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2. YENERAL.

2,1 Introduction, This Instruction describes the adjuatment of the 3000 type relay. TFor

- informaticn concerning its deslign, construction end use, snd detalls of 1ts mechan-
jonl end electrical cheracteristies, reference phould be made to Telephone Engineering
Instructions, Relays A 1101 and 4 1111,

2.2 Prificiples of Adjustments. Adjustment of all 300D type relays may be divided into
four stages, as follows - =

{i) Adjust residual {if edjustable} or check residual stud.
{11) Adjust armature travel.
{111) Adjust each buffered spring egeinst the bloek step.
{iv) Adjust eech lever spring in turn.

When thiz has been dome correctly, wlth due regard to the straightness of springs, it
18 not neceasary to make current tests or any further adjustments - excopt for the
special relays. -

2.3 Adjustment Tolerances.

{1) Test Values. These values represent the safe limite of adjustment within
which relieble operation i1s guarantesd. When specified, they should be used
for checking ad justments. A relay requires %o be readjusted if its adjust-
ment is proved to lie outaide the renge of these values.

(11) Readjugt Values. These values represent the most accurate adjustment that can
Te obtalned under practical eonditions. A& relay, when found faulty, should
be readjugted to these values,

_'%.4 Retardation Coils. Retardstion collg of the 3000 type ers provided for asgsociation
with 3000 type Telays and comslst of yoke, armature and coll of the stendard patterm,
but spring-sets are omitted. Adjustment of residual and other maintsnance operations
follow the atandard practice for #5000 type relays as specified in this Instrueticn.
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If an adjustable residual screw ls fitted to a 3000 type retardation ¢oll, the nominal
value for adjustment is quoted on the code label ag for the 3000 type rﬂl&y { see
Paragraph 2.5).

2.5 Code Labela, A gulde to the nature of the adjustments required on any particular
relay ia given on the code label (sgee Fig. 1), and the Interpretation of the colours
of these labels and of the figures thet are printed on them is given below, In
certaln ¢ircumstances, it masy be neceasary to replaee, or renew, & code label
locally. Such eircumstances and the procedure to be adopted are givem in Telephone
Engineering Instruction, Relaya A 1002,

MANUFACTURERS
IDENTITY LABEL.

YEAR OF MANUFACTURE.

MANUFACTURERS
CODE LETTERS.

P.O.CODE LABEL
(COLCURED WHITEGREEN
"OR RED.

MANUFACTURERS
CODE LABEL

RELAY CODE. ac CONTACT. RESIDUAL VALUE.

CODE LABELS SHOWING ADJUSTMENT INFORMATION.

FIG. 1.

White Labels. For the mejority of 3000 type relays, sll adjustments sre made to the
stenderd values specified ir this Instruetlon., Such relays are 1dentified by the
P.C. code number being printed on & white label, which indicmetes that standard 14-mil

springs are fitted, Current teete are not necesssry for relays bearing e whiie code
label,

(1) If an adjustable reasidual is fitved, the nominal value of residual, in
mils, 1s shown on the label in the apace followlng the ccde number.
If restricted tolerances ere required on residual and travel adjust-
ments |aee Paragraphs 3 B and 2 .3}, the residual valus ig shown in
brackets.

(11} If a atud residual is fitted, the letter &, B or C on the P.0. code
label indicates that it has a nominal length of 4, 12 or 20 mils,
respectively.

(111} X or Y operaticn 1s indicated by the letter X or ¥ in the space follow-
ing the P.0. code number, The X or Y contsct unit will be in the
right-hand spring-aset, and the standard adjustment detalls will be
found in Persgraphs 9.6-9.15.

Groen Labsls. Relaya which have 12-mil springs, but which are adjusted in all other
respecta in the standard manner, are identified by a green. ccodes labsl. Currsnt
tests are not neceasary. Residusl geps and X or Y operation are indicated in the
some menner a& on white lebela,

Red Labels. A)l relays bearing red code labels are gpecial in gome respect, and
. reference to 8 relay sheset 1s necessary before sny resdjustments are made. Any

speclal adjustments shown on a relay sheet override this Instruction {see Paragraph
10.2).
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3. RESIDUAL AIR-GAP,

5.1 Besidual Studs (Piyed). The stud should be firmly secured in the ammature. There
are ihree gizeg of residunl studs, ell of phosphor bronze, 4, 12 and 20 mils high.
This dimension refers to the ectusl projection of the atud but, for meintenance
purposaes, it is not necessary to measure the actual projaction, but mersly to know
the minimum gep between armature and core when the relay is operated, For thls
purpose, a holed feeler-gauge is uded in the seme menner ss for reaidusl serows {aes
Paragraph 3.4), apd the figures below show the minimum permissible gaps. If a
residual stud has worn down so far that these gaps are not abtalned, the ammature
should be changed.

Degignation Letter on Minimuoe
White or Green P.0. Nominel Stud Size. Residusl Gap
Code Label. (Test Values).
4 4 mils 2 mils
B 12 mils S mils
C 20 mils 9 mils

A residual stud in service will seldom be found too long but, if this ig found to be
the cause of incorrect operation, the armature should be changed,

3.2 Residual Screws (4djustable), Residual screws are Pltted on armatures of relays ro-
quiring accurate release times or releass currents, Ths nominal value of the re-
siduel eir-gap is normally specified on the P.0, code label of the relay, =nd the
maximum and minimum measurements are shown in the followlmg table. The figures
quoted are not the projection of the ressidual serew, but refer tc residual alr.gaps
obtained by the method of measurement deseribed in Paragraph 3.4,

Nominal Value, Tegt Values, Read just Velues,
3 mils + 2, -1 mil 1 wil
4t to 5 mila 2 mils *1mid
B to 11 mile t 3 mils ¥ 2mile
12 to 19 mils * 4 mila ¥ 2 mils
20 mils mnd over * 5 mila * 2 mils
Any value (except 3 mils} shown in
bracksts on the adjustment label {aee ? 2 mils 1 mil
Paragrepb 3.3},
3 mils ehown in brackets on the
ad justment label, + 2, = 1ml 2 1mil

3.3 On relays having reatricted ragidual tolerances, the residusl value ig shown in
brackets on the ¢ode label. The toleranceg on residuasls shown in bracketa are
quoted at the foot of the table in Paragraph 3.2.

