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UNITED STATES PATENT OFFICE. 
DONALD JAMES ANGUS, OF INDIANAPOLIS, INDIANA. 

MOVABLE ELEMENT FOR METERS. 

30, 19. Specification of Letters Patent. Patented Mar. 1, 1921. 
Application filed May 20, 1918. Serial No. 235,572. 

To filiation it may concer, 
25e it iknown that i, DONALD J. ANGUS, a 

citizen of the United States, residing at In 
is nails, in the county of Marion and 
'tate of indiana, have invented a new and 
useful iovable Element for Metel's, of 
which the following is a specification. 

it is tine object of my invention to provide 
an impi'oved construction and mounting of 
the movable element of a meter. 

The general arrangement of the meter and 
the staticture of the stationary element form 
the suilict-matter of my co-pending appli 
(:::tion No. 235.53, and the two point 
stasileiaion of the movable element on the 
ioision wire forms the subject-matter of my 
co pening application Ser. No. 235,574, 
oth () even filing late here with; and the 

- ion and mounting of the pen form 
slie. i-matter of Iny co-pending appli 
in 'er No. 392,036, filed June 26, 1920. 

i i? resent application relates to the de 
tails of construction of the movable ele 
in it ind of the mounting of the torsion 

C. 

Th: ::ccompanying drawings illustrate my 
investion as applied to an electric meter. 
isy": . is a vertical Section through an 

meter embodying my invention; 
is a section on the line 2-2 of Fig. 1; 

3 is a vetical setion on a larger Scale, 
in pastill elevation, throu h the working 
elemcfs of the Heter: Fig. 4 is a setion on 
the in: 4-4 of Fig. 3; Fig. 5 is a hori 

3. 

s 
R. 
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30 

35 Zo it section thougll the meter, with some 
parts ::: oiken away, he section being taken 
El St: ly on the line 5-5 of Fig. 1: Fig. 
(3 is spective on a lar crer scale clf the 
mounty of the supporting staff of the 
noyable element on the tortion wire; iig. 7 

it dina Sectional detail of this staf 
3. with the parts broken away so 

a remainder may be on a still larger 
8 and 9 are detail perspectives 
ruction of the rivet finil was her 

which are used for clamping the torsion 
... wire at the ends; and also for fastening to 
the nain supporting staff at an intermeliate 
point: Fig.10 is a perspective detail of the 

50 spring-ressed diskin which the upper end 
of the to 'sion wire is mounted: Fig. 11 is a 
perspective detail of the screw in which the 
lower ind of the toi'sion wire is mounted: 

12 is a perspertive detail of one of the 
55 initiatig tribes: by which the movable coil & - it 

is mounted on the main supporting staff; 

Fig. 13 is a transverse section through one 
of the movable coils, showing its mounting; 
Fig. 14 is a perspective view of the remov. 
able pen; and Fig. 15 is a perspective detail 
of the clip by which the pen is supported on 
the main supporting Staff. 
The main casing 10 of the meter is di 

vided by a vertical partition 11 into a front 
compartment 12 containing the record-mak 
ing parts and the rear compartment 13 con 
taining the metering parts. The metering 
parts and the record-making parts are all 
Supported on the partition 11. The rear 
compartment 13 is closed by a removable 
back 14; and the front compartment 12 is 
closed by a hinged front cover plate 15 
which forms the front, sides, and top of 
such compartment and has winlow's 16 - n: 
17 of glass or other transparent material in 
front and top. 

Suitably mounted in the front comp rt 
ment 12 are a supply roll 22 an a windlin r 
roll 23 of a recort sheet 24; which passes 
over suitable guides 25 and 26 and a feel 
roller 27, so that it has a horizontal portion 
visible through the top window 17 and on 
which the record is made by a pen 28, and 
a vertical portion on which the most re 
certly male part of the reror is visibie 
through the front win low 16. The pen 28 
rairies a pointer 29 which moves over an 
indicatinor scale 30, so that visual inlication 
of the inst intain or's con i-ion bring me:- 
sured is river. 
in any Futable manner, as by clockwork, 
prefe'ally inclo?el in a cisney 3 mo'rt 
within the cominartnert 12. h's driving 

