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X-75514

INTRODUCTION

This is one of a series of Engineering Reference Data Bulletins containing information on apparatus
designed by the Bell Telephone Laboratories, Inc., for other than military applications, and manufactured by
the Western Electric Company or by other suppliers in accordance with specifications prepared by the Labora-
tories. It is intended primarily for use by engineers of the Laboratories, and contains information on apparatus
which may be rated AT&TCo Standard, A&M Only, Component Part, or Special; codes classified ML; or codes
designated for nonassociate use. Codes rated Manufacture Discontinued are not included.

ltems designated as PREFERRED are those recommended for use wherever practicable. ltems not so
designated are NONPREFERRED and should not be specified in new applications unless there is no other way
of economically accomplishing the desired results. The NONPREFERRED items include (a) the older designs
which may have been superseded but are still required for maintenance purposes, (b} designs more expensive
to manufacture than others which may perform the same functions, and (c) items in such small demand that they
are more costly to furnish. ,,

It is planned fo bring this bulletin up to date periodically; however, the information contained herein may
not be complete and ratings of the items are not shown. The final selection of apparatus should, therefore, be
made off the basis of the usual sources of information such as the Western Electric Apparatus Card Catalog,

the manufacturing specifications, and price data. For information regarding the output of apparatus refer to the
Western Electric Report A-822.1.

The bulletin may include some codes of apparatus for which catalog cards will not be found in the
Western Electric Apparatus Card Catalog. Such codes are in general rated "Component Part.” This rating is
applied to apparatus where it is believed that the associated telephone companies will have no need for appa-
ratus card catalog information and orders for the apparatus from the field are not expected.

When apparatus which is not listed on a white card in the Western Electric Apparatus Card Catalog
is selected for use in new applications, the Standards Engineer, Department 5241, Bell Telephone Laboratories,
Inc., 463 West Street, New York, should be notified of the new use and probable demand so that consideration
can be given to rerating the apparatus. When such new applications are made within the Laboratories, the
selection should first be discussed with the department responsible for the design of the apparatus.
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SECTION 1|
GENERAL

Relay Types

The relays generally used in the step-by-step switching systems are coded as 221, 222, 223, 224,
225, 247, 248, 251, and 252 types. The 223 and 224 types are equipped with two spring pile-ups per
relay; the others have only one spring pile up per relay. The 247 and 248 types are used only to ob-
tain slower release times than can be obtained with the 221 and 222 types. The 251 and 252 types
are designed for use as electropolarized relays. o

The 221, 223, 247, and 251 relays are mounted on the left side of switch plates and also are
mounted on relay racks. The 222, 224, 248, and 252 relays are mounted in the right-hand position of
switch plates. The 225 relay is shorter than the other types and is designed as an auxiliary to the
longer types to be used when the available amount of space does not permit the use of longer relays.
It mounts on the switch below the release magnet in what is known as the "Z" position. lllustrations of
these relays are shown in Fig. I.

Consfruction

The core of these relays consists of a round rod of magnetic iron. A magnetic iron, L-shaj;ed
bracket is attached to the core at the rear, the long arm of the bracket extending to the front end. of
the relay parallel to the coil. This is the return pole piece and is known as the heelpiece.

The flat magnetic iron armature is mounted directly in front of the core and is pivoted to a
bracket or yoke which is attached to the front end of the heelpiece. All these relays except the 223
and 224 types have an armature with one lever arm and one spring pile-up per relay. The 223 and
224 types have an armature with two lever arms and have two spring pile-ups per relay. The position
of the armature yoke is adjustable, permitting variations to be made in the heel gap.

The armature is equipped with one adjustable stop pin or residual screw consisting of a brass set-
screw passing through the armature. By adjusting this residual screw the operated armature airgap may
be varied, thereby controlling the releasing characteristics of the relay. The armatures of the 251 and
252 relays are not equipped with a residual screw.

247 and 248 Relays

For all of these relays except the 247 and 248 types the movement at the contacts is 2.5 times
the movement at the armatfure gap, that is, the ratio of movement at the contacts to movement at
the armature is 2.5 to |.

The 247 and 248 types were designed with a one to one ratio of movement at the armature in
order to effectively reduce the pull required at the armature gap. With these relays longer release
times will be obtained for any given spring load than can be obtained with the 221 or 222 relays.

251 and 252 Relays

The 251 and 252 relays are 3-pole electropolarized relays. These relays are equipped with two
separate windings, a front winding for operating the relay and a rear winding for furnishing the polar-
izing flux. The latter is connected across the full central office voltage supply. An iron front pole piece

wiﬂ:i two arms connects with another pole piece attached to the center of the core between the two
windings.

The operation of this relay is as follows: In its normal unoperated position, the armature is resting
against the iron back stop screw on the front pole piece. It is held in this position by polarizing flux in-
stead of being atracted to the core because the polarizing flux splits two ways: (1) through the core,
armature airgap, armature, and heelpiece, and (25> through the center pole piece, arms of front pole
piece, iron back stop screw, armature, and heelpiece. Since the reluctance of the second path is con-
siderably less than that of the first path due to the absence of an airgap, the major portion of the
polarizing flux will flow through the second path and therefore hold the armature in that position.

When the operating winding is energized in the same direction as the polarizing flux, the arm-
ature will be attracted to the core, aided by the polarizing flux through the core, provided the
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GENERAL

operating flux is sufficient to overcome the effect of the polarizing flux through the front pole piece and
the tension of the operating springs. At the instant the armature breaks the magnetic contact with
its back stop screw, the relative strength of the polarizing flux through the two paths- changes and
finally reverses.

When the operating current is applied in the reverse direction, the armature will not move from
its unoperated position unless the applied operating current is increased sufficiently to overcome en-
tirely the effect of the polarizing flux through both paths. Normally such high currents are never ap-
plied.

Mounting Space

The horizontal mounting space required by these relays varies from 1-21/32 inches to 2-5/8 inches
according to the number of contact springs. The maximum vertical dimension of the relays with single
spring pile-ups is 1-11/32 inches and with two pile-ups per relay is 1-15/32 inches.

Windings

These relays are wound with single or multiple windings over the iron core or in conjunction with
copper sleeves or copper slugs. Most of these relays were designed for spool winding Luf are now
using filled coils. The spool number shows the arrangement of the windings and the dimensions of cop-
per sleeves or slugs where provided. The spool arrangements appear in SPOOL NUMBERS.

Where relays are used to furnish talking battery to the subscriber, they should use windings de-
signed to provide transmission balance. Parallel windings (spool 17} or sandwich windings (spool 21)
are equally satisfactory. Spool 21 is wound with enamel-insulated wire, whereas the parallel windings
are more costly because they are wound with enamel-nylon-insulated wire. The transmission balance
obtained with tandem windings (spool 4} is not as satisfactory due to the different magnetic efficiency
of the front and rear windings.

Contacts

The contact springs are of the cantilever type and are mounted on the rear of the heelpiece with
the contact end just in front of the stud on the armature lever arms. The springs are actuated by the
armature lever, being flexed sufficiently to make and break contacts when the armature moves toward
the core.

Contact sequences are obtained by adjusting and positioning the springs.

The number of springs used on these relays when mounted on step-by-step switches is limited by
the space available. The maximum number of springs for relays mounted in the left position (221,
223, 247, and 251) on the switch plate is generally 10 per pile-up. The maximum number of springs
for the right-hand position relays (222, 224, 248, and 252 types) is generally 14 per pile-up.

Adjustments

The relays are adjusted by changing the tension of the various springs and by varying the arma-
ture airgap, contact separation, and spring follow. The unoperated airgap is regulated by bending the
armature lever and the operated airgap by means of the adjustable residual screw. The contact separa-
tion and spring follow are regulated by positioning the springs.

The gauging values are given in SPRING COMBINATIONS. Nonoperate current flow require-
ments are always specified for these step-by-step relays.

Current flow adjustments or gauging adjustments other than now specified for any code can be
used if within the capability of the relay. :

When applying gauging requirements to these relays, a gauge is inserted between the armature
and the core, and the relay is energized on a soak current to insure that the armature pulls solidly
against the gauge. When the circuit is operated there is a residual flux left in the core which reduces
with time. To insure that the current flow requirements are always applied with a known magnetic con-
dition of the core, the current flow requirements should be preceded by a soak requirement.
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Time-delay Relays

To provide slower than normal operate or release time, short-circuited windings are provided in
the form of slugs or sleeves or both slugs and sleeves, as indicated in SPOOL NUMBERS.

A given volume of copper is most efficient in delaying the release of a relay when used in the
form of a sleeve. This is due to the much lower effective resistance of a sleeve compared to that of a
slug.

A relay with a front or armature end slug is generally slightly slower releasing than a relay with
the same slug at the rear or heel end.

The operating time of a relay with a heel end slug is similar fo that of a relay which does not
have copper sleeves or slugs. This is due to the fact that the relay operates on a leakage flux which
does not penetrate the slug until after a definite lapse of time. Heel end slugs are used for many slow
releasing relays because the slug has but a slight influence on the operating time.

A relay with an armature end slug is generally slightly slower operating than a relay with the
same volume of copper in the form of a sleeve.

Maximum time delay, either operating or releasing, is obtained when the maximum permissible
winding space is allocated to the crelay winding.

The releasing time of a relay with either an armature end or heel end slug and the operating time
of a relay with an armature end slug is approximately proportional to the length of the slug. The op-
erating and releasing times of relays with different copper sleeves vary as the logarithms of the ratio
of their outside to inside diameters.

A copper sleeve is more efficient than a copper slug at the rear end of the core for relays re-
quired to operate and hold on pulses such as the B and C position relays of the step-by-step system.

Heating

The maximum mean winding temperature for normal operation should not exceed 225F for all
types of insulation.

The maximum mean winding temperature for black enamel insulation should not exceed 250F for
trouble heating periods of indefinite duration. Where trouble conditions would not occur, or recur, for
a cumulative total of 48 hours during the 40-year life of the relay, the mean winding temperatures
may be allowed to reach 325F for enamel insulation and 360F for silk, nylon, or heavy formex in--
sulation. Where relays are operated for longer than 48 hours at this temperature, there is a tendency
for the insulation to break down and further increase the wattage.

Fig. 2, provides curves from which the final femperature can be determined for various step-by-
step relay spools mounted on a standard selector switch plate under its cover with one relay energized.

The data available are only applicable to relays wound with copper wire. In case the relay is
wound with copper wire in combination with resistance wire, or where service conditions arise in which
other than a constant voltage is used across the winding, consult the relay requirements group.

Directions for Use

Specification X-75514 contains complete relay code information on all coded 221, 222, 223, 224,
225, 247, 248, 251, and 252 relays that are rated Standard on the date of this issue. :

The specification is arranged to facilitate selection of relays to meet particular circuit require-
ments. The relay code information, that is, code number, spring combination, contact metal, residual,
winding, and adjustment information is listed in Tables | to VIi, inclusive, according o the number of
contact springs on each code. For example, relays having five make contacts are listed under 10 CON-

TACT SPRINGS; relays having two break-make contacts are listed under 6 CONTACT SPRINGS.

To locate the detailed code information for a particular coded relay, lists of codes in numerical
order are provided preceding Table 1. These show the table number and the number of contact springs
where this information can be found.
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GENERAL

Selection of Relays

For convenience in selecting relays the code information is listed in seven tables:

TABLE |  Single-wound general purpose relays
TABLE I  Double-wound general purpose relays
TABLE 1l Single-wound slow-acting relays

TABLE IV  Double-wound slow-acting relays
TABLE V  Slow-acting 247 and 248 relays
TABLE VI 225 (short core) relays

TABLE VIl 251 and 252 (electropolarized) relays

In selecting relays, extra contact springs can be justified economically depending on the annual
demand for the particular relay application. In using the data outlined below, the demand considered
should be a recurring annual demand rather than an initial demand.

Annual Demand Permissible
for Relays Extra Springs
2500 to 5000 I
1250 to 2500 2
900 to 1250 3
700 to 900 4
500 to 700 5
300 to 500 7
Less than 300 Up to 10

Preferred Codes

In selecting relays for new applications, it is desirable to use the codes which have reasonably
high demands. These relays are distinguished by the letter (P) preceding the code number in the code
information tables. For example, the 221 A coJe will be found listed in TABLE Il as (P)221A.

Procedure

Count the number of makes (M}, breaks (B}, transfers (BM), etc., required for use in the circuit;
then count the total number of springs. Look in the proper table beginning with the exact number of
springs and then with extra springs until a suitable relay is found.

Adjustments

The current flow requirements in the tables are readjust requirements. The test requirements to
be shown in the circuit requirements tables should be 5 per cent easier than the readjust, that is, op-
erate and hold test requirements are 105 per cent of the readjust, and nonoperate ancl release shourd
be 95 per cent of the readjust.

The test and readjust values should be readable on the 35C test set. it has three scales with the
nearest readable values as shown below:

For Currents Readable
Between Tolerance

0 and 15 ma =+0.] ma
I5 and 75 ma +0.5 ma
75 and 750 ma +5.0 ma

All current flow adjustments should be preceded by a soak. Specify full soak (FS) for all relays
where the resulting current flow is less than 700 milliamperes. If the full soak would exceed this value,
specify the soak current shown in the tables.

The mechanical adjustments are covered in Bell System Practice A460.040.
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Symbols

For double-wound relays the symbols in the circuit requirement table mean:

P

3

T

Q

P/S
P/T
P//S
P//T
S/T
S//T
5/Q
P1/P2
S(N.L.)
T(N.L.)
F

R
FS

I

primary winding

secondary winding

tertiary winding

quatinery winding

primary and secondary windings series aiding
primary and tertiary windings series aiding
primary and secondary windings in parallel
primary and tertiary windings in parallel
secondary and tertiary windings series aiding
secondary and tertiary windings in parallel
secondary and quatinery windings series aiding
parallel windings ,

noninductive secondary winding

noninductive tertiary winding

front winding

rear winding

full soak

Resistance Tolerance

Unless otherwise stated the resistance varies -5 per cent.

Timing Requirements

GENERAL

Timing requirements in milliseconds are specified for slow-release relays which hold from the
contacts of pulsing relays of selector, connector, and some repeater circuits. The relays are generally
the B and C relays of selectors, B, C, and E relays of connectors, and the B and C relays of outgoing

repeaters.

Specify hold readjust, release readjust, and release test times in seconds, and a pulsing test set

requirement for the test hold

quirements,

For additional information on timing requirements refer to Bell System Practice A493.051.

TCI Library www.telephonecollectors.info

value. Specify nonoperate test and nonoperate readjust current flow re-

Page 1-7



X-75514

SECTION 1!
CODE NUMBERS

Code Table Page Code Table . Page : Code Table Page
221A n V-2 221BA M.D. 221DA M.D.

221B 1 V-l 221B8B I iv-4 221DB M.D.

221C M.D. 221BC 1 ITl-1 221DC M.D.

221D 111 V-3 2218D i V-1 221DD M.D.

221E I V-1 221BE M.D. 221DE 1L V-5
221F M.D. 221BF I v-4 221DF I -1
221G 111 V-5 221BG M.D. 221D0G 1 -4
221H I V-5 221BH I 111-1 221DH 1 11-4
221J HI V-2 2218J I V-5 221DJ I V-5
221K 11 V-2 2218K I -7 221DK II v-7
221L il V-2 221BL 11 V-2 221DL 111 V-3
221M M.D. 221BM I V-1 221DM M.D.

221N M.D. 221BN v Iv-2 221DN v Vi-3
221P Il -4 221BP M.D. 221DP i Iv-9
221R 1 V-4 221BR I V-5 221DR 11 V-4
221S M.D. 221BS M.D. 221DS 11 V-6
2217 I ~ HI-3 ) 221BT I V-4 22107 jI V-6
221U I HI1-3 221BU I 11i-2 221DU 1T V-5
221W I IIi-4 221BW M.D. 221DwW It iv-2
221Y H 11 221BY 1 -1 2210Y 1 111-3
221AA 1 HI-3 221CA I If-1 221EA I V-2
221AB H MI-3 221CB 1 HI-3 221EB n Iv-5
221AC i -4 221CC I V-3 221EC 1 ni-1
221AD I III-1 221CD jH1 V-1 221ED I V-4
221AE 1T V-7 221CE I V-2 221EE I I11-5
221AF i 1i-2 221CF 111 V-2 221EF m v-4
221AG I 111-2 221CG I V-2 221EG M.D.

221AH I 111-1 221CH H1 V-5 221EH M.D.

221AJ M.D. 22104 11 V-5 221EJ I -4
221AK M.D. 221CK m V-3 221EK It v-4
221AL i 1.2 221CL HiH V-1l 221EL II v-9
221AM I V-1 221CM I V-8 221EM I 11-5
221AN I V-3 221CN 1 -1 221EN I -4
221AP . HI V-4 221CP 11 v-1 - 221EP M.D.

221AR 111 V-6 221CR v VI-2 221ER M.D.

221AS 1§ V-5 221CS I V-5 221ES 111 V-2
221AT II1 V-3 221CT 11 V-4 221ET 11 V-1
221AU 1 v-1 221CU M.D. 221EU I ’ V-4
221AW 1 1I-1 221CW I V-1 221EW I II-3
221AY 11} V-2 221CY m V-7 221EY M.D.

7-154 TCI Library www.telephonecollectors.info

Code

221FA
221FB
221FC
221FD
221FE

22)FF
221FG
221FH
221FJ
221FK

221FL

221FM

221FN
221FP
221FR

221FS
221FT
221FU
221FW
221FY

' 221GA

221GB
221GC
221GD
221GE

221GF

22166
221GH
221GJ
2216K

221GL
221GM
221GN
221GP
221GR

221GS
221GT
221GU
221GW
221GY

Table

1§

m

v

v

II

M.D.
M.D.

i
v

M.D.

I

1I
1x

M.D.

I
I

I

11
i

I
1

I

Page

II-3
V-6
IH-5

V-5
VI-1

Vi-2
-3
Iv-3

V-6
VI-2

V-8
1I-4

V-5
V-4

V-1
V-2

iv-3

Iv-1
HI-1

Ii-5

11-5
m-3
Iv-9

-2
V-4
11573
V-8
V-8

-4
V-8

-1
v-4
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CODE NUMBERS

221 RELAYS

Code Table Page - Code Table _  Page. Code Table Page Code Table Page
221HA I. 111-3 S 221KA I V-8 U22IMA 1 -2 221PA m V-2
221H8B 1 111-3 221KB TH V-5 . 221IMB I -3 221PB - -9
22IHC 118 V-2 , 221KC il V-5 221MC n v-3 221PC m V-6
221D 1 -5 221KD iif V-6 221MD m V-3 221Pp I V-5
221HE 1 V-5 221KE it V-7  221ME I -2 22IPE . I V-1
221HF It V-8 221KF il V-6 221MF I V-1 221PF 1 11-3
 221HG )i} v-7 221KG Y VI-1 221MG v VI-1 221PG o w4
221HH I HI-3. 221KH il V-8 221MH I V-5 221PH I 1I-2
221HJ 11 V-4 ; 221MJ M.D, 221PJ I 1I-1
- 221HK I -4 . 221MK 1 v-1

221HL i1} V-2 T 221KL m V-7 22IML I i-2

221HM 1 -2 221KM i1} V-8 221MM i1 v-1

221HN 1114 V-6 221KN. Tl V7o 221MN I 111

221HP M.D. S 221KP I V-2 221MP i} V-6

221HR v V2 221KR - I -7 22IMR I Iv-8

221HS 1 -2 221KS il V-7 221MS I v-9

221HT I v-3 t 22IKT 1 111-5 221IMT I 1I-2

221HU v V-2 . . 221KU 1 V-6 221MU 1 m-2

21HW - 1 -1 221Kw - m V9. 221MW 1 1-4

221HY v VI-3 221KY m V-6 S 22IMY 1 -2

221JA i v-4 221LA 1] V-7 2Z1NA i v-8 221FAA 1 - v-2
221JB M.D. 22iLB v vi-4 ‘221NB i V-8 221FAB 1 S Iv-9
21 u - W7 ' 221LC il - V-5 221NC 11 V-9 221FAC I V-6
221JD i1t V-5 221LD m - V-1 221IND I V-2 221FAD I V-5
221JE I V-4 221LE I V-5 | 22INE i v-4 221FAE It V-6
221JF I 1-3 221LF 1 m-2 - 221NF 1 -5 . 221FAF i V-4
221JG m - V-7 = 221LG M.D. 221NG 1t v-12 221FAG I Hi-1
221JH il V-5 221LH MD. 221NH M.D. . 221FAH {3 V-5
2214J I v-1 22114 il V-9 - 221INJ B V-6 221FAJ I Iv-3
221JK i V7 - 221LK 1 -5 22INK - . W -6 221FAK it Iv-5
2214 i v-4 221LL I 1i-5 221NL 1 v-3 221FAL 1 m-2
2214M It V-4 221LM- 1 m-6 - 221NM M.D. - 221FAM I V-6
221N I V-8 22IIN © 1 1I-5 221NN i V-3

221JP i -2 221LP i T V-6, " 221NP I m-2

221LR 1 -2 221LR 1 14 22INR © I V-6

221JS M.D. 221LS m V6 " 221NS 1 V4

22147 i V-1 ‘ 221LT HI V-7 22INT T V-9

2214 i) V-5 221LY i V-1 221NU I v-9

2214w I Hi-4 221LW 1 -1 221NW v VI-3

2219y it} V-8 221LY v VI-1 22INY v VI-2
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Code

222A
222B
222C
222D
222E

222F
222G
222H
222J
222K

2221
222M
222N
222p
222R

2225
2221
2220
222W

- 2227

222AA
222AB
222AC
222AD
222AF

222AF
222AG
222AH
222AJ
222AK

222AL

222AM
222AN

222AP

222AR

222AS
222AT
222AU
222AW
222AY

7-1-54

Table

I

HI
m

M.D.

M.D.
M.D.

v
v

_M.D.

v

M.D.
M.D.
M.D.

v

v

Iv.
M.D.

I
II

1I

M.D.

M.D:

bttty

b— -

M.D.

m
il
I
m
m

Page

V-3
-5
V-6
V-1

VI-4
VI-3

VI-3

VI-2

VI-1
VI-4

1v-10
Iv-11 -

Iv-11

-3
-5

Hi-5
-4
-3
Hi-5
HI-3

-5
1I-5
11-4
-1

V-5
V-7
V-9
V-6

Code

| 222BA

222BB
222BC
222BD
222BE

222BF
222BG
222BH
222BJ
222BK

222BL
222BM
222BN
222BP
222BR

22285
2228BT
222BU
222BW
222BY

222CA

222CB
222CC
222CD
222CE

222CF
222¢6
222CH
2224
222CK

222CL
222CM
222CN
222CP
222CR

222CS
222CT
222CY
222CW
222CY

Table -

m
1
M.D.
M.D.
11

H .

M.D.

HI
I

m
iI
111

1
11
m

“ I

M.D.

M.D.

v
IiI

HI

v

M.D.
I

I -

11

1I

I
M.D.

M.D.

I
M.D.

/

222 RELAYS
Page Code
V-9 222DA -
V-1 222DB

' 222DC
222DD

V-3 222DE
V-1 222DF
22206

I1-6 222DH
v-10 22204
V-2 222DK
-3 222DL
-1 222DM
V-1 222DN
V-7 222DP
V-6 222DR
V-8 222DS
v-4 22207
CV-2 " 2220U
© -1 222DW
v-10 222DY
222EA

II-3 222EB
222EC -

VI-1 222ED
C V4 222EE
V-3 222EF
VI-2 222EG
II-1 222EH
~ 222E

V-1 222EK
Iv-4 222EL
Iv-12 222EM
Iv-12 222EN
Iv-11 222EP
222ER

222ES

-4 222ET
-5 222EU
v-1 222EW
222EY

Table

i

M.D.

i
I
I

4
v

b b

v

© M.D.

v
v

M.D.