For red-label releys, the residual value indicated on the relsiive relay anhest
should always be used for checking or reedjustment purposes, end for these relays
the tolerances indicated In Paregraphs 3.1 and 3.2 apply, unleas otherwise stated
on the relay sheet. :
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3.4 Measurement of Residual Gap (Fig. 2). The residual gap is measured by inserting the
holed end of the appropriate Feeler Gauge, Tool No, 149, beilwesn the armature and the
core face, and allowing the residusl screw to penetrate the hole, The armature
should then be operated by hend, The degree of freedom of movement of the gauge over
the core face will show whether the resldual socrew projects toc far or toc little.
The gauge should e¢over the point at which the reasldual is a minimum, nameély, at the
odge of the core face, nearest the yoke.

On shunt-field relaya, the geuge will not quite reach the inner sdge of the core
face, but the method of measurement deseribed above should atill be used.

Rezsidual
Sorew

Hole In
Gauge

w—e Thickness Gauge
Tool No. 14%.

MEASURFMENT OF RESTDUAL GAP.

FIG, 2.

—_—r

3.5 Adjustment of Residuagl Gap. The method of adjustment is as follows ~

{1) Locasn the locking nut end reduce the residual %o zerc.
{t1) Ingert a fesler-goauge of the appropriste minimm readjust value, and
operete the armature by hand. :
{114) Turn the residual screw until the fesler-gauge is Telt to be loose.
{iv) A feslar-gauge of the appropriate maximum readjust valus should then
be substituted, and 1% should be felt to bind when the armature ias
operated by hand,
{v) Tighten the locking nus.
{v1) Recheck the residual adjustments after tightening the locking nut.

4. ARMATURE ADJUSTMENTS.

4,1 Ammeture-Retaining Screw. The spring of the armature-retaining gerew should heve
suffjclent tension to ensure that the armature
is securely plvoted along the knife-edge. This
requirement ia particularly important on a relay
having a single contact unit or-on a relay on
which the spring-set load is unbalanced, and i%
should be verified that there is no tendency for
the armaturs %c leave the knife-edge on the slde
of least spring pressure during operation or re-
lease, If Ahe spring is found to be week, the
eomplete armature-retaining screw and spring
should ‘be chenged. The screw should be finally
tighten'sd by using a emell serewdriver and not
by uging the fingers, but c¢are should be taken
not to overturn the screw,

4.2 Armature Travel. (Pig. 3.} Thias 1a the
FIG. 2. ARMATURE TRAVEL. distance between the striking face of the
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regidual stud or screw, and'the core. The stendard travel is 31 mils but, when X or
Y gontact unite are fitted, the travel should be 43 mils.

4.3 The tolerances permitted are as follows -

" Type of Relay. Teat. Read just.

Standard,
Standard, with restrietsd tolerances {residual value

14

3 mils

LR S

2 mils

shown on 8djustment label in bracketa) . Y 3 mils Y omnn
dpecial, with travel less than 31 mils apecified on .
ad fustment card. Y 2 mtis Yimiz

4.4 Wnen measuring an esrmsture travel, a feeler-gauge of the minimum velue [rormally 28
mils tegt or 29 mils resdjust) should be tnserted betwsen the gtrlking face of the
vogldusl stud or serew, and the core. A slight movemsnt of the armature atiould be
felt in the dirsction of the ocore when an atbempt is mede to operate the armature
by hend. When the gauge of the maxlmim valus {normally 34 mile test or 33 mils re-
adjust) is inserted in the manner indicated above, movement should not be felt,
When making these teste, the gauge should not be inserted sg far thet 1t reaches
the miaimam gap where residusl messurementys are mesds, This gap, that ia, et the
edge of tho core face mearest to the yoke, will usually be less than the distance
from the core face to resfdual stud or serew, so that a false msasursment of the
armature travel will be obtained 1f the gauge is inssrted too far,

4.5 Adjustment of Armaturs Travel. To edjust the armature treval, the armature should
ba removed from the relay end the ermature bent inwards to dscremse the travsl, or
outwards to increase the travel, Armature Bender {Tool No. 53) should be uged for
this purpoge (see Fig. 4). The armature should be placed over the tool knife-sdge
and clamped firmly by tightening the clemping serew. By operating the tool levors,
the armaturs can than be bent in either direstion, without altering the angle of the
V-groove which sccommodatea the Imife-edge. An allowence must be made, however, in
the movament of tha tool lever for the elasgticity of the armeturs material.

% 4.5 Worn Lifting Studs, Should the srmature lifting studs be badly pitted the armature
should be changed. Do not attempt to re~align the springset assembly to overcome
this defact.

T~

TQ INCREASE TRAVEL
MOVE THIS ARM IMWARD

TO DECREASE TRAVEL
MOVE THIS ARM OUTWARD

ADJUSTMENT OF ARMATURE TRAVEL, USING ARMATURE BENDER (TOOL NO. 53).

¥Fio, 4.
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§. ADJUSTMENT OF OONTACT UNITS.

S.1 Order of Spring AdJjustments. If & spring-set 1s found tc be out of ad justment, 1t isg
advipable to readjust in all respecta, otherwise, while rectifying the sdjustment of
ene detall, some other detail may be accidentally displaced, snd further adjustments
wlll have to be made later. If the apparatus to be adjusted is 4n an awkward poai-
tion-or in e bad light, & more accuraie adjustment ia likely to be obtained if the
switch or relay-set s Jacked-out and taken to a repair bench.

