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* THE TYPE B LINE OF RELAYS
From left to right—

Type B Size 1 Thermal Relay

.~ Type B Size 1 Neutral Relay

~ Type B Size 2 Neutral Relay

 Type B Size 2 Neutral Polar Relay

Type B Size 2 Retalned-Neutral Polar Relay
Type B 2 a-c. Vane Relay
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Figure

in tower
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GENERAL INFORMATICN {

I. GENERAL DESCRIPTICN OF TYPE B RELAYS

The need for a small quick-detachable relay with a rel-
atively large contact combination capaclity was the purpose
behind the design of the Type B relay. It 1s made in two

standard slzes, the overall dimensions bélng as follows:

Size 1 - Height 6-5/16" Size 2 - Height 6-5/16"
Depth &-9/16" Depth 8-9/16"
Width 2-7/16" Width U-15/16"

Two S81ze 1 relays take the space required by one Size 2
relay. The relays are "plugged" on to plugboards of molded
bakelite, so designed that both halves of the plugboard, on

elther slde of the vertical center-line, are the same.

The plugboards, on which relays are plugged, are bolted

Figure 3. Dismantling tower Figure 4. Removing a section
relay rack of the rack

T
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GENERAL INFORMATION 9

Figure 7. Type B relays
in instrument housing

.
b "

Figure 9.Type B relays
in special narrow case

Figure 8.Type B relays
in high relay case

Figure 10.Type B relays
in low relay case
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to 1/4" by 3/U" gteel bars supportedona rack section, gener-
ally 2 feet wide and of a varying helght. The rack is cushloned
top and bottom, when required, and the beariné; plates are bolted
to the floor and to a sultable ceiling support.

All racks are completely wired and tested in the factory
prior to shipment. Tower racks are then stripped of relays,
relay gulde rods, and any jumpers that connect one section to
another, and are shlipped as complete units with plugboards,
wiring, and terminal boards in place. BSee Flgures 3 and 4.

Upon arrival, the top and bottom bearing plates are bolted
in place in the tower. The racke are next bolted to the plates,
the gulde rods assembled on the plugboards, and relays plugged
in. This procedure cuts constructlon time considerably.

An alternate method of 1installing racks is 1llustrated
in Figures 5 and 6. Figure 5 shows a hinged rack which can
be installed 1in a tower against a wall and swung out when
access 1s to be galned to the wiring. Figure 6 1llustrates
a hinged mounting for 1instrument cases such as are shown in
Figures 8 and 10.

Racks in instrument housings, Figure 7, are permanently
installed and wired 1n place. They are cushioned the same
as tower racks, and are the same width.

Type B relays in Iinstrument casee are shown in Figures
& and 10. The same cushioned construction is used to absord
vibration.

These relays are especlally adaptable in narrow places
where space 1s an lmportant factor. A special narrow case

(with relays) for close clearances i1s shown in Figure 9.

A AN tT A2 RN R R R R R R RN DR ONTTE,
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GENERAL INFORMATION 13

Figure 1l. Type B relays in
G-R-8 cab signal mechanlsm

Cab signaling and
gpeed control systems in-
gtalled on electric and
steem roads arenowusing e
Type B relays in the car .\
equipments, Figures 11
and 12.

The Type B's compact-
ness, its quick-detachable
plug-in feature, 1ts a-
bility to withstand se-
vere vibration, and its
large contact combination

capacity readily adapt it

to train control service.

Figure 12. Type B relays on
electric cars equipped with
5 G-R-8 cab signaling and speed
. control.
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GENERAL INFORMATION 13

The Type B line of relays counsists of the following:
(a) 8ize 1 d-c. neutral relay, Figure 13, and Catalog
Section E Part 31.
(b) S8ize 2 d-c. neutral relay, Figure 14, and Catalog
Section E Part 31,
(c) Size 2 d-c. neutral polar relay, Figure 16, and
Catalog Section E Part 32.
(d) Size 2 d-c. retained-neutral polar relay, Figure 18,
and Catalog Section E Part 32.
(e) Size 2 a-c. vane relay, two- and three-position,
Figures 23 and 24, and Catalog Section E Part 33.
(f) 8Size 1 a~c. or d-c. thermal relay, Class TGand TJ,
Fipures 30 and 33, and Catalog Section E Part 34.
II. THE DIRECT-CURRENT RELAYS
A, General Characteristics
All the d-c. relays have molded bakelite bases. The cores
are bolted through the base, and the coils, which are wound
on bakelite spools, are slipped over the cores. Prongs, which
are part of the quick-detachable feature (described on page 41},
protrude from the coll assembly through the base of the relay.
The two collsof the Size 1 neutral relay are placed one
above the other. Thoseofthe Size 2 relays are arranged side
by side. The windling combinations to give special time or
circuit requirements are discussed under "D-c. Relay Winding