I

M.D.

M.D.
M.D.
M.D.

II

M.D.

M.D.

M.D.

111

v

Page
-5
v-4

m-1
-2

I1-2

- vi4

Iv-12
vi-4
m-3

-1
-5
m-5
VI-4

vI-2
VI-2'

IV-12

Iv-10
nI-5

-4
HI-3

ni-4

Iv-10
-7
vi-4
VI-4

VI-3
-6
-6
Iv-13
Iv-11

| TCI Li bfary www.telephonecollectors.info

CODE NUMBERS

Code

222FA
222FB
222FC
222FD
222FE

222FF
222FG
222FH
222FJ
222FK

222FL

222FW
222FN

222FP

222FR

222FS
222FT
222FU
222FW
222FY

222GA
222GB
222GC

- 222GD
222GE

222GF
222GG

| 222GH

222G4
222G6K

2226L
2226M
222GN
222GP
222GR

2226GS
222GT
222GU
2226W

222GY

Table

I
I

I

1
v

Ri)
m
v

M.D.

111
v
m
v

31

11
v
v
I

bt

111

I

I

H
il

v

I

I
111
i
v

Page

-7
V-10
Iv-12
Hi-4 -
VE-3

V-9

V-3
VI3
m-6

-6
V9

Vi-3
V-7

Vi-4

V-9
Iv-12
VI-3
VI3
V-9

Hi-6
-2
V-8
-6~
V-9

o7

-7
V-12
m-1

V-1
v-12
m-2
VI-4 -
-2

V-4
V10
V-7
V13

VI-5

Page' " -335‘ :



CODE NUMBERS

222 RELAYS

Code Table Page Code Table Page Code Table Page Code Table
222HA i Iv-11 222KA i v-13 222PA I V-3
222HB M.D. 222KB I. -7 222PB Ii V-3
222HC 1 V-10 222KC I -7 :
222HD 1 v-13 . 222KD i V-10
222HE 1 v-1 222KE it V-9
222HF 1] V-10 222KF I Iv-13
222HG 1 S m7 222KG I -7
222HH I -6 222KH 1 II-8 ]
222HJ I -7 222KJ il V-10
222HK mo v-1 222KK I Iv-11
222HL 1 -6 222k 1 V-2
222HM v VI-3 222KM il IV-10
222HN 11 V-4 222KN i -7
222HP i} V-7 222KP 1] v-11
222HR i1} V-9 222KR i v-11
222HS 1 V-7 222KS i Iv-13
222HT 1 1M-1 222KT 1 -7
222HU HI V-3 222KU I V-7
222HW v vi-1 222KW i v-8
222HY I 11i-6 222KY it V-9
222JA I I-5 2221 A M.D.

222J8 Ji§ V-12 22218 I 11-3
222JC 1 m-7 222LC I v-12
2224 I -6  222LD v V-4
222JE 11 v-12 222LE I -7
222JF 1 11l-5 222LF i V-8
222G 11 V-10 : 22206 i V-1
222JH m V-6 22214 i V-9
222)J v Vi-1 2221 B Iv-8
222JK i -6 222LK v Vi-4
222JL v Vi-2 22211 i v-11
222JM I -7 222LM 1t v-13
222JN 1t V-1 222LN I Iv-13
222Jp I HI-2 2221Lp I 111-3
222JR M.D. 222LR i) V-3
222JS i v-4 22215 i V-9
222JT 1 111-4 22217 1 m-7
222JU I 1I-5 222LU 1 v-12
2220W 1 v-7 222LW v VI-2.
222JY I 1m-2 222LY I v-8

Page 1i-4 TCI Library www.telephonecollectors.info
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X-75514

Code

223A
2238
223C
223D
223E

223F
223G
223H
2234
223K

2231
223M
223N
223p
223R

2238
2237

223U

223W
223y

223AA
223AB
223AC
223AD
223AE

223AF
223AG
223AH
223A0
223AK

223AL
223AM
223AN
223AP
223AR

223AS
223AT
223AU
223AW
223AY

7-1-54

Table

m
I
I

m
I
1I

M.D.

M.D.
M.D.

Page

m-7
-8
V-10
v-15
Iv-13

ii-13
v-14
-9
ni-6
V-9

Iv-13
-10
111-8
1l-10
V-9

IV-11
-9

-6

m-7

v-11
1v-14
Iv-13
Iv-16
II-10

m-9
-9
-6
V9
-8

- m-9

1-10

11-10

i-12

-8

n1-3

Code

223BA
223BB
223BC
223BD
223BE

223BF
223B6G
223BH
223BJ
223BK

223BL
223BM
223BN
223BP
223BR

223BS
223BT
223BU
223BW
223BY

223CA
223CB
223CC
223CD
223CE

223CF
223CG
223CH
223C4
223CK

223CL
223CM
223CN
223CP
223CR

223CS
223CT
223CU
223CwW
223CY

Table

m
I

“M.D.
M.D.

I

M.D.

e i L]

I
i

M.D.
M.D.

— -

il

n

v

I

i

II

M.D.

I

H

223 RELAYS

Page

V-9
V-11

T IV-15

m-7
-5

111
1-10

IvV-15
V-4
11-13

nI-11

- IH-6

Hi-13
v-13
1I-10

Iv-12
-9
IvV-16
VI-5
Iv-14

V-11
-9
Iv-14

NI-10

1v-14

-6

1I-12
Iv-13

Iv-15
ni-10
HnI-10
Iv-15

Code

223DA
223DB
223DC
223DD
223DE

223DF

Table

Page

Iv-15
IV-16
HI-12
Ii-11

-3
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CODE NUMBERS

Code Table Page
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CODE NUMBERS

Code Table
224A 1
224B I
224C 1
224D v
224 v
224F v
224G v
224H v
224) v
224K 1
2241 1
224M 1
224N M.D.
224p M.D.
224R 11
2248 M.D.
2247 i
224U M.D.
224w M.D.
224Y v
224AA v
224AB i
224AC M.D.
224AD I
224AE m
224AF I
224AG u
224AH M.D.
224AJ I
224AK M.D.
224AL 1
224AM 1
224AN 11
224AP 1
224AR n
224AS 1
224AT 1
224AU v
224AW 11
224AY v
Page -6

Page

1I1-7
m-7
m-7
VI-5
VI-6

VI-7
VI-8
VI-7
VI<5
11-8

11-8
m-9

Iv-16

Iv-15

VI-7
v-17

Iv-17
V-10

IvV-16
IV-18

m-11

Iv-18
-7
Iv-17
11-8
v-15

Hni-3
IH-12
VI-8
Iv-14
VI-7

Code

224BA
224BB
224BC
224BD
224BE

224BF
224BG
224BH
224BJ

224BK-~

224BL
224BM
224BN
224BP
224BR

224BS
224BT
224BU
224BW
224BY

224CA
224CB
224CC
224CD
224CE

224CF
224¢6

224¢J

TCI Library www.telephonecollectors.info

Table

v

— ot ot

v

Page

VI-8

Iv-14
m-11
-11
111-12

v-17
Iv-16
I-12
-8

-12

HI-8 -

1v-15
Iv-12
VI-6

VI-8
VI-6
Iv-14
v-14
IV-16

Iv-17
111-8

Iv-17
111-10
1v-18

VI-7
I-8

VI-5

224 AND 225 RELAYS

Code

225A
225B
225C
225D
225E

225F
225G
225H
225J
225K

225L
225M
225N-
225P
225R

2255
2257
225U
225W
225Y

225AA
225AB
225AC

Table

A
VI
VI
VI
Vi

vi
Vi
Vi
vi
vi

VI
VI

M.D..

Vi
VI

Vi
VI
VI
VI
VI

Vi
VI

Page

VII-3
VII-3
VII-3
vIil-4
VII-3

VII-3
vil-4
VII-3
VII-3
Vil-4

VIi-4
VII-3

vil-4
Vil-3

Vil-3
VII-3
vil-4
vil-4
vil-4

Vil-4
VII-3
VII-3

Code

Tabie

Page

7-1.54



X-75514

CODE NUMBERS

247, 248, 251, AND 252 RELAYS

Code Table Page Code Table Page Code Table Page Code Table Page
247A Vv VII-1 . 251A vil VII-5
2478 \ Vil-2 251B vl VvII-5
247C v VIiI-2 251¢C vii VII-5
247D v VII-1 251D vII VII-5
247E v V-1 251E Vil VII-5
247F v ViI-1

247G \ ViI-1

247H v VII-2

2474 ) VII-1

247K M.D.

247L M.D.

247M M.D.

247N v ViI-1

247p M.D.

248A v vil-1 252A vil VII-5
248B Vv ViI-2 252B VII VII-5
248C Vv VH-1 252C M.D.

248D v Vil-1

248E v Vil-1

248F Vv viI-2

248G v Vil-2

248H v VII-2

2484 v VII-1

248K v VII-2

248L v vii-2

e

248M v Vii-2

7-154 TCI Library www.telephonecollectors.info Page Il -7



RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT_ARRANGEMENT T I wWinNDING ~ |CURRENT Fiow REQUIREMENTS} .~
) SPRING SPOOL : ARM. | NON- SEE
M B- | sm | meloTHers] coms. |copeNo.| no. JTurRNS | RES | TRVL | RESID| S0AK | OPR| OPR |HOLD | RLS. NOTE |

2 CONTACT SPRINGS

|
22,23 ¢ , |

1 — — —_ 46 221BC 1 1900 107 11 48 100 . 265 235 — —
1 — — — — 46 222BM- - 1. 1900 107 11 48 — 50. 445 — — 23
1 — — — —_ 45 221AD 1 2215 15 13 - S-4 — - 4. 26. —_ —
1 — —_ — - 45 222AP 1 2215 -15 13 $-4 — 4. 2b. —_ —
1 — — — — 128 221NN 1 5550 100 11 6-8 65 139 115 — 36 23
1 — — — — 48 221AH 3. 8300 2000 11 37 — 10 9. — — 23
1 —_ — —_— — 128 221CN 1 830 200 11 S4 — 96 92 — — 23
1 —_ —_ — — ‘46 221BH 1 13700 650 11 S-4 —_ 25 2. — -_— 23
1 — —_ — — 12 2216D 1713700 650 13 0 — 73 62 - —
1 - —_— — —_ 45 221Y 1 14000 1300 13 S-4 —_ 73 68 — —_
1 —_ — —_ 45 222CH 1 14000 1300 13 S4 — 73 68 —_
1 — —_— —_ 46A  222BW 1 53000 11300 13 S-4 —_ ‘1. 9 — _ 21
1 — — e — 45 221PJ 1 33560 40000 13~ -S-4 — 22 20 — -
_ 1 — — — 138 221DF 1 6650 150 12 711 — 23, 20. — —_—
—_ 1 — _ — 144 221EC 1 7450 215 [ S-5 — 81 72 — —_
— 1 — —_ — 138A 2216W 1 14500 700 8 57 43 —_ — 41 39
—_ 1 —_ — —  138A 222DL 1 14500 700 8 57 43 - — 41 9
—_ 1 — — — 138 222DD 1 26100 2500 12 S-4 — 44 -4 — —
—_ 1 — — — 342 (P)222HT 1 43000 21000 6 S-4 — 14 11 — —_
3 NOTES:
)
P 2.1 Resistance variation -~10%,.
* 2.2 Armature need not touch core on operate.
2.3 Contact follow min 0.008 in.
, 3 CONTACT SPRINGS
— — 1 — — 11 (P221Lw.. 1 4850 215 8 711 — 36 345 — _ 31, 32, 33, 34
- — 1 — —_ 9 221AW 1 10900 400 8 4-8 — 12. 115 — —_— 33,34
— —_ 1 — — 372 . 221FAG 1 12200 550 8- 711 — . 10 926 — - 32, 33 34, 35
— — 1. — — 125 (P)221BY 1 14000 1300 17 4-8 — 2. 1L — - 36
— — 1 — —_ 10 221CA 1 14000 1200 12  S4 — 68 61 — —
—_— —_ 1 —_ ~— 315 (P)222GK 1 14000 1300 12 S-4  — 9. 75 — 15
NOTES
3.1 Resistance variation 4-109.
3.2 Armature need not touch core on operate.
3.3 Contact follow min 0.008 in.
. 34 Contact separation min 0.003 in.
35 Permalloy core, .
3.6 Contact separation min 0.013 in. .
Issue- 1 Page Il -1
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RELAY DATA — CODE INFORMATION

TABLE:} — SINGLE-WOUND 221, 222, 223, AND 224 RE!.A‘YS

CONT ARRANGEMENT. = N WINDING |- CURRENT FLOW REQUIREMENTS -
) [ . . ISPRING B SPOOL ’ ARM. T INON-| : | SEE
‘M B.:4 BM MBJOTHERS{ COMB. - CODE NO. NO. |TURNS | RES ] TRVL| RESID| SOAK | OPR | OPR }HOLD | RLS: NOTE .. . B
4 . CONTACT SPRINGS
1 1y &= - —_— 8% L.22INP 1 1900 . 107 12 7-11 — ‘125, 100 — 40,
1 1 — — — 197 221JR 1 6650 150 12 7-11 — -27. 20. — —
1 1 — — — 197 222GR 1 10000 300 12" S-4 — 113 97 — —
1 1 — —_ — 197 (P)221HM - 1. 13700 650 12 4-6 — 84 69 — 35 41
1 1 = e — 1970 .221GL - 1. 14000 1300 12 S-4 — 10, 8. — — -
1 1 — —_ —_— 89 “222DE. 1 14000 1300 12 S4 — 13, 12 —~— -
2 — - —_ —  3A :221BU 1 2215 15 13. S4 - .. 85  28. — —
2 — = — — 3A . 221AF. - 1° 8300 200 13- S4 — 148 139 — —
2 - — — — <3 . 221HS - 1 10900 400 .9 S4 — 93 71 — 21 42,43
2 - — _ - 77  (P)221AL 114500 700 18 .. Q — 4. 3. — — 44 45,46,48
‘ . 85 75 47
2 —_ — — —_ 8 2214P 1 8700 750 0 13 sS4 —..215 ‘18. — —
2 —_ — — —_ -8 (P)222GB. . 1l 870 750 13 .. S-4 — 215 18 — —
NOTES
41 Armature need not touch core on operate. .
4.2 Contact follow min 0.008 in.
4.3 Contact separation min 0.003 in.
4.4 Contacts 1-2 shall make before springs 2X-3 break.
4.5 Contact follow springs 3-4 min.0.008 in.
4.6 Contact separation springs 3-4 min 0.003 in:
4.7 Contacts 1-2 may make on whole combination N.O.
48 Requirements for springs 1-2 only.
5§ CONTACT SPRINGS
1 — 1 —_ — 369 221MA 1 350 5 12 S-4 — 330. 290. — _ 52,53
1 — 1 — — 369 {(P221MU 1 1050 49 12 S-4 5 140. 115 — —_ *
1 — 1 — — 5A 221AG 1 8300 200 8 711 — 148 139 — — 53,54,55
1 — 1 — — 307 (P)221GN 1 7550 200 8 7-11  — 165 15. — —_ 53,54,55
1 _ 1 — —  307. (P)2224P 1 7540 200 8 9-11 200 235 185 — 147 53,54,55
1 — 1 _ — 19 222GN 1 7450 - 215. 18 S-4 — 21, 185 — _— 56
1 —_ 1 —_ — 7 221LF 1 4000 220 8 S-4 — 325 2715 ~— —_ 51,5455
1 — 1 — — 377 (P)221FAL 1 8500 275 8 7-11 140 118 103 — —_ 5.1,53,54,55
1 — 1 —_ —_ 5 221MY 1 10900 400 8 24 100 125 12 — — 53,54,55
1 — 1 —_ —_ 32 221ML 1 - 140000 13000 ~25 - S-4 30 8. 49 — —_ 5.7,.5.10
’ : 185 15. 58
1 -1 — 32 (Py222JY 1 14000 1300 25 S-4 30 .8 49 - - 5.7,5.16
, e R ) T N A . " 185 15, 58
1 — — 1~ = 140 (P}222DF -1 11400 500 16 - S-4 — 165 9, — — . !
_— 1 T — — . 387 -(P)221MT 1° 4850 215 9 - 7-11 190 .36. 345 — —_ 5.1,5.3,54,5559
—_ 1 1 e — 9% - 221PH 1" 20100 1500 13 . S4 — 78 71 — —
NOTES:
51 Resistance variation -+109,.
5.2 Resistance variation —+159%,.
5.3 Armature need not touch core on operate, -
54 Contact follow test min 0.008 in.
5.5 Contact separation test min 0.003 in.
5.6 Contact separation test min 0.015 in.
5.7 Contacts 1-2 shall make before spring 1 strikes the bushing of spring 4.
5.8 Contacts 1-2 may make on N.O: .
5.9 Contacts 1-2 may break on N.O:
5.10 Requirements for springs 1-2 only.
Page: Ui ~2 , : Issue 4
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X-75514

LAY DATA

—  CODE INFORMATION

TABLE I — SINGLE-WOUND 221, 722, 223, AND 224 RELAYS

CONT ARRANGEMENT

WINDING

TCURRENT FLOW. R'EQUiREMEN"FSi‘» §

SEE

TCI Library www.telephonecollectors.info

- |SPRING spooL] . T larmct ‘ NON- ;
M B I BM MB}OTHERS|comB. | CODE NO. NO. JTURNS'] RES JTRVL | RESID] SCGAK | OPR}{ OPR HOLD RLS ~ - -~ NOQTE
6 CONTACT SPRINGS
12— — _— i03. 22EW 1 1525 %0 13 731 .— 13 1. — —
1 2 — — — 103 221AB 1 14000 1300 - 13 S-4 — 115 107 — —
2 3 — —_— — 81 -221FA 1 830 200 -2 711 — 25 21 — _
-2 1 —_ - — -181 221FG 1 14000 1300 - 12° S4 — 9.7 78 — —
2 1 — — — 4432 223DF 1 48900 7850 17 S-4 — 4 2 — — 61
— — 1 1 — 20 (P)221U 1 14000 1300 .15 $s4 — 107 96 — —_
—_ —_ 1 1 — 20 . 222AC 1 14000 1300 15 sS4 — 125 11, — —
— — 2 — — 145 ..221MB 1 845 189 55 — 100. 85 — 38. 6.1,62,63,64
—_ — 2 — — 38 - 221CB 1- 14000 1300 /—713;,,,,, 54 — 118 107 — —
— — 2 — —_ 98 - (P)222AK 1 14000 1300 13 "S4 . — 115 109 — —_
—_— e 2 — — 255 224AS 1 14000- 1300 12 s4 — 103 91 — —
—_— —_— —_ 2 — 28 222BL 1 14350 800 15 sS4 — 101 91 — —_ 65,66
— —_ —_ -2 — 274 223AU - 1- 15625 900 - 16 sS4 — 146 65 — —
— —_ —_ 2 _ 27 221HB 1 14000 1300 16 $4  — 23 139 — — 67
— — — 2 — 124 (P)222CB 1 14000 1300 1l6 S-4 — 147 121 — — 66
NOTES:
6.1 Resistance variation 4109,
6.2 Contacts 1-2 may break on N.O.
- 6.3 . Contact separation test min 0.003 in.
6.4 Contact follow test min 0.008 in.
6.5 Ccntact pressute springs 2-3 and 5-6 test min 15 grams.
6.6 Contact pressure springs 2-3 and 5-6 test min 35 grams.
6.7 Contact pressure springs 2-3 and 5-6 test min 60 grams.
7 CONTACT SPRINGS
1 1 1 — 199 22164 1 26100 2500 15 - S-4 — 71 56 — —
1 1 —_ 1 -— 34 221HH 1 22500 2000 25 sS4 66 53 — — 72,74,75,76
; ’ B 105 89 - . 73
1 1 1 — -— 15 2217 1 14000 13000 13 s-4 — 128 121 — —
2 — 1 — — 17 (P)221HA 1 14500 700 .12 48 — 10 75 — — 71
2 — 1 — — 17 (P)ZZZEG 1 14500 700 2. 48 -~ .10, .. 75 — — 7.1
2 —_— 1 — —_ 14 . 221DY 1 14000 13060 12 $-4 — 3121 107 — —
2 - 1 — — 14 (P)222LB 1 14000 1300 12 S-4 — 121 107 — —
2 - - 1 — 142 . 2210F -1 14500 700. 16 4-8 — 12 75 — —
2 — —— 1 — 142 222DK 1 14500 700 . 16’ 4-8 — 12 75 -~ —_
2 — — 1 —  93A (P)221AA 1 14000 1300 15 S$4 — 115 107 — —
2 — —_ 1 — 93 222AH 1 14000 1300 15 S-4 — 115 107 — —
2 — — — 1MM 1006 221PF 1 14000 1300 17 $s4  — 118 85 — —_
— 2 1 — - 36 2221Lp 1 17100 1000 14 s-4 — 92 84 — —_
NOTES:
7.1 Armature need not touch core on operate.
7.2 Contacts 1-3 shall make before spring 1 strikes bushing on spring 5.
7.3 Contacts 1-3 may make and 2-3 may- break on whole combination N.O.
7.4 - Contacts 2-3 shall break before 4-5 break.
7.5 Contact pressure springs 2-3 test min 15 grams.
7.6 - Requirements for springs-1-3 -only, .
Issue | Page =3




RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222;223. AND 224 RELAYS

CONT ARRANGEMENT WINDING " JCURRENT FLOW REQUIREMENTS
. E JSPRING - SPOOL} | ARM. | NON- . SEE
M B BM MBJOTHERS |COMB. ]CODE NO. | NO. JTURNS | RES | TRVL | RESID] SOAK | OPR| OPR [HOLD ] RLS NOTE
8 CONTACT SPRINGS
1 1 —_— —-—  1MBM 132 222CT 1 14000 1300 26 s-4 — 102 86 — — 81,84
1 —_— 1 1 — . 187 221FR 1 14600 1300 15 4 — 147 125 — —_
1 — 2 —_ — 168 221LR 1 13700 650 13 48 — 115 79 — —_ 85
1 — 2 — —_ 83 221EN 1 14500 700 22 S-4 — 142 12 —_ — 81,82
1 — 2 — — 168 221EJ 1 14000 1300 13 sS4 — - 111 85 — —
1 — 2 —_ — 86A 222A6G 1 14000 1300 13 S-4 — 15 109 — —
1 — —_ 2 — 146  221DH 1 14000 1300 16 s-4 — 17. 14 - —_ 8.3
4 — —_ —_ — 76 221w 1 11400 500 13 S$-4 — 155 112 — —
- 71 — 2 - 33 222EJ 1 14000 1300 15 S-4 — 165 148 — —_ 86
NOTES:
8.1 Contacts 1-2 may make on N.0.
8.2 Contacts 1-2 shall make before contacts 3-4 break.
8.3 Contacts 1-2 shall make before contacts 4-5 and 7-8 break.
" 8.4 Contact pressure springs 1-2 (armature operated) test min 10 grams.
8.5 Armature need not touch core on operate.
8.6 Contact pressure springs 4-5 and 7-8 test min 35 grams.
9?2 CONTACT SPRINGS.
"1 1 — 1BMB: 121 221AC 1 14000 1300 27 S-4 — 73 68 — — 9.1,93,99
: . 139 121 92
2 1 1 _— — 31 (P)221W 1 14000 1300 13 S4 — 16 137 — —_
2 1 1 — — 389 221IMW 1 14000 1300 13 S-4 — 255 22, — —
2 1 -1 — — 31 222FD 1 14000 1300 13 S-4 — 143 11 - —
2 1 —_ 1 — 63 222EF 1 14000 1300 21 S-4 — 16 135 — — 94,9596
3 _ — 1 — 305 (P)221GS 1 26100 2500 16 S-4 - 85 71 — —_
3 — — 1 — 313 221HK 1 14000 1300 20 S-4 — 136 89 — — 9.7
- — 2 1 — 380 (P)222JT 1 13700 650 16 S-4 65 153 73 — —
—_ — 3 — — 120 - 222AN 1 14000 1300 14 s-4 — 14 13 — — 98
NOTES:
9.1 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
9.2 Contacts 1-2 may make on"N.0. .
9.3 Contact pressure springs 8-9 test min 15 grams.
9.4 Contacts 1-3 shall make before contacts 4-5 break.
9.5 Contacts 1-3 may make on N.O.
9.6 -Contacts 4-5 may break before contacts 2-3 break. .
9.7  Contacts 1-2 shall make before contacts 3-4, 5-6, and 7-9 make,
9.8 Contacts 1-2 and 4-5 may break on N.O.
9.9 Requirements for springs 1-2 only.
Page Il -4 Issue -1
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X-75514

RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. l NON- I SEE
M B8 BM MBJOTHERS| COMB. | CODE NO. NO. JTURNS | RES | TRVL} RESID| SOAK { OPR{ OPR} HOLD| RLS NOTE
10 CONTACT SPRINGS

1 1 1 1 — 345 (P)221KT 1 13700 650 16 S-4 — 165 106 — —

1 1 2 — — 58 221GH 1 14000 1300 14 S-4 — 18 139 — — 10.2

1 1 — 2 — 306 221LK 1 14000 1300 15 S-4 — 20 15. -— — 10.1

2 — 1 1 — 169 (P)221EM 1 14000 1300 15 S-4 — 147 12 — _

2 3 — —_ — 355 222JF 1 3000 54 28 S-4 - 0.070 0.060 — — 103
0.125 0.100 104

2 —_ 2 — — 360 221LL 1 10900 400 13 S-4 — 16 83 - —

2 — 2 — — 163 (P)221EE 1 14000 1300 13 S-4 — 14 115 — —

3 2 — — — 136 221GF 1 14000 1300 13 S-4 — 15 128 — —

3 2 — — — 136 222DA 1 14000 1300 13 S-4 — 16 14, —_ —

4 1 — — — 308 221LN 1 10900 400 12 S-4 — 175 115 — —

—_ 2 2 — —_— 61 222AF 1 14000 1300 15 S-4 — 18 165 — — 10.2

— 3 — — 1MBM 156 222DN 1 14000 1300 23 S-4 — 18 16. — —_ 10.2

NOTES:

10.1 Contact pressure springs 6-7 and 9-10 test min 35 grams.

10.2 Contacts 1-2 and 3-4 may break on N.O.

10.3 Requirements for springs 1-2 only.

104 Contacts 1-2 may break on N.O.

Il CONTACT SPRINGS

1 _ 2 1 — 381 (P)222)Y 1 11400 500 29 S-4 85 125 94 — — 111,112
23. 19. 115

1 — 1 2 —_ 26 222AD 1 14000 1300 15 S-4 — 185 165 — - 113

1 —_ 3 —_ — 95 222A) 1 14000 1300 14 S-4 — 14 13. — —_ 114

2 2 — 1 — 92  (P)222JA 1 13725 2000 29 S-4 — 95 55 — — 111,112
185 155 115

2 2 — 1 — 92 221FC 1 13725 2000 29 S-4 —_ 81 65 — — 111,112
17. 142 115

3 1 1 —_ — 109 (P)222AM 1 14000 1300 13 S-4 — 17. 15. — —

3 1 1 — 285 223BH 1 28350 3300 25 S-4 — 44 34 — —_ 112,116
83 7 115

3 1 1 —_ — 109 (P)222EE 1 28350 3300 13 S-4 —_ 85 7. — —

—_ 1 3 —_ —_ 30 (P)222B 1 14000 1300 15 S-4 — 245 22 — - 11.7

— 4 1 — — 153 222DM 1 14000 1300 16 S-4 — 18 15. — — 117

— —_ — 1 2MBM 99 222AL 1 14000 1300 23 S-4 — 23, 20. — — 118

_ _ 1 — 2BMB 42 (P)222CyU 1 14000 1300 17 S-4 — 14 12. — —_ 114,119

NOTES:

11.1 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.

11.2 Requirements for springs 1-2 only.

11.3 Contact pressure springs 7-8 and 10-11 test min 35 grams.

114 Contacts 1-2 and 4-5 may break on N.O.

11.5 Contacts 1T-2T may make on N.O.

116 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
11.7 Contacts 1-2 and 3-4 may make on N.O.

11.8 Contact pressure springs 2-3, 5-6, and 9-10 test min 35 grams.

11.9 Contact pressure springs 6-7 and 10-11 test min 35 grams.
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RELAY DATA — CODE INFORMATION

TABLE 1 — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT_ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOLI I ARM. ! NON-I l SEE
M B BM | MBJOTHERS|COMB. {CODE NO.| NO. {TURNS | RES | TRVL| RESID| SOAK] 0PR} OPR {HOLD] RLS NOTE
12 CONTACT SPRINGS
1 1 — — -2BMB 370 (P)222JK 1 10900 400 16 S4 — 245 138 — — 121
1 2 2 —  — 112 222GD 1 14000 1300 27 5S4 — 86 57 — — 1221217
23, 155 12.3
1 2 2 -—  — 335 222HL. 1 14000 1300 15 S4 — 18 1?6, — — 124
2 1 1 p R— 56 222GA 1 14000 1300 26 S4 — 135 116 — —  125,1218
i 235 195 126
2 1 — 2 — 195 222FJ 1 14000 1300 15 S4 . — 215 165 — @ —
2 1 2 — = 176 - 221LM 1 14000 1300 14 S4 — 13, 10. . — — 124
2 1 2 —  — 176 (P)222EU 1 14000 1300 14 S4 — 17. 144 — — 124
2 1 2 — — 157 222FL 1 14000 1300 27 S4 — 79 73 — — 122,1218
23. 19 12.3
3 3 —_ - — 418 223CN 1 17100 1200 24 S4 . 35 94 79 — — 127,1219
35 17. 142 12.20
3 - - 2 — 269 223AH 1 14000 1300 27 5S4 — 131 72 — @ — @ 128,1291216
225 18 12.10
4 — ~— — 1BMB 400 223BT 1 14000 1300 19 sS4 — 175 99 — — 1211
5 1 —  —  — 180 222ET 1 14000 1300 12 S4 — 205 155 — @ —
—_ 1 1 1 1MBM 349 222JD 1 14000 1300 22 S4 — 21 124 — @ —
—_ 2 — — 2BMB 252 223W 1 26100 2500 16 5S4 — 113 9 — — 1222
_ = 4 —  — 343 222HY 1 10000 300 15 S4 — 2. 15 — — 1213
U — 4 —  — 332 (P)222HH 1 14000 1300 15 S-4 30 215 18 — — 1213
S — 4 — = 228 223) 1 14000 1200 13 S4 — 136 113 — - — 1214
R — 4 —_ = 60 (P)222BH 1 26100 2500 18 S4 — 9. 65 — — 1215
NOTES:

121 Contacts 1-2 and 5-6 may break on N.O.

122 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.

12.3 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.

12.4 Contacts 1-2 and 3-4 may break on N.O.

125 Contacts 1-2 shall break and 2-3 shall make before spring 2 strikes bushing on spring 5.
12.6 - Contacts 1-2 may break and 2-3 may make on whole combination N.0.

12,7 Contacts 1T-2T shall break and 3T-4T shall make before spring 3T strikes the bushing on springs 6T and before the armature stud strikes 2B.
12.8 Contacts 1T-27T shall make before 1T strikes bushing on 3T.

129 Contacts 1B-2B shall make before 1B strikes. bushing on 3B.

12.10 Contacts 1T-2T and 1B-2B may make on N.0. for whole_combination.

12.11 Contact 1B-2B shall make before 3B-4B and 5B-6B make.

12.12 Contact pressure springs 5T-6T and 5B-6B test min 35 grams.

12.13 Contacts 1-2 and 4-5 may break on N.O.

12.14 As permitted by sequence any two - break contacts may break on N.O.

12.15 Contact separation 2-3 and 5-6 min 0.013 in.

12.16 Requirements for springs 1T-2T and 1B-2B only.

12,17 Requirements for springs 1-2 only.

12.18 Requirements for springs 1-2-3 only.

12.19 Requirements for springs 1T-2T and 3T-4T only.

12.20 Contacts 1T-2T and 3T-4T may make on N.O.

Page lil- 6 : Issue |
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X-75514

RELAY DATA

CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS
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CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING | - SPOOL ARM. 1 NON- SEE
M B BM MBJ} OTHERS] COMB. }JCODE NO. NO. ]TURNS | RES | TRVL | RESID] SOAK | OPR| OPR| HOLD{ RLS NOTE
13 CONTACT SPRINGS
1 1 3 — — 172 (P)222EN 1 14000 1300 15 S-4 — 24 20 —_— — 131
1 1 3 — -— 188 222FA 1 28350 3300 15 S-4 — 83 69 — — 131
2 — 2 1 — 254 223Y 1 10900 400 27 4-8 — 12 82 — —_ 132,136
31. 225 133
3 2 1~ — — 314 (P)222KG 1 7700 300 27 S-4 140 175 132 — — 134,136
140 355 30. 135
3 2 1 — — 314 222GH 1 14000 1300 27 S-4 — 928 72 — — 13.4,13.6
o 195 155 135
—_ 1 1 — 2BMB 69 (P)222GF 1 14000 1300 18. S-4 — 235 18 — —_ 13.1
- 3 —_ 1 1MBM 905 2221LT 1 14000 1300 21 S-4 — 225 165 — — 131
NOTES:
131 Contacts 1-2 and 3-4 may break on N.O.
13.2 Contacts 1T-2T shall make before spring 1T strikes the bushing on spring 4T and before armature stud strikes spring 2B.
13.3 Contacts 1T-2T may make on N.O.
134 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
13.5 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on the whole combination N.O.
13.6 Requirements for springs 1T-2T only.
iI4 CONTACT SPRINGS
1 — 1 1 — 707 222LE 1 14000 1300 17 'S4 FS 190 146 — _
1 — 4 — — 385 {(P)222KC 1 14000 1300 15 S-4 — 255 22 — — 145
2 2 1 1 —. 201  (P)223BG 1 14000 1300 17 S-4 — 255 22. — —_— 144,145
2 2 1 1 — 201 224A 1 14000 1300 17 S-4 —  22. 20. — — 145,14.6
2 2 2 — — 334 (P)222HJ 1 14000 1300 - 27 S-4 — 95 77 — —_ 141,147
, 195 17. 148
3 1 — 2+ — 397 222KT 1 11400 500 18 0 80 23 20. —_ — 149
3 1 2 — — 202 2248 1 14000 1300 13 S-4 — 17. 16, —_ — 14.5
— 1 3 1 — 203 224C 1 14000 1300 15 S-4 — 245 22. — —_ 143,145
—_ 1 4 — 376 (P)2220M 1 14000 1300 15 S-4 — 255 22, — — 145
— 1 4 —_ — 331 222HG 1 28350 3300 16 S-4 — 83 55 — - 145
_— 1 3 1 — 246 (P)224AM 1 16000 1300 15 S-4 — 245 195 — — 142,143,145 -
— 4 2 — 350 (P)222JC 1 28350 3300 17 S-4 — 11 82 — — 145
— — 2 — ZBMB 200 (P)223A 1 14000 1300 16 S-4 — 14 12 — — 145
— — 2 — 2BMB 383 (P)222KB 1 14000 1300 16 S-4 50 20. 12. — — 145
NOTES:
141 Requirements for springs 1-2 only.
142 Contacts 2T-3T shall make before contacts 5T-6T .break.
143 Contact pressure 5t6T min 35 grams.
144 Contact pressure springs 6B-7B test min 35 grams.
145 As permitted by sequence any two break contacts may break on N.O.
14.6 Contact pressure 6T-7T test min 35 grams.
14.7 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
14.8 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.
14.9 Contacts 7-8 shall make before 9-11 and 12-14 make,
Issue | Page 11 -7




RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON- SEE
M B | BM | MBJOTHERS| COMB. | CODE NO.| NO. |TURNS | RES | TRVL | RESID] SOAK | OPR| OPR JHOLD | RLS NOTE
15 CONTACT SPRINGS
2 1 3 — — 210 224K 1 14000 1300 14 S-4 — 245 18. —_ —_ i51
— 3 3 — — 249 224AP 1 14000 1300 14 4-8 — 25. 17. — — 15.1
— — 5 — — 432 (P)224CB 1 16000 1300 14 S-4 — 255 22. _— — 15.1
NOTES:
151 As permitted by sequence any two break contacts may break on N.O.
16 CONTACT SPRINGS
1 1 3 1 — 414 (P)224BL 1 16000 1300 16 54 — 245 195 — —_ 16.1,16.2,16.3 .
1 1 3 1 — 207 2238 1 22500 2000 27 S-4 — 51 48 — — 16.1,16.4,16.5,168,16.9
14. 10. 167

1 —_ 4 —_ — 39 222KH 1 10000 300 15 S-4- 140 23. 195 — —_ 161
2 — 2 2 — 439 224CG 1 15300 1300 15 S-4 FS 195 16. —_ _—
2 - 4 — — 273 223AS 1 14500 700 13 Ss-4 — 200 17. —_ — 161
2 — 4 —_ - 242 223N 1 26100 2500 25 S-4 — 59 48 — — 16.6, 16.11

- 125 10. 16.12
4 4 —_— e — 266 = 223AK 1 28350 3300 13 S4 — 1L 98 — — 161
4 1 2 —_ -— 213 (P)224L 1 14000 1300 13 S-4 — 17. 16. —_ —_ 161
—_ 2 3 1 — 403 - (P)224BJ 1 16000 1300 15 S-4 — 245 195 — — 16.1, 16.10

NOTES:

16.1 As permitted by sequence any two break contacts may break on N.O.
16.2 Contact pressure springs 77-8T test min 35 grams.
16.3 Contacts 4T-5T shall make before 7T-8T break.
16.4 Requirements for springs 1T-3T only.
16.5 Contacts 1T-3T shall make before 1T strikes bushing on 5T and before the armature stud strikes 2B.
16.6 - Requirements for springs 1B-2B only.
16:7 Contacts 1T-3T may make and 2T-3T may break on N.0. for whole combination.
168 Contacts 2T-3T shall break before contacts 4T-5T and 1B-2B break.
16.9 Contact. pressure springs 2T-3T test min 15 grams.

16.10 Contact pressure springs 5B-6B min 35 grams.

16.11 Contacts 1B-2B shall make bofore spring 1B strikes bushing on spring 4B and before armature stud strikes

16.12 As permitted by sequence any two break contacts may break and contacts 1B-2B may make on N.O.

‘Page 111 -8
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X-75514

RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING : SPOOL ARM. NON- SEE
M B8 BM MB{OTHERS]COMB. | CODE NO. NO. JTURNS | RES | TRVL] RESID} SOAK |- OPR | OPR |HOLD ] RLS . NOTE
17 CONTACT SPRINGS
1 3 1 2 — 251 2237 1 16000 1300 29 S-4 — 9. 7. — —_ 171,173,174
24, 18. 17.2
NOTES:
17.1 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and before armature stud strikes spring 2T.
17.2 As permitted by sequence any two break contacts may break and contacts 1B-2B may make on N.0O. for whole combination.
17.3 Contact pressure springs 7T7-8T and 8B-9B min 35 grams.
17.4 “Requirements for 1B-2B only.
I8 CONTACT SPRINGS
1 1 2 — 2BMB 268 (P)223AG 1 28350 3300 27 S-4 —_ 45 25 — _— 18.1,183, 186
111 88 18.2
4 2 2 — — 221 223AL 1 28350 3300 25 S-4 — 43 34 — — 18.4,18.7
11. 96 185
NOTES:
18.1 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
18.2 As permitted by sequence any two break contacts may break and contacts 17-2T may make on N.O.
18.3 Contact pressure springs 5T-6T and 3B-4B test min 35 grams.
18.4 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and before armature stud strikes 2T.
18.5 - As permitted by sequence any two break contacts may break and contacts 1B-2B may make on N.O.
18.6 Requirements for springs 1T-2T only.
18.7 Requirements for springs 1B-2B only.
19 CONTACT SPRINGS
1 1 4 1 — 265 223AF 1 22500 2000 27 S-4 — 78 32 — _— 19.1,19.3,19.4,19.11
. 145 13, 19.2
3 2 3 — — 409 (P)223CG 1 13700 650 25 0 — 117 76 — _— 19.6,19.12
215 18. 19.5
3 2 3 — — 229 223H 1 14000 1300 27 S-4 — 93 73 — — 19.7,19.13
} 19, 12, : 198.
4 1 3 —_ — 405 223CB 1 13700 650 25 0 — 117 76 — —_— 19.6,19.12
22. 185 199
5 — 3 — — 214 (P)224M 1 14000 1300 13 S-4 — 17. 16. —_ —_— 19.10
NOTES:
19.1 Contacts 1T-3T shall make before spring 1T strikes bushing on 5T and before armature stud strikes spring 2B.
19.2 As permitted by sequence any two break contacts may break and contacts 1T-3T may make and 2T-3T may break on N.0. for whole combina-
tion,
19.3 Contacts 2T-3T shal! break before contacts 4T-5T and 1B-2B break.
194 Contact pressure springs 2T7-3T test min 15 grams.
19.5 Contacts 1T-2T, 3T-4T, and 1B-2B may make and two break contacts may break when the 18 N.O. is apphed
19.6 Contacts 1T-2T and 3T-4T shall make before spring 3T strikes bushing on spring 6T and contacts 1B-2B shall make before spring 1B strikes
bushing on spring 4B.
19.7 Contacts 1B-2B shall make before spring 1B strikes bushing on 4B and before armature stud strikes 2T.
19.8  As permitted by sequence any two break contacts may break and 1B-2B may make on secondary N.O.
19.9 As permitted by sequence any two break contacts may break and contacts 1T-2T, 3T-4T, and 1B-2B may make on N.O.

19.10 As permitted by sequence any two break contacts may break on N.O.

19.11 Requirements for springs 1T-3T only.

19.12 Requirements for springs 17-2T, 3T-4T, and 1B-2B only.

19.13 Requirements for springs 1B-2B only. ' N
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RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT . WINDING CURRENT FLOW REQUIREMENTS{.
SPRING SPOOL ARM. NON- SEE
M B8 BM { MBIOTHERS{COMB. [CODE NO. NO. [TURNS | RES { TRVL | RESID} SOAK l OPR] OPR IHOLD RLS NOTE
20 CONTACT SPRINGS
1 2 2 — 2BMB 241 223P 1 26100 2500 17 S-4 — 138 9. — — 201,202
2 2 4 —_ — 411 (P)223CK 1 13700 650 25 0 — 94 62 — —_ 20.3,20.4, 20.23
195 165 205
2 2 4 —_ — 434 (P)224CD 1 16000 1300 15 S-4 — 245 195 — _— 20.1
2 2 4 —_ — 271 223AP 1 26100 2500 27 S-4 — 53 39 — — 20.6,20.24
128 115 20.7 )
2 3 2 — 1BMB 287 223BK 1 22500 2000 29 S-4 — 69 48 — — 20.8, 20.10, 20.11, 20.25
15. 12.2 209
3 4 — 2 — 428 223CU 1 14000 1300 28 S-4 30 95 75 — — 20.12, 20.14, 20.15, 20.16
255 215 ] 20.13
3 1 3 1 — 238 (P)223M 1 14000 1300 16 S4 — 215 165 — & - 201
3 1 4 —_ — 263 (P)223AE 1 14000 1300 17 S-4 — 215 18 — — 20.17,20.18
4 3 — 2 — 430 223CwW 1 14000 1300 28 S-4 30 95 75 — —_ 20.12, 20.14, 20.15, 20.16
. 255 215 20.19
4 — 4 — — 402 223BY 1 14000 1300 13 S-4 — 19 15, — — 201
5 2 2 — — 219 223AM 1 14000 1300 27 S-4 — 10 73 — -— 20.20, 20.21
’ ) ‘ - 25. 22. . 20.22
NOTES:
20.1 As permitted by sequence any iwo break contacts may break on N.O.
20.2 Contact pressure springs 9T-10T and 7B-8B test min 35 grams.
20.3 Contacts 1T-2T shall make before spring 1T strikes the bushing on spring 4T.
20.4. Contacts 1B-2B shall make before spring 1B strikes the bushing on spring 4B.
20.5 Contacts 1T-2T and 1B-2B may make and two break contacts may -break on the whole combination N.O.
20.6 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
20.7 As permitted by sequence any two break contacts may break and contacts 1T-2T may make on N.O.
20.8 Contacts 1B-2B and 3B-4B shall make before spring 3B strikes bushing on spring 6B and before armature stud strikes spring 2T.
20.9 As permitted by sequence any two break contacts may break and contacts 1B-2B and 3B-4B may make on N.O.
20.10 Contacts 27-3T shall make before contacts 9T-10T break.
20.11 Contact pressure springs 9T-10T test min 35 grams.
20.12 Contacts 1T-3T shail make before 1T strikes the bushing on 5T and before the armature stud. strikes spring 2B.
20.13 Any two break contacts may break and contacts 1T-3T may make and 27-3T may break on N.O.
20.14 Contacts 2T-3T shall break before contacts 4T-5T and 1B-2B break.
20.15 Contact pressure springs 2T-3T and 9T-10T test min 15 grams.
20.16 Requirements for springs 1T-3T oniy.
20.17 Contacts 1T-2T and 1B-2B may break on N.O,
20.18 Contact separation springs 2T-3T test min 0.013 in.
20.19 Contacts 1T-3T may make, contacts 2T-3T may break, and two break contacts may break on N.O.
20.20 Requirements for springs 1B-2B only.
20.21 Contacts 1B-2B shall make before spring 1B strikes bushing of 4B and before armature stud strikes spring 2T.
20.22 As permitted by sequence any two break contacts may break and contacts 1B-2B may make on N.O.
20.23 Requirements for 1T-2T and 1B-2B only.
20.24 Requirements for 1T-2T only.
20.25 Requirements for 1B-2B and 3B-4B only.
Page [ -10 : Issue |
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X-75514

RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOLl ARM. NON- SEE
M B BM MBjOTHERS|COMB. { CODE NO. NO. TURNS RES J TRVL | RESID} SOAK | OPR| OPR JHOLD | RLS NOTE
21 CONTACT SPRINGS
2 1 4 1 — 281 (P)224BC 1 22500 2000 25 S-4 —_ 78 32 — — 211,21.3,214,216
15. 135 21.2
— 2 1 2 2BMB 282 224BD 1 16000 1300 17 S-4 — 24 147 — — 211,215
NOTES:
21.1 As permitted by sequence any two break contacts may break on the whole combination N.O.
21.2 Contacts 1T-3T may make and 2T-3T may break on N.O.
21.3 Contacts 1T-3T shall make before spring 1T strikes the bushing on spring 5T and before the armature stud strikes spring 2B.
21.4 Contact pressure springs 2T-3T test min 15 grams.
21.5 Contact pressure springs 3T-4T, 11T-12T, 3B-4B, and 8B-9B test min 35 grams.
21.6 Requirements for springs 1T-3T only.
22 CONTACT SPRINGS
3 1 2 -— 2BMB 286 (P)223BJ 1 22500 2000 27 S-4 — 95 54 — - 221,223,226
17. 138 22.2
3 2 4 — — 437 223DD 1 13700 650 25 0 FS 95 62 — —_ 224,227
N 220 165 225
NOTES: . )
221 Contacts 1T-2T, 3T-4T, and 5T-6T shall make before spring 5T strikes bushing on spring 87 and before armature stud strikes 2B.
22.2 As permitted by sequence any two break contacts may break and contacts 1T-2T, 3T-4T, and 5T-6T may make on N.O.
22.3 Contact pressure springs 9T-10T and 3B-4B test min 25 grams.
22.4 Contacts 17-2T and 1B-2B shall make before springs 1T and 1B strike the bushing on springs 4T and 4B.
225 Contacts 1T-2T and 1B-2B may make and two break contacts may break on N.O.
22.6 Requirements for springs 1T-2T, 3T-4T, and 5T-6T only.
22.7 Requirements for springs 17-2T and 1B-2B only,
23 CONTACT SPRINGS
4 6 1 — -— 243 224AJ 1 15625 900 27 S-4 -~ 155 12 — — 231,232,236
345 275 233
5 2 1 2 — 298 223BS 18 9000 800 15 S-4 50 35 20, — — 234,235
NOTES:
23.1 Contacts 1T-2T shall make before spring 1T strikes bushing of spring 4T.
23.2 Contacts 1B-2B and 3B-4B shall make before spring 3B strikes bushing of spring 6B.
23.3 As permitted by sequence any two break contacts may break and contacts 1T-2T, 1B-2B, and 3B-4B may make on N.O.
23.4 As permitted by sequence two break contacts may break on N.O.
23.5 Contact pressure 10T-11T and 11B-12B test min 15 grams.
236 Requirements for springs 1T-2T, 1B-2B, and 3B-4B.
lssue | Page Ili-11
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RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
l I l SPRING SPOOLI ARM. NON- SEE
M B BM MBJOTHERS]COMB. JCODE NO. NO. JTURNS | RES | TRVL | RESID} SOAK l QPR OPR IHOLD l RLS NOTE
24 CONTACT SPRINGS

1 4 2 — 2BMB 420 © 223CP 1 26100 2500 18 S-4 — 15 12 — — 241,242

3 3 4 —_ — 272 (P)223AR 1. 14000 1300 27 S-4 — 1. 72 — — 24.1,24.3,245,24.11
27. 22 ’ 244

5 1 4 — — 412 223DC 1 13750 1300 14 S-4 FS 23. 1b. — — 24.1

5 1 4 — — 412 (P)224BK 1 14000 1300 14 S-4 — 225 155 — —_ 241

8 2 — — 1BMB 257 (P)224AT 1 15625 900 29 S-4 — 14 105 — _ 246,247,248
32. 26, 249

—_ —_ 8 —_— — 290 224BH 1 15625 900 21 S-4 — 43, 34, — — 241,24.10

NOTES:

24.1 As permitted by sequence any two break contacts may break on N.O.

24.2 Contact pressure springs 11T-12T and 9B-10B test min 35 grams.

243 Contacts 17-2T shall make before spring 1T strikes the bushing on spring 4T and before the armature stud strikes spring 2B.

