
BELL SYSTEM PRACTICES
PlantSeries

RELAYS

NOS. 209FA, 209FB, 209FC, 209FG, 209FH,

SECTION 040-231-711
Issue6-D, May, 1954

AT&TCo Standard

209FJ, 215A, 215H, 228A, 255A,

AND MODIFIED NO. 228A PER D-1601 18

USING THE NO. 111 A1 OR

REQUIREMENTS AND

10 GENERAL

1.01 This section covers the electrical
requirements for the Nos. 209FA

209FB (D-91711) 209FC (D-92651), 209&G,
209FH, 209FJ, 215A or 215H, 22gA, 255A,
and modified No. 228A per D-160118 relays
using the No. lllA1 or No. 111A2 relay
test panel.

1.02 The section is reissued primarily to
revise the contact requirement.

Detailed reasons for reissue will be found
at the end of the section.

1.03 Any adjustments due to failure to meet
the requirements outlined in this sec-

tion shall be made in accordance with the
procedures covered in sections applicable to
the relay.

1.0/+ When testing 209- and 215-type or
modified No. 228A per D-160118 relays

not equipped with tungsten contact screws,
the contact test shall be made first in
order that the low voltage used in this
test can give a reliable indication of the
contact condition. If other tests are made
before the contact test, the higher voltage
used on these tests may temporarily break
down a poor or dirty contact condition.
When testing 228-type relays except the
D-160118, the biag test shali be made before
the contact test.

1.05 Only one relay shall be plugged into
the test panel connecting blocks

while test or adjustments are being made.
All other relays shall be kept at least 12
inches from the relay under test or ad-
justment, if Practical. All electrical
test requirements shall be aDplied with
the relay cover in place.

1.06 In order to prevent improper relay
adjustment due to’improper testing

current, care should be taken that the
correct relay selectlon key is operated and
that only one of these keys is in the oper-
ated position at a time, except as specified
in 2.02(b)(2) and 4.06.

1.07 The requirements and procedures given
in this practice assume that the

relay to be tested has been plugged into the
connecting block on which the designation
corresponds to the code of the relay and
the operation of the selection key on which
the designation correspond to the code
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NO. 111A2 RELAY TEST PANEL

ADJUSTING PROCEDURES
of the relav. Unless otherwise stated
all other keys shall be normal.

Note: The Nos. 209FG, 209FH, 209FJ,
~215H relays are the same as the
Nos. 209FA, 209FB 209FC, and 215A

irelaya respective y,exceot that they
are equipned with tungsten contacts.
In the No. lllA1 test panel, 255-type “
relays are tested wit’hthe same key
as the Nos. 209FB and 209FH relays. .

1.08 In this section the requirements are
specified in terms of meter scale

readings. A reading of zero is midscale
and a reading of 100 is full scale.

1.09 The modified No. 228A relay per
D-160118 shall be tested and readjusted

only in a No. 111A2 relay test panel.

2* REQUIREMENTS

2.01 Contact: When the keys on the test
wre operated as shown in

Table A or B, the needle of the milliammeter
shall indicate a value on the scale to the
right of zero (midscale) and this value
shall be equal to or less than the reading
given in the table. Table h shall be used
for relays equipped with tungsten contacts.
Table B shall be used for all other relays.

TABLE A

t FOR RELAYS EQUIPPED WITH
TUNCST-UN CONTACTS

Relay Operated tt Requirements in
Under Position of Meter Scale ReadinKs
Test Keys Read.1Only

Test ~.

209FG CONT TEST ON ttt 25
209FH CONT TEST ON 25
209FJ CONT TEsT 0!4
215H CONT TEST ON ;;
228A CONT TEST ON 20
255A CONT TEST ON 20
D-160118 CONT TEST ON 20

t Where the contact screw is equipped with ~
tun sten contact metal, the letter W
or f is stam~ed on the head of ●he screw. ,

tt see 1.o8. ‘
ttt In those caees where the No. 209FG relay

haa a 0.002-inch contact travel adjust-
ment, such assmultiple senders, the meter
scale reading shall be lb readjuat. +
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SECTION 040-231-711

TABLE B

telay Operated f Requirements In
Under Position of Meter Scale Readingg
Teat Keys Test k Read~

Test Bat.

209FA CONT TEST ON tt 25
209FB CONT TEST ON 25
209FC CONT TEST ON 25
215A CONT TEST ON 15
228A CONT TEST ON 20
D-160118 CONT TEST ON 20

t see 1.08.
tt In those cases where the No. 209FA relay

has a 0.002-inch contact travel adjust-
ment, such aa multiple senders, the
meter gcale reading shall be 11+test and
readjuat.