Combinations", page 27, and are illustrated in Figures 20 and 21
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GENERAL INFORMATION ab

An L-shaped armature, pivoted on a rocker bearing, actu-
ates the neutral contact springe through insulating pushers.
Long coil springs, the compressive force of which remalns
practically constant throughout the travel of the armature,
provide additional back contact pressure. The contacts are
molded in bakelite 1in specified arrangements described under
"Contact Combination Capacity of D-c. Relays", page 23.

The Size 1 neutral relay is furnished with a maximum ca-
pacity of six dependent front-back contacts. Where greater
contact capaclty than that afforded by the 8ize 1 relay is
required, the Size 2 neutral relay is available. This relay
has double the contact combination capacity of the Size 1, as
explained on page 23.

The neutral polar.and retained-neutral polar relays are
furnished in the Bize 2 only.

The transparent covers are made of molded plastic which
is very tough and difficult to break.

Since the theory of operation of d-c. neutral relays is
well known and understood, it 1s thought unnecessary to de-
scribe it. The theory of operation of the neutral polar and
retained-neutral polar relays, however, 1s perhaps not so
familiar; hence an explanation 1is briefly given in the next

section.
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Figure 15.

TYPE B RELAYS

(a) Normal position

(b) Reverse position

Polar magnetic structure of Type B
neutral polar relays; polar armature
and contacts shown in normal and
reverse posltions.
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B. Theory of Operation of Neutral Polar Relays

Filgure 15 shows the magnetic structure of a Type B neutral
polar relay. The neutral armature is removed to show the de-
talls of the polar structure.

The axis 1 of the polar armature 7 of both neutral polar
and retained-neutral polar relays runs from front to back of
the relay. Reversal of current flowing through the two coils,
whichare slipped over cores 5 and 11, causes the polar arma-
ture to rock from normal to reverse and vice versa.

The normal position, looking at the front of the relay,
ie shown in Figure 15(a) on the opposite page. Arms 4 and 12,
extending from the armature, actuate the polar contact springs
3 through insulating pushers 2. : |

Because of the efficiency of the polar magnetic structure,
the armature remalns strongly attracted to 1ts last operated'
poslition with all energy cut off the relay colls. It is possi-
ble to operate a maximumof eight polar normal-reverse depend-
ent contacts.

Under the polar armature and separated fromit by an air-
gap is a permanent magnet &, which is attached to yoke 13.
This yoke formsa common path for magnetic flux from cores 5,
11, and permanent magnet 8.

When the relay is polarized normal, current flows through
the coils in the direction shown, producing polarity in cores
5 and 11 as marked, N meaning North, 8 South.

The polar armature 7, because of its proximity to pole

plece 9 attached to the North end of the permanent magnet,
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Type B 8ize 2 d-c. neutral polar relay

Figure 16.
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takes on North polarity. It is repelled by pole piece 10 (like
poles repelling) andis attracted by pole piece 6 (unlike poles
attracting). The path of the flux is shown by the arrows.

Should the relay nowbe polarized reverse, current would
flow through the windings in the opposite direction, as shown
in Figure 15(b). Polarities of cores 5 and 11 are now reversed.
Polar armature 7, retaining its North polarity, is repelled
by pole piece 6 and attracted by pole piece 10.

The sequence of events that occur when a Type B relay is
pole-changed, is as follows, assuming the relay is energized
in the normal position:-

1. When the current is cut off the windings momentarily,
the flux collapses in cores 5and 11 and the neutral armature
(not shown) drops away from pole faces 6 and 10.

2. Whlle the current is applied in the opposite direction
through the windings, the flux in cores 5 and 11 gradually
builds up in the reverse direction, as shown in Figure 15(Db).