244 Contacts 1T-2T may make on N.O.

24.5 Contacts 4T-5T may make before 11T-12T break.

24.6 Requirements for springs 1T-2T and .1B-2B only.

24.7 Contacts 1T-2T shall make before spring 1T strikes the bushing on spring 4T.

248 Contacts 1B-2B shall make before spring 1B strikes the bushing on spring 4B.

24.9 As permitted by sequence any two break contacts may break and contacts

24.10 Contact separation test min 0.015 in.
24.11 Requirements for springs 1T-2T only.

NOTES:

261 As permiited by sequence any two break contacts may hreak on N.O.

Page
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26 CONTACT SPRINGS

224BE 1 16000 1300

15

S-4

20.

17-2T apd 18-2B may make on N.O.

145 —
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X-75514

RELAY DATA — CODE INFORMATION

TABLE | — SINGLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT_FLOW REQUIREMENTS
SPRING SPOOL 7 ARM. NON- SEE
M B BM | MBJ]OTHERS{COMB. }CODE NO. }] NO. JTURNS | RES JTRVL | RESID] SOAK | 0PR | OPR JHOLD | RLS NOTE

30 CONTACT SPRINGS

— — 10 —_ — 223 223F 1 13700 650 16 0 — 2. 10 —_ - 301
— — 10 — — 292 (P)223BN 1. 14000 1300 16 S-4 — 185 106 — — 301

NOTES:
30.1 As permitted by sequence any two break contacts may break on N.O.

32 CONTACT SPRINGS

- 1 10 -— — 299 223BU 1 10900 400 17 S4 — 26 137 — — 321

NOTES:
32.1 As permitted by sequence any two break contacts may break on N.O.
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X-75514

RELAY DATA

CODE INFORMATION

TABLE 1l — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CURRENT FLOW REQUIREMENTS

CONT ARRANGEMENT WINDING
SPRING SPOOL ARM. NON- - SEE
M B BM MB}OTHERS]COMB. | CODE NO. NO. {TURNS | RES | TRVL | RESID SOAK | OPR | OPR JHOLD|RLS NOTE
2 CONTACT SPRINGS
1 — — — — 128 221MM 3 P 1600 13711 s4 p 5000 435 375 — — 21,22
) S 22290 10000 S — 42 32 — —
1 — — — — 128 (P)221JT 3 p 3750 5 1 711 P/S — 165 138 — 38 21,22
S 2024 760
1 — — — — 128 (P)222HE 3. P 3750 50 1 711 pP/S — 165 138 — 38 21,22
S 2024 760
1 — — — — 46A  221AM 3 P 2350 60 13 sS4 P — 34 315 — —
S 2275 1900 pP/S — 185 — — —
1 — — — — 49 221ET 3 p 2350 60 13 Ss4 P — 46. 40. — — 23
S 2350 1900 P/S — 25 — — —
1 —_ — — — 45 222BF . 3 P 2350 60 13- sS4 P — 43 40 — —
S 2275 1900 . P/S — 235 — — —
1 — — — — 356 (P)221CP 3 P 4825 100 13 46 P 95 195 — 15, — 21,23
S 2025 380 S 110 43. 39, — —
1 — — — — a5 221PE 3 P 3060 100 13 S4 P — 35 31l — —
$20250 2700 S — 59 — — —
1 — — — — 45 221BM 3 P 6600 250 13 S4 P — 142 123 — —
S 12000 4000 S — 86 — — —
1 — — — — 458 221HW 3 P 5750 380 ‘11 48 P - 200 - — —
S 2900 250 S — 3. 315 — 112 22
1 — — — — * 45 221AU 4 F10000 750 13 S4 R — 18 165 — —
R 5600 250 F — 95 — - -
1 — — — — 45 22144 3 pP10350 1000 13 S4 P — 99 88 — — 21
S 3150 2000 P/S — 77 — - —
1 — — — _ 45 221MF 4 F11000 1000 13 48 F 40 115 102 — —
' R 11000 1000 R — 135 — — —
1 — —_— — — 45 221IMK "4 F12950 4000 13 S4 R — 142 123 — —
R 5600 250 F —_ 92 — - —
— 1 — — — 192 221GC 4 F 5450 200 8 sS4 F/R — 88 7. — —
R 5450 200
NOTES:
2.1 Resistance variation --109,.
2.2 Contact follow test min 0.008 in.
2.3 Armature need not touch core on operate.
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RELAY DATA — CODE INFORMATION

TABLE 11 — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT - WINDING CURRENT FLOW REQUIREMENTS
l I I l SPRING SPOOL’ l ARM. l NON-| SEE
M B BM | MBJ|OFHERS|COMB. | CODE NO.| - NO. ITURNS } RES { TRVL | RESID SQAK | OPR | OPR JHOLDJRLS NOTE

3 CONTACT SPRINGS

— — 1 — — 374 2IME 3 P 35 95 17 S4 P — 47. 395 — — 31
S 2320 900 P/S — 295 — — —
: ~ . P/T 185 )
— — 1 — — 11 (22IND 21 P 2200 70 8 7.1 P/S 100 148 144 — — 31,3233 34
S 5150 185
T 2950 115
— — 1 — — 11 (P221A 4 F 545 200 8 7-11 F/R — 148 144 — — 32,3334
R 5450 200
— — 1 — — 11 22IFAA 17 P14450 200 8 7-11 Pi/P2— 15 14 — — 31,32,3334
P24450 200
P/T 790
—  — 1 — — 125 (P222KL 3 P13800 1300 17 S4 P 50 28 24 — —
.S 9100 1300 S 30 28 — — —
T (NL) 2000
— — — 1 — 24 210W 2 P//S 375 15 0 P//S— 147 112 — — 35
P11370 500
S (N1) 1500

3.1 Resistance variation —4-10%,.

3.2 Armature need not touch core en operate.

3.3 Make contact follow test min 0.008 in.

3.4 Contact separation test min 0.003 in.

35 Contact pressure springs 2-3 test min 15 grams.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE Il — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT

WINDING

CURRENT FLOW REQUIREMENTS

I - l ! I SPRING SPOOL ARM. i 1 NON SEE
M B BM‘ MB JOTHERS| COMB. |CODE NO. NO. |TURNS | RES | TRVL |RESID SOAKVIOPR l OPR HOLDLRLS NOTE
4 CONTACT SPRINGS
1 1 — — — - 89 222PA 15 This is an iron washer relay—not for
' general use. See 251 and 252 types.
2 —_ — — —_ 3 221MC .3 P 750 26 9 S4 P — 65 455 - — 41,42,43,44
S 8000 475 : P/S — 105 — — —
2 — — — — 3 221HT 2 P//S 15 9 S4 PpP//S— 495 29 — — 42,43
P 1940 151
S (N.I) - 2000
2 — — - -— 3A 222BE 3 P 2350 60 13 sS4 P/S — 29, — - —
S 2650 1900 P — 53, 43 — —
2 — — - — 700 (P)221NL 2 P//S 81 1 79 P//S— 1000 9. — — 44,45
P 2710 210
S (NL) 1300
P/T 210 .
2 —_— — — — 375 221FAJ 21 P 2050 82 9 48 P/S — 89 66 — — 42/43,44
S 4850 210
T 2800 128
2 — — — — 3A 221GA 3 P15100 1450 13 0 S —_ 195 144 — —
S 5500 400 B 79 — — —
2 —_ — —_ — 8 222PB 15 This is an iron washer relay—not for
general use. See 251 and 252 types.
2 — —_ e — 3A 221FH 3 P19500 2000 13 S4 P — 8.5 71 — —
) S 9500 1500 — 195 — — —
2 — —_ — — 158 221NN 15 This is an iron washer relay—not for
general use. See 251 and 252 types.
NOTES:
4.1 Armature need not touch core on the primary operate.
4.2 Contact separation test min 0.003 in.
4.3 Contact follow test min 0.008 in.
4.4 Resistance variation —+-109,.
45 Armature need not touch core on operate.
7-1-54 Page IV-3
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RELAY DATA —

'CODE INFORMATION

3

TABLE II'— DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT R WINDING . CURRENT FLOW REQUIREMENTS -
] I l I "}SPRING SPOOL] ARM. NON-| SEE
| M B BM | MBJOTHERS|COMB. 4 CGDE NO. NO. JTURNS | RES | TRVL|RESID SOAK | OPR | QPR [HOLDIRLS NOTE
5. CONTACT SPRINGS
1 — 1 — — 369 -221PG 3 P 584 2 12 s4 p — 180. 160. — —
} - $13300° 1475 S —_ 87 — = —
E P/T 210 ,
1 — 1 — — 307 (P)221FAF - 21 P 2050 82 8 7-11 P/S/T— 119 107 — — 51,53,54,56
S 4850 210
T 2800 - 106
P/T 185 _
1 — 1 — —_ 5A (P)221NE 21 P 2200 70 8 711 P/S 100 148 144 — — 51,53,54,56
S 5150 185 o
T 2950 - 115
1 —_ 1 — -— 5A (P)221P 4" F 5450 200 8 711 F/R — 148 144 — — 53,54,56
R 5450 = 200
1 —_ 1 -—_ —_ 6 (P)221R 4 F 5450 200 8 711 F/R — 148 144 — — 53,5456
. ) R 5450 200
1 — 1 — —_— 4 221EK 2 P//S 375 12 S-2 P//S— 115 12 — — 52
P 11370 - 500
S (NI) 1500
1 — 1 — — 5A (P)221BB 4 F 7700 450 8 711 F/R — 8. 76 — — 53,54,56
R 7700 450
1 —_ 1 — — -7 (P)221EV 4 F 7700 450 8 71 F/R — 67 63 — — 53,5456
. R 7700 450 ) »
1 — 1 —_— — 326 221JL 3 P5720 465 25 sS4 § — 59. 35 — — 5557
o ‘ S 2192 600 P/S — 34 305 — — 58
1 — 1 — — 32 221JA 3 P10000 500 25 S-4 S — 24. 185 — — 55,57
) S 4355 1400 P/S 19. 1. — — 58
1 — — 1 — 140 221DG 3 P 2350 60 16 S4 P. — 54 47, — —
: 2275 1900 P/S — 30. — — —
1 — —_— 1 — 105 221JM 3 P 350 100 18 5S4 P 51. 42. — — 59
S 2200 900 P/S — 335 — — —
1 — - 1 — 105 222BT 3 P350 100 18 S4 p — 40. 37. — — 59
S 2200 900 P/S — 26. — — — )
1 — —_ 1 — 102 (P)221BF 2 P//S 181 18 sS4 P//S— 120 85 — — 510
P 2710 210
S (NL) 1300
1 —_— — 1 — 140 222JS 3 P 490 400 16 S4 P 100 375 200 — —
) S 11300 1300 . S — 185 — == —
— 1 1 — —— 9 222CL 4 F 3630 100. 13 S4 F —~ 35 32, — —
R 13100 1500 R — 6 — — —
—_ 1 1 — —_ 96 221DR 2 P//S 3755 13 S22 pP//S— 115 112 — — 52
P11370 500
S (N.L) 1500
NOTES
51 Resistance variation —-107,.
5.2 Release time min 62, max 140 milliseconds.
5.3 Armature need not touch core on operate.
5.4 Contact separation test min 0.003 in.
5.5 Requirements for springs 1-2 only.
56 Contact follow test min 0.008 in.
5.7 Contacts 1-2 shall make before spring 1 strikes bushing on spring 4.
5.8 Contacts 1-2 may make on P/S N.O.
5.9 Contact pressure springs 4-5 test min 15 grams.
5.10 Contact pressure springs 4-5 test min 35 grams.
Page IV-4
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X-75514

RELAY DATA —

CODE INFORMATION

TABLE Il — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT

WINDING CURRENT FLOW REQUIREMENTS
] l I I SPRING SPOOLI [ ARM. NON- . SEE
M B BM MB|OTHERS{€OMB. | CODE NO. NO. |TURNS | RES | TRVL} RESID SOAK } OPR | OPR HOLDIRLS NOTE
6 CONTACT SPRINGS
1 2 —_ — — 103 221FS 4 F 5450 200 13 7-11 F/R— 245 205 — —
R 5450 200 F — 9 - = —
1 — — -— 1BMB 18 (P)221DU 2 P//S 375 13 s-2 P//S— 115 112 — — 63,64
P11370 500
S (NL) 1500
3 — — — —_ 82 221BR 3 P 325 7513 sS4 P -— 300. 210, — —
S 4500 150 Y —_ 25 - = -
. 8//T 658
3 — — — — 82 (P)221DJ 2 p 772 24 13 0 P — 120. 110, — —
S 7750 1170 S//T— 25 — — —
T (NI1) 1500
3 — — — -— 304 221PD 3 P 1280 63 13 S4 P — 75. 65 — — 62
i S 6100 1000 S — 165 — — —
3 — — — — 82 221INF 3 P 1600 10 13 s4 P 500 455 385 — —
» S 9900 2000 S 2 81 — — —
3 —_ — — — 304 221HD 4 F 1760 20 13 48 F/R— 455 33 — —
: R 1760 20 }
3 — — — — 82 221MH 3 P5700 250 13 S4 P 170 185 138 — —
S 17700 2500 S 17 66 — — —
- — 2 — — 145 221FAH 23 §/0Q 160 9 711 §/T — 155 143 — — 61,62,6566,67
P 710 50
S 2160 75
T 4300 160
Q 2160 85
— — 2 — — 145 221IFAD 21 P/T 210 9 711 P/S/T— 134 124 — — 61,626566,67
P 2050 82
S 4850 210
T 2800 128
— — 2 -— — 145 (P)221EB 4 F 5450 200 9 711 F/R— 148 144 — — 6.2,6566,67
R 5450 200
— - 2 —_ — 145 (P)22IFAK 21 P/T 200 9 711 pP/S — 136 124 — — 61,62,6566,67
P 2125 98 ’
S 4220 200
T 2i25 102
— — 2 — — 145 221JH 4 F 7700 450 9 71 F/R — 78 73 — — 626566,67
- R 7700 450
NOTES:
6.1 Resistance variation —+10%,.
6.2 Armature need not touch core on operate.
6.3 Release time min 62, max 140 milliseconds.
6.4 Contact pressure springs 3-4 test min 15 grams.
6.5 -Contacts 1-2 may break on N.O.
6.6 Contact follow test min 0.008 in.
6.7 Contact separation test min 0.003 in.
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_RELAY DATA — CODE INFORMATION

TABLE 1l — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT - WINDING CURRENT FLOW REQUIREMENTS
| SPRING SPOOL ARM. . NON-| SEE
M B BM MB|OTHERS]COMB. { CODE NO. NO. TURNS RES | TRVL|RESID SQAK { OPR | OPR [HOLDJRLS NOTE
7 CONTACT SPRINGS

1 1 1 —_ — 347 221INK 4 F 5300 200 29 154 R — 305 27. — — 72,74
R 5300 200 F — 57. 40, — — 73

1 1 1 — — 347 221KV 3 p 7125 600 29 S4 P — 215 106 — — 7274
S 20000 2700 S — 13 11, — — 73

2 — 1 — — 366 (P)221FAE 23 S/Q 160 8 711 S/T — 148 139 — — 71,767879
P 710 50
S 2160 75
T 4300 160
Q 2160 85

2 _ 1 - — 366 221FAM 21 P/T 200 8 79 PpP/S 100 148 144 — — 71,76,78,79
P 2125 98 )
S 4220 200
T 2125 102 .

2 —_ 1 — — 366 221NJ 21 P/T 355 8 46 P/S 55 718 69 — — 71,76
P 2720 135
S 6400 355
T 3680 220

2 —_ 1 - - 37 (P)221FB 3 P 3110 1000 25 S-4 — 325 215 — — 7274

) S19900 2000 — 104 88 — — 73

2 — 1 _ — 366 (P)22IFAC° 21 P/T 210 8 48 P/S/T— 134 124 — — 71,76,7879
P 2050 82 i
S 4850 210
T 2800 128

— 2 — 1 — 135 221DS 2 p//S 375 14 0 pP//S— 147 112 — — 75
P11370 500 -
S (NI) 1500

— —_— 1 — 1BMB 94 (P)221DT 2 P//S 375 14 Ss-2 p//S— 115 112 — — 77,710
P11370 500 -
S (NIL) 1500 -

NOTES

7.1 Resistance variation —+-10%,.

7.2 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.

7.3 Contacts 1-2 may make on the whole combination N.O.

7.4 Requirements for springs 1-2 only.

7.5 Contact pressure springs 6-7 test min 10 grams.

7.6 Armature need not touch core on operate.

7.7 Release time min 62, max 140 milliseconds.

7.8 Contact separation test min 0.003 in,

7.9 Contact follow test min 0.008 in.

7.10 Contact pressure springs 6-7 test min 15 grams.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE Il — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT -WINDING CURRENT FLOW REQUIREMENTS
l- l X l ! SPRING SPOOL : ARM. NON- SEE
M B BM MB{OTHERS COMB. CODE NO. NQO. |TURNS | RES | TRVL {RESID SOAK | OPR | OPR [HOLDJRLS NOTE
8 CONTACT SPRINGS
1 1 — — 1BMB 41 (P)221HG 2 P//S 375 14 S2 p//S— 115 112 — — 8283
P11370 500
S (NL) 1500
1 — 2 — — 168 221LA - 3 P 7330 200 13 48 P — 235 200 — -— 84
' ) S (NI) 7400
1 — 2 — —_ 86  222BP 3 P10000 500 13 48 P — 185 — — —
S 8000 800 S — 2. 19, — -
1 — 2 —_ - 86A  222KU 3 p25200 4100 13 S4 P 10 65 45 — —
S 8850 1700 P//S 30 126 — — —
2 2 — — —_ 52 (P)221BK 4 F 500 250 13 'S4 F — 30. 28 — —
: R 8300 500 R _ 275 — - —
4 - — — — 84 (P)221DK 22 S//T 658 13 0 P — 120. 110, — —
P 772 24 S//T— 256 — — —
S 7550 1170
T (NI) 1500
4 —_— —_ — — 76 221JC 22 S//T 565 13 S-4 P - 15 124 — —
P 13800 1300 S//TT— 6L — — —
S 9100 1300
T (NI) 1000
— 1 — 2 — 33 (P)222KN 21 P/T 185 15 S-2 P/S 100 195 14 -— — 81,85
P 2200 70
S 5150 185
T 2950 115
— 1 — 2 — 33 222JW 4 F 5450 200 15 S-2 F/R 100 195 14 — — 85
R 5450 200
— 1 1 1 — 344 221KR 2 P//S 375 13 Ss2 p//S— 115 117 — — 83,86,87
P11370 500
S (N.L) 1500
NOTES
8.1 Resistance variation —+-10%,.
8.2 Contact pressure springs 5-6 test min 10 grams.
8.3 Release time min 62, max 140 milliseconds.
8.4 Armature need not touch core on operate.
8.5 Contact pressure springs 4-5 and 7-8 test min 35 grams.
8.6 Contact separation springs 6-8 test min 0.003 in.
8.7 Contact pressure springs 7-8 test min 10 grams.
7-1.54 Page IV -7
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RELAY DATA —