5.2 When readjusting a apring-set, each contact unit [make, break, etz,) should be
treated as an entirely independant unit, commencing with the one nearest to the yoke
and working successively tc the top contact unit in the spring-set. Each apring-set

" should be adJusted separately. The spring adjustmente requirsed for sach type of
contact unit are given ln the peragraphs that follow. '

5.3 "Make" Contact Unit (abbreviation M).

{1} Straighten aprings if necessary (Paragraphs 6.1 to 8.3},

(11} Temsion the make spring againat the blook {Paragraphs 7.1 and 7,2).

(i1i) Tenslon the lever spring sgainst the 1ifting pin or stud below it
(Paragraphe 7.5 to 7.8).

(iv) Check the contaet clearance and spring 1ift, &nd corract where necessary
{Paragraphs 9,1 to 9.5).

5.4 rBreak" Contact Unit {abbreviation B).

(1) Straighten springs if necessary (Paragraphs 6.1 %o 6.3).

{11) Operate the armaturé; and tension the break spring egaingt the hlock
step {Paragrapha 7.1 .&and 7.2). '

(111) Relemse the armature snd tension the lever spring so that the break
spring leaves tha block step and, in sddition, ias tensioned against
$he 1ifting pin or stud below 1t (Paragraphs 7.5 to 7.8).

(iv) Check the contact.clearsnce snd gpring lif4, snd correct where necessary
{Peragraphs 9.1 to 9.5).

5,5 "Chenge-over" Contact Unit (abbreviejlon C),

(1) Straighten springs if necessery (Psragrephs 6.1 %o 6.3},
(i1) Tension the make spring sgeinet the block atep (Paragraphs 7,1 and 7.2).
{111) Operate the srmaturs end tension the break apring against the block
step {Paragraphs 7.2 and 7,.3).
{iv) Releess the grmature and tension the lever apring so that the break
spring lsaves the block step and, 1n addition, is tensioned against
the lifting pin or atud below it {Paragraphs 7.5 to 7.8).
{v) Cheok the contact clearances, sequence of bresk end make, and the spring
lift, and correct where necessary (Parsgraphs 9.1 to 9,5). '

5.6 Standasrd "Maka—Beforé-Ereak" Qontact Unit (abbreviation K). This ad justment is the
standard adjustment for all K contacht unite with the exception of c¢ertain X operated

relays {for which ses Paragraph 5.,7}.

(1) straighten spririga if necessary (Paragrephs 8.1 to 8.3).
(i1) operate the armature and tension the break spring (that 1a, the lowest of
the three springs) sgeinst the block step (Parsgraphs 7.1 and 7.2},
{111) Helease the armature snd tension the make spring (thet ia, the top apring)
against the bresk spring (Paregraphs 7.1 to 7.3(1)).
{iv) Teneion the lever spring (that 1s, the middle spring) ageinst the lifting
pla or stud below it (Paregraphs 7.5 toc 7.8}. . .
{v)} Check the contaect clearances and correct, 1f necessary, by adjusting the
. tipe of the lever spring (Paragraphs 9,1 to 9.5). .

5.7 Non-3tenderd Make-Before-Braak Contact Unit. The stenderd adjustment for K contect
-units deseribed in Paragraph 5.6 does mot spply to certain K contact units of ¥ con-
tact relays when the lever springs of the K units are unsupported by a proceding
break unit (Fig. 11).

Page 7. Issue 2, April, 1953,
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Applieation of the stamdard X contact adjustment to these units may result in bunch-
ing of the aprings when the armature is normal. When the lever spring of a K unit on
an X contact relay i& supporied by a break spring, the ad justment of this unit is as
for a stendard K unit., The following adjustment sheuld be applied %o all non-
gtandard K units =

{1) Straighten springs if necessery (Paragraphs 6.1 to 6.3).
{11} Operate the srmature snd tension the break gpring (that is, the lowest of
the three springa) egainst the block atep {Paregraphs 7.1 and 7.2].
(ii1) Release the srmeture-end tension the meke spring {that is, the top spring)
. B0 that the break spring leaves the block step (Paragraph 7.3{1}).
{1v} Tension the lever spring {that is, the middle spring) against the lifting
pin or stud veélow 1t (Paragraphs 7.5 to 7.8].
(v) Check the contact clearances and spring lift end correct,.if necessary,
by adjuating the tips of the lsver spring {Paragrapha 9.1 to 9.5).

6. ALIGNMENT OF SPRING-SETS.

8.1 Straightness of Springa. It is & fundamental requirement of thia type of relay that
every epring, including the lug that rests on the buffer bloek, shall appear stralght
and flat when the relay is midway between the
opersted snd unoperated position, that is to
say, when all buffered springs are in contact
with the buffer block, and all lever springs are
midway between break and make springs. The
buffer bloek and lifting pins are manufactured
to such dimensglons that, with straight springs,
 all clearances, including the spring 1lift from
the buffer block, sre obtalned automatically,
or 8% least with a minimum of adjustment, It is
difficult to judge exact atraightness of spriags
- when essgsembled on & relay and, thersfore, sllght
bending of the fromt end of the springs (that is,
in front of the lifting pin or stud) ig permise-
ible if the cleasrances specified in Paragraphs
9.1 to 9.5 are not obtained. A spring lug should
never be bent to obtain a particuler.sequence of
Adjuster, contact operaticn, for exsmple, X or Y operation.
Spring Tongue, Short lifting pins are provided for thie purpcse
Tool Ko. 18B. [see Paragraphas 9.6 to 9.15). Buffer blocks
should never be filed to obtaln conteet elear-
ances or for any other Yeason, '

6.2 Twin-Contact Tongues. Twin-contaet polnts
should make or break approximately at the same
. time, as far as can be judged by the eye. The
gprings ere provided wlth independent tongues
for each contact point. The tongues of the
lever springs should Tirst be adjusted to lie
ADJUSTMENT OF TWIN-OONTACT TONGUES. parellel with each other and with the yoke when
vigwed from the front. The tcngues of eech

FIG. 5. ' buffered spring ehould then be adjusted, using
the spring tongue adjusting tool, so that the
*"°"f[_ twin-contact points meke or break approximately

at the ssme time {mee Fig. 5).