The recor sheet is riven 

SC 

Incas Olei';te: the win (nry to 23 and th9 
err "cle 27 in anv S. it'lle manner. 
Mountel within the comintmart 13 on 

the partition 11 is the s'ai narr non-man 
netic frame 25 rof the mete" in ry sai's rif the 
meter. This frame in the certric met ir 
shown carries in any stifiable minnrer he 
citationary oni's 36 which proture he re 
sired magneti field. At its pre; e) hy 
f's me 25 is provided wih an ink well or 
cup, through an ar-shapel cot 3S in the 
cover 39 of which the roar en of the ren 
28 clips to feed the pen by cathilarv action, 
Fastened to the lower end of the frame 35 
there is a liquid-holding cup 40, into which 
a partition 41 from the frame 35 projects 
downwardly to form n bafle plate retarting 
the liquid movement therein. Suitably 
mounted in the lower end of this partition 
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41 is a disk 42 which in turn carries a split 
screw plug 43 (shown in detail in Fig. 11) 
for supporting the lower end of the torsion 
wire 44 on which the movable element of the 
meter is carried. The upper end of the tor 
sion wire is correspondingly mounted in a 
disk 45 (shown in detail in Fig. 10) spring 
pressed upwardly by a spring 46 within a 
hollow plug 47. This plug 47 has a screw 
threaded mounting within one end of an ad 
justing lever 48 and in a pair of lock nuts 
49, and the adjusting lever 48 rests on a 
bridge 50 mounted on the upper end of the 
frame 35. The upper face of the disk 45 
and the lower end of the screw plug 43 are 
recessed to receive a rivet in which the ends 
of the torsion wire 44 are fastened. This 
rivet comprises a head 51 and a shank 52. 
and a coöperating washer 53 through which 
the shank 52 projects; so that by riveting 
the end of the shank 52 the head 51 and 
washer 53 are clamped together. The under 
face of the head 51 is provided with a 
groove 54 around the shank 52, which groove 
communicates with two opposite radial 
grooves 55, so that the torsion wire may be 
laid in these grooves either part way or all 
the way around the shank 52. This fur 
nishes a rigid fastening for the ends of the 
to 'sion wire, without affecting the charac 
teristics thereof. 
A similar washer and rivet are provided 

at an intermediate point in the wire 44, but 
here the shank 52 is slightly longer and 
projects through the wall of the main sup 
porting staff 56 which carries the movable 
element of the meter: so that at this inter 
mediate point the torsion wire 44 is riveted 
to the staff 56, and when the staff turns 
about its axis, along which the torsion wire 
lies, the parts of the torsion wire above and 
below this riveted point are twisted or un 
twisted. This fastening provides a rigid 
attachment between the intermediate point 
of the wire and the staff, without affecting 
the temper of the torsion wire, as would be 
the case if solder or other heat-requiring 
fastening were used. 
The staff 56 is a flattened tube, with a 

longitudinal slot extending its full length 
on the opposite wall from that to which the 
intermediate rivet is fastened. This slot 
permits the ready attachment of this inter 
mediate rivet to the wire and staff, for it is 
wide enough to permit the passage of such 
rivet. It also permits the torsion wire to be 
put in place within the staff without the ne 
cessity of being threaded all the way 
through the staff: it is for the same reason 
that the screw plug 43 and disk 45 are slot 
ted. The staff 56 is conveniently made 
from a strip of sheet metal hent into the 
desired shape. In order to hold the staff 
56 in upright position on the wire 44, it is 
provided, preferably only at the upper end, 
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with an integral guide finger 57 which is 
bent down across the end of the staff and is 
provided with a hole 58 through which the 
torsion wit'e 44 extends. This provides a. 
guiding Support for the staff 56 on the wire 
44 at a point removed from the point of 
rigid attachment formed by the intermedi 
ate rivet 51. The general idea of mounting 
the movable element of the meter on the 
torsion wire by this two point Support-One 
point of rigid attachment and one guiding 
point-forms the subject-matter of my co 
pending application Ser. No. 235,574. 
A flattened insulating tube 60 (shown 