CODE INFORMATION

TABLE Il — DOUBI;E-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
J l I I SPRING SPOOL l ARM. I NON- SEE
M B BM MB IOTHERS}| COMB. | CODE NQ. NO. |TURNS | RES | TRVL |RESID SOAK |OPR | OPR |[HOLD|RLS NOTE
9 CONTACT SPRINGS
1 2 1 — — 85 22INA 3 P 7125 600 27 S4 P 70 175 101 — — 92,96
$20000 2700 S 15 127 107 — — 93
1 — 1 — 1BMB 121 221CM 3 P 584 2 27 sS4 P — 165, 135, . — — 92,9596
S13300 1475 S — 19 6. — — 94
2 1 1 — —_ 31 222LJ 4 F 5300 200 13 S4 F/R — 185 17. — —
R 5300 200 ;
2 1 1 — — 706 222LF 3 P15300 1200 25 S4 S(FS)— 39. 32. — — 91
S 3700 850 P/S — 165 144 — —
3 — 1 — — 106 221JN 3 P 6640 300 25 S4 P — 18 12 — — 92,96
S$11400 1300 S — 205 175 — — 94
3 — 1 —_ — 106 222GC 3 P 6640 300 25 S4 P — 18 12. — — 9296
S$11400 1300 S — 205 175 — — 94
3 — 1 — — 106 222LY 3 P13800 1300 .25 S4 S 170 90. 75. — — 92,96
. S 1850 250 P 30 18. 155 — — 97
3 — 1 — — 106 222KW . 3 'P22450 2400 25 'S4 S 90 43 345 — — 91,9296
S 2775 450 P 17 126 107 — — 97
— 1 1 — 1BMB 386 221MR 2 P//S 375 15 Ss-2 p//S — 115 112 — — 98,999.10
P 11370 500
S (N.1) 1500
— — 2 1 — 339 221KH 2 P//S 81 1 48 P//S — 145 1000 — — 911
P 2660 210
S (N.I) 1300
NOTES:
9.1 Resistance variations —-109%,.
9.2 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
9.3 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on the secondary N.O.
9.4 Contacts 1-2 may make on the secondary N.O.
9.5 Contact pressure springs 8-9 test min 15 grams.
9.6 Requirements for springs 1-2 only.
9.7 Contacts 1-2 may make on the primary N.O.
9.8 Release time min 62, max 140 miiliseconds.
9.9 As permitted by sequence, two break contacts may break on N.O.
9.10 Contact pressure springs 8-9 test min 10 grams.
9.11 Contact pressure springs 8-9 test min 35 grams.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE |1 — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT . WINDING CURRENT FLOW REQUIREMENTS
| | SPRING SPOOL ARM. NON- SEE
M |. B | BM | MB|OTHERS|COMB. | CODE NO. | ~NO. {TURNS | RES | TRVL|RESID SOAK | OPR OPR’lHOLDlRLS NOTE
10 CONTACT SPRINGS
1 1 —_ 2 — 306 221FAB 17 P1 as50 200 15 S-4 P1/P2— 25. 15 — -— 101,105
P24450 200
1 1 2 —_ — 184 221NU 3 P 2180 36 27 s4 p — 465 39. — — 107,109
S 11450 1300 S — 20. 185 -~ —
2 1 — — 1BMB 162 (P)221EL 2 P//S 375 14 S2 p//S115—— 112 — — 102,103
‘ P11370 500
S (NI) 1500
2 — 1 1 — 151 (P)221DP 3. P 6640 300 16 S5 § — 37. 34 — — 108
S 5009 900 P — 31l - — —
2 - 2 —_ —_ 74 22INT 3 P 2180 3 25 Ss4 p — 45 41 — — 109
. S11450 - 37 S — 18, 1865 — — 107
2 3 —_ — — 133 221PB 3 P 3800 125 27 S4 P — 26 22, — — 109
) $14300 1300 S — 28 17. — — 107
3 2 — — — 119 (P)221MS 2 P//S 375 13 Ss-2 PpP//S115—— 112 — — 1010
. P11370 500
S (N.I) 1500
4 1 — —_ — 910 22218 3 p 4420 125 27 S4 P — 25, 215 — — 109,10.11
S11500 1300 S — 255 225 — — 107
4 1 — — — 308 2221LH 4 F 5300 200 12 sS4 F/R— 185 17. — —
R 5300 200
4 1 - —_ — 267 223AJ 3 P7125 600 25 S4 p —  17. 96 — — 104,106,1012
S20000 2700 pP/S — 81 72 — —
5 — — — — 303 221GK 4 F 5450 200 13 S4 F/R— 17. 14 — —
R 5450 200
NOTES:
10.1  Resistance variation —-10%,.
10.2 Contact pressure springs 5-6 test min 10 grams.
10.3 Release min 55, max 125 miiliseconds.
104 Contacts 1T-2T may make on N.O.
10.5 Contact pressure springs 6-7 and 9-10 test min 35 grams.
10.6 Contacts 1T-2T shall make before spring 1T strikes bushing on 4T and before armature stud strikes spring 1B.
10.7 Contacts 1-2 may make on the secondary N.O.
10.8 - Contacts 4-5 shall make before contacts 2-3 and 6-7 make.
109 Requirements for springs 1-2 only.
10.10 Release min 62, max 140 milliseconds.
10.11 Springs 1-2 shall make before spring 1 strikes the bushing on spring 4.
10.12 Requirements for springs 1T-2T only.
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RELAY DATA — CODE INFORMATION

TABLE 11 — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
l l * |SPRING SPOOLI ‘ ARM. . NON-| - SEE
M B BM MBJOTHERS]COMB. -] CODE NO. | . NO. .JTURNS | RES | TRVL | RESID SOAK | OPR | OPR [HOLDJRLS NOTE
11 CONTACT SPRINGS

1 —_ 1 2 — . 26 (P)222KM 21 P/T 185 15 Ss2 p/S 100 195 14 — — 111,112
P 2200 70
S 5150 185
T 2950 115 ‘

1 — 1 2 — 26 222W 4 F 5450 200 15 S2 F/R100 195 14 — — 112

) R 5450 200 :

3 1 — 1 — 108 (P)222HF 3 P 490 400 27 sS4 p — 28, 205 — — 113,114
S 17600 1800 S — 15, 122 — — 115

4 —_ 1 —_ - 22 (P)222GT 24 P//T 333 25 sS4 p//T— 205 185 — — 113,114
P 7800 443 S — 18 155 — — 115
S 14200 2000
T (N1) 1345

—_ 2 1 -— - 1MBM 171 (P)222EM 3 p11100 1000 23 S4 p — 245 205 — — 116
S 16100 2300 S - 19 - — —

— —_ 1 — 2BMB 42  222ED 3 Pp16000 1300 17 S-4 — 125 115 — — 116,117
S (NIL) 300

NOTES:

11.1 Resistance variation -+-10%. )

11.2 Contact pressure springs 7-8 and. 10-11 test min 35 grams.

11.3 Requirements for springs 1-2 only.

11.4 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.

11.5 Contacts 1-2 may make on the secondary N.O.

116 As permitted by sequence, two break contacts may break on N.O.

117 Cpntact pressure springs 6-7 and 10-11 test min 35 grams.
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X-75514

RELAY DATA

— CODE INFORMATION

TABLE Il — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
I SPRING SPOOL ARM. NON SEE
M B BM MB]OTHERS| COMB. | CODE NO. NO. {TURNS | RES | TRVL|RESID SOAK | OPR | OPR JHOLD|RLS NOTE
12 CONTACT SPRINGS
3 — 1 1 — 392 222KK 3 P14000 1306 15 sS4 § 50 31. 255 — —
S 8650 800 P. — 2., — - —
3 — 2 - — 117 (P)222CP 21 P//T 333 27 S22 p//T— 205 185 — — 123125129
P 6060 500 S — 14 12 — — 122
S 15920 2000
T (NL) 1000
4 2 - — — 248 2238 4 F 5450 200 12 Ss4 F/R — 27. 225 — —
R 5450 200 F — 545 — @ — —
1 1 — —  2BMB 930 22211 3 P18100 1300 17 sS4 P — 139 121 — — 126
S (NI) 700
1 _ 2 — 1BMB 25 222GL 3 P 4420 125 29 S4 p — 27. 17. — — 123,125
S 11500 1300 S — 25, 2. — — 124
1 —_ — 2 1BMB 118 222AA 4 F 5450 200 15 S-2 F/R 100 195 4. — — 127
: R 5450 200
1 — — 2 1BMB 118 (P)222KP 21 P/T 185 15 S-2 p/S 100 195 14 — — 127
P 2200 70
S 5150 - 185
T 2950 115
2 — — — 2BMB 91 222EY 3 P13806G 1300 186 S4 P — 19. 155 — —
. S (N.I) 300
— — 2 2 - 44 (P)222KR 21 P/T 185 16 S22 PpP/S 100 195 14 — — 121,128
P 2200 70
S 5150 185
T 2950 115
- — 2 2 — & 22 4 F 5450 200 16 S-2 F/R 100 195 14 — — 128
R 5450 200
—_ — 4 — — 107 (P)222HA 2 P//S 384 17 0 p//S— 205 17. — — 126
P 12450 565
S (NI) 1200
NOTES:
12.1 Resistance variation —-109%,.
12.2 Contacts 1-2 and 4-5 may make and 3-4 may break on N.O.
12.3 *Requirements for springs 1-2 only.
12.4 Contacts 1-2 may make and contacts 3-4 and 6-7 may break on N.O.
125 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
12.6 As permitted by sequence, two break contacts may break on N.O.
127 Contact pressure springs 3-4, 8-9, and 11-12 test min 35 grams.
12.8 Contact pressure springs 8-9 and 11-12 test min 35 grams.
129 Contacts 4-5 shall make before contacts 7-8 make.
7-1-54 Page IV~ 11
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RELAY DATA — CODE INFORMATION

TABLE I — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT ] ) WINDING CURRENT FLOW REQUIREMENTS
I l I I SPRING SPOOLI I ARM. I NON l SEE
M " B BM MB|]OTHERS] COMB. | CODE NO. NO. |TURNS | RES | TRVL | RESID SOAK | OPR | OPR JHOLDJRLS NOTE
I3 CONTACT SPRINGS
1 1 1 2 — 62 220W 4 F 5450 200 16 S-4 F/R — 185 146 — — 133
: - R 5450 200 F — 3. — — —
1 2 1 — 1MBM 129 (P)222CN 3 P19500 2000 21 S4 P — 14 1l — — 1341351312
S 9500 1500 s — 32 — 235—
2 3 — 1 — 352 22E 3 P7125 600 29 S4 P — 185 106 — — 132,138
S20000 2700 S — 133 112 — — 139
2 3 — 1 — 39 22ING 3 P20500 1800 26 S2 S 80 665 555 — — 1310,13.13
_ S 2400 525 P 23 175 155 — — 1311
2 — 2 1 — 14 (P22M 3 P//T 333 27 S4 P — 205 185 — — 132,138
P 500 s — 15 13, — — 137
s 2000 '
T 1000
2 — 3 — — 404 223CA 2 P//S 52 13 S2 P//S— 205 144 — — 1312
P14350 800
‘ S (NL) 1500 ,
2 — 3 — — 316 (P26 3 P13800 1300 14 S4 P — 225 18 — — 1312
: S (NL) 30
4 1 1 — — 152 (P222DH 3 P 3750 125 25 S4 P — 235 215 — — 132,138
$13200 1100 s — 20 1. — — 137
4 1 1 — — 35 (P222J8 3 P 3750 125 25 S4 P — 22 195 — — 132,138
: S$13200 1100 S — 18 15 — — 137
4 1 1 — — 152 22U 3 P 4420 125 25 S4 P — 235 215 — — 132
- S11500 1300 s —. 220 170 — — 137
4 1 1 — — 417 224BP 3 P 8000 375 25 S4 P 110 119 85 — — 13613141316
S11100 1300 S 30 23 195 — —
5 — 1 — — 18 22FC 3 P5140 150 25 S4 P — 28 20, — — 132,138
, S11100 1300 s — L. 195 — — 137
5 — 1 — — 310 22FT 21 P//T 213 25 S4 P — 24 15 — — 132137138
P 6780 375 s — 2. 195 — —
$12000 1300
T (NI) 1000
— — 1 2 1MBM 115 2221C 21 P/T 185 21 S2 P/S 100 195 14 — 74 131,1315
: P 2200 70 s — s — - —
S 5150 185
T 2950 115
— — 1 2 IMBM 115 2226M 4 F 5450 200 21 S-2 F/R 100 195 14 — 74 1315
, R 5450 200 F — 5. — — — v
NOTES:

131 Resistance variation --109%,.

132 Requirements for springs 1-2 only.

133 Contact pressure springs 9-10 and 12-13 test min 35 grams.

13.4 Contacts 8-9 shall make before contacts 6-7 and 12-13 make.

135 Contact pressure springs 11-12 test min 15 grams.

13.6 Requirements for springs 1B-2B only.

137 Contacts 1-2 may make on N.O.

138 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
139 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.

13.10 Contacts 1-2 shall break and 3-4, 5-6 shall make before spring 5 strikes the bushing on spring 8.
13.11 Contacts 1-2 may break and contacts 3-4, 5-6 may make on N.O.

13.12 As permitted by sequence, two break contacts may break on N.O.

13.13 Requirements for springs 1-2, 3-4, and 5-6.

13.14 Contacts 1B-2B shall make before springs 1T-2T break.

13.15 Contact pressure springs 5-6, 8-9, and 11-12 test min 35 grams.

13.16 Contacts 1B-2B shall make before spring 1B strikes the bushing on spring 4B.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE 1l — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT - i WINDING CURRENT FLOW REQUIREMENTS :
SPRING SPOOL ARM. NON- i SEE
M B BM | MB|OTHERS{COMB. | CODE NO. | NO. ITURNS | RES | TRVL|RESID SOAK | OPR | OPR JHOLDJRLS NOTE

4 CONTACT SPRINGS

1 — 1 3 — 330 (P222HD 3 P 6225 340 27 48 P — 19. 128 — — 142 144,145
7 S 9130 750 S — 45 265 — — 143
1 — 2 2 — 32 (P22 21 P/T 185 16 S2 pP/S 100 195 14 — — 141,146
P 2200 70
S 5150 185
T 2950 115
1 — 2 2 — 32 226W 4 F 5450 200 16 S2 F/R100 195 14 — — 146
R 5450 200
1 — 4  —  — 261 (P223AC 3. P 490 400 18 S-4 P — 595 48. — — 147,148
S$17600 1800 P — — 3 — =
S — 185 — — —
3 1 — 2 — 401 22BW 2 P//S 52 21 S2 P//S— 142 107 — — 1491422
P14350 800 - 31 2. — — 1419
S (NL) 1500
3 4 — — — 423 (P)23(R 3 P7670 250 25 S-4 P 160 195 125 — — 14.11,1420
S 5880 750 S 55 505 435 — — 1410
4 — 2 — — 173 (PR222EW 3 P 540 150 25 S4 P — 34 27. — — 14121421
S11100 1300 S — 25 25 — — 1413
4 3 — — — 217 223 4 F 5450 200 13 48 F/R — 25. 175 — — 147
R 5450 200 R — 5 — — —
4 — 2 — — 38 (PR2KF 21 P//T 333 29 S4 P 120 205 185 — — 14214514151416
; P 7800 443 S 20 18 155 — — 1414
$14200 2000
T (NI) 1345
6 1 — — — TI0 222M 3 P 4420 125 27 S4 P — 25 215 — — 145
‘ S11500 1300 S — 255 225 — —
6 1 — — — 382 22KA 3 P14900 1000 16 S-4 P 40 175 149 — — 1417
S (NI) 1000
— 2 1 1 1MBM 236 223L 3 P49%0 400 21 S-4 P — 75 — — — 147
. 517600 1800 s — 18 145 — —
_ 1 — — 1MBM 711 222N 3 P18100 1300 18 S4 P — 139 121 — — 1418
2BMB s 700

NOTES:

141 Resistance variation —+10%,. :

142 Contacts 1-2 -shall make before spring 1 strikes the bushing on spring 4.

143 Contacts 1-2 may make on N.O.

14.4 Contact pressure springs 7-8, 10-11, and 13-14 test min 35 grams.

145 Requirements for springs 1-2 only. '

14.6 Contact pressure springs 10-11 and 13-14 test min 35 grams.

14.7 As permitted by sequence, any two break contacts may break on N.O.

14.8  Contact separation test min 0.013 in. .

149 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 3T and hefore armature stud strikes spring 2B.
14,10 As permitted by sequence, two break contacts may break and contacts 1T-2T and 1B-2B may make on N.O.
14.11 Contacts 1T-2T and 1B-2B shall make before spring 1T strikes the bushing on spring 4T and before spring 1B strikes the bushing on spring 4B.
14.12 Contacts 1-2 and 3-4 shall make before spring 3 strikes the bushing on spring 6.

14.13 Contacts 1-2 and 3-4 may make on N.O.

14.14 Contacts 1-2 and 4-5 may make and contacts 3-4 may break on N.O.

14.15 Contacts 3-4 shall break before contacts 6-7 break.

14.16 Contacts 4-5 shall make before contacts 7-8 make.

14.17 Springs 3-4 shall make before any others make.

14.18 Contact pressure springs 5-6, 9-10, and 12-13 test min 15 grams.

14.19 Contacts 1T-2T may make on N.O.

14.20 Requirements for springs 1T-2T and 1B-2B.

14.21 Requirements for springs 1-2 and 3-4 only.

14.22 Requirements for springs 1T-2T only.
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RELAY DATA — CODE INFORMATION

TABLE Il — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT . WINDING CURRENT FLOW REQUIREMENTS
l l } ] SPRING SPOOL ARM. SEE
M B BM | MB|OTHERS[COMB. |CODE NO.| -NO. |TURNS | RES | TRVL|RESID - SOAK| OPR OPR IHOLDIRLS NOTE
I5 CONTACT SPRINGS
2 1 2 1 — 410 (P)223CH 2 p//S 522 27 Ss2 p//S— 142 107 — — 151,153
P 14350 800 P//S— 28. 225 — — 152
S (NL) 1500
3 — 1 2 —- 259 224AW 3 pi3950 770 33 S4 S -— 555 385 — — 153,15.10,15.11,15.14
’ S 3020 625 pP/S — 26 23, — — 159
3 - 2 1 — 226 223G 3 P 5140 150 27 54 P — 34 27, — — 154,155,1512
' S 11100 @ 1300 S — 265 225 — — 156
4 2 1 — — 415 (P)223CM 3 p 800 375 25 S4 P 110 119 85 — — 151,153
: S$11100 1300 S 30 27. 215 — — 152
5 1 1 — — 424 (P)224BU 3 p800C 3755 25 s4 p 110 119 85 — — 1571513
S11100 1300 S 30 2. 2. — — 158
NOTES:

15.1 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
15.2 - Contacts 1T-2T may make and two break contacts may break on N.O.

15.3 Requirements for springs 1T-2T only.

154 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T.

155 (Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B.

156 - Contacts 1T-2T and 1B-2B may make on ™ 0.

15.7 Contacts 1B-2B shall make before spring 1B strikes the bushing on spring 4B and before armature stud strikes spring 2T.
158 Contacts. 1B-2B may make on N.O.

15.9 Contacts 1T-2T and 1B-3B may make and springs X-1B may break on N.O.-

15.10 Contacts 2B-3B shall break before 6T-8T make.

15.11 Contact pressure springs 7T-BT and 2B-3B -test min 15 grams.

15.12 Requirements for 1T-2T and 1B-2B.

15.13 Requirements for 1B-2B.

15.14 Contacts 1T-2T shall make before sprlng 1T strikes bushing on spring 4T and before armature stud strikes spring 1B.

16 CONTACT SPRINGS

2 3 2 — - 253 224BB 3 P A0 125 27 S4 P — 275 18, — — 161,168
: $10000 900 S — 375 285 — — 162
2 3 2 — — 25 223AB 3 p11100 1000 27 S-4 § — 123 83 — — 161,168
$10150 1100 S — 34 26 — = 162
P — 385 — — —
2 — 3 1 — 425,(PR224BW 21 P//T 333. 27 S-4 P 120 205 185 — — 163,167
P 7800 443 S — 2. 215 — — 164
S$11300 1250 :
T (NI) 1345
4 1 2 — — 213  223CE 3 p11100 1000 13 S-4 P — 235 20. — - 165166
$10150 1100 § — 285 — — —
NOTES:

16.1 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and before armature stud strikes spring 2T
16.2 As permitted by sequence, any twoe break contacts may break and contacts 1B-2B may make on N.O.

16.3 Contacts 1T-2T shall make before spring 1T strikes the bushing on spring 4T and before armature stud strikes spring 2B.
16.4 Contacts 1T-2T may make and two break contacts may break on N.O.

16.5 As permitted by sequence, any two break contacts may break on N.O.

16.6 Contact pressure springs 98-10B test min 15 grams.

16.7 Requirements for springs 1T-2T only.

168 Requirements for springs 1B-2B only.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE Il — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
l I I | SPRING SPOOL ARM. NON SEE
M B BM MB]OTHERS{ COMB. ] CODE NO. NQO. JTURNS | RES | TRVL | RESID SOAK | OPR ‘ OPR HOLDIRLS NOTE
17 CONTACT SPRINGS
4 3 1 —_ — 416 (P)224BN 3 P 800C 3755 25 S4 pP 116 119 85 — — 172,173
S$11100 1300 S 36 27. 215 — — 171
5 2 1 — — 427 (P)223CT 3 P80 375 25 S4 p 110 119 85 — — 172,173
S 11100 - 1300 S — 27, 215 — — 171
NOTES:
17.1 Contacts 1T-2T may make arid two break contacts may break on N.O.
17.2 Contacts 1T-2T shall make before spring 1T strikes the bushing on spring 4T and before armature stud strikes spring 2B.
17.3 Requirements for springs 1T-2T only.
18 CONTACT SPRINGS
3 3 2 — — 279 (P)223BE 3 pP11000 1000 27 S4 § — 123 83 — — 182,183
S$10150 1100 S — 34 2 — — 184
P — 335 — — —
3 3 2 —_ — 288 223BL 3 pP13800 1300 27 S4 P — 24 200 — — 185,186, 18.15
: S10700 1250 S — 18 13, — — 1813
4 2 2 —_ — 250 224AR 3 P 4320 125 27 sS4 p -  27. 215 — — 187,188, 18.9, 18.14
S11500 1300 S — 275 19. — — 186
4 k2 2 —_ — 221 2247 3 P 4320 125 25 S4 p — 245 165 — — - 182,183
S 11500 . 1300 S — 245 20. — — 184
4 2 —_ 2 — 220 (P)223DA 3 P 2200 70 15 48 p/S — 28 13. — — 181,1810
S 5150 185 S — 55 — - —
T 2950 . 115
4 b J— 2 — 220 223D 4 F 5450 200 15 48 F/R— 28 1. — — 1810
R 5450 200 R — 7. — — —
4 5 — — — 431 223CY 2 P//S 181 22 S2 P//S— 160. 130. — — 1811,1812
P 2660 210 .
S (NI) 1300
NOTES:
18.1 Resistance variation —-109%,.
18.2 Requirements for springs 1T-2T. only. )
183 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
184 As permitted by sequence, any two break contacts may break and contacts 1T-2T may make on N.O.
185 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T.
186 As permitted by sequence, any two break contacts may break and contacts 1T-2T and 1B-2B may make on N.O.
187 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and before spring 1T strikes bushing en spring 4T.
18.8 Contacts 1B-2B shall make before contacts 1T-2T make.
189 Contacts 1T-2T shall make before contacts 3B-4B and 3T-4T break.
18.10 Contact pressure springs 8T-9T and 8B-9B test min 35 grams. R
18.11 Contacts 1T-2T, 3T-4T, and 1B-2B may make and two break contacts may break on N.O.
18.12 Contacts 1T-2T, 3T-4T, and 1B-2B shall make before any break contacts break.
1813 Regquirements for springs 1T-2T and 1B-2B.
18.14 Requirements for springs 1B-2B only. i .
18.15 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B.
7-1-54 Page IV~ 15
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RELAY DATA

CODE INFORMATION

TABLE 1l — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
I I l ' SPRING ’ SPOOL] L ARM. NON- SEE
M B BM MB|OTHERS] COMB. | CODE NO. NO. JTURNS | RES | TRVL| RESID SOAK { OPR § OPR [HOLD|RLS ‘NOTE -
19 CONTACT SPRINGS —
3 2 2 1 — 262 (P)223AD 3 p5140 150 27 S4 P — 34. 27. — — 191,192,199
S 9350 870 - 8 — 38 32 — — 193
3 5 1 — — 289 224BG 3 P10600 950 25 S4 S — . 36, 275 — — 194,19.10
S 6250 270 P — 34, 29, — — 195
5 3 1 —_ — 426 (P)224BY 3 pP8000 375 25 S4 P 110 119 85 — — 196,198
$ 11100 1300 S — 27, 215 — — 197
NOTES:
19.1 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T.
19.2 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B.
19.3 As permitted by seduence, any two break contacts may break and contacts 1T-2T and 1B-2B may make on N.O.
19.4 Contacts 1T-2T, 3T-4T, and 5T-6T shall make before spring 5T strikes bushing on spring 8T and before armature stud strikes spring 2B.
19.5 As permitted by sequence, -any two break contacts may break and contacts 1T-2T, 3T-4T, and 5T-6T may make on N.O.
19.6 Contacts 1T-2T shall make before spring 1T strikes bushifig on spring 4T and before armature stud strikes spring 2B.
19.7 Contacts 1T-2T may make and two break contacts may break on N.O.
19:8 Requirements for springs 1T-2T only. :
19.9 Requirements for springs 1T-2T and 1B-2B.

19.10 Requirements for springs 1T-2T, 3T-4T, and 5T-6T.

3 1 4 =
4 3 — 2 -
5 2 2 — —
5 2 2 — -
NOTES:
201

20.2
20.3
20.4
20.5
20.6
20.7
208

Contacts 3T-4T shall make

Page IV-16

Winding resistance =10,
Requirements for springs 1T-2T only.
As permitted by sequence, any two break contacts may break om N.O.

Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T.