6.3 Overlap of Contact Polnts. Palirs of con-
_ tact poinfts which make electrical sontact one
[ . i — with the other {one in one spring and the other

'_,Eng in the adjacent epring) should not overlap esch
other by more than one-third of the diameter of
MAXTMUM OVERLAP OF CONTACT POINTS. a contect (#ee Fig. 6}. Tols can be judged by
eye, If faulty, the spring-set should bve
FIG. B. changed. o
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. make-hefore~break oontact wnits, contact pressures are not measured directly, but

adequets pressure is ensured by tensioning the contact o

rest againat the steps of the block with a certain block pressure,
iz the pressure required at the tip of the spring to lift the lug
bleck. Block prespures mnd contacl pressures vary with the thiokness of the apringa,
and the appropriate test and readjust values are glven in the following table -

prings so that thelr lugs
A bloek pressure
awgy from the

Block Pressure Contact Pressure
" Spring —
Ty of Spring T Thicke Tedt Read just Taat Read just
_ U958 I'Min, | Max, | Min, | Mex. | Min, | Mex. Min, { Max.
Meke and break | 14 mils | 15 gin.| 2t gm. | 16 gm. | 20 gm. | - - - -
springs, other (white
than on K label)
contact units - " — "
S 12 mils | 10 gm.| 16 gn. | 11 gmii | 15 gm, - - - -
| (zreen . .
) . " 1sbal) g
-Break epring ofl 14 mils | 30 gm. - 30 em, - - - - -
standard X " (white
contact-unita label)
{Paragraph 5.6) : ~
T 12'miles |.21 gm. - 21 gm. - - - - -
(green |
label} _
Break spring of |- 14 mile [ 15 gm.|21 em, | 16 gm. | 20 gu. - - - -
non~standard K {white :
contact units - label)
{Paragraph 5.7)
Make apring of 14 mils - - - - 15 em 21 gm, | 16 g, | 20 gm,
standard K {(white
contact units label)
o 12 mils - - - - 10 gm, 16 g, | 11-gm. | 15 g,
(green : - o
labgl) .
Make spring of | 14:mdls | - s - (See Paragraph 7.3(ii.)
non-gtendard K-}, (whife ' . .
contact units |.. labgl}. -

Te2 Black P:'E'_é;ﬁg.uréé. The comtact springs should resist a ‘Pressure of the appi*opriate

minimm value, =& .shown in Fig, 7.

a% the appropriaste maximm value, as shown in Pig, B,
applied to the tip of the spring and not to the lug,
contacts should be meesured with the armature operatedj

The eprings should leave the steps of the block

The gauge detail should be—

EBlock pressures of bresk

block pregsures of make

contachs should be mezsured with the armature unoperated. -On both standard and No=
standerd make-before-break contact units, the tension of the break epring (that is,
the lowest of the three mprings) sgainst the. block should also be meazsured with the
armature operated as shown in Fig. 9, :

Page 9.
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7.5 Contuet Pressures,

(1} Stendard Make-Before-Bresk Contact Units. The tension of the meke spring

{that is, the top spring) should be meagursd directly egainat the break
spring with the armature unoperated, the gauge detall being applied to the

tip of the make spring {see Fig. 10}.

The tolersnces permitted in the

ad justment of these make-before-bresk contact unlts are subject to the

condition that the final ad justment of the contect unit 1as such that the
break spring is tensioned against the bloek in both the opersted and un~
cperated poeitions,

{11) Non-Stendard Make-Befora-Break Contact Units.

The tension of the make spring

{that ig, the top spring) should be such that the hreak spring lesves the
block step when the armsture is unoperated {see Fig. 11).

Bpring Reeisting Specified
Minimum Pressure.

7

MEASURTING MINTMUM BLOCK PRESSURE,

FIG. 7.
r‘—F'\l#‘l—uM——-’“

MEASURING BLOCK PRESSURE OF
BREAK SPRING OF STANDARD
OR NON-STANDARD ¥ UNIT
(ARMATURE OPERATED) .

FIG, 9.

Izsue 2, April, 1953.
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RW

CHECKING CONTACT PRESSURE OF
MAKE SPRING OF STANDARD K
UWIT {ARMATURE UNOPERATED).

Spring Leaving the Block At
Specified Maximum Preasurs.

il

MEASURTNG MAXIMUM BLOCK PRESSURE.

iG. 8.
'Break' Spring Lifted
From Block.
Paoking ‘
Ploce i
P ————— |
——————— [

ADTUSTMENT OF MAKE SPRING
OF NON-STANDARD K UNIT
ARMATURE UNOPERATED] .

FIG. 10.

Page 10,
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7.4 Specilel relays, on which the adjustments specified in Peregraphs 7.1 to 7.5 may not
apply, are indicated by red code labels, and the opecial adjustments concerned are
given on relay sheeta {ses Paragraph 10.2).

7.5 Lever-Spring Pressures. Break Contacts, II & lever spring 1s aessoclated with & break
spring, it should be tensloned ac that, when the armeture ls unoperated, the bresk
spring lesves the block step in accordance with the general requirements of spring
1itt {Paragraph 9.4}, The pressure of the lever spring towards the armeture under
theae conditiors should be within the followlng limits -

Teat ere ces 4-9 gm.
Read just aen [ 5-8 gm.

This pressure 1s measured by applying the geuge detail to the tip of each lever
spring, sny lever spring above the spring under test belng lifted clear {see Fig. 12},
using the tip of a smell screwdriver applied to both of the twin-contact tongues
together,

7.6 When mpplying this test to a levar spring of a break or change-over c¢ontact unit, 1%
should be noted that the resultent tension of the lever spring and its assoclated
break spring is mctuslly messured; the lifting pin of the lever spring should,
therafore, just 1ift from the ermature stud when a pressure of S gm, is applied but
ghould not leave the stud whon a pressure of 5 gm. is epplied to the tlp of the
lever apring {ses Fig. 12}.

