referring to the drawings: 
Fig. 1 is a plan of the instrument, drawn 

to about twice the scale of the commercial 
device; . 

Fig.2 is a similar plan with the case re 
moved; . . . . 

50 Fig. 3 is a section on plane 3-3 of Fig. 2; 
Fig. 4 is a perspective view of the perma 

nent magnet; 
Fig. 5 is a perspective view of the base 

plate; . 

O 

45 

Fig.6 is a detail showing the manner of 55 
mounting the permanent magnet; and 

Fig. 7 is a section showing the bridge. 
pieces molded into the base. 
The permanent magnet 1, as shown in 

Fig. 4, is preferably made up of stamped 
steel plates, each of substantially annular 
form and having its ends so shaped as to 
form a cylindrical recess within which is 
mounted the moving system. The stamped 
out plates after hardening can be strongly 
and permanently magnetized. 
No separate pole pieces are used, the ends 

of the laminae being so shaped, as shown, to 
surround the moving system. The laminae 
are held in assembled relation by means of 70 
fastening device 37 at the back and by nuts 
35 and rings or nuts 40 on the bolts 13 and 
14, the bolts passing through openings 11 
and 12 in the base plate fe Fig. 6) in 
which they are held in place by nuts 41. By 
removing the face plate and these nuts 4, 
the magnet as a whole may be removed bod 
ily, thus leaving the moving system attached 
to the base but open for inspection and 
repair. This feature of construction we re 
gard as new. 
While it is preferred to use a laminated 

magnet, it may be desirable, particularly in 
larger sizes of instruments, to use annular 
shaped bar magnets in which the pole pieces 
are machined out of the magnets, or at 
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tached thereto in any convenient manner. 
The novelty of our invention mainly re 

sides in that the base plate of molded insu 
lating material, such as “bakelite, is con 
structed and arranged to directly support 
most of the essential parts of the instrument. Necessity for separate electrical insulation 
of circuit connections is thereby avoided, 
and assemblage is greatly facilitated. 
Thus, referring to Fig. 5, the base plate 2 

has molded therein the screw threaded pin 3 
for supporting the resistance coil 4, the bridge supports 5 and 6, the terminal pin. 
and the sleeve 8 in which the lower jewel 
support is mounted. The base also has 
molded therein the necessary openings, such 
as 9 and 10, for the main terminals, and 11. 
and 12 for the bolts 13 and 14 supporting the permanent magnet. The base is rab 
beted to receive the cylindrical metal casing 
which carries the glass cover. 
The moving coil is provided at top and 
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10 

by the 

bottom with pivot pins which bear on jewels 
carried by adjustable screw members, 17, 18 
the latter being mounted in the sleeve 8 and 
the former in a bridge member 19, carried 

pins 5 and 6. The sleeve 8 may be 
omitted and the jewel screw 18 threaded di 
rectly, into a tapped hole in the base. 

believe it to be essentially new to 
mount the movable coil on pivots one of 
which is carried by the base itself, and the 
other on a bridge element also directly at 
tached to and carried by an integral part of 
the base. 
A further important feature of novelty is 

the mounting of the soft iron core 20 directly 
on an upstanding projection 21, formed in 
the molding as an integral part of the base. 
The core 20 is held in adjusted position by 

O 

25 
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a screw pin 22. 
The pointer 23 has the usual balancin 

arms 29 and is clamped to the movable co 
by suitable nuts on the EEE pivot pin. 
The ends of the movable coils are electri 

cally connected to ends of hair springs 24, 
25 whose other ends are sec to abut 
ments or arms. 26, 31. The abutment 26 is 
secured to the spring washer 28, held against rotation by a tongue 42 (Fig. 1) extending 
into an opening in the bridge piece 19. The 
abutment 31 is secured to the terminal pin 
7, molded into the base, and this means of 
anchoring the spring directly to the base is 
also a new feature. 
The spring washers 27, 28, hold the jewel-bearings in proper adjustment, the 

spring washer 27 being held against rota 
tion by a tongue extending into an opening 
in the base, as shown in Fig. 3. 
The circuit connections are as follows:- 

per hairspring 24, bridge piece 19, con 
nector 32 and the second terminal 33. 