20 CONTACT

407 223CC 3 P 3800

S 14100

21 P/T
P 2200
S 5150
T 2950

P 4420
S 10000

P 4420
S 10000

435 (P)223DB

219 (P)224R

230 224AF

before contacts 7B-8B.

300
1300

185
70
185
115

125
900

125
900

SPRINGS

25 S4 P — 325 25 — —
S — 20 165 — —

16 35 P/SFS—28 13, — —
s = 55 — — —

27 s4 p — 28 18 — —
S — 365 28 — —

25 s4 p — 25 17. — —
S — 35 23 — —

TCI Library www.telephonecollectors.info

20.6,20.8
20.2

20.3,204,205,20.7

20.1, 20.6
20.2

20.1,206
20.2

‘Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
As permitted by sequence, any two break contacts may bréak and contacts 1T-2T may make on N.O.
Contact pressure springs 6T-7T and 9T-10T test min 35 grams.

S
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RELAY DATA

CODE INFORMATION

TABLE 1l — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

X-75514

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
l - I l SPRING SPOOL ARM. NON] SEE
M B BM MB}OTHERS] COMB. | CODE NO. NO. {TURNS | RES | TRVL|{RESID SOAK | OPR | OPR jHOLD]RLS NOTE
21 CONTACT SPRINGS
3 3 3 — — 234 224AD 4 F13300 1300 14 S4 R — 27. 200 — — 211
R 13300 1300 F -— 23, - @ —- =
4 5 1 — — 429 224CA 3 P 7300 500 25 S4 § 45 355 27. — — 212,214 217
S 6350 270 P — 525 465 — — 213
7 2 1 —_ — 247 224AN 3 P 4420 125 25 S-4 P — 24, 165 — — 218,215
$10000 900 S — 365 2. — — 216
NOTES:
21.1 As permitted by sequence, any two break contacts may break on N.O. )
21.2 Contacts 1T-2T, 3T-4T, 1B-2B, and 3B-4B shall make before spring 3T strikes bushing on spring 6T and before spring 3B strikes bushing
on spring 6B. .
21.3 Contacts 1T-2T, 3T-4T, 1B-2B, and 3B-4B may make and two break contacts may break on N.O.
214 Contacts 6T-7T may make before .contacts 10T-11T break.
215 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
216 As permitted by sequence, any two break contacts may break and contacts 1T-2T may make on N.O.
21.7 Requirements for springs 1T-2T, 3T-4T, 1B-2B, and 3B-4B.
21.8 Requirements for springs 1T-2T only.
22 CONTACT SPRINGS
8 — 2 — -— 433 224CC 21 P//T 333 25 S4 PpP//T120—205 185 — — 221,223
P 7800 443 S — 265 205 — — 222
S 11300 1250 ’
T (N1) 1345
8 — 2 —_ — 284 224BF 3 P11100 1000 12 sS4 P — 29. 245 ~— —
$11000 980 S —_ 325 — - -
NOTES:
221 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
22.2 Contacts 1T-2T may make on N.O.
22.3 Requirements for springs 1T-2T only.
24 CONTACT SPRINGS
[ 3 2 — — 233 (P)224AB 3 P 4420 125 27 sS4 P — 24, 18, — — 243,241
S10000 900 S — 365 27. — — 242
NOTES:
241 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and armature stud strikes spring 2B.
242 As permitted by sequence, any two break contacts may break and contacts 1T-2T may make on N.O.
24.3 Requirements for springs 1T-2T only. ’ ,
7-1-54 Page IV-17
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RELAY DATA — CODE INFORMATION

TABLE 1l — DOUBLE-WOUND 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT . WINDING | CURRENT FLOW REQUIREMENTS }
I SPRING | SPOOLl I ARM. NON-| SEE
M B BM MB|OTHERS|COMB. .| CODE NO. NO. JTURNS j RES | TRVL] RESID SOAK | OPR | OPR JHOLD|RLS NOTE
26 CONTACT SPRINGS
5 2 4 — — 436 (P)224CE 3 P 4420 125 27 S4 p — 25, 18. — — 261,263
S 10000 900 S — 365 285 — — 262
NOTES:
26.1 ' Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and armature stud strikes spring 2B.
26.2 As permitted by sequence, any two break contacts may break and contacts 1T-2T may make on N.O.
26.3 Requirements for springs 1T-2T oniy.
27 CONTACT SPRINGS
5 1 3 2 — 245 224AL 2 P//S 500 27 s4 pP//S— 185 13, — — 271,272
P 14900 1000 pP//S— 57. 4. — — 273
S (NI) 1000
6 —_ 3 2 - 237 224AG 2 P//S 500 27 s4 p//S— 57. 4. — — 273,274,275,276,277
P14900 1000 s4 p//S— — 13, — — 271
S (NI) 1000 .
NOTES:
27.1 Requirements for springs 1T-2T only.
27.2 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
27.3 As permitted by sequence, any two break contacts may break and contacts 17-2T may make on N.O.
27.4 Contact pressure springs 9T-10T and 12T-13T test min 35 grams.
27.5 Contacts 6T-7T shall make before contacts 9T-10T and 12T-13T break.
27.6 Contacts 1T-2T shall make before contacts 3T-4T and 1B-2B break.
27.7 Spring 1T may strike the bushing on spring 4T and the armature stud may strike spring 2B before contacts 1T-2T make.
Page IV- 18 7-1-64
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X-75514

RELAY DATA —

CODE INFORMATION

TABLE 11l — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING. CURRENT FLOW REQUIREMENTS ‘
SPRING SPOOL| ARM.| . “§ NON SEE
M B BM : MBJOTHERS] COMB. | CODE NO. NO. [TURNS | RES | TRVL|RESID SOAK JOPR | OPR |[HOLDJRLS NOTE
2 CONTACT SPRINGS
1 — _ — 47 222BB 7 4000 200 13 S-4 75 25. 235 — —
1 — — — 47 221CW 10 10200- 800 13 S-2 50 — 73 — — 21
1 — — — 45 222HK 5 16700 1300 13 S-4 — 7. 6 — —
—_— 1 — —_ 78 221BD 13500 1300 8 0 —_ 11. 94 — —
— 1 —_ — 78 222BN 13500 1300 8 0 — 11. 94 — —
NOTES:
2.1 Release time min 300, max 500 milliseconds.
3 CONTACT SPRINGS
— — 1 — 10 221E 5 1050 437 12 S-4 500 - — 9. — — 31,32
—_ —_— 1 — 10 222D 5 1050 437 12 -S4 500 _ 95, — -— 31,32
— — 1 — 10 (P)221CL 5 1440 8 12 S4 500 —_— 69. — — 33,3435
— _— 1 — 10 (P)222CK 5 1440 8 12 sS4 500 —_— 69. — — 33,34,35
—_ —_ 1 — 709 22216 9 22000 3400 12 S4 —_ 5. 3. — — 31
— — 1 — 10 221LD 5 4160 75 12 sS4 — 22, 85 — —
—_ —_ 1 — 10 221FW 10 4670 200 12 O 25 114 98 — —
—_ — 1 — 10 222CW 10 10200 800 12 O — 79 73 — —
— — —_ 1 901 221B 1050 437 15 S-4 500 — 95, — — 32,36
— — — 1 901 (P)221CD 5 1440 8 15 sS4 500 — 69. — — 33,34,3536
—_ —_ - 1 365 221U 13500 1300 .16 S-4 — 112 — — — 37
— 137 100 — —
—_ —_ — 1 365 (P)222JN 9 13500 1300 16 S-4 30 112 —  — — 37
— 137 10 — —
NOTES:
3.1 Resistance variation —+-109%,.
3.2 Release time min 125, max 175 milliseconds.
3.3 Release time min 111, max 140 milliseconds.
34 When timing requirements are not applied: operate 85, N.0. 69.
3.5 When timing requirements are applied from test jack: readjust hold 0.100 second, release 0.140 second; test release 0.155 second.
3.6 Contact pressure springs 2-3 test min 10 grams. .
3.7 Contacts 1-3 shall make and contacts 2-3 may break. .
7-154 Page V-1
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RELAY DATA — CODE INFORMATION

TABLE Il — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON-| SEE
M B BM | MB|OTHERS|COMB. | CODE NO.| NO. |TURNS | RES | TRVL JRESID SOAK | OPR | OPR [HOLD|RLS NOTE

4 CONTACT SPRINGS

1 1 - —_ — 97 221L 5 1050 437 17 sS4 — 115, 95, — — 4.2,‘ 43,44
1 1 - _— == 90 221K 5 1050 437 12 sS4 500 — 95, — ~— 44,45
1 1 —_— = = 97 221CE 5 1440 8§ 17 s-2 — 8. 6% — — 4243
1 1 — —_— = 90 221CF 5 1440 8 12 s4 500 — 69. — — 46,47,48
1 1 — — - 197 ZZIGU 12 8350 305 12 sS4 —_ 141 105 — —
1 1 — - - 90 221PA 5 8800 335 12 S-4 — 138 120 — —
2 — —_ —_ = 2A 221BL 5 680 2 13 s4 — 115, 100, —~— — 41
2 — _ — = 2A  222BU 5 680 2 13 s4 — 115, 1000 — — 41
2 — — —_ —_ 2A  221AY 5 1910 14 13 s4 — 47. 27. — —
2 — - — — 2A  222BK 5 1910 14 13 s4 — 47. 27. — —
2 — — - — 170 221ES 12 4890 150 13  7-11 = 40. 37. — —
2 — — — — 143 221EA 5 8800 335 13 S-4 —_ 38 12 — —
2 —_ — — =— 143 (P)221HC 10 10200 800 13 O — 79 73 — —
2 — —_ - - 8 221KP 7 18000 2300 13 7-11 — 165 14 — —
—_ 2 - — = 193 21FY 10 10200 800 9 sS4 - 97 7. — — )
— —_ — — IMBM 43 2219 5 1050 437 18 S-4 — 115, 95 — — 44,47,48,49410
- - — — 1MBM 43 (P)221CG 5 1440 8 18 s4 500 — 64 — — 46,47,48,49 410412
- - — -— 1BMB 111 221HL 5 1440 8 13 s+4 500 — 65 — — 46,411
NOTES

4.1 Resistance variation —+-15%,.

4.2 Contacts 1-2 may make on N.O.

4.3 Contacts 1-2 shall make before contacts 3-4 break.

4.4 Resistance variation —-10%,.

4,5 Release time min 125, max 175 milliseconds.

46 Release time min 111, max 140 milliseconds.

47 When timing requirements are not applied: operate 85, N.0. 60.
4.8 When timing requirements are applied from test jack: readjust hold 0.100 second, release 0.140 second; test release 0.155 second.
49 Contact pressure springs 2-3 test min 10 grams.

4,10 Springs 2-3 shall break before springs 3-4 make.

4,11 Contact pressure springs 3-4 test min 15 grams.

4.12 Armature need not touch core on operate.

Page V-2 _ 7.154
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X-75514

RELAY DATA — CODE INFORMATION _

TABLE 1l — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL] ARM. NON-) SEE
M B BM MB]OTHERS| COMB. | CODE NO. NO. J[TURNS | RES | TRVL|RESID SOAK | OPR | OPR [HOLDJRLS NOTE
5 CONTACT SPRINGS
— 1 — — 4 221D 5 1050 437 12 S-4 500 — 9. — — 51,52
1 — 1 —_ — 4 (P)221CK 1440 8 12 sS4 500 — 69, ~— —  53,54,55
1 — 1 _— —_ 4 221AN 5 8800 335 12 S-2 — 125, 12. — — 56
1 — 1 - —_ 4 .221CC 10 10200 800 12 O — 79 73 — —
1 _ 1 — —_ 4 (P)222HU 10 10200 800 12 O — 79 73 — —
1 — 1 — — 4 222CF 10 11500 1300 12 S-4 — 96 87 — —
1 — 1 —_ — 4A  222LR 24000 3410 10 sS4 _ 41 36 — —
— 1 —_— 1 -— 371 (P)221MD 1400 8 13 S4 500 — 69. — — 53,54,5557,58
1 —_ _ 1 — 147 221DL 10 10200 800 19 O — 10. 65 — — 57,59
1 — 1 — — 4A  222A 10 10200 800 12 S-2 50 — 73 — — 510
—- 1 1 — —_ 96 221AT 8800 335 13 sS4 — 138 12. — —
- 1 1 — —_ 96 222FG 10750 600 13 O —_ 12. 97 — —
NOTES
5.1 Resistance variation —+10%,.
5.2 Min release 125, max 175 milliseconds.
5.3 Min release 111, max 140 milliseconds.
5.4 When timing requirements are not applied: operate 85, N.0. 69, residual S-4,
55 When timing requirements are applied from test jack: readjust hold 0.100 second, release 0.140 second; test release 0.155 second.
56 Min release 111, max 155 milliseconds.
5.7 Contact pressure springs 4-5 test min 10 grams.
5.8 Contact separation springs 4-5 test min 8 in.
59 Contacts 1-2 shall make before contacts 3-5 make.
5.10 Release time min 300, max 500 milliseconds.
7-1-54
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RELAY DATA — CODE INFORMATION

TABLE 1l — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT | WINDING CURRENT FLOW REQUIREMENTS
L l ] ) l SPRING SPOOL b ARM. NON-| SEE
M B BM MB}OTHERS|COMB. | CODE NO. NO. |TURNS | RES | TRVL] RESID SOAK|OPR | OPRHOLDJRLS NOTE
6 CONTACT SPRINGS
1 —_ = — 1BMB 18 (P)221ED 5 1440 8 13 sS4 500 — 69. — 64,6566,67
1 — — — 1BMB 18 221AP 5 8800 335 13 S-2 125 — 106 — 65,68
1 — — — 1MBM 139 222DC 5 8800 335 21 S-4 — 14. 107 — 69
3 — = — — 8 2217 5 680 2 13 sS4 — 200. 150. — 61
.3 — — —_ —_ 82 (P)221BT 5 1670 10 13 S4 —_ 38. 34 _
3 — — — -~ 304 221GM 12 4890 150 13 10-14 — 40. 37. — 62
3 — — —_— —_ 79 221GY 10 10200 800 17 O — 79 73 — 63
3 — — —_ - 82 222CE 10 10200 800 13 O — 107 96 —_
— 3 —_ - — 318 221JE 12 71000 2160 10 7-11 — 35. 255 —_
—_ —_ 1 1l — 20 222HN 12 22000 3600 15 S-4 — 10. 71 —
— — 2 —_ — 126 221NS 5 1050 437 13. S-4 — 100. 90. —
— — 2 _ — 164 (P)221EF 5 1440 8 13 sS4 - 500 — 69. — 64,66,67
— —_ 2 — — 31 221FT 5 1440 8 13 S-4 —_ 85. 69. —  64,66,67
— —_ 2 — — 126 (P)221HJ 5 8800 335 13 S-4 — 147 122 -—
— — 2 — — 291 223BM 5 8800 335 12 S4 — 147 122 —_
— — 2 — —_ 80 (P)222GS 10 10200 800 13 S-2 50 — 73 — 610
NOTES:
6.1 Resistance variation -+159,.
6.2 Armature need not touch core on operate.
6.3 Contacts 1-2 shall make before contacts 3-4 and 5-6 make.
6.4 Release time min 111, max 140 milliseconds.
6.5 Contact pressure springs 3-4 test min 15 grams.
6.6 When timing requirements are not applied: operate 85, N.0. 69, residual S-4.
6.7 When timing requirements are applied from test jack: readjust hold 0.100 second, release 0.140 second; test release 0.155 second.
6.8  Release time min 111, max 155 milliseconds. )
6.9 Contact pressure. springs 4-5 test min 15 grams.

6.10 Release time min 300, max 500 milliseconds.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE Il — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT - WINDING CURRENT FLOW REQUIREMEN;I'S
- SPRING SPOOL] ARM. NON- SEE
M B BM MB|OTHERS{ COMB. | CODE NO. NO. JTURNS | RES | TRVL| RESID SOAK JOPR | OPR JHOLD{RLS NOTE
7 CONTACT SPRINGS
1 1 1 — — 16 221G 5 1050 437 13 S4 — 100 90 — —
1 1 1 —_ — 16 (P)221CJ 5 1440 8 13 S-4 500 -— 69. — — 71,7273
1 1 — 1 —_ 50 (P)221HE 5 8800 335 13 S-2 125 — 106 — — 74,75
1 1 — 1 — 50 (P)221FD 10 10200 800 13 O — 79 73 — — 74
1 1 —_ 1 _ 51 (P)221BJ 57 16700 1300 - 15 S-4 — 107 96 — — 76,77
2 — 1 — — 14 221JD 12 4390 150 12 10-14 — 40, 37. — — 78
2 — 1 — — 13 221LC 10 6930 400 12 S-4 — 15, 122 — —
2 — 1 — - 13 (P)221KB 10 8800 650 12 S4 — 12. %96 — —
2 — 1 — — 13 221CS 10 10200 800 12 O — 79 73 — —
2 — I —_ — 354 (P)221LE 10 10200 800 12 S-2 50 — 73 — — 19
2 — 1 — — 13 222AS 10 10200 800 12 S-2 50 — 73 — — 19
2 — 1 — —_ 13A(P)222AT 10 10200 800 12 S-2 50 —_ 73 — — 19
2 — 1 — — 13 221KC 5 21400 2500 12 S-4 — 57 48 — —
—_ 2 1 — —_ 36 221H 5 1050 437 14 S-4 — 115, 9. — — 710,712
— 2 1 — — 36 (P)221CH 5 1440 8 14 S4 500 —_ 69. — — 71,7273 710
_ 2 1 — -— 329 (P)221JU 7 18000 2300 12 7-11 — 165 145 — — 710,711
—_ 2 — 1 — 135 (P221DE 5 8800 335 14 S-2 125 © — 106 — — 74,75
—_ — 1 — 1BMB 94 221AS 5 8800 335 14 S-2 125 — 106 — — 75,77
NOTES:
7.1 Release time min 111, max 140 milliseconds.
7.2 When timing requirements are not applied: operate 85, N.O. 69, re51dual 5-4,
7.3 When timing requirements are applied from test jack: readjust hold 0.100 second, release 0.140 second; test release 0.155 second.
7.4 Contact pressure springs 6-7 test min 10 grams.
7.5 Release time min 111, max 155 milliseconds.
7.6 Contacts 3-4 shall make before contacts 6-7 break
7.7 Contact pressure springs 6-7 test min 15 grams.
7.8 Armature need not touch core on operate.
7.9 Release time min 300, max 500 milliseconds.

7.10 As permitted by segquence, any two break contacts may break on N.O.
7.11 Contacts 2-3 may make before contacts 6-7 break.
7.12 Resistance variation —-10%,.

7-1-54
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RELAY DATA — CODE INFORMATION

TABLE lll — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
I I I I SPRIN.G. _ SPOO,L| I ARM. I NON-l | SEE
M | B | BM | mefotHERS|coms. |cope No.| wo. |TurNs | Res | TRvL |RESID s0AK | oPR | OPR [HOLD|RLS NOTE
8 CONTACT SPRINGS
1 1 — — 1BMB 41  22INR 5 1050 43714 S-4 — 115 90. 88,813
1 1 — — 1BMB 41 .221PC 1390 8 14 sS4 500 — 69. 8.13
1 — 2 —  — 191 (P)22IFL 5 1440 8 13 sS4 500 — 69 81,8.2,83
1 — 2 — — . 8 221KY 10 4670 200 13 S-4 — 32 2.
1 — 2 — — 55 22IAR 5 8800 335 23 S-2 — 107 95 84,85,87,814
— 125 12 8.6
1 — —  — 191 221MP 5 8300 335 13 S-2 125 — 106 8.4
1 — — — 191 222JH 10 10200 800 13 S-2 — 102 73 8.10
1 — 2 — — 168 2211P 7 18000 2300 13 S-4 — 128 10.
2 2 — — — 31 22US 5 8800 335 19 0 — 19 15 8.9
2 2 — — — 39 221HN - 10 10200 800 ‘13 S-4 — 155 12
2 2 — — — 100 222¢ 10 11500 1300 13 S-4 — 96 87
3 1 — — — 57 (PR222BR 5 16700 1300 12 S-4 — 95 85
4 — — — — .84 222AY 10 . 10200 800 13 S-2 — 50, 73 8.10
- 1 2-  — — 33 22IKF 5 1440 8 13 S47 500 — @ €9. 81,82 83,811
- 1 —  — 33 221KD 12 4890 150 13 7-11 — 40, 35 811,812
NOTES

8.1 Release time min 111, max 140 milliseconds.
8.2 When timing requirements are not applied: operate 85, N.0. 69, residual S-4.
8.3 When timing requirements are applied from test jack: readjust hold 0.100 second, release 0.140 second; test release 0.155 second.
8.4 Release time min 111, max 155 milliseconds.
8.5 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
8.6 Contacts 1-2 may make on N.O.
8.7 Contact separation springs 4-5 and 7-8 test min 0.003 in.
8.8 Resistance variation —+109%,.
8.9 Contact separation test min 0.015 in.
8.10 Release time min 300, max 500 milliseconds.
8.11 Contacts 1-2 and 4-5 may break on N.O.
8.12 Armature need not touch core on operate.
8.13 Contact pressure springs 5-6 test min 10 grams.
8.14 Requirements for springs 1-2 only.
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X-75514

RELAY DATA

CODE INFORMATION

TABLE 11l — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING . CURRENT FLOW REQUIREMENTS
l SPRING SPOOL ARM. . NON- SEE
M B BM MB [OTHERS|{COMB. | CODE NO. TURNS { RES | TRVL|RESID SOAK JOPR | OPR HOLD|RLS NOTE
9 CONTACT SPRINGS
1 — 1 -— 1MBM 122 221AE 10 10200 800 25 O — 139 128 — — 91,92
1 2 1 — - 340 222HP 5 8800 335 14 S-2 — 125, 136 — — 93,94
1 2 1 — — 101 (P)222GU 18000 2300 14 S-4 — 155 126 — — 93
2 1 1 — — 327 221JK 10 10200 800 13 S-4 — 155 12, — —
2 1 — 1 -—_ 131 221CY 14000 2500 14 S-4 — 15, 13. — — 95,96
2 1 — 1 — 341 222HS 7 18000 2300 . 27 S-4 — 8. 59 — — 97,98
- 155 132 — — 91
2 1 —_ 1 — 19 222FP 10 10200 800 13 O — 94 . 68 ~ — 99
2 "1 — 1 ~— 196 (P)221KE 16700 1300 13 S-4 — 91 61 — — 99
3 —_ 1 — — 54 221LT 8800 335 12 S-4 - 155 122 — —
3 — 1 — — 54 (P)221KL 10 8800 650 12 S-4 —_ 12. 96 — —
3 _ 1 — — 104 221KN 10 10200 800 12 S-2 50 — 73 — — 910
3 — 1 — — 54 222AU 10 10200 800 12 S-2 50 — 73 — — 910
3 — —_ 1 — 348 221KS 5 21400 2500 17 sS4 — 106 59 — — 911
— 3 1 — — 116 2214G 12 4890 150 12 7-11 — 40. 35 — — 93,912,913
NOTES
9.1 Contacts 1-2 may make on N.O.
9.2 Contact pressure (armature operated) springs 1-2 test min 10 grams.
9.3 As permitted by sequence, any two break contacts may break on N.O.
9.4 Release min 111, max 155 milliseconds.
95 Contact pressure springs 8-9 test min 15 grams.
9.6 Contacts 3-4 shall make before contacts 8-9 break.
9.7 Contacts 1-2 shall make before spring 1 strikes the bushing on sprmg 4,
9.8 Requirements for springs 1-2 only.
9.9 Contact pressure springs 8-9 test min 10 grams.
9.10 Release time min 300, max 500 milliseconds.
9.11 Contacts 1-2 shall make before contacts 3-4 and 5-6 make and before contacts 8-9 break.
9.12 Armature need not touch core on operate.
9.13 Contacts 2-3 may make before contacts 6-7 and 8-9 break.
7-1-54 Page V=7
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RELAY DATA — CODE INFORMATION

TABLE 11l — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON-| ' SEE
M B BM MB]OTHERS| COMB. |CODE NO. NO. |TURNS | RES | TRVL|RESID SCAK | OPR | OPR |HOLDJRLS NOTE
10 CONTACT SPRINGS

1 1 — 2 — 7306 221GP 7 18000 2300 15 S-4 — 165 125

2 — 1 1 — 151 221INB 5 21400 2500 16 S-4 17 101 71 10.1-

2 —_ 1 1 — 71 222GG 10 10200 800 13 S-4 — 27. 24, 102

2 —_ 2 —_ —_ 74 221JY 10 10200 800 25 S-4 — 108 63 103,109
— 19. 1e6. 104

2 —_ 2 — -— 87 221KM 10 10200 800 13 sS4 —_ 131 99

3 2 — —_ — 119 (P)2228BS 5 16700 1300 13 S-4 — 10. 9.

