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Introduction
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L cross-section for the A.d.A. pole-pieces has been
calculated and an experimental length constructed. The re

sults of magnetic field measurements on this are tabulated.

Fele-Piegcog

The pole-pisces were consiructed to duplicate the
calculated cross—~section except that tips of 4 mm height
wero usod unitially so that they could be reduced and their
effoct studied. As there ig no allernating field they are
not laminated. Width petween tips is 70 mm and the gap at

center 50 mm. The angle of the pole faces wWas derived from

R, AB

Eﬁjgﬁ-for an N of 0.6.

Thege experimental pole-pieces are 100 mm long and thelr
separation is maintained by brass and platesg, Fig. 1 fhows
the original contour and Fig. 2 the final, as determined
by bench measurements.

Tt will be seen that the final tips are actually 1.33
instesd of +the intended 1.2, It is not known at what point

in the machining this error was introduced.



Ingtrumentation

A 10 cm section of the 'Bob?! magnet pole-~pieces was
removed and the exporimental section inserted.

The TN F.N. Medel M 02/41—44 Fluxmeter was used with
an external voltmeter and, for the final measuremenis, and
external Power Supply as some random variations were tra-
ced to the vibrator power supply.

A co~ordinator was rebuilt Vo give more accurate trg
cking and a coil of smaller crossw—section was oconsgtructed.
The support for +this coil was later modified to allow 1800
rotation. The fluxmeciocr input attenuator was wired to give
inputs of x 1 and x 0.002.

The magnet was supplied from =z 4V battery with cur-

rent ranging from 250 to 300 amps.

Egtimated errvors
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Coil Position: Tnitial setting + 0.5 mm. Tracking er

ror negligibla., (Nota? the center of the coil was set to the
ingide edge of the front tip and this position assigned 5
cm on an arbitrary scale),

Coil Movement { AR): Checked with a clock guage at

555 mm, Estimaﬁed srror in operation 0.02 mm (0635%).

Pluzmeters With an external Power Supply and after

& warm-up period of 30 minutes recadings were rTepesated wWi=-
thin 0.25%. This is practically the limit of readability

of the meter. The same sensitivity was used throughout and
the same range of the indicating meter. (Initial total field
tests were made by switching the magnet on and off and the
use of a rotating coil necessitated selecting a higher meter
range. A 5% digcrepancy in these results, with the gawitched
readings high, was totally accounted for by a range error

in the meter. A General Radio divider was added to the in-
put to allow continued use of the original range). The in-~
put atbtenuator was checked in a bridge circuit with a CGe-

neral Radio potentiometer to an accuracy of 0.1%.
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A suspected error in the Fluxzmoter has recently been
shown %o exist by taking repeated readings (with the same
reversing coil) of the ficld of a permanent magnet. The

field was the same as that measured during the previous ex

S

periments so that ftest conditions were the same., Readings
were obtained within + 0,1% for the first two hours, after
which a shift of 6% occurred over s period of 40 minutes.
Following this, readings became erratic although continuing
approximately at the new level for 2-%~hours. This shift
is prosumed %o be outside the feedback circuit but has not
yet been definitely located., Any measuremente which contai
ned this step wore rejected from that point onwards.

The agccumulative offect of the above errors should
allow an overall accuracy of 1% but 2% is probably a more

reaglistic figure.

Regults

Fig., 3 shows copiecs of results for 4 B and N with
different tip heights.

N is no%t flat in the ceniral section but a small sbpe
remaing as this will be flattened, or reversed, at higher
magnetioc fields whon the tips saturate.

Fig, 4 shows %the total field together with the final
curves for AB and N on a larger scale. It will be secen
that ¥ has a slightly lower wvalue than in the previous wur
ves. This alteraiion occurred after B and 4 B were re-meg
gured with the stabilizmed Fluxmeter.

A1l curves are plotted dircetly in volts, normalized
to & standard magnet current (286 amps )} and corrected for

input attenuation, if any.

Data

Fluxmeter Sensitivitys 5,000 Maxwell/Volt.

Input Attenuators = 0.,00205 and x 1
(Gen.Rad. divider at 0,006 also used).

Caplil Dimensionst See Fig. 5



FPurther Work

4 simulated gtraigh’ section is being consiructed.
Thig will be joined to the present pole-pieces and field
behaviour studied in this area.

Purther measurcments with higher magnetic fields am=

ro planned if it is possible to supply the magnet.
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