7.7 Make Oontacts. BEach lever spring should be tensicned towards the srmaturs so thet 1t
exertd a pressure in accordsnce with the table in Paragraph 7.5, The method of
measuring the lever-spring pressure for mske contsct units Is the aame ea for break
contact vnits and is shown in Fig. 13.

Lifted Clear, 8mail

Small Screwdriver
Screwiriver™
ifted
Clear.
MEASURING LEVER-SPRING PRESSURE MEASURING LEVER-SPRING PRESSURE
[BREAX CONTACT UNITS). (MAKZ CONTACT UNITS).

FIG, 12. FIG. 13.

7.8 Gross Lever-Spring Pregsure, The measurements indicasted in Paragraphe 7.5 to 7.7
apply primerily to individusl lever springs, but, if there 1s more them one lever
spring, it will suffice 1 the gross stud pressure is messured ab the lowest lever
spring {that is, the ons nearest to the armature) and fslls within the limits of "n®
times the test or readjust values guoted in Parsgraph 7.5, whers "a" is the number of
lever springs. For example, for & l4-mll spring-set comprising three lever springs,
the minimum gross pressure (test values) should be 12 gm, and the msximum 27 gm.
Furthermora, whenever the lever-spring pressure {s meapured @8 & gross pressure, it is
esgential to check the irward tension of the extreme upper lever gpring in the spring-
gat (that 1s, the onae furthest from the armature} in addition to the total pressure
meapurement. This preassure should be as for a single-conbact unit, namely, 4 to 9 gn.
{test) or 5 to 8 gm, [resdjuast), To verify that all other lever springs are finally
tensioned towards the armature, the pressure due to the upper lever spring or springs
should be relieved and, under these conditicns, the epring being checked should not
oxhibit any tepdency to leave the lifting pin or stud of the lever spring immediziely
below it.

7.9 For X contact relays, the lever-spring pressurs of each ordinary meke contact urnit
ghould be meagured with the armature normal {that im, at 43 mils travel)], but the
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lever-spring preasurs of sach ordipary bresk or chenge-over contact unit should be
neagured with a 31-mil gauge in the armeture core gap {that 12, at 31 mils travel},
Farther detalle will be found in Paregraphs 9.6 to 9.15.

8, TENSIONING OF SPRINGS, .

8.1 Alternative Toclg. Springa should bs tensioned sither with s Spring Adjuster {Tool
Ho. 1AA) or with Berit Duckbill Pliers (Tool No. 211}. The instructions which follow
refer to the use of Tool Mo, 164, but the principles apply %o both, It is important,
when using pliara, that the spring be gripped lightly, otherwise the required tensicn
will no% be obtained,

8.2 Principles. The tenstou of & aspring should not be increesed by merely 2iving a bend
or "set" near its root. If this were done, the pressure st the lifting pin or stud
{or &t the buffer-block step) would be increased, but the extrea pressure would cause
the spring tc gag and upset the contact clearances, The correct method, therafore,
"is first to form 8 uniform hump or bow in the spring by the process known as
"stroking," eo that when, finally, a set ia put on the root of the spring to lncreass
the pressure at the lifting pin or stud (or at the buffer=block atep), the tendency
t0 gag 18 counterected by the hump and the spring remains strajght.

8.3 Example. The following example showa the details of this method, =s applled o the
tensioning of a meke ‘spring on to the buffer-block step., TFor simplieity, the direc-
tiona are given asauming that the relay is mounted with ite spring-sets uppermoet,
but, once the principle i1z understood, there should not be any difffculty In carrying
out the operation while the relay is mounted on its side, elther left-hand or right-

hand , F,.p _
o5

(a} Position of Spring Adjuster (Tool No. 184).
= j EE———1r

e

(b) Bending the Spring and Pressing Upwards.

{1) Plece the tool over the gpring,
with the prongs as shown, at
the root of the apring (see
Fig. lgﬂ) .

(11} Use the 400l as a lever to
exert a light pressure on the
spring &8 shown, at the sams
time pressing the tip cf the
tool upwards (see Fig. 14b).

(111) Keeping the apring under prese-
ure, draw the tool gently but
firmly along the spring so
that & bow ip extended %o-
wards the buffer-bloek step
(mee Pig. l4c).

{1v) The shape of the spring after
thig stroking will te &a
shown, 8 unlform bow being v
formed along the length of

'.,'~" o I.; -
~En~.“._:«| o
the apring (see Fig. 144). =2 }hé

{v) Replace the tool at the root,
and give a s8et to the epring
tc increase the pressure on
the buffer-bleock step until
the apring becomes siraight
{see Flg. l4e).

(o) Final Set in Spring.

FIG, 14. TENSIONING SPRINGS.,
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The final setting of the spring will aprly the necessary increased pressure at the
buffer-block, and yet the spring will be quite straight at the end of the adjustment.
Once the principle of stroking end setting s understood, it can be applied to ia-
orease or decrease Lhe tenslon of any apring without further explanaticn, the eppro-
priete end of the teol being used {see Fig., 15).

For Incressing Tension. Tor Decreasing Tension
< INCREASING OR DECREASING TENSION.

FIG, 15,

9, SPRING-SET CLEARANCES.

9.1 Contact Clearancea. The clearance between make cantacts when the armsture is normal,
and between break contacts with the srmsture is opereted, should not be less than 10
mils, that 1s, helf the height of a stendard dome-ghaped contact point when new, The
clearance can usually be geuged by eye, end is normally much greater than this, If
incorrect, the stralghtness of the springs, particulerly the twin-contecet tongues,
ahould be checked and corrected where necessary.