3 2 - - — 119 221HF 5 16700 1300 13 S-4 — 10. - 9.

4 1 — — — 308 221GR 7 18000 2300 12 4-8 — 165 12

5 — — — — 303 221GT 7. 18000 2300 13 S-4 —_ 15, 12

— 2 2 — — 333 221KA 5 8800 335 13 sS4 —_ 155 12 10.5,10.6

— 2 —_ — 185 (P)221FP 10 10200 800 26 O — 84 6.6 10.7,10.10
— 142 123 108

NOTES:

10.1 Contacts 4-5 shall make before contacts 2-3 and 6-7 make.

10.2 Contact pressure springs 9-10 test min 15 grams.

10.3 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.

104 Contacts 1-2 may make on N.Q.

10.5 As permitted by sequence, any two break contacts may break on N.O.

10.6 Contacts 2-3 and 5-6 may make before contacts 9-10 break.

10.7 Contacts 1-2 shall break and contacts 2-3 shall make before spring 2 strikes the bushing on spring 5.

10.8 Contacts 1-2, 4-5, and 6-7 may break and contacts 2-3 may make on N.O.

10.9 Requirements for springs 1-2 only.

10.10 Requirements for springs 1-2-3 only.

Page V~8 7-1-54
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X-75514

RELAY DATA — CODE INFORMATION

TABLE 1i1 — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

TCI Library www.telephonecollectors.info

CONT ARRANGEMENT ] WINDING . CURRENT FLOW REQUIREMENTS
- |SPRING SPOOL| ARM. NON-| SEE
M B BM MB|OTHERS|COMB. | CODE-NO. NO. JTURNS | RES | TRVL |RESID SOAK JOPR | OPR JHOLDJRLS NOTE )
il CONTACT SPRINGS
1 —_ 1 2 26 (P)222KE 10 10200 800 15 S-2 50 — 106 — — 111
1 — 2 1 393 221NC 10 4670 200 27 S-4 210 - 28. 24 — — 112,114,115119
— 435 34 — — 113
— 3 —_— 302 222FM 10 10200 800 14 S-4 —_— 138 103 — — 116
— 75 222GE 10750 600 14 S4 —_ 16, 135 — — 116
3 —_ 1 64 222FY 16700 1300 25 S-4 — 66 56 — — 112,117,118,119
— 11. 93 — — 113
—_ 1 — 301 22114 10 10200 800 12 O — 98 73 — —
- 1 — 186 222FF 10 10200 800 12 s-4 — 3. 265 — —
— 1 —_ 301 222FS 10 10200 800 12 O —_ 98 73 — —
NOTES:
11.1 Release time min 100, max 175 milliseconds.
11.2 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
11.3 Contacts 1-2 may make on N.O.
11.4 Contacts 4-5 and 7-8 shall make before contacts 10-11 break.
115 Contact pressure springs 10-11 test min 15 grams.
116 As permitted by sequence, any two break contacts may break on N.O.
11.7 Contact separation springs 9-11 test min 3 in.
11.8 Contact pressure springs 10-11 test min 10 grams.
119 Requirements for springs 1-2 only.
12 CONTACT SPRINGS
1 1 1 110 (P)222BA 10 10200 800 16 S-4 - 121 112 — — 121,122
1 2 — 338 222HR 10 10600 1000 15 S-4 — 143 112 — — 121
2 2 — 176 221KW 5 8800 335 14 S-4 — 24, 205 — — 121 ’
3 —_ 2 — 240 223R 10 10200 800 25 O — 115 9. — — 123,124,126
—_ 175 142 — — 125
4 2 — — 399 222KY 5 16700 1300 13 sS4 30 10. %9 — —
6 — — — 66 222AW 10 10200 800 13 0O — 107 96 — —
6 — — —_ . 231 223K 12 12350 1200 13 S4 — 30. 25, — —
— — 4 —_ 228 223BA 12 980 440 13 4-8 — 325 29. — — 121
NOTES:
12.1 As permitted by sequence, any two breaks may break on N.O.
12.2 Contact pressure springs 11-12 test min 10 grams.
12.3 Contacts 1T-2T shall make before spring 1T strikes bushing of spring 4T.
12.4 Contacts 1B-2B shall make before spring 4B strikes bushing of spring 4B.
12,5 Contacts 1T-2T and 1B-2B may make on N.O.
12.6 Requirements for 1T-2T and 1B-2B only. .
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RELAY DATA — CODE INFORMATION

TABLE Il — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT. ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
l I I l SPRING SPOOL! l ARM. NON SEE
M B BM MB|OTHERS} COMB. | CODE NO. NO. JTURNS | RES| TRVL]| RESID SOAK] OPR | QPR JHOLD{RLS NOTE
I3 CONTACT SPRINGS
1 1 2 — 62 (P)2228BJ 7 18000 2300 16 S-4 — 135 100 — — 131
2 — 1 2 —_ 35 (P)222BY 7 10200 646 17 O — 23, 14 — — 132
- — 7. — — — 134
2 —_ 3 _— — 316 (P)222KD 7 18000 2300 14 S-4 18 138 116 — — 133
4 1 —_ - 190 222HC 10 10200 800 13 S4 — 145 106 — —
4 1 — — 189 (P)222FB 12 13000 900 13 sS4 — 14. 92 — —
5 — 1 —_— -— 363 222J6G 10 10200 800 12 S-4 — 3. 265 — —
NOTES:
131 Contact pressure springs 9-10 and 12-13 test min 35 grams.
13.2 Contacts 4-5 and 6-7 shall make before contacts 8-9 and 11-13 make.
133 As permitted by sequence, any two break contacts may break on N.O.
134 Contacts 4-5 shall make.
14 CONTACT SPRINGS
— 4 — 2 — 39 222KJ 7 18000 2300 17 S-2 18 155 122 — — 141,142 143
NOTES:
141 As permitted by sequence, any two break contacts may break on N.O.
14.2 Contacts 10-12 shall make before contacts 13-14 break.
14.3 Contact pressure springs 13-14 test min 15 grams, readjust min 20 grams.
15 CONTACT SPRINGS
2 — 1 — 2MBM 235 224AE 7 11450 900 25 O —_ 17. 10 — — 151,152,153
—_ 1 3 — 1BMB 205 (P)223C- 5 16700 1300 14 S-4 — 121 10. — — 154,155
NOTES:
15.1 As permitted by sequence, any two break contacts may break and contacts 1T-2T and 4B-5B may make on N.O.
15.2 Contacts 1B-2B shalf break before contacts 1T-2T and 4B-5B make.
15.3 Contact pressure springs 1T-2T and 4B-5B (armature operated) test min 10 grams.
15.4 As permitted by sequence, any two break contacts may break on N.O.
© 155 Contact pressure springs 6T-7T test min 10 grams.
Page V- 10 7-1.54
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X-75514

RELAY DATA — CODE INFORMATION

TABLE IIl — SINGLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS,

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
! , , SPRING SPOOL ARM. NON-| SEE
M B BM | MB|OTHERS|COMB. | CODE NO. | NO. |TURNS | RES | TRVL | RESID SOAK | OPR | OPR [HOLD{RLS NOTE

NOTES:

161 As permitted by sequence, any two break contacts may break on N.O.

NOTES:

191
19.2
19.3
194
195
196

7-1-54

16 CONTACT SPRINGS

276 223BB 12 7940

285

14

4-8

19 CONTACT SPRINGS

215 223AA 10 10200

408 223CF 5 8800

800

335

27

15

S-4

S-4

Contacts 1T-2T shall make before spring 1T strikes the bushing on spring 4T.
Contacts 1B-2B shall make before spring 1B strikes the bushing on spring 4B.
As permitted by sequence, any two break contacts may break and contacts 1T-2T and
As permitted by sequence, any two break contacts may break on N.O.
Contact pressure springs 9B-10B test min 15 grams.
Requirements for springs 1T-2T and 1B-2B only.

—_ 5L 43 — —
— 175 126 — —
— 31, 255 — —
— 24, 18, — —

1B-2B may make on N.O.

TCI Library www.telephonecollectors.info
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19.1,19.2,196
19.3

194,195
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X-75514

RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
I SPRING SPOOL ARM, NON- SEE
M B BM | MB|OTHERS|COMB. |CODE NO. | NQ. |[TURNS | RES | TRVL {RESID SOAK | OPR { OPR [HOLDJRLS NOTE -

2 CONTACT SPRINGS

1 —_ —_ — — 458 (P)221FE 13 P 3970 65 11 7-11 P — 24.. 20, — — 21,22
: S 2530 400 s — 415 — — —
1 — — — —_ 47 221GB 14 pP10450 1000 13 0 P — 43 17 — —
S 5350 500 S — 91 — — —
NOTES:
2.1 Armature need not touch core on operate.
2.2 Contact follow test min 0.008 in.
3 CONTACT SPRINGS
—_ — — 1 — - 368 221LY 8 P 850 68 15 46 P — 360. 290. — — 31
S (NI) 100
NOTES: -
3.1 Contact pressure springs 2-3 test min 15 grams.
4 CONTACT SPRINGS
1 1 — — — 197 221KG 13 P 850 350 12 S4 P — 147 125 — —
S 8850 1800 S - 16, — — —
1 1 —_ — — 197 221MG 19 P 1450 115 12 S22 P 500 130. 1200 — —
S (N.I) 32
T 2750 1300
P//S 84
5 CONTACT SPRINGS
—_ 1 1 — — 9% 2228 8 P 4000 200 13 S4 P — 41 38 — —
S 8800 1300 S - 205 — — —
—_ 1 1 —_ —_ 96 (P)222JJ 14 p 5200 200 13 S-2 P — 235 20, — —
S 7150 1100 S — 9. — — —
6 CONTACT SPRINGS
1 2 — — — 123 222CD 8 P 4000 200 25 S4 P 75 25. 235 — — 61,63
S 8800 1300 S — 24, 2. — — 62
2 1 — — — 346 222HW 8 P13600 1600 25 S4 P — 8. 67 — — 61,63
: S 2380 400 s — 80. 675 — — 62
NOTES:
6.1 Contacts 1-2 shall make before spring 1 strikes bushing on spring 4.
6.2 Contacts 1-2 may make on N.O. i R
6.3 Requirements for springs 1-2 only.
7-1-54 Page Vi-1|
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RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
JSPRING SPQOL] ARM. NON- SEE
M B BM MB{OTHERS|COMB. | CODE NO. NO. JTURNS | RES | TRVL{ RESID SOAK | OPR | OPR HHOLD|RLS NOTE
7 CONTACT SPRINGS
1 1 1 — — 177 221FF 8 P 3300 110 25 ] P - 38 315 — — 71,73
S 7500 1180 S - 27. 225 — — 72
1 1 1 —_ _— 16 221FM 6 F 7790 700 13 0 F — 122 9. — —
R 4380 200 R — 245 185 —  —
NOTES:
7.1 Contacts 1-2 shall make before spring 1 strikes bushing on spring 4.
7.2 Contacts 1-2 may make on N.O.
7.3 Requirements for springs 1-2 only.
9 CONTACT SPRINGS
1 2 1 -— — 70 222LW 8 P 4000 200 14 S4 pPp — 4, 37. — — 91
S 8800 1300 S — 235 — — —
1 2 1 — — 70 22INY 8 P 4000 200 14 S4 P — 42, 38 — — 91
S 8800 1300 S — 2. — —_
1 2 1. - — 85 (P)221HU 8 P 2800 110 27 S4 P — 52. 38. — — 9295
S 7450 865 s - 37. 3L — — 93
1 2 1 —_ — 70 221HR 14 P 5200 200 14 S4 P — 32, 245 235 — 91
) . S 5780 700 S — 315 — — —
1 — 1 — 1BMB 166 222DT 8 P 4000 200 29 S4 P 75 25 235 — — 92,95
S 8800 1300 S — 25, 2. — — 94
2 1 — 1 — 88 222R 8 P 4000 200 18 S2 P — 37. 2715 — — 96,97,98,99
S 8800 1300 S — 185 — — —
2 1 1 — — 31 221BN 11 P10600 1000 13 S4 P — 2. 200 — —
7200 1000 S — 3% - - —
NOTES:
9.1 Contacts 1-2 and 3-4 may break on N.O.
9.2 Contacts 1-2 shall make before spring 1 strikes bushmg on spring 4.
9.3 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.
9.4 Contacts 1-2 may make on N.O.
9.5 Requirements for springs 1-2 only.
9.6 - Contacts 1-2 may make on N.O.
9.7 Contacts 1-2 may make before contacts 3-4 break.
9.8 Contact pressure springs 8-9 test min 10 grams.
9.9 Contacts 1-2 shall make before contacts 5-6 make.
10 CONTACT SPRINGS
1 1 1 1 — 130 (P)221CR 8§ P 330 10 21 S4 pPp — 71. 64, — — 101,10.2,10.3,104
S 7500 1180 S - 34 - = —
1 4 —_ —_ — 127 222C6 8 P 4000 200 27 sS4 § 33 295 275 — — 105,106
S 8300 1300 P — 715 — — —
1 4 — — — 373 (P)222JL 8 P 4000 200 23 S4 P 75 25, 235 — — 105,1012
S 8800 1300 S — 2. 23, — — 106
1 — — — 2BMB 165 (P)222DS 8 P 4000 200 29 S4 P 75 25 235 — — 1051012
S S - 25 2. — — 107

8800 1300
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X-75514

RELAY DATA

CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT

WINDING CURRENT FLOW REQUIREMENTS
SPRING SPGOL ARM. ) NON-| . SEE
M B BM MB{OTHERS| COMB. { CODE NO. NO. {TURNS | RES | TRVL {RESID SOAK | OPR | OPR JHOLDJRLS NOTE
10 CONTACT SPRINGS (Contd)
2 — 2 —_ —_ 73 (P222L 8 P 4000 200 25 S4 § 33 27. 2. — — 105,107
- S 8800 1300 P — 655 — — —
2 — 2 — — 74 (P)222J 8 P 4000 200 25 S4 P 75 25, 235 — — 105,1012
S 8800 1300 s — 27. 2. — — 107
2 3 — — — . 902 221INW 8 P 4000 2060 14 S4 P — 42, — — 1011
S 8800 1300 s - 200 — — -
2 — 1 1 — . 151 221HY 13 P 8630 287 18 S4 § — 565 36. 48. — 101,108
S 4000 665 P — 295 — — —
4 1 — — — 308 222HM 13 P 9000 790 12 Ss4 P — 26, 22, - —
) S$11500 1000 S — 225 — = —
4 1 — —_ — 309 222Fy 14 P13100 1325 25 0 S — 205 155 — — 105 1012
S 5340 825 S — 365 285 — — 107
) P — 165 — — —
— 2 2 —_ — 150 (P)221DN 8 P-3300 110 24 S4 P — 30. 27. — — 1010 10 13
. S 7500 1180 S — 245 22 — — 109
NOTES:
10.1 Resistance variation +10°/
'10.2 Contacts 1-2 may break and contacts 3-4 may make on N.O. .
10.3 Sequence break 1-2; then make 3-4; then break 5-6.
104 Contact pressure springs 9-10 test min 15 grams. '
10.5 Contacts 1-2 shall make before spring 1 strikes bushing on spring 4.
10.6 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.
10.7 Contacts 1-2 may make on N.O.
10.8 Contacts 4-5 shall make before contacts' 2-3 and 6-7 make.
10.9 Contacts 1-2, 4-5, and 6-7 may break and contacts 2-3 may make on N.O.
10.10 Springs 2-3 shall make before spring 2 strikes bushing on spring 5.
10.11 Contacts 1-2 and 3-4 may break on N.O. .
10.12 Requirements for springs 1-2 only.
10.23 Requirements for springs 1-2-3 only.
11 CONTACT SPRINGS
1 1 1 — 1BMB 300 222FN 14 P10450 1000 15 o . P — 132 107 — — 111,112
S 5350 500 s — 285 — — —
1 3 1 — — . 194 222FH 11 p 3350 140 24 SL p — 66. 43, — — 113,118
$12300 1300 s — 22. 15. — — 114,115
2 -— 1 — 1BMB 183 (P)222FE 8 P 4000 200 27 S4 P 75 25. 235 — — 112,116,119
S 8800 1300 S — 6. 19 — — 117
3 1 1 — = 179 222ES 14 P13100 1325 25 0 S — 17. 125 — — 116,119
S 5340 825 — 29. 23. — — 17
P — 13, — - —
— 1 3 —_ — 312 222FW 14 p10450 1000 15 0 P — 17. 124 — — 111
’ S 5350  500. S — 37, - = —
NOTES:
11.1 Contacts 1-2 and 3-4 may break on N.O.
11.2 Contact pressure springs 8-9 test min 15 grams.
113 Contacts 1-2 shall break and contacts 3-4 shall make before spring 3 strikes bushing on spring 6.
11.4 Contacts 1-2 and 5-6 may break and contacts 3-4 may make on N.O. .
115 Contacts 6-7 may make before contacts 8-9, 10-11 break.
11.6 Contacts 1-2 shall make before spring 1 strikes bushing on spring 4.
11.7 Contacts 1-2 may make on N.O,
11.8 Requirements for springs 1-2 and 3-4 only. .
11.9 Requirements for springs 1-2 only. .
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RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON-| SEE
M B BM | MB}OTHERS COMB. | CODE NO.}] NO. |TURNS | RES | TRVL|RESID SOAK | OPR | OPR JHOLD|RLS NOTE

12 CONTACT SPRINGS

2 1 2 — —  113A(P)222T 8 P 4000 200 25 S4 p 75 25, 235 — — 121,123
S 8800 1300 S — 27. 2. — — 122 )

2 1 2 — — 155 222DP 8 P 4000 200 27 sS4 § 33 27. 21, — — 121,122
S 8800 1300 ) P — 655 — _ =

3 — 2 — — 149 (P)222DG 8 P 4000 200 25 S4 P 75 25. 235 — — 121,123
S 8800 1300 . S — 27. 21, — — 124

3 — 2 — — 154 222DJ 8 P 4000 200 25 S4 § 33 27. 2. — — 121,124
S 8800 1300 P — 655 — @— —

NOTES:

12.1 Contacts 1-2. shall make before spring 1 strikes bushing on spring 4.
12.2 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.
12.3 Requirements for springs 1-2 only.

124 Contacts may make on N.O.

13 CONTACT SPRINGS

1 1 3 -—_ —_ 72 (P)222H 8 P 4000 200 27 sS4 P 75 25, 235 — — 132,13.10
: S 8800 1300 S — 27. 2. — — 133
1 1 3 — — 141 222GP 8 P 4000 200 27 sS4 S 33 27. 2. — — 132,135,136
S 8800 1300 P — 655 — — —
1 —_ 1 — 2BMB 701 (P)222LD - 8 P 4000 200 29 S4 P — 27. 255 — — 131,132,13.10
S 8250 950 S 43 355 30. — — 137
1 2 1 — 1BMB 931 222LK 8 P 4000 200 31 S4 p — 27. 255 — — 1310
S 8800 1300 S — 29. 245 — — 133
2 1 1 - 1BMB 198 222FR 14 P10450 1000 15 0 P 40 134 10 — — 138,139
S 5350 500 S 85 9. — - —
2 — 2 1 — 353 221LB 11 p 7500 660 16 S4 P — 37, — - —
: S 9500 1000 S — 265 18, — —
2 — 3 — — 174 (P)222ER 8 P 4000 200 27 sS4 p 75 25. 235 — — 132,1310
S 8800. 1300 S — 27. 21, — — 13.5
2 —_ 3 — — 175 222EP 8 P 4000 200 27 S4 § 33 27. 2. — — 132,135
S 8800 1300 P — 655 — — —
NOTES:
13.1 Resistance variation -+10%,. }
13.2 Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
13.3 Contacts 1-2 may make and contacts 3-4 and 5-6 may break on N.O.
134 Contacts 4-5 may make before contacts 12-13 break.
135 Contacts 1-2 may make and contacts 3-4 and 6-7 may break on N.O.
13.6 Contacts 4-5 may make before contacts 12-13 break.
13.7 Contacts 1-2 may make and contacts 3-4 and 7-8 may break on N.O.
13.8 Contacts 1-2 and 3-4 may break on N.O.
13.9 Contact pressure springs 8-9 test min 15 grams.
13.10 Requirements for springs 1-2 only.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON- SEE
M B BM | MBJOTHERS|COMB. |CODE NO. TURNS RES TRVL | RESID SOAK JOPR | OPR JHOLD|RLS NOTE

14 CONTACT SPRINGS

3 2 - — 1MBM 324 (P)222GY 16 p 3550 18 31 sS4 P — 39. 225 — — 142,143,145
S$12000 1240 S — 225 185 — — 141
T (N1) 650 .
5 2 - - — . 204 2244 6 F 9000 1000 12 5S4 F — 23. 21, — —
) R . 9000 1000 R — 33, - @ — - )
5 2 — —_ —-— 406 223CD i4 pPl0450 1000 25 S4 P — 11, 88 — — 142145
S 5350 500 P — 265 225 — — 144
s — 57. — —
NOTES:
14.1 Contacts 1-2 and 3-5 may make and contacts 3-4 and 7-8 may break on N.O,
14.2 Springs 1T-2T shall make before spring 1T strikes the bushing on spring 4T.
" 14.3 Contact pressure springs 3-5 test min 15 grams.
144 Springs 1T-2T may make on N.O.
14.5 Requirements for springs 1-2 only.
16 CONTACT SPRINGS
5 3 — —_ — 903 224C4 11 P 4250 125 31 S4 P — 25. 215 — — 168
: $10800 1300 S — 29. 26 — — . 161 }
5 3 —_ = — 206 (P)224D 11 p 4250 125 31 S4 P — 28. 25, — — 162,164,165 16.6,168
S 9150 1100 S — -315 26, — — 163
S 2L, — — — 167
NOTES:
16.1 . Contacts 1T-2T and 1B-2B may make on N.Q.
16.2  Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B.
16.3 Contacts 1T-2T and 1B-2B may make and contacts 3T-4T and 3B-4B may break on N.O.
16.4 Contacts 1B-2B shall make before contacts 1T-2T make and contacts 3T-4T break,
165 Contacts 3T-4T shall break before -contacts 3B-4B break. ’
16.6 Contacts 1T-2T shall make before contacts 5B-6B break.
16.7 Contacts 3T-4T shall break and contacts 1T-2T may make.
16.8 Reguirements for springs 1B-2B only. y
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RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