in detail in Fig. 12) forms the direct Sup 
port for each pair of movable coils 61. 
In the meter shown there are two pairs of 
movable coils 61, each pair acting as a unit 
and coöperating with one pair of the sta 
tionary coils 36, of which there are also 
two pairs shown; but the nimber of sets 
of coãperating coils may be anything de 
sired. All the sets act correspondingly to 
produce a deflection of the movable element 
of the meter. Each insulating tube 60 is 
of such size that it fits closely over the 
main supporting staff 56. The edges of the 
main supporting staff 56 are provided with 
two sets of notches 62 beneath each insulating 
tube 60, and the insulating tube 60 is clamped 
to the staff 56 by wire clamping clips 63 
which extend around the tube 60 opposite 
each set of notches 62 to force the inslating 
material of the tube 60 into such notches. 
This holds the insulating tube 60 firmly in its 
proper place on the main supporting staff 56. 
The wire clips 63 also constitute the terminals 
of the associated pair of movable coils 61, the 
free ends of the wires of such pair of 
coils being soldered or otherwise fastened 
to such clips, and the clips being connected 
by flat strips 64 to the binding posts 65 
mounted in the frame 35. The strips 64 
extend from their wire clips to their bind 
ing posts in opposite directions around the 
staff, so as to balance each other in their 
mechanical effect on the torque of the mova 
be element. The ends of the flattened 
insulating the 63 are slit, near each edge 
to provide tongues 66 at hoth edges at 
each end. These tongues are bent outward 
to lie against a portion of the outer face 
of the associated pair of movable coils 61, 
and these movable coils are lashed to these 
tongues by threads 67. This forms a rigid 
mounting for the movable coils 61 on the 
main supporting staff 56. By having the 
staff 56 and tube 60 flattened, they produce 
a minimum displacement of the associated 
pair of movable coils 61 where they pass 
beneath such coils. 
To the lower end of the main supporting 

staff 56 is attached a sheet metal clip 70, 
which has formed on it a paddle 73 dipping 
into the liquid in the cup 40, so as to provide 
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a damping device. The flattened character 
of the main supporting staff 56 facilitates 
the attachment of this clip 70. 
Another sheet metal clip 75 (shown in 

detail in Fig. 15) is mounted on the upper 
end of the main supporting staff 56, for 
carrying the pen 28. This sheet metal clip 
T5 has two upwardly extending arms 76 
in which there are registering slots 77, the 
plane determined by these slots 77 being 
displaced forwardly from the torsion wire 
44, as is clear from Fig. 3. The slots 77 
receive a knife blade 78 on which is mounted 
a pen carrier 79. This pen carrier has at 
tached to it at its forward end the pen 
28, by a pair of fingers 80 surrounding 
the tubular body of the pen (as is clear 
from Fig. 14). To the rear of the knife 
blade 78, the pen carrier 79 has a curved 
offset portion 81 where it passes the torsion 
wire 44, so that it will not interfere with 
Such torsion wire; and beyond such offset 
portion is provided with a rearwardly pro 
jecting screw 82 on which is screw mounted 
a counterweight 83, which may be adjusted 
to control the vertical position of the mark 
ing end of the pen 28 and its downward 
pressure on the record sheet. The pen unit, 
comprising the pen 28 proper, the pen 
carrier 79, and its supporting knife blade 
78, may readily be removed, by lifting the 
knife blade 78 from the slots, 77. Such re 
moval is desirable for convenience and pro 
tection in shipping and installing the meter, 
and in filling and cleaning the pen. 

In order to adjust the torsion of the 
torsion wire 44 to bring the pen 28 and 
the pointer 29 to the proper zero point, the 
adjusting lever 4S may be operated to 
vary the circumferential position of the 
upper end of the torsion wire 44. This 
is conveniently done by providing the outer 
end of the adjusting lever with a fork 85, 
through which an adjusting screw 86 pro 
jects. This adjusting screw is provided with 
a slotted nut 87 which coöperates with 

55 

6 5. 

the fork 85, so that when the screw 86 is 
turned the nut 87 and therefore the outer 
end of the adjusting leyer 48 are moved to 
vary the circumferential position of the 
upper end of the torsion wire 44. Preferably 
the screw 86 extends through the partition 
11, and is provided in the front compart 
ment 12 with a knurled head 88, whereby 
it may he operated, the screw being held 
in proper position with relation to the parti 
tion 11 by the head 88 and a pair of lock nuts 
89 in the compartment 13. 

| claim as my invention: 
i. In a meter, the combination of a tor 

sion wire, a hollow staff along which said 
wire extends substantially axiallv. said staff 
being provided with a longitudinal slot so 
that the torsion wire may be inserted later 
ally into it, fastening means for attaching 

3. 

to said staff a point of said torsion Wire 
within it, and a 
mounted on said staff. 