It will be noted that throughout this cir 
cuit, no insulation other than that afforded by the base itself is needed. 
The base itself, constructed as described, 

constitutes the rigid frame on or in which 
50 

55 

are carried the pivotal supports for the 
moving coil and the soft iron core, as well as the locating means for positioning the 
E". magnet, thereby affording means or readily and exactly locating the essen 
tial parts of the instrument. 

It is also an important feature of the in 
vention that it makes possible the manufac 
ture of small-sized high grade instruments 

O 

5 

(e. g. voltmeters) such as are now 
in radio sets, at low cost. 
We claim: . 
1. In an electrical measuring instrument, 

a base of insulating material, a permanent 
magnet having adjacent polepieces, a mov 
able coil pivoted between said.pole pieces, and a stationary core supported in position 

required 
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within the coil by an upstanding portion of 
said base. 

2. In an electrical measuring instrument, 
a base, a permanent magnet ES adjacent 
pole pieces, a movable coil pivoted between 
said pole pieces, and a stationary core sup 
standing portion of said base. 

3. In an electrical measuring instrument 
a base, a permanent magnet having adja 
cent pole pieces and supported directly on 
said base and freely detachable therefrom, 
a moving coil pivoted between said pole 
pieces, one of the pivot supports for said 
coil being located in the base and the other 
pivot support carried on a bridge piece se 

O 

ES position within the coil by an up 

75 

cured to an upstanding portion of said base. 
4. An electrical measuring instrument as 

claimed in claim 3 having a stationary core 
supported in position within the coil by an 
upstanding portion of said base. 

5. In an electrical measuring instrument, 
a base of insulating material, a permanent 
magnet having adjacent pole pieces, a mov 
able coil pivoted between said pole ieces, 
one of the pivot supports for said coil being 
located in the insulating base and the other 
pivot support carried on a bridge piece se 
cured to an upstanding portion of said in 
sulating base. 

6. An electrical measuring instrument as 
claimed in claim 5 having a stationary core 
supported in position within the coil by an 
upstanding portion of said base. 

7. In an electrical measuring instrument, 
a base of insulating material, a permanent 
magnet having ise pole g a now 

tween sai able coil pivoted pole pieces, 

E located in the insulating base and the 
other pivot support carried on a bridge piece 
secured to an upstanding portion of said 
insulating base, springs for controlling. the 
movements of the coil, one of said springs 
being anchored to the base of the instrui 
ment. 

8. In an electrical measuring instrument 
a base, a permanent horse-shoe magnet sup 
ported directly on said base and freely de 
tachable therefrom and having spaced 

- one of the pivot supports for said coil be 
from the terminal 30 to resistance coil 4, pin i 
7, arm 3i, lower hair spring 25, coil 16, up 
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s 
curved pole pieces, a moving system carried 
on upper and lower supports independently. 
of said magnet upon said base, a needle at 
tached to said moving system, said needle 
and upper support being of less width than 
the gap between the pole pieces, said mov 
ing system being of less diameter than the 
curved space between the pole pieces, where 
by the magnet and pole pieces may be re 
moved without disturbing the moving sys 
tem. af 

9. In an electrical measuring instrument a 
base of insulating material, a 
horse-shoe magnet carried by said base and 
having integrally formed curved pole pieces, 

ermanent 
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amovable coil pivoted between said pole pieces, a lower pivot support for said coil 
E. a lower pivot support for said coil E. located in the base, an upper pivot lis 
ing located in the base, an upper pivot support carried on a bridge piece secured 

support carried on a bridge piece secured to to an upstanding integral portion of said 
an upstanding integral portion of said in- insulating base, and a stationary core sup 
sulating base, and a stationary core supported in position within the coil by said ported in position within the coil by said upstanding portion, the coil being provided 20 
upstanding portion. . . . at its lower end with a control spring con 

10. In an electrical measuring instrument nected to the insulating base. 
10 a base of insulating material, a permanent. In testimony whereof, we affix our signa horse-shoe st carried by base and tures. 

having integrally formed curved pole EDWARD F. WESTON. 
a movable coil pivoted between said pole R . . GRANT CARPENTER. 