CONT ARRANGEMENT . WINDING CURRENT FLOW REQUIREMENTSV
SPRING SPOOL ARM. . NON-| : SEE
M B BM | MB|OTHERS] CQMB. CODE NO. NQ. |TURNS | RES | TRVL] RESID SOAK| OPR | OPR [HOLD|RLS NOTE
17 CONTACT SPRINGS
5 2 1 — —. 208 (P)224E 11 P 4250 125 31 S4 P — 28. 25. — — 171,178
) S 9150 1100 S — 315 26, — — 172,173,174,175
S - 2, — — — 176
5 2 1 — — 419 (P)224BR 11 P 4250 125 27 S4 P — 27. 215 — — 179,17.10,17.11,17.12,17.18
S-9150 1100 S — 32 27 — — 178
2 2 1 2 — 225 (P)224Y 11 P 3350 140 28 0 P - 495 42. — — 17.13,17.19
$12300 1300 P — 66. 595 — — 17.15,17.16,17.17,17.20
S — 255 215 — — 1714
NOTES:
17.1 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B.
17.2 Contacts 17-2T and 1B-2B may make and contacts 3T-4T and 3B-4B may break on N.O.
17.3 Contacts 1B-2B shall make before contacts 1T-2T make and contacts 3T-4T break.
174 Contacts 3T-4T shall break before contacts 3B-4B break.
17.5 Contacts 1T-2T shall make before contacts 5B-6B break.
17.6 Contacts 3T-4T shall break and contacts 1T-2T may make and contacts 1B-2B shall make.
17.8 Contacts 1B-2B and 1T-2T may make, and as permitted by sequence, iwo break contacts may break on N.O.
17.9 Contacts 1B-2B shall make before spring 1B strikes the bushing on spring 4B and before spring 1T strikes the bushing on spring 4T.
17.10 Contacts 1T-2T may make on operate.
17.11 Contacts 1B-2B shall make before contacts 1T-2T make.
17.12 Contacts 1T-2T shail make before contacts 3T-4T and 3B-4B break.
17.13 Contacts 3T-4T shall make before spring 3T strikes bushing on spring 6T and before spring 2B strikes bushing on spring 4B.
17.14 Contacts 1T-2T and 1B-2B may break and contacts 3T-4T mazy make on N.O.
17.15 Contacts 1T-2T may break and contacts 3T-4T may make on N.O.
17.16 Contacts 1T-2T shall break before contacts 3T-4T make.
17.17 Contacts 3T-4T shall make before contacts 1B-2B break.
17.18 Requirement for 1B-2B only.
17.19 Requirement for 1T-2T and 3T-4T only.
17.20 Requirement for 1T-2T, 3T7-4T, and 1B-2B only.
18 CONTACT SPRINGS
6 3 — —_ — 421 224BT 11 P 4250 125 25 24 P — 27. 215 — — 181,18.3,184,185
S 9150 - 1100 S - 32. 2. — — 182
NOTES:
18.1 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and spring 1T strikes bushing on spring 4T.
18.2 Contacts 1T-2T and 1B-2B may make and two break contacts may break on N.O.
18.3 Contacts 1B-2B shall make before contacts 1T-2T make.
184 Contacts 1T-2T shall make before contacts 3T-4T and 3B-4B break. .
185 Requirement for springs 1B-2B only. ’
- ‘ TCI Library www.telephonecollectors.inf
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X-75514

RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

'CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
0

w |

SPRING SPOOL ARM. NON- SEE
B BIVT[ MB|OTHERS|COMB. | CODE NO. | NO. [TURNS | RES | TRVL{RESID SOAK | OPR | OPR [HOLD|RLS NOTE

3 2 2 1 — 260 224AY 11 p 4250 125 27 S4 p — 25. 17. — — 191,193
S 6700 640 s — 54, 38 — — 192
NOTES:
19.1 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before armature stud strikes spring 2B.
19.2 As permitted by sequence, any two break contacts may break and contacts 1T-2T may make on N.O.
19.3 Requirements for 1T-2T only.
20 CONTACT SPRINGS
3 2 2 — 1BMB 209 224F 11 p 4250 125 27 S4 P — 25,.‘ 215 — — 201,203
) S 9150 1100 S — 32, 26, — — 202
4 1 2 — 1BMB 212 224H 11 p 4250 125 29 S4 P — 25, 215 — — 204,208
S 9150 1100 S — 29. 225 — — 205,206,207
NQTES:
20.1 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and before armature stud strikes 2T.
20.2 - As permitted by sequence, any two break contacts may break and contacts 1B-2B may make on N.O. 7
20.3 Requirements for 1B-2B only. :
204 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before spring 1B stnkes bushing on spring 4B.
20.5 As permitted by sequence, any two break contacts may break and contacts 1T-2T and 1B-2B may make on N.O.
20.6 Contacts 1B-2B shall make before contacts 3B-4B and 3T-4T break.
20.7 Contacts 1T-2T shall make before contacts 1B-2B make.
208 Requirement for 1T-2T only.
21 CONTACT SPRINGS
3 3 2 1 — 227 (P)224AA 11 P 4250 125 29 S4 P — 25, 215 — — 211,213
S. 9150 1100 S — 34. 215 — — 212
4 5 1 — — 438 224¢F 11 P 4250 125 27 S4 P — 25 215 — — 214
$10800 1300 S - 29. 26, — — 215,216,217
NOTES: )
21.1 Contacts -1B-2B shall make before spring 1B strikes the bushing on spring 4B and before the armature stud strikes spring 2T.
21.2 As permitted by sequence, any two break contacts may break and contacts 1B-28B may make.
21.3 Requirement for 1B-2B only.
214 Requirement for 17-2T only.
21.5 As permitted by sequence, any two break contacts may break and contacts 17-2T and 1B-28 may make on N.O.
21.6 Contacts 1T7-2T shall make before spring 1T strikes the bushing on spring 4T and before spring 1B strikes the bushing on spring 4B.
21.7 Contacts 1T-2T shall make before contacts 1B-2B make. *
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RELAY DATA — CODE INFORMATION

TABLE IV — DOUBLE-WOUND SLOW-ACTING 221, 222, 223, AND 224 RELAYS

‘CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
] ! l ] ; SPRING SPOOLI ARM. NON- SEE
M B BM MB JOTHERS|COMB. | CODE NO. TURNS | RES ] TRVL |RESID SOAK | OPR | OPR [HOLD|RLS NOTE
22 CONTACT SPRINGS
5 1 2 — 1BMB 211 224G 11 P 4250 125 29 sS4 P — 28. 25, — — 221,225,226,22.16
S 9150 1100 S  — 2. — — — @ 223,2217
: S — 315 2. — — 222,224,227
6 2 2 —_— -— 258 224AU 11 P 4250 125 27 S4 P — 27. 215 — — 221,225,229,22.16
S 6700 640 S — 54. 45 — — 228
6 5 — — — 264 224BA 11 P 4250 125 31 S4 P — 28. 235 — — 2210,22.13,2218
S 6700 640 S — 29. — — — 22122219
S - 50. 41, — — 2211,2214,2215
NOTES:
221 Contacts 1T-2T shall make before spring 1T strikes bushing on spring 4T and before spring 1B strikes bushing on spring 4B.
22.2 ‘As permitted by sequence, any two break contacts may break, contacts 1T-2T and 1B-2B may make, and contacts 3T-4T may break on N.O.
22.3 Contacts 1B-2B may make on operate.
224 Contact pressure springs 11B-12B test min 15 grams.
225 Contacts 1T-2T shall make before contacts 1B-2B make,
226 Contacts 1B-2B shall make before contacts 4T-5T, 7T7-8T, 9T-10T, 5B-6B, 7B-8B, and 10B-12B make.
22.7 Contacts 3T-4T shall break before contacts 6T-7T and 3B-4B break.
22.8 As permitted by sequence, any two break contacts may break and contacts 1T-2T and 1B-2B may make on N.O.
229 Contacts 1B-2B shall make before contacts 3T-4T and 3B-4B break.

22.10 Contacts 1B-2B shall make before spring 1B strikes bushing on spring 4B and 1T strikes bushing on spring 4T.
22.11 Contacts 1T-2T and 1B-2B may make and contacts 3B-4B may break, and as permitted by sequence, any other two break contacts may

break on N.O.

22.12 Contacts 1T-2T may make on operate.

22.13 Contacts 1B-2B shall make before contacts 1T-2T make.

2214 Contacts 1T-2T shall make before contacts 7T7-8T, 9T-10T, 11T-12T, and 9B-10B make and contacts 5T-6T and 7B-8B break.
22.15 Contacts 3B-4B shall break before contacts 5B-6B and 3T-4T.

22.16 Requirement for 1T-2T only.

22.17 Requirement for 1T-2T and 3T-4T only.

22.18 Requirement for 1B-2B only.

22.19 Requirement for 1B-2B and 3B-4B only.

23 CONTACT SPRINGS

5 5 1 — — 422 (P)224BS 11 P 425 125 31 35 P — 27. 215 — — 231,233,236
S 6700 640 s — 29 — — — 237,238
S — 50. 41, — — 232,234,235

NOTES:

23.1 Contacts 1B-2B shali make before spring 1B strikes bushing on spring 4B and spring 1T strikes bushing on spring 4T.

23.2 Contacts 1T-2T and 1B-2B may make and contacts 3B-4B .may break, and as permitted by sequence, any other two break contacts may break

on N.O. .

23.3 Contacts 1B-2B shall make before contacts 1T-2T make. -

23.4 Contacts 1T-2T shall make before contacts 3T-4T and 5B-6B break.

235 Contacts 3B-4B shall break before contacts 3T-4T and 5B-6B break.

23,6 Requirement for 1B-2B only.

23.7 Requirement for 1B-2B and 3B-4B.

23.8 Contacts 1T-2T may make.
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X-75514

RELAY DATA

CODE INFORMATION

TABLE V — 247 AND 248 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON SEE
M B BM MB} OTHERS| COMB. | CODE NO. NO. |TURNS | RES{ TRVL|RESID SOAK |OPR | OPR JHOLD|RLS NOTE
3 CONTACT SPRINGS
— — 1 — 507 247D 2 8800 335 27 154 — 03 92 — —
—_— —_ —_— — 508 247F 2 8800 335 35 154 — 15. 87 — — 1
4 CONTACT SPRINGS
2 —_ —_ — 522 248J 1 9000 800 28 154 50 — 9., — — 2
50 10. 9. — —
5 CONTACT SPRINGS
1 — 1 — 500 (P)248A 9000 800 27 154 50 - 9., - —
— 1 —_ — 526 (P)247N 2 8800 335 33 154 FS — 9. 135 — — 3
6 CONTACT SPRINGS
2 1 — — 518 247G 1 9000 800 27 154 - 50 102 9 — —
7 CONTACT SPRINGS
2 — 1 — 501 (P)247A 1 9000 800 27 154 — 10. 9. — — 2
2 —_ 1 — 515 (P)248E 1 9000 800 27 15-4 50 — 9. — — 2
2 —_ 1 — 504 247E 2 8800 335 27 154 — 136 108 — —
2 —_ 1 — 504 (P)248D 1 9000 800 27 154 50 — 9. — — . 2
8 CONTACT SPRINGS
- — — 521 (P)2474 2 8800 335 49 154 125 — 14. — — 4,56,7
4 —_ — — 503 248C 1 9000 800 28 154 50 — 9, — — 2
NOTES:
1. Contact pressure springs 2-3 test min 15 grams.
2. Release time min 333, max 500 milliseconds.
3.  Contact pressure springs 4-5 test min 15 grams.
4. Contacts 2-3 shall break hefore contacts 4-6. and 7-8 make.
5. Contact pressure springs 2-3 and 5-6 test min 10 grams.
6. Release time min 140, max 275 milliseconds.
7. Has special core for long life. s
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RELAY DATA

CODE INFORMATION

TABLE V — 247 AND 248 RELAYS

T ARRANGEMENT - WINDING CURRENT FLOW _REQUIREMENTS
SPRING SPOOL] ARM. E NON- SEE
M B BM MB]OTHERS| COMB. | CODE NO. NO. |TURNS | RES { TRVL]| RESID SOAK | OPR |} OPR |HOLDIRLS NOTE
9 CONTACT SPRINGS
2 1 1 — — 1015 248M 1 9000 800 29 1544 50 —_ 9 — — 1820
3 — 1 — — 505 (P)247B 1 9000 800 27 15-4 50 — 9 — — 18
3 — 1 — — 502 (P)248B 1 9000 800 27 154 50 — 9 — — 18
3 —_ 1 — — 516 (P)248F 1 9000 800 27 154 50 - .9 —- — 18
— — — 3 — 506 (P)247C 2 8800 335 49 1.5-4 125 — 4 —~ — 8919
I0 CONTACT SPRINGS
1 1 —_ 2 — 519 247H 2 88000 335 48 15-4 125 —_ 7. — — 1517
Il CONTACT SPRINGS
1 — 1 2 — 523 248K 4 P11370 500 48 154 110 —_ 18. — — 10,11,1213
S (NI 1500
P//Si 375 7
1 —_ 3 — — 520 {(P)248H 3 P 5200 200 31 153 P 100 28 23 — -— 14
] S 7150 1100 ~— S 35 25 — = —
4 —_— 1 — — 517 (P)248G 1 9000 800 27 154 50 — 9 — — 18
13 CONTACT SPRINGS
4 1 1 —_ — 524 (P)248L 1 9000 800 29 154 50 —_— 133 — — 16
NOTES:
8. Contacts 2-3 shall break before contacts 4-6 and 7-9 make.
9. Contacts 2-3, 5-6, and 8-9 test min 15 grams. .
10. Contacts 5-6 shall break before contacts 2-3, 7-9, and 10-11 make.
11.  Contacts 10-11 shall make before contacts 2-3 make.
12.  Contact pressure springs 5-6 and 8-9 test min 10 grams.
13. Release time min 50, max 70 milliseconds.
14. Contacts 1-2 and 4-5 may break on the primary N.O.
15. Contact pressure springs 4-5 and 7-8 test min 10 grams.
16. . Release time min 275, max 450 milliseconds
17. Contacts 4-5 shall break before contacts 6-8 and 9-10 make,
18. . Release time min 333, max 500 milliseconds.
19. Release time min 140, max 275 milliseconds.
20.  Resistance variation —4-10%,.
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RELAY DATA

— CODE INFORMATION

TABLE VI — 225 RELAYS

CONT

ARRANGEMENT

WINDING

SPRING

CURRENT FLOW REQUIREMENTS

X-75514

] ’ I l SPOOLl l ARM. l NON- . SEE
M B | BM | MBIOTHERS|COMB. | CODE NO. | NO. JTURNS | RES | TRVL {RESID SOAK | OPR | OPR JHOLBJRLS NOTE
2 CONTACT SPRINGS
1 — — 45 25E 2 3800 1100 13 S4 — 28 4 — —
4 CONTACT SPRINGS
1 — 89 2258 1 11900 1300 13 S-4 — 105 95 — —
2 — — 8 22548 2 9150 1100 13 4-8 — 8 24 — —
5 CONTACT SPRINGS
1 - — 4 225AC 5 9150 1100 8 S4 — 15 135 — —
1 — — 102 225 4 p 3000 210 18 S4 — 105. 8. — —-
S (NI) 1300 c
P//S 180 _
1 — — 140 (P1225S 3 P 4580 400 16 S-4 P 100 36 205 — —
o S 9000 1250 s 330 205 — — —
1 — — 140 (P)225F 3 P60 450 16 S5 P — 24 14 — —
_ S (NL) 600
1 — — 53 225H 1 1190 1300 16 S-4 — 155 121 — —
6 CONTACT SPRINGS
- - — 21 (P225A 1 11900 1300 13 S-4 — 17 185 — —
- - — 38 225 1 1190 1300 13 S4 — 121 12 — —
7 CONTACT SPRINGS
2 — —~ 14 2257 1 11900 1300 12 S-4 — 121 92 — —
9 CONTACT SPRINGS
1 — 31 (M225R 2 10100 1500 13 S-4 — 205 175 — —
3 - — 305 (P225M 1 1190 1300 16 S-4 — 17 96 — —
[
NOTES:

1. Contact pressure springs 4-5 test min 35 grams. .
2. Contact pressure springs 5-6 test min 15 grams.
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RELAY DATA

— CODE INFORMATION

TABLE VI — 225 RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING - |SPOOL ARM, NON- SEE
M l B l BM l MBIOTHERS CcOMB. | CODE NO. NO. |[TURNS | RES| TRVL{RESID - SOAK | OPR | OPRIHOLD|RLS NOTE
10 CONTACT SPRINGS
1 1 2 — — 184 (P)225G 3 P 1900 30 27 sS4 p — 75. 53 — — 356
S 4200 665 S — 50, 37, — —
2 —_ 1 1 — 703 225W 1 11900 1300 27 S-4 25 87 64 — — 3510
—_ 2. 17. — — 4
1l CONTACT SPRINGS
1 1 1 — - 1BMB 702 (P)225Yy 1 4500 500 29 S-4 67. 225 165 — — 3,510
— 590 465 — — 4
1 1 1 -— 1BMB 702 (P)225Y 1 11900 1300 29 S4 FS — 130 110 — — 3,510
_ 250 210 — — 4
2 2 1 — —_ 65 225K 1 11900 1300 24 S-4 — 15, 12. — — 7.9
: — 2. 17. — — 8
4 — — 1 — 337 (P)225P 1 11900 13200 16 S-4 L — 18, 12. — —
-— 1 1 2 — 704 225AA 1 11900 1300 16 S4 FS — 190 155 — — 10
- 4 1 - — 153 (P)225D 1 11900 1300 16 S-4 — 22, 1. — —
— —_ 1 — 2BMB 67 2251 1 11900 1300 28 S-4 — 6. 14 — — 7,9
— 265 195 — - 8
NOTES:
3. Contacts 1-2 shall make before spring 1 strikes bushing on spring 4,
4.  Contacts 1-2 may make on N.O.
5. Requirements for springs 1-2 only.
6. Contacts 1-2 may make and contacts 3-4 and 5-6 may break on the secondary N.O.
7. - Contacts .1-2 shall break and contacts 2-3 shall make before spring 2 strikes bushing on spring 5.
8. Contacts 1-2 may break and contacts 2-3 may make on N.O. for whole combination.
9.  Requirements for springs 1-2-3 only.
10.  Resistance variation ——=109,.
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X-75514

RELAY DATA — CODE INFORMATION

TABLE VIl — 251 AND 252 (ELECTROPOLAR) RELAYS

CONT ARRANGEMENT WINDING CURRENT FLOW REQUIREMENTS
SPRING SPOOL ARM. NON- SEE
M B BM MB|OTHERS|COMB. | CODE NO. NO. |TURNS | RES | TRVL| RESID SOAK | OPR | OPR HOLD|RLS NOTE
4 CONTACT SPRINGS
2 — —_ — — 8 251C 3 P 6600 365 13 — F — 13 75 — — 1,8
F{S (N.I) 1000 —
P//S 267 —
R 8420 1400 —
5 CONTACT SPRINGS
— 1 1 — — 378 (P)251D 1 F 6760 375 — — F — 133 103 — — 1,28
R 8420 14300 17 — B - — ~74 — -133
6 CONTACT SPRINGS
— — — 2 — 364 251A 1 F 5700 300 16 - F — 17. 123 — -— 1,38
R 8420 1400 — —_ F — — -80. — 7.
8 CONTACT SPRINGS
—_ 1 — 2 — 367 251E 1 F 6760 375 18 - F — — —675 — =133 1,458
: R 8420 1400 — — F — 133 103 — —
— 1 —_ 2 ~~ 367 (P)252A 1 F 6760 375 18 — F — 133 103 — — 1,4,58
R 8420 1400 — — F — — -675-10 -133
10 CONTACT SPRINGS
1 — - — 2BMB 396 251B 2 P 9450 850 29 —_ F — — -190. — — 1,67
F{S (N1) 300 — — F — 505 38. — -555
p//Ss 222 —
R 10250 950 —
12 CONTACT SPRINGS
1 1 — — 2BMB 384 252B 2 P 9450 850 28 - F - — ~190. — — 1,67
F{S (NIL) 300 — — F — 50538 — -b55
P//S 222 —
R 10250 950 —
NOTES:
1. All current-flow adjustments made with 48.5- to 50-voit battery connected to rear winding.
2.  Contact pressure springs 1-2 and 4-5 test min 15 grams, readjust min. 20 grams.
3. Contact pressure springs 2-3 and 5-6 test min 45 grams.
4. Contacts 1-3 and 4-6 may make before contacts 7-8 break.
5.  Contact pressure springs 2-3 and 5-6 test min 35 grams, Contacts 7-8 test min 45 grams; readjust min 50 grams.
6. Contacts 1-2 shall make before spring 1 strikes the bushing on spring 4.
7. Contact pressure springs 3-4 and 7-8 test min 15 grams,
8.  Resistance variation —-10%,. '
7-1-54 Page Vil-5
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X-75514

SECTION Vili

SPOOL NUMBERS

Step-by-Step Relays

Spool Numbers and Winding Arrangements — Terminal End

221,222,223, & 224 TYPE RELAYS

7-1-54

3 4
2218223 | 2228224 2218223 2228224 LMZZ'B‘ZP'“ Rffz&z:“ ;2'52:3 Rzzzaz:4
T B T RM LM - RM by LM
8 T B ST edP MEEZ g Bg3s TS i = 14 TeEg
5 6
2218223 2228224 2218223 2228224 2218223 2228224 2218223 2228224
a—ﬁ_T Tfﬁ;s w—Hr RM—E afﬁ;T 'r—ﬁﬁ_B e ru—Fte,
) B Ry . T Ro ) B L T Sg
1) 1] " 9"
e i1 oA e
U 5 %
SLOW RELEASE SLOW RELEASE SLOW OPERATE SLOW OPERATE
1t 1
2218223 ° 2228224 2218223 2228224 2218223 2228224 2218223 @ 2228224
M
He R e e e e | T
B s T S
8 N T 8
i 1 “ "
- - 3 1
{ —4%-2 gl o 44 i
SLOW OPERATE SLOW. RELEASE SLOW OPERATE SLOW OPERATE
14
2218223 '° 2228224 2218223 2228224 2218223 2228224 2218223 2228224
N
LM P om Rr: Pim LM P oM Rl\:- L LM :RM RM B LM LA RM—FDBP |
B S T Sg 8 sT”" Sga B T T Fg B3 Ty T a Ta
P A% b IRON WASHER ! h—
SLOW OPERATE SLOW RELEASE ELECTRO-POLARIZED SLOW OPERATE
17 18 .
2218223 2228224 22i&223 2228224 2218223 2228224 2218223 2228224
(X Pt RM Pl LM P RM P LM P R
B PZRM T PaLM B T N [:] RM sa L 5 sFM :,‘ :LM
3 T+ T Tg T B
_ 640" 444" Py
c— =
j ; 5 : g :
==
fr———— | T T ?
21 22 24
221 8 223 222 8 224 221 8 223 222 B 224 2218223 222 & 224 221 & 223 222 8224
- RM - T - B K LM - RM LM - RM -
LM P o P im BT§ Fbs T.{.% al) P rM P im am Tf ol ,_MT_th_P
B T B— T B bS T
_s T & LI LM _P _— _P LM _S T _5 B & T ,_5 s
SAME AS SPOOL 3 EXCEPT PRIMARY PRIMARY |S SHORTED."S"AND"Q"ARE
AND TERTIARY ARE CONNECTED CONNECTED IN SERIES INTERNALLY.
INTERNALLY AND FORM THE "P“WINDING. SCHEMATIC SHOWS“S"AND"Q"AS"P"
WINDING AND TERTIARY AS"S"WINDING,
N
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SPOOL NUMBERS

Step-by-Step Relays
Spool Numbers and Winding Arrangements — Terminal End

225 TYPE RELAYS
T T
T‘%—a B RS BR S 3
. TF :
1 s BF :

IS H =1 =

247 & 248 TYPE RELAYS

247 ! 248 247 2 248 247 3 248 247 4 248
. LM 4
o e | E e | o3
. B S
n* "
840" —{ 75— —'i [ “—

I2-m =
3
=z
-

e L,.Jj-u

w
z
“w

l:%
o
-

%
v

SLOW RELEASE

251 & 252 TYPE RELAYS

LM R RM RM R LM LM R /M RM R LM
S R e T
éIRON POLE PIECE . E'RON POLE PIECE
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