2. in a meter, the combination of a tor 
sioi wire, a staff along which said Wire ex 
tends substantially axially, said staff being 
provided with a longitudinal slot so that 
the torsion wire may be inserted laterally 
into it, a rivet insertible through said slot 
for rigidly attaching to said staff a point 
of the torsion wire within it, and a movable 
meter element mounted on said staff. 

3. In a meter, the combination of a tor 
sion wire, a sheet metal member bent into 
the form of a slotted tube along which said 
torsion wire extends substantially axially, 
said slot permitting the lateral insertion of 
said wire into said tube, and a movable 
meter element mounted on said tube. 

4. In an electric meter, the combination 
of a torsion wire, a hollow staff along which 
Said wire extends substantially axially, said 
staff being fastened to said wire within it, 
and a pair of coils mounted side by side on 
said staff on opposite sides thereof, said 

movable meter element 
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staff being flattened in the plane of said 
coils so as to produce a minimum displace 
ment of the coils where they pass it. 

5. In an electric meter, the combination 
of a torsion wire, a hollow staff along which 
said wire extends substantially axially, said 
staff being fastened to said wire within it, 
and a pair of coils mounted side by side on 
said staff on opposite sides thereof. 

6. In a meter, the combination of a sheet 
metal member bent into the form of a flat 
tened tube slotted along one flat side, said 
sheet metal member having at an end an 
integral guide finger bent, across the end 
and provided with a perforation substan 
tially in line with the axis of the tube, a 
torsion wire extending through said per 
foration and through the tube substantially 
along its axis, and a rivet insertible through 
said slot and fastening said torsion wire to 
said tube at a point removed from said 
finger. 

7. In a meter, the combination of a sheet 
metal member bent into the form of a tube, 
said sheet metal member having at an end 
an integral guide finger bent across the end 
and provided with a perforation substan 
tially in line with the axis of the tube, a 
torsion wire extending through said per 
foration and through the tube substantially 
along its axis, and means fastening said 
torsion wire to said tube at a point removed 
from said finger. - 

8. In a meter, the combination of a tor 
sion wire, a staff along which said wire 
extends substantially axially, said staff and 
said wire being fastened together at a point 
within the staff, a tube telescoped over said 
staff, said staff being provided with notches, 
a clip around said tube in the plane of 
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-2. 

said notches to force part of the tube into 
the notches in the staff to lock the tube and 
staf together, and a movable meter element 
mounted on Said tube. 

9. In an electric meter, the combination 
of a torsion wire, a staff along which said 
wire extends substantially axially, said staff 
and said wire being fastened together at a 
point within the staff, a tube telescoped over 
said staff, said tube being of insulating mal 
terial and said staff being nrovided with 
two notches beneath said tube, two clips 
around said tube in the planes of said two 
notches respectively to force parts of the 
tube into the notches to lock the tube and 
staff together, and a coil mounted on said 
tube and having terminals connected to said 
two clips respectively. 

10. In an electric meter, the combination 
of a torsion wire, a staff along which said 
wire extends substantially axially, said staff 
and said wire being fastened together at a 
point within the staff, a tube telescoped 
over said staff, said staff being provided 
with notches, a clip around said tube in the 
plane of said notches to force part of the 
tube into the notches in the staff to lock the 
tube and staff together, and a pair of coils 
mounted side by side on said tube on oppo 
site sides thereof, both staff and tube being 
flattened in the plane of said coils. 

11. In an electric meter, the combination 
of a torsion wire, a staff along which said 
wire extends substantially axially, said staff 
and said wire being fastened together at a 
point within the staff, a tube telescoped over 
said staff, said tribe being of insulating ma 
terial and said staff being provided with 
two notches beneatn said tube, two clips 
around said tube in the planes of said two 
notches respectively to force parts of the 
tuhe into the notches to lock the tube and 
staff together, and a pair of coils mounted 
side by side on said tube on opposite sides 
thereof, both staff and tube being flattened 
in the plane of said coils, and terminals of 
said coils being connected to said two clips 
rest sectively. 