2.2 contacthlaaragges on Impulging Relaye. On impulsing relaye, the contaot clearsnce of
the K unit 1s or special imporfance and phould be adjusted to meet the following
condiftion -

If the ammature trevel is more than 25 mils, the make contact cleatence should be
adjusted %o be approximately equal to the bresk contect clearsnce, as judged by
the eye. If the ermature travel is 25 mils or lesa, the meke contact clearance
ghould be adjusted to be alightly grester than the break contact cleersnce. After
this adjustment has been made, it should be verified that the break contact cleer-
snce ig not less than 10 mils, but, 1f it 18, the requirement should be met by re-
dueing the make contact clesrsnce slightly. If the reley carrles a meke combact
unit in addition, the contect clearance of the make spring should be adjusted to
be epproximetely equal to that of the mske contsct clearance of the K unit, Con-
tact clearance has a considersble effect on impulsing results. Lerge make contact
clearances on heavily adjusted impulaing relays or small meke contact clesrances
on lightly sdjusted impuleing relsys should be avoided.

9.5 Sequence of Contact Operation, Apart from any X or Y contact uniis and X units, 14
should be checked thet a1l break contact unita break before any make contact unlt
mekes. Similarly, in a change-over unl$, the lever spring should leave the break
spring before it makes coniact with the make spring.. If this requirsment is not met,
the straightness of the epring should be checked and corrected where necessary, as
for incorrect contact clesrance. For K (make-before-breask) unita, the meke and break
operations will cccur in the reverse order to those of a ¢henge~-over unlt.

9.4 Spring Lift. The lift of a spring ia the movement of its lug awsy from the buffer-
block atep, either swey from or towerds the yoke, and, elthough the word "1ift"
suggests s movement in a vertileal direction, in practice, the spring lift is horlzon-
tal becauas @ relay is mounted on its gide. Spring 1ift should be checked by eys, the
armature belng operated for make contacts snd unoperated for break contacts. The
nomingl velue is abouts 5 mils, with a minimum of about 2 mils. If the 1ift 1s judged
to be insufficient, the straightuneas of the springs, pariicularly the spring lugs,
ghould be checked, and corrected where necesasry. A contributory cause may be the
wearing down of the contect points and, when this wear 1s found to be excessive, the
spring-set concerned should ba changed, (For certain X units and certain speclial re-
lays, the spring 11Tt 1s specified on the relay sheet to be zero, that is, the aspring
congerned should no% lift off ths bloek.)
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9,5 Lifsing-Pin Clearsnces.

Glesrences between 1ifting pins and studs are not permitted,

except for certain relays with X or Y contact units {see Paragraphs 9.6 to 9.15) end
certaln special relays,

9.6 X Operation, TEarly operation of s contact unit, elther make or break, iz obiteined

by a shortensd lifting pin immediately above the X uni¥, thereby delaying the action
of the otharT conteet units in the spring-set. The osction of the whole of the apring-
set on the oppoalte side i3 alsoc delayed by packing in the buffer-block, complete
with both spring-sets, soc that the armature has to travel about 10 mils befors it
starts to actuaste the springs, To prevent this from delaylng the action af the X
contact unit, the 1lifting pin belew the X contact unit is lengthened by an amount
equal to the thickness of the packing. This 15 shown in Fig. 18, Thus, a Telay econ-
taining en X contact unit has a packing plece (metal plate) under the buffer-block
end spring-sets, and the X lever spring has special lirting pins, & ghort one above
and B long one below.

Left-Hand Spring-Sst. Right-Hapd Spring-Set.

RN AN

NN T EI-IIII““&n.NGNSN&NﬁMﬁh_;

WARTRNVNNN 1 - e mlﬁﬁ&e&msas&b]
B QRRNRRRRRRN Py

L LA AL B, _

N&k&%&ﬂﬁ&%&%l\ _

‘\\\m‘\\wx\\
AN ORNNNNN T TN — _'-—\\\\m\\\\\\\\\.\\
IR : S | SRR
AR 00N S S AENTE NSNS
SCNNIIADINNN, | o 3 S o RN
ARHERRREIRN & — \\\\\\\\\\\a

Packing Piece

Packing Piece

X Note (Clearaunce
(b} X Operation.

¥ QPERATTON WITH ASSOCTATED CHANOE-OVER UNITS { COMPAHED WI'H NOEMAL OPERATION).

FIG. 15.
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9.7 Adjustment of en X Contact Unit ia exactly the same as for ordinary make and break
units |Paragraphs 5,3 to 5.4), the correet sequence of contact operation being
obtained by means of the constructionsl design of the epring-set.

9.8 Associated Contact Urits. Since the X action 1s obtained by delaying the action of
all cther contact uwnits {in the ¥ spring-set and in the gpring-set opposite), the
ad justments of those other unitse mey be slightly affected.

9.9 A nomal break or chsnge-cver contact unit on an X contact relay is ad justed, as re-
gards lever spring prossure, when the armature is situated 31 mils from the cora, that
ie, corresponding tc the condition that exista on & normal reley with 51 mils travel.
This can be affected by lnserting a 3l-mil gauge between the armature and the core,
and operating the armature, electrically 1f possible. In this way, the extra travel
provided for operatlon of the X contact wnit 1s taken up.

9.10 When all the normal break and chengs-cover units have been ad justed in this menner, the
3l-mil geuge shouid be removed and the armsture allowed to release fully, It is then
neceggary to ensure that the X unit will make or break contect before any normsl break
gspring is moved. The lowest normel breek spring in each spring-set should, therefors,
be given additionsl upward tension until there is suffieient lifting-pln clearance
{aee Tig. 16) to allow this sequence of movement, This lifting-pin elearance, how-
ever, ghould not be so great that the normsl 1ift of the break springs away from the
block is leas than standard (see Parsgraph 9.4).

9.11 A nermal meke or meke-before-break combact unit on an X contact relay 1s sdjusted, as
regards lever-gpring pressure, when the amature is fully relessed, that ias, at 43
mils trevel. Departures from the stendard procedure are not necessary, and the
lifting-pin clearsnee thet would have occcurred if there had been a break spring in
the contact unit is teken up by the movement of the lever spring towards the yoke
{ges Tig. 17).