(a) 209-.215-,and 25 De and Modified
No. per D-1 Relays: When

the keys on the test panel are operated
as shown in Table C. the needle of the
milliammeter shall ;ibrate steadily and
the center of vibration shall not exceed
the readings given in Table C. On the
No. 111A2 test panel, the vibration is
barely perceptible.

TABLE C

Relay Operated t Requirements in
Under Position Meter Scale Readiniie

‘-L
eat Read~

209FA ON BIAS
209FB ON BIAS
209FC ON BIAS
20$WG ON BIAS
209FH ON BIAS
209FJ BIAS
215A X BIAS
215H ON BIAS
255A BIAS
D-160118 % BIAS

2 ZERO
ZERO

: zERu

2 ZERO
2 ZERO

ZERU
: ZERO
h ZERO
2 zERO
2 ZERO

t see 1.08.

(b) 228-tYPe Relays Except D-160118

(1) When the keye on the test panel are
operated to tho ON and BIAS posi-

tions it shall be possible by meane of
the b{aeing screw, where provided, to
obtain a continuounl Incroaalng

rdeflection of the ml liammeter needle
toward the left when the biasing screw
1. turned toward SPACE and toward the
right when the biaaing screw ia turned
toward MARK. This adjustment shall
penalt a deflection up to ● mater ecale
reading of 20 (test) ●nd 25 (readjuet)

on both sides of zero. After thie test,
the biasin screw shall be returned to
its centra

‘!
osition so that the milli-

ammeter need e vibrates at zero.

(2) Pole-piece Screw Clearance (Read

and b~): ‘i
th the keys marked

operated toEether with the keys
operated in (l), the-armature shall not
gtrike against either pole-piece screw
as determined audibly when the bias test
is zero with the 228A key alone operated.

2.03 Sensitivity (Readjust Only
keys operated as shown in

relay shall meet the operate and the non-
operate requirements imposed by the test
panel. Gauge by the electrical indications
shown on the milliammeter aa covered in
Table D. Sensitivity requirements are

Z;lT;ei”io?2;;;ip~eFk:IZ61?iFept ‘he

TABLE D

Sequence Operated
of Position t Requirements in

Check
—a

Meter ”Scale Readin~s

1 ON SPACE FULL SCALE - RIGHT
2 ON SPACE

OPR FULL SCALE - LEFT
3 ON SPACE FULL SCALE - RIGHT
4 ON SPACE

NON OPR ttF’UZLSCALE - RIGHT
MARK FULL SCALE - LEFT

i % MARK
OPR FULL SCALE - RIGHT

7 ON MARK FULL SCALE - LEFT
8 ON MARK

NON OPR ttFULL SCALE - LEFT

t See 1.08.
tt With i?No. 215A or No, 215H relay the

rea~ing for checks L and 8 may be zero.

3 *.. PROCEDURES FOR APPLYING TEST REQUIREMENTS

3.01 Before applying the following electrical
tesY,requirements the relay shall have

passed a vlaual contact inspection as covered
-in the secti~ applicable tc the relay under
adjustment. A“ilelectrical tests shall be
made with the cower in place.

3.02 The procedures covered below should be
followed to determine whether the

relay is satisfactory for service. The test
requirements covered in 2.01 and 2.02 are
associated wltn these procedures.

3.03 All keys on the test panel should be
in their nornnl poeiti.onsbeforo

plugging the relay into the test panel
connecting block ●nd starting the tests.
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1SS 6-D, SECTION 040-231-711

*9 -.21 5-type and Modified No. 228A
per D-1

3.04 Plug the relay to be tested, without
removing the cover, Into the connecting

block on which the desi~nation corresponds
to the code of the relay under test.

3.05 Operate the key on which the desig-
nation corresponds to the code of the

relay.

Contact

~.06 Operate the CONT TEST key. Operate
the BAT key to the ON position and

observe the milliarmmeter. The milliamrneter
needle should indicate a value on the scale
and should meet the test requirements
covered in 2.01, Table B.

Note: It is important that the keys
~ld be operated in the sequence
given above. If the BAT key is oper-
ated first the higher voltage impressed
on the contacts may temporarily break
down a poor or dirty contact condition.

3.07 Upon completion of the contact test
restore the CONT TEST key to normal.

Bias

3.08 Operate the BAT key to the ON posi- -
tion if not already operated.

Operate the BIAS key. The milliammeter
needle should vibrate steadily and should
meet the test requirements covered in 2.02.
On the No. 111A2 test panel, the vibration
is barely perceptible. The meter indicates
SPACING bias when the needle deflection is
to the left of zero and MARKING bias when
the deflection ia to the right of zero.

3.09 Tap the relay cover lightly with the
handle of a screwdriver and note any

change in the reading of the meter. If a
change in reading is observed it may be
due to magnetic particles on the pole
pieces or to loose assembly of the relay.