12. In a meter, the combination of a tor 
sion wire; a slotted staff along which said 
wire extends substantially axially; a rivet 
fastening to said staff a point of the wire 
within the latter, said rivet comprising a 
shank extending through the staff, a head 
on said shank, and a washer between which 
and the head the wire is clamped, said head 
being an arc-shaped groove around the 
shank and a pair of opposite radial grooves 
communicating with the arc-shaped grooves 
so as to receive the to "sion wire; and a mov 
able meter element mounted on said staff. 

13. In an electric meter, the combination 
of a torsion wire, a staff along which said 
wire extends substantially axially, said staff 
and said wire being fastened together at a 
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point within the staff, a tube telescoped over 
said staff and fastened thereto, and a pair 
of coils mounted side by side on Said tube 
on opposite sides thereof, said tube being 
slotted at the ends to provide fingel's which 
are bent outward to engage said coils. 

14. In an electric meter, the combination 
of a torsion wire, a staff along which said 
wire extends substantially axially, said staff 
and said wire being fastened togethe' at a 
point within the staff, a tube teles oped 
over said staff and fastened thereto, and a 
pair of coils mounted side by side on said 
tube on opposite sides thereof, said tube 
being slotted at the ends to provide fingers 
which are bent outward to engage said coils, 
said staff and tube being flattened in the 
plane of said coils, and said fingers being 
bent outward substantially in the plane of 
the coils. 

15. In a meter, a torsion wire; a movable 
meter element mounted thereon; a rivet at 
tached to an end of said torsion wire, said 
rivet comprising a head, a shank, and a 
washer held against the head by the riveting 
of said shank, and one of the faces between 
said head and washer being provided with 
a circular groove around said shank and 
a radial groove communicating with said 
circular groove to receive the torsion wire: 
and a supporting member against which 
said rivet bears. 

16. In a meter, a torsion wire, a movable 
meter element mounted on Snid torsion 
wire, head members on the ends of said tor 
sion wire, abutments against which said 
head members bear, and a hollow plug in 
which one of said abutments is spring 
mounted so as to put tension on said to 'sion 
wire, said hollow plug being circumferen 
tially adjustable. 

17. In a meter, a torsion wite, a movable 
meter element mounted on said trion wire, 
head member's on the ends of sini tol'sion 
wire. abutments a rainst which sail her d 
members hear, a hollow screw plug in whirl 
one of said abutments is spring-mounted so 
as to put tension on said torsion wire. ad 
justing nuts for a diusting said screw plug 
longitudinally, and means for adjusting said 
screw plug circumferentially. 

18. In a meter. the combination of a sheet 
metal member bent into the form of a tube 
slotted along one side, said sheet metal mem 
ber having at an end an integral guide finger 
bent across the end and provided with a per 
foration substantially in line with the axis 
of the tube. a torsion wire extrnding through 
said perforation and through the tube sub 
stantially along its axis, and a rivet in 
sertible through said slot and fastening said 
torsion wire to said tube at a point removed 
from said finger. 

19. In an electric meter, the combination 
of a torsion wire, a staff along which said 
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wire extends substantially axially, said staff 
and said wire being fastened together at a 
point within the staff, a tube telescoped over 
said staff, said tube being of insulating ma 
terial and said staff being provided with 
a notch beneath said tube, a clip around 
said tube in the plane of said notch to force 
part of the tube into the notch to lock the 
tube and staff together, and a coil mount 
ed on said tube and having a terminal con 
nected to said clip. 

20. In an electric meter, the combination 
of a torsion wire, a staff along which said 
wire extends substantially axially, said staff 
and said wire being fastened together at a 
point within the staff, a tube telescoped over 
said staff, said tube being of insulating ma 
terial and said staff being provided with a 

5 

notch beneath said tube, a clip around said 
tube in the plane of Said notch to force part 
of the tube into the notch to lock the tube 
and staff together, and a pair of coils 
mounted side by side on said tube on oppo 
site sides thereof, both said staff and tube 
being flattened in the plane of said coils, 
and a terminal of said coils being connected 
to said clip. 

In witness whereof, I have hereunto set 
my hand at Indianapolis, Indiana, this 15th 
day of May, A. D. one thousand nine hun 
dred and eighteen. 

DONALD JAMESANGUS. 
Witnesses: 

R. E. KENNEDY, 
E. P. HIxson. 

20 

25 

30 