3. Wnhen the current bullds up to the polar pickup value,
the polar armature reverses.

4. As current buildsup to the pickup value, the neutral
armature 1s again picked up.

With the wide spread between the current value required
to operate the polar armature and that required to pick up the
neutral armature, the polar contacts genap over first. The

relayed circulte are then closed by the neutral contacts.
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Neutral retaining structure of

Figure 17.

Type B retained neutral polar relays.
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C. Theory of Operationof Retained-Neutral Polar Relays

It is a characteristlic of neutral polar relays that the
neutral armature momentarily drops away when the relay is
pole-changed, as was described on page 19.

It is sometimes deslrable to hold the neutral armature
up during pole-changing. This is done, Figure 17, by placing
a secondary winding 4 on the main magnetic structure of the
reley. The secondary winding 1s connected in series with a
"retaining coll" 1, which is mounted among the contacts and
takes the space occupied by one contact block. When current
flows in the retaining coill 1, an extension 3 on the neutral
armature 2 is attracted upwards, thus "retalning" the neutral
armature 1n the energlzed position. Hence, the name "retained-
neutral' polar relay.

The energization of the retaining coil 1 1s caused by the
voltage induced in the secondary winding 4 which 1s placed,
as stated before, on the maln magnetic structure of the relay.
When the current in the relay's operating windings 5 1s pole-
changed, thus decreasing rapidly to zero and bullding up to
full strengtk once more (in the opposite direction), the re-
sulting decrease and increase of the magnetic lines of force
induce a voltage 1n the secondary winding. This action 1is
familiarly known as "transformer action". The induced voltage
causes current to flowin the retaining coll during the pole-

changing perlod only, thus retaining the neutral armature.
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D. Contact Combination Capacity of D-c. Relays

The contact springs are molded in bakelite, a maximum of
8ix springs per block. The Blze 1 relay accomodates three
blocke or a maximumof 1€ springg; the Size 2 relay six®* blocks,
or a maximum of 36 springs.

Reference henceforth 1s made to "dependent® and "inde-
pendent" contacts., A dependent contact is a group of three
contact springs designed to complete one of two circults. An
independent contact 1sa groupof two contact springs designed
to complete one circuit only.

The blocks of contact springs are molded in the repre-
sentative comblnations shown in Figure 19. Spring stops are
alsomolded in the bakelite alongsideall frént and back contact
springs. See Catalog Section E Part 31 Plate E3141 for
ordering references.

Representative contact combinations for the d-c. relays
are-given tn Tables: T, T1 I1I, and IV, page 25,

Standard front contacts supplied with Type B relays are
sllver to silver-impregnated carbon; back contacts are silver
to silver; polar contacts are sllver to sllver-impregnated
carbon. Front contacts can alsobe supplled silver to silver
and back contacts silver to silver-ilmpregnated carbon.

Heavy-duty contacts of silver or tungsten are available;
also extra—hea{ry\-duty contacts equipped with magnetic blowouts.

Front contact openingsare 0.050", 0.090", and 0.125" as
specified.

* The retained-neutral polar relay is the exception. It has room for five
blocks, the retaining coil taking the space of one block, see page 21.
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Three independent fronts

Three .ndependent backs ; Two independent fronts and
one irderendent back

One independent front and Two dependent normel-
two independent backs reverse polars

Two independent
fronts with magnetic
blowouts for heavy
duty

Figure 19. Representative contact combinations
for d-c. relays

(See Catalog Plate E3141 for other combinations)
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GENERAL INFORMATION 2h

In the following tables,

FB means dependent front-back contacts

F  means independent front contacts

B means iﬂdependent back contacts

MB means dependent front-back contacts with the "make-
before-break® feature

NR means dependent normal-reverse polar contacts

TABLE I TABLE III
Hepresentative Contact Combinations Hepresentative Contact Combinations of
of Type B Bize 1 D-c. Neutral Relays Type B Size 2 D-c. Neutral Polar Relays

F B MB FB ¥ B HR

b Yy

4 8

b L

3 [ 4

9 s L

o L 6 N

R RS T | e | T i e
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TABLE II TAELE IV

Representative Contact Combinations Representative Contact Combinations of

of Type B Size 2 D-c. Neutral Relays Type B Size 2 D-c. Retained-Neutral
Polar Relays

B r B

12 FB ¥ B NR
b N
2 2 1 L
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2 windings in series 2 windings in multiple 1 winding shunted
for partial slow release
B
W o 1B T
A8 L)

1 winding only -
copper washers on
other core

1/ Pickup 3 A
ww o /1" (.H} winding VT A = i
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2 independent windings 3 dependent windings
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Power transfer relay- Rectifier across windings
rectifier across windings to give normal pickup and
2FB contacts slow release

Figure 20. Type B Size 1 d-c. relay winding combinatlons
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E. D-c. Relay Winding Combinations

In describing winding combinations it is necessary first
of all to clarify certaln terms.