Left-Hend Spring-Set. Right-Hand Spring-Set.
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X OPERATION WITH ASSOCIATED MAKE CONTAQT UNITS,

FiG, 1%.
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2,12 The order of adjustment of the spring-sets on sn X contact ralay may, therefore, be
gumarised as follows -

{1} Adjust the X contact unit in the stenderd menner {Paragraphs 5.3 to 5.4),

(11) Adjust emeh of the remaining make and make-before-break contéct units in
the standard menner, with the armeture at 43 mils during lever-spring
ad justmenta,

f411) Adjust each of the remalning break and cheange-~over conbact units in the
standard menner, with the armature at 31 mils during levar—apring
ad juatmenta.

{iv) Ineresse the tension of the lowest normal break spring in sach spring-
sat wntll the required lifting-pin clesrance is obtalned.

If it 18 desired to check the lever-spring pressures during adjustment operations,
this should be done before the final increase In tension of the loweat break spring
is mede; otherwise the extra tension of that spring will ceuse i1t to follow the
lever springs when the presaure gauge iz applied.

9.13 ¥ Operation. Late operation of a contact unit, either break or make, is obtained by
a ghortened lifting-pin on the Y lever spring which delsys ita action (see Fig. 18).
A packing plece under the buffer-bloek is not required.

9.14 Adjustment of Y Contact Units. A Y contact unit 1s adjusted in exactly the =zame wey
83 an ordinary meke or break contact unit, except that, when the Y unit is a break
unit (=g shown in Fig. 18), the Y lever gpring 1s not tensicned tc meet the values
specified in Paragraph 7.5. The levser -spring should be tensioned down until the Y
break spring leaves the block step to the extent of the normal spring lift (see Para-
grapn 9.4), but & elsarence should be left below the Y lever spring aa shown in
Fig. 18 to ensure that the Y contact unit is the last to be operated.

9.15 On a Y make contact unit, the lifting-pin clearance is taken up as a result of the Y
lever spring moving towards the yoke. The contect opening of & ¥ meke unit is,
therefore, alightly greeter then normal.

Left-Hand Spring-Set. Right-Hand Spring-3et.
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bV N GRIRES  M

X Note Cleerance.

Y BREAK CONTACT UNIT.

FIG. 18.
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10. CURRENT AND TIMING TESTS.

10.1 General, Relays whieh require special current or timing tests are identified by e
red P.0. code label on the coll cheek [see Fig. 1), snd the gpecial requirements for
such relays are given on individusl relay sheets.

10,2 Relay Sheets should be obtained for red label relays, but only orne copy of any partic-
ular relay sheet should be held at an exchanga.

10.3 Test Points. Where test pointe are shown on relevant adjustment date, they repressnt
eircuit points to whieh a Current Flow Test Set ghould be comnected to check the
characteristics of gpecilal relays againgt current valuses.

10.4 Selection of Test Points. The following notos sre glven for guldance in the selsc-
tion of test polnts -

{1) The testing equipment should be connected so as to indicate the current
flowing through the relay coll; particular attention should be paid to
thig polnt when there is normally a circuit in parallal with the reley
"to be tested.

{11) The ecnnection of bettery or earth to any point of the circult for the
purpoae of the test should not cauase a damaging current to flow through
8 reslgtor, rectifier, low-voltage lamp, ete., connscted tc the same
peint,. If a doubt exists, the item should be disconnected.

{i11) To evold magneblc interfersnes with the relay under test, any adjacent
Telays which have silugged or short-circuited coils, and which normally
are operated by the relasy under test, should be disconnected.

(1iv} The necessity to dlsconnect soldered conneetlons can usually be avolded
by such mersures as lnsulsting relay contacts in ¢ireuit, ete.

10.5 Current Vaiues. The values of operste current, etc., quoted on the relay cheet are
expressed in milliamperes, and should be read as follows -

(1} Saturate. This is the minimum value which must be applied to the relay
prior to making the individusl current teste which follow. Where not
quoted or the word "full" appears, the full potentlal of the exchange
pattery muet be commscted across the relay.

{i1) Hold, This is the value at which the relay must remain operated when
the current ie reduced in one step from the saturaete value, for example,
if 12 mA i3 quoted as the hold value, then the relay muet hold at this
value when the current is reduced frem the ssturate value., The relay
mey, however, hold at a lower value, but the other values, release,
non-operate, otc,, giver on the sheet must also be met.

{1i1} Release. This iz the value a2t which the relay must relesse when the
current lg reduced in one gtep from the saturate or hold value, If the
latter iz quoted, for exsmpls, 1f 10 mA is gquoted, then the relay must
relesse st this value. The relay may, however, release at a higher
value, but the othsr values given on the sheet must also be met,

{iv) Non-operate. This 1s the velue at which the relay must not operate,
for example, if 8 mA is quoted then, when 8 mA 1s applied, the relsy
mugt not operate. The relay may, however, fall to cperate at & higher
value, bubt the other values giver on the gheet must slse be met. [See
aleso Peragraph 10.6.)

{v) Operate. This 1s the value at which the relay must fully operats, for
exampls, 1f 16 mA 1s quoted then, when 16 mi is applied, the relay must

Page 17. Issue 2, April, 15953,



TELEPHONE
Rolays
AD 1001

fully operate. It may, however, operate with less cufrent, but the
other values given on the gheet must also be mst. .

10.6 Test Values and Order of Current Tests. Test values of operate current, eta ., are
Tor use when testing @ relay to detemmine if it requires readjustment. The tests
ghould be made under the correct magnetie conditions, that 1s, after satqpatiqn, )
When more than one bteat current 1s to be memsured, the order of tests Bhould Y]
followy - .

SBaturate, Hold, Release, Non-operate and then Operate current tests.

It ig normally, unnecessary to apply the saturate current more then onde 'for any
series of tests. In the definition of non-aperate current, it is stated that &ll
break springs must -be free of the buffer-block steps and, from this it followa,
when the non-operate current is applied, there must not be any appreclabls redidtion

- of make contact clearance even when break springs are not fitted. This requirenént
should be rigidly gbserved,

10.7 Readjust Values snd Adjustment. Readjust values of operate current, ste., are for
use when the test valueg are not met, and the relay requires readjusting., The )
foliowing notes sre given for guldance when readjusting a relay to meet the readjust
values -

(1) The ermeturs should be removed, and the pole face, knife edge, and the
backgtop should be ¢lsaned with a chamois leather.

{11) The resigual, ammeture travel and block pressures should be adJusted
within tolerances.

{1ii) The lever-spring pressures should be varied within the gpecified 1limits,

{1v} When it is specified on the relay sheet that certain springs are to be
"adjusted to meet current tests” and no limits are quoted, then the
lever spring presaures -

{a) Should not be reduced to such an extent that spring 1ift is
reduced below the stendard reguiremenis (see Paragraph 9.4).

(b) May exceed the minimum limit of 8 gm. quoted in Paragrapha
7.5 and 7.6, The maximum lever spring tension for 12- and
14-mil springs willl then be as follows -

Spring Break Make
12 mils e sen “ns logljlg 29 gm.
14 mils e sew ens 10 gn, 30 gm.

12 mils with thick break contact gpring 25 gm,
14 mils with thick break contact spring 30 gm,

10,8 With the excepticn of timed relays {see Paragraph 10,10}, 1f @ifficulty is exper-
ienced 1n adjusting any relay to function correctly, elther the coll op the complete
relay should Wé chenged, OChange of the complete relay will be necesaary in tha cags
of a relay with a bracketed residusl.

" h:,

10,9 Current Tesbter. A& Current Flow Test Set is shown on Drawing G.E. 860 and ‘this set
is to be used for current tests.

S

v

10,10 Timing Tests. Timing testers are used ia adjuating a particular ralqy to Tmeet
timing requiremente. .
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10.11 Operate Lag. If the operate lag of a relsy is found 0 be oubtside the range per-
mitted, the relay should be readjusted sc that its lag lies between the maximum and
the mean value of the range. To meet much velues, it should firast be checked that
the block tensgion, lever tension, armature travel and reasidusl [if adjustable) are
within the tolerances. The lsver-apring tension should then be varied to meet the
required lsg, and, except where lever-spring tension limits are quoted, the lever
tensions should be as shown in Paragraph 10.7 {iv).

10.12 Release Lag. If the releases lag of & relay is found to be outside the range per-
mitted, it should be readjusted 30 thab its lag liss between the minimum and the
mean valus of the timing remge. To meet such valusg, it should first be checked
that the block tension, lever tension, armature trevel and residusl are within
tolerances., The residual should be varied to meet the required release lag. After
any residual readjustment, the armature travel should be checked and raad Justed, 1if
necessary, The reaidual velus (* 1 mil) shown on the relay spool cheek should be
used as the readjust value, Variations from the marked residusl value will some-
timea be necesgary to obtaln the reguired timing.

10.13 A Test Clip has been developed primarily for use in connection with the teating of

relays, and a deseription snd method of use 1s glven in Telsphone Engineering
Instruction, Relays AD 0002,

11, MISCELLANEQUS.

11.1 Speecisl Applications of 3000 Type Relays. The undermentionsd 1tems are bagicelly
the same as the J00C typs relay, bub their adjustment 1s the subjeet of imdividusl

ad justment instructions as detailed. Relay sheets will not generally be provided
for thase_ralays.

{i) Thermal Relays,
{11) High Voltage Relays.
(i1i) Ringing and Tone Vibrators.
{iv) Relay Switches.

11.2 Breakdown Tests., Where 1t is guspectsd thet & relay, as & result of incorrect per-
formance, mey bhe breaking down, the following further tests may be advisable -

{1) Resistance. Test for resistance gpecified on relsy label,

(4} Breskdown, Test for breakdown, using & 500 volt megger if available
or the 400 volt insulation test on an autometic exchange test desak,
ag follows -

la) Between all temminels snd frame.
{b) Between all windings.,
{c)} Between all insuleted parts.

{111) Insulation Resistence. The insulation resistance between windings end
cors for eny relay and between windings aleo on double wound relays
shall he not less than 100 megohms messured as in (b) above.

11.3 Tools for 3000 'Type Relays. The followlng additionel tools are required for the
ad jugtment of 3000 Type Relays and are includsﬂ in Tool Kit, No. 11,
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Serial
Tool. Description, and Usa,

HNo. Ttem.

164 Ad juster, Spring 52/164 Spring adjuster.

168 Adjuster, Spring Torgue 52/16R Adjusting relative posl-
ticns of twin contact -
pointa.

36 Armature Shos-horn 52G/27 Replacing armaturss.

53 Bender, Armsture 52/39 Armature bending.

139 Gauge, Thickness, 0.0015" 52F/11 Genersl.
to 0.015"
149 Gatige, Thicknessz, 0,002" to 52F/25 Armature travel and
0,046", holed one end regidual.
151 Gauge, Tensicn, 10 to 52F/21 General.
80 gms.
154 Gauge, Tension, 4 to 52F/24 Genersal.
24 gms.
171 Insulator, Contact 526/10 Insulator for relay
gontaet pointe.
201 Mirror, Magnifying, Dental 520/3 General,
Type, No. 2
211 Pliers, Bent, Duckbill 588/4 General,
281 8panner, Box, D.E. 7/32" x 524725 Reasiduel acrew adjustment.
1/4", with screwdriver

The tools specified above should be used only for the purposgss for which thay‘a}e in-

tended.

demaged by 1lteg use should be chenged,

11,4 Replacement of Parts,

those of a reley wlth a "bracketed" residual value.
permigeible to change the yoke or coil, and, if either of these items 1z found to be

faulty, the complets relay should be changed.

Any %00l that ie in such a ocondition thet screws, nuts, or springs would be

Fartg of any relay cen be chenged 1f found to be faulty, except
I the letter cese, 1t is not

Refsrence should be made to Telephone

Englneering Instruction, Relays A 1102, for the procedurs to be adopted end the part
numbers of the varioug items,
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