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TESTING OF PERMANENT MAGNETS 

FOR STYLE P-4 AND STYLE P-10 RELA.YS 

****************************•• 
This Instruction Pamphlet covers the testing device, Pc. 230275, Dwg. 

C16822-1 used for testing the permanent magnets in Style .P-4 and Style P-10 
relays, and includes general information on the handling, charging, and aging 
of these magnets. 
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DESCRIPTION OF TESTING DEVICE 
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This device consists of a standard Style P-4 magnetic structure to which 
is added a graduated dial mounted on this structure. When a permanent magnet 
is applied to the structure the relative strength of the magnet is indicated by the 
deflection at which the dial spring will break the armature away from the left
hand pole piece. 

The spring is made of a material selected to withstand a considerable 
amount of bending without taking a permanent "set", The dial is graduated to 
read directly in grams, and is calibrated to read correctly the grams force 
exerted on the armature by the end of the spring. 

USE OF TESTING DEVICE 

This device can be used for testing the permanent magnet of any Style P-4 
or P-10 relay. The strength of the permanent magnet as read on this device 
should agree with values given in the Instruction Pamphletfor the relay involved. 

To test the permanent magnet strength, the magnet should be applied to the 
front of the testing device, across the two vertical members or "back straps" 
of the magnetic structure, and resting also against the small stop member near 
the bottom of each back strap. The end of the magnet marked "N" should be at 
the left side of the testing device. The magnet pole marked "N'·' in red is that 
pol~ which attracts the end of a magnetic compass needle which points toward 
geographic South. 

Starting with the spring at zero on the dial and with the armature resting 
against the left-hand pole piece, the dial should be moved gradually to the right. ________________ ro __ 
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The spring will indicate the correct ' 1grams" on the dial at the instant when the 
armature breaks free from the left-hand pole piece. 

MAINTENANCE OF TESTING DEVICE 

Before using this device it should be eheeked that; with the deviee upritJht, 
the spr-ing fr-ee af the aPmatur-e, and no permanent magnet applied, the spring 
stands at zero on the dial. This adjustment may be corrected, if necessary, by 
carefully bending the spring just enough to bring it back to zero on the dial. 

It should also be checked occasionally that with the spring free of the arma
ture and no magnet applied, the armature stands in such a position that light is 
just visible between its core pin and the left-hand pole piece. If necessary, this 
adjustment may be corrected by pressing a screw driver, or other such imple
ment, against the center rivet at the base of the armature. Only enough pres
sure should be exerted to bring the top of the armature into its proper position. 

No other maintenance should be necessary on this device. If it is desired 
to check the dial assembly, it may be removed at the pivot screw and calibrated 
by hanging known weights from the end of the spring. For this test the assem
bly should be held so that the free end of the spring is horizontal, regardless of 
the weight applied. It should also be noted that the spring will deflect a few 
grams from zero even with no weights hung from it. The dial should indicate the 
number of grams of the known test weight plus the grams deflection of the spring 
caused by its own weight. 

The air gap adjustments of the magnetic structure have been set during 
manufacture and should never be disturbed. These adjustments are dependent 
on the exact properties of the magnetic material used in the individual testing 
device. If at any time it is suspected that. the air gaps have been disturbed, 
the correct adjustments will be found on a label cemented to the bottom of the 
base plate. 

HANDLING OF PERMANENT MAGNETS: 

The permanent magnets used in Style P-4 and Style P-10 relays are made of 
Alnico steel and when properly handled these magnets may be expected to hold 
their magnetic strength indefinitely. If the permanent magnet is removed from 
a relay for any length of time, it should be protected against loss of strength by 
a piece of soft iron, or "keeper", applied across the poles of the magnet, and 
the magnet should not be dropped or hammered in any way as this tends to re
duce its strength. 

CHARGING AND AGING OF PERMANENT MAGNETS: 

Should it become necessary to increase or decrease the strength of a Style 
P-4 or P-10 relay permanent magnet, this may be done as follows: 

The magnet should first be charged to a high magnetic value pref e-rably 
saturation in a suitable charging structure. 

After the magnet is fully charged to saturation, it should be "aged" to the 
proper value as shown in the Instruction Pamphlet for the relay in question. 

The aging process can be accomplished by subjecting the magnet to either 
an a-c. field or a d-c. field of opposite polarity. 
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In the a-c. method, the magnet is placed on a suitable laminated iron struc
ture and a-c. app}ied gradually increasing in value. 

In the d-c. method of aging, the magnetls placedon asuitable iron structure 
and gradually increasing amounts of d-c. energy are applled ln a direction op
p@ijlt@ t@ ffi@ @f iitlftiil @kit,tiiift8 pijlft.fitY. 

A suitable magnet charger for charging an:d aging these permanent magnets 
is described fully ln Instruction Pamphlet U-5455. 

It is necessary first to charge the magnet to a high magnetic value prefer
ably saturation so that when "aging" the magnetic force can be reduced by at 
least 20 grams in order to provide a magnet with good magnetic stability. If for 
any reason, the permanent magnet strength is bro\lght below ihe value desired, 
the magnet should be recharged and again aged to the correct value as described 
above. A fully charged or saturated Style P-4 relay magnet should measure at 
least 100 grams on this testing device. 
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