All Type B d-c. relays have space enough ona core for one
full lengthcoll, approximately four inches long. Coils shorter
than this are used when the cores are partly filled with copper
waghers.

A coll may be made up of one or two separate windings,
leads from these windings being terminated at the prongs in
the relay base, or connected within the relay, as in the case
of the retalned-neutral polar relay.

With various combinations of short-circuited windings,
rectifier and resistor shunts, copper washers and magnetic
shunts, a number of different relay characteristics may be
obtained. The following are representative:

1. Normal pickup and release.

2. Quick pickup and slow release.

3. Slow pickup and partial slow release.

4. Slow pickup and slow release.

Flgures 20 and 21 show representative winding combinations
of Type B d-c. relays. Colls are represented by the heavy
rectangles; the windings by the zig-zag lines. The "in" lead
of the windingis indicated by letter "I", the "out" lead by "O".
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Retained-neutral polar relay Neutral and neutral polar relays
2 windings in serles 2 windings in multiple

Polar contacts on polar relays assume normal position
(lower right-hand and upper left-hand contacts made)
when windings are energized with polarity as shown

Figure 21. Type B 8lze 2 d-c. relay winding combinations
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GENERAL INFORMATION 29

The relay prongs and plugboard terminals are shown as
sloplng heavy lines. The dot on the sloping line represents
the soldered connection between the plugboard terminal and
the external wiring. The internal wiringof the relays is shown
by solid lines; the external plugboard wiring by broken lines.

The terminal numbering ls explained in Section IX, "Relay
Nomenclature", page 49.

F. Test Terminals

All Type B d-c.relays are provided with test terminals;
see Catalog Plate E3135. These are mounted on the plugboards
and directly underneath their respective relays. One terminal
ls associated with each relay. Two terminals may be used if
relay has two independent windings. The leads from the various
windings are connected to the test terminals in such a way that
by backing off the terminal nut, Figure 22, the relay can be
made to release. By using a speclal tool, Figure 4&, which
attaches to the terminal (described later), amilliammeter may
be easily inserted in the circult for taking relay operating
values. These terminals are numbered "1E", "3E" and "6E" in

Figures 20 and 21.

Plugboard (bakelite)
To winding Nut

Insulator off

4

(00000000

o

To cable

i

Plugb'd
Insulator L 16 aable mounting bar
(a) Circuit closed Ofroult open

Figure 22. Test terminal for opening winding
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III. THE ALTERNATING-CURRENT RELAYS
A. General Characteristics
Type B a-c.relays use the Size 2 structure only, and are
plugged on to the standard plugboardused with the d-c. relays.
The line of a-c. relays conslsts of the following:

(a) Two-position relay for line or track on any com-

110, 1ine voltage as specified, Figure 23, and Catalog
Plate E3301.

(b) Three-position relay for line or track on any com-
mercial frequency; two elements, local voltage 55 or
110, line voltage as specified, Figure 24, and Catalog
Plate E3351.

The base and framework of the relay are made of die-cast
aluminum. The vane 1s clamped to a shaft supported at the ends
onknife-edge bearings screwed to the relay framework. The vane
is free to move in an air-gap between the magnetic structure
of the local element and the lineor track element. When the
relay is energlzed the vane rotates, pulling upwards on an
insulating link connected to the contacts.

A heavy counterweight, linked to the vane shaft, exerts
a strong pull on the vane to restore it to the normal position.
This gives a high dropaway value. The efflclent magnetic
structure permits of low operating energy. The combination
produces a relay which has a high dropaway-working percentage.
Contact pressure, reslstance, and current carrying capacity
meet A. A. R. requirements.