3.10 UFon completion of the bias test
restore all test set keys to normal.

228-type Relays Except D-160118

Bias

3.11 Plug the relay to be tested, without
removing the cover, into the con-

necting block on which the designatio~
corresponds to the code of the relay under
test.

3.12 Operate the key on which the designa-
tion corresponds to the code of the

relay.

3.13 Operate the BIAS key and operate the
BAT key to the ON position. The

milliammeter needle should vibrate steadily
and should meet the test requirements
covered in 2.02(a). On the No. 111A2 test
panel, the vibration is barely perceptible.
The meter indicates SPACING bias when the
needle deflection is to the left of zero
and MARKING bias when the deflection is to
the right of zero.

3.14 Tap th~relay cover lightly with the
handle of a screwdriver and note any

change in the reading of the meter. If a
change in reading is observed it ma be

!due to magnetic particles on the PO e
pieces or to loose assembly of the relay.

3.15 Upon completion of the bias test
restore the BIAS key to normal.

Contact

3.16 Operate the CONT TEST key. The milli-
ammeter needle should indicate a

value on the scale and should meet the test
requirements covered in 2.01, Table B.

3.17 Upon completion of the contact test
restore all test set keys to normal.

PROCEDWES FOR APPLYING READJUST
+~?ENTS

1+.01 The procedures covered below should
be followed only when the relay fails

to meet its test requirements.

4.02 Check to see that the mechanical re-
quirements as covered in sections appli.

cable to the relay under adjustment are met.

1+.03 All keys on the test panel should be
In their normal position before

checking readjust requirements.

1+.04 Operate the key on which the desig-
nation corresponds to the coda of the

relay. Where thare is no designation for
the D-160118 relay, the key for the 22$- +
type relay shall be used.

Bias

4.05 Operate the BIAS key. Operaten~he
BAT key to the ON position.

milliammeter needle should vibrate steadily
and should meet the read ust requirements

~covered in 2.02(a) or (b (l). On the
No. 111A2 test panel, the vibration is
barely perceptible.

4.06 Pole-plece Screw Clearance: When
readjusting 22g-type relaya except

the LI-160118 operate the Nos. 215A and
228A keys. ‘f’hearmature shall not strike
either pole- iece screw aa specified

Yin 2.02(b)(2 when tha regular biae teat,
made with the No. 228A key alone operated,
10 zero.
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SECTION 040-231-711

4.07 Upon completion of the bias adjust-
ment restore the BIAS key to normal.

Also restore the No. 215A key to normal, if
operated in 4.o6.

Sensitivity

4.08 Operate the MARK SPACE key to the
SPACE position. The meter needle

should show a deflection of approximately
full scale to the right.

/+.09 Operate the OPR NON-OPR key to the
uPR position and hold it operated.

The meter needle should show a deflection
of approximately full scale to the left.

4.10 Release the OPR NON-OPR key. The
meter needle should show a deflection

of approximately full scale to the right.

4.11 Operate the OPR NL)N-OPR key to the
NON-OPR position and hold it operated.

The meter needle deflection to the right
should not change when a 209- or 255-tYpe
or D-160118 relay is being tested. In the
case of a 215-type relay with the correct
mechanical adjustments, the meter needle
mhould show a deflection of approximately
full scale to the right or zero (midscale).
Release the OPR NON-OPR key.

&.12 Operate the MARK SPACE key from the
SPACS position to the MARK position.

The meter needle should show a deflection
of approximately full scale to the left.
Repeat the tests described in 4.09 to 4.11.
The meter needle deflections for this
series of tests will be in the opposite
dlrectiop from those given in the para-
graphs above. Adjustments should be made,
as required, until the relay meets the
requirements in 2.03.

k.13 Upon the completion of the sensitivity
adjustment, restore the MARK SPACE

key to normal.

4.lf+ If adjustments have been made to
meet the sensitivity requirements,

repeat the check for bias as covered in
4.05 LO 4.07 inclusive and if necessary
make further adjustments. If further
adjustments are made repeat the check for
sensitivity as covered in 4.o8 to 4.13.

Contact

L.15 qperate the CONT TEST key. The milli-
ammeter needle should indicate a value

on the scale and should meet the readjust
requirements covered in 2.01. Release the
CONT TEST key.

Final Check

4.16 Upon the completion of readjustments
remount the relay cover and check

that all readjust requirements are met.

4.17 Upon completion of the final check
restore all test set keye 60 normal.

REASONS FOR REISSUE

1. To amplify the selection key infor-
mation for 255-type relays when usin

7the No. lllA1 relay test panel (1.07 .

2. To revise the infonuation regarding
requirements being specified in terms
of meter scale readings (1.08).

39 To revise the contact requirement (2.01).

4. To amplify a procedure for applying
test requirements for bias (3.08).

5. To amplify a procedure for applying
readjust “requirements (4.04).
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