A molded transparent plastic cover protects the working

E
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A mercial frequency; two elements, local voltage 55 or
-
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B. Contact Combination Capacity of A-c. Relays
Vane shaft Vane shaft

=

BT

Figure 25. Contacts on Figure 26. Contacts on
two-position a-c. vane relay three-position a-c. vane relay
h - B .
The two-poslitlon relay is e 'lllll.a

quipped with one independent front |

and one 1independent back contact;
both are silver to silver-impregnated
carbon, Figure 25. The three-posltion
relay has one independent normal and
Figure 27. Coil terminal
one independent reverse contact; both  block for a-c. vane relays :
are silver to silver-impregnated carbon, Figure 26. Ordering
references given in Catalog Section E Part 31 Plate E 3141.

As in the d-c. relays, .the contacts are molded in bake-~
lite, the block held in place by one screw on the relay frame-
work. A simllar block, Figure 27, with prongs molded into 1it,
forms the terminals to which the coll leads are soldered.

Built with this light contact structure, the Type B vane
relay is commonly used with a d-c. neutral re'peater relay
through which the signal system circults are broken.

The combination of the track relay and repeater gives a
shunting senslitivity greatly in excess of that obtained with
any former a-c. relay under equivalent service conditions,
plus the advantages of the slow-pickup characteristiec of the

repeater relay.
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& Track wind-
531\] ings may be
_/52- 11 connected in
/J] seriss or
51 _L s parallel
LY Ry a/l | Test terminal
e 2 el 1555 for shunting
AAAN | V’JI :r | / track winding
Local Prack o

winding winding

(a) Two-position relay used as a
track relay on short single—
rail and condenser-fed track
circuits with track windings
in series

Lo~

|

i

\JL\LU!

= oy
|

L= 1

]

A0
52 |
/5\_:.31
]
2 !
|
Ta¥
leg |
GIJ

Local Track
winding winding

(ec) Two-positionrelay usedasa
track relay on double-rail
track circuits with track
windings in parallel;steam
or electric road

n
o
Io

N
LL
3 &
Ur‘ LI
Io
4+ 0}

Balancing
impedance

=
L&)

)
2

L} 4
= =1

(] W W) | 2

track
Local Track
winding winding

(b) Two-position relay used as a
track relayon longer single-
rail track circuite where
current caused by propulsion
voltage drop must be balanced
in track windings

_ Jewe-

Hote: Normal
contacts make
when relay is
energized with
polarity shown

Test terminal
/for opening
line winding

Local Line Lo~ _“:.'f.vv‘,. i
winding winding Phase shift

resistor

(d) Three-position relay used
as line relay.Seme winding
connections apply to a two-
position relay

Figure 28. Winding connections of Type B a-c. vane relays
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C. A-c. Relay Winding Combinations

The windings are mounted on laminated structures on the
base of the relay. Viewed from the front of the relay, the
local winding 1is to the left of the vane, the line or track
winding 1s to the right.

In Figure 28 dilagrams of winding connections are shown
for two- and three- position relays.

For the usual track application, where the relay is con-
nected directly to the track leads, one type of relay can be
used regardless of lengthor type of track circuit. When the
relay is to be housed ina central tower, as at interlockings,
where the reslstance of the leads from relay to track exceeds
0.5 ohm, the same relay with a high impedance track winding
is available for use with a booster transformer. With one
standard relay for the usual applications, track circuit ad-
Justments are slmplified to the extent that only one relay
callbration need be taken into consideration.

S8ilver-plated plugboard terminals and relay prongs for
the track element are provided with Type B a-c. relays to hold
resistance constant where the track element 1s called upon to
carry comparatively heavy current at low voltage.

The plugboards are bolted to 1/4" by 3/U" steel bars, as

described for d-c. relays on page 10.
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D. Test Terminals

Test terminals are provided under a-c. relays in much
the same manner as d-c. relays. Details are shown in Catalog
Section E Part 31 Plate E3135.

Figure 29 shows the type of terminal that is commonly used
on a-c. track relayg for shunting the track winding to test
operation. Leads from the track windingare connected as shown
below. See also Figures 28&(a) and (c).

To shunt winding, nut A is turnedup tight against strap
B. Normally the nut is backed off against the end of the post,
which 1s split and spread to hold nut in the normal position.

The special tool, Figure 44, cannot be used with the shunt
type of terminal for taking current readings. A test terminal
placed in series with the windling must be used instead. This
terminal is similar to the one shown in Figure 29, except that
nut A is normally tight against strap B, which 1s connected

to one side of the winding. See Figure 28(d).

Plugboard (bakelite)

To winding B

Nut A
backed

I

S

LE 1)

B o
=1

Insulator
(a) Winding shunted (b) Shunt removed

Figure 29. Test terminal for shunting winding
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IV. THE THERMAL TIME-ELEMENT RELAYS

There are two classes of Type B thermal relays:

(a) Class TG equipped with one normal closed independent
and one normal open independent contact. Complete
operating cycle of heating and cooling canbe varied
from 30 seconds to 120 seconds on 10 volts. This
relay is illustrated in Figure 30 page 38&.

(b) Class TJ having one normal closed independent and
one normal open independent contact. Complete oper-
atingcycle can be varied from 15 seconds to 30 seconds
on 10 volts. This relay is illustrated in Figure 33
page 40. .

The timing of the relays can be adjusted in the field by
turning a cone-shaped adjusting screw which varles the open-
ing of the normally open contact.

: The relays may be used on either alternating or direct
current. The timing is not changed as the heating effect is
the same in either case.

Relays can be furnished with heater units to operate on
eilther &, 10, or 12 volts, as required. Variatlions in the
supply voltage make a difference in the operating time. Hence
the necessity of malntaininga constant voltage on the heater
for best operation.

Relays set for short time operation have a much better
voltage regulation than when set for long time operation. If
the voltage dropes to 65 per cent nominal voltage, the oper-

ating time of the rélay is not dependable.
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CENERAL INFORMATION 39

The contacts are made of silver and have a current-breaking
capacity of fifty milliamperes. Thls should not be exceeded
as the arcing becomes excesslve because of the inherent slow
movement of the contacts.

Both the Class TG and TJ are Size 1 relays and they plug
on to standard plugboards.

Both relays are equipped with test termlnals and have
molded plastic covers. External adjustment 1s made through an

opening in the cover, which opening can be sealed.

21 w5 P e NI
T o

b —— O— = ————»(+) [ e s R 7

Figure 31. Wirlng diagram Figure 32. Wiring dlagram
of Class TG thermal relay of Class TJ thermal relay
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Contact block Plugboard mounted
in base of relay /on relay rack.

\y
N
R |
Y
NN

AT

Wire terminal

.
SETTRR
SR

Terminal

Plug insulator
Figure 34. Detail o

B
B
}ﬁ\
B8

V. QUICK-DETACHABLE FEATURE

All Type B relays are made quick-detachable. The prongs
projecting from the contact blocks in the relay base are formed
in one piece as a part of the contact spring. The colls in
d-c. reiays, as mentioned before, have their ends connected
to prongs which are assembled on the bakelite spools. When a
coil is replaced, the prongs are replaced also.

The plug portion is a part of the plugboard which is
mounted on the relay rack, Figure 2. All external wiring is
done on the back of the plugboard. The wires are formed into
cables which run vertically the length of each section of the
relay rack, and fanout into smaller cables which run horizon-
tally to the rows of plugboards.

The individual wires are soldered to wire terminals which
are, in turn, soldered to the plugboard terminals; the con-
nectlonis then covered with an insulating sleeve. This opera-
atlon is described fully in Section XII. In this section,
also, 1s described the method of inserting plug insulators
and terminals into the plugboard when changes are made in the

wiring.
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Figure 35(a). Gauge guide Figure 35(b). Gauge guide
for Type Bl relays for Type B2 relays
i
: I ! T T R N e S RO e e G e
I ;
E : —— Type B relay
) I
1 |
e «— Figure 35(c). Gauge
: 3 -
L [ 1 cauge guide . i 5
'i:_ A, Q|0|0O
=
' |
i
f ]
i
1 3
Lol b ololo
| e e | | S

[Should. not touch

rﬁW

Should touch
.090" Min. .100" Max.
Prong opening Prong opening

Sketches showing gauge and gulde arrangement
for testing prongs on Type B relays.

Figure 35. Gauge for Type B relays
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VI. INSBPECTION

Upon recelpt of a shipment of Type B relays, inspect to

eee that they are clean and in good condition. Such an in-

spection should include:

1.

The relay covers and seal. See that these are not
broken.

The prongs. While the prongs on the back of the relay
that engage with the plugs on the plugboard are clean
and are properly adjusted when they leave the factory,
there is always the chance that they may become dirty
or bent in handling. See that the contacting surfaces
are clean, that prongs are so adjusted that they will
make good contact when the relay is plugged in place.
If prongs are dirty, clean by burnishing. If there
is any doubt about the prongs being in proper a-
lignment, use gauges shown in Figures 35(a), 35(b),
and 35(c¢) to check the alignment.

When properly adjusted the pronge should not touch
the flat tipeon the test plugs. When the gauge plugs
are pushed against the prongs, they should noticeably
epring out equallyon each side of the plugs, enough
to insure good.contact. Adjust prongs with bending

tool, Figure 36. ’#”f#ff,f,,,’4r1
V4
o' -

38 /‘

Figure 36. Tool for bending prongs
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Should it become necessary to get at the working parts
of the relay for any reason, the procedure shouldbe as follows
in removing the cover:

1. Break the seal and unscrew the sealing nuts.

2. Remove the cover.

In replacing the cover on relays equipped with flat springs
under sealing wing nut:

1. See that the edges fit well all around in the grooves

at the base of the relay. :

2. Assemble flat springs soas to secure compression on
the cover.

3. Screwon the sealingwing nuts until the cover springs
are just flat against the cover. Back off the nuts
to the first sealing position.

4, Apply seal.

After replacing a cover, inspect relay to ilnsure that

suitable clearances exist between cover and all moving parts.

Upon receipt of the relay rack, see that the plugboards
are clean, and that the flat contact pleces (terminals), lie
close to the plugs. See that the relay supporting rods are

not bent and that they areat right angles to the plugboards.
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VIII.

VII. HOW TO PLUG IN A RELAY

Select the proper relay by checking the order refer-
ence number on the name plate on the front of the
relay against the number palnted on the plugboard.
Grasping the relay top and bottom with both hands,
slide 1t on teo the supporting rods.

Press the relay firmly into place so that the back
of the relay 1s snugly up against 1ts plugboard.
Hold the relay in this position while putting on the
knurled retaining nuts, which should be screwed up
only finger-tight. Try to rock the relay. Any freedom
here will indicate that the relay 1s not tight against
its plugboard: Press the relay in place and tighten
the retaining nuts further with bare fingers.

CAUTION - Do not use the retaining nuts to pull the

plugs and prongs into engagement.

Screwon the lock nuts, holding the retaining nute with
the fingers to prevent their turning while tightening

the lock nuts with a socket wrench.

HOW TO REMOVE A RELAY

Loosen and remove lock nuts.

Loosen and remove knurled retaining nuts.

Grasping the relay top and bottom with both hands,
rock i1t slightly from side to side or up and down,
to release 1t from the plug connections.

Withdraw the relay.

>
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NOMENCLATURE L9

IX. RELAY NOMENCLATURE

When referred to, the front of the Type B relay is under-
stood to mean the molded cover surface which carries the relay
tag glving test data and the name of the relay.

A. Numbering the Contact Terminals

With the front of the relay nearest the observer, the
vertical rows of contacts and their terminals are numbered 1,
2, 3,etc. from left to right. The terminals in each row are
numbered from bottom to top. All terminal nunbers have two
digits. The first digit indicates the row, the second indi-
cates the place the terminal occupies in that row. Thus termi-
nal 36 is in the third row, and is the sixth from the bottom.
A terminal in row 1 and in the lowest slot is numbered 11.

Only the contact springs are numbered; the spring stops

are not numbered.

B. Numbering the Winding Terminals

Winding terminals have a e Foe
&8 2L o8 38 A
one-digit number and a letter Bl £ P s g ¥
L2, 23, 2, o= e xa
to ldentify them. The number is o2 22 32 2B a8
LIRS TR g 5w
taken from the vertical row in R
which the terminal is located. 5 &
o, 5
The letter denotes its position :
in that row. Letter A is given 5
& §§
*: (e}
to the topmost, letter D to the
lowest terminal. Letter E 1s - i = =
Front view| Rear view
of relay of plugboard

assigned to the test terminal,
Figure 37. Terminal numbering

described on pages 29 and 36. Type B Size 1 d-c. relays
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46 56 66 ) [ ] ‘
de, 26, 36, 5 &5 66 56 46 36 26 16 c
55 65
43 25 25 43 23, 5 = =2 52 = B 7
e, 24, 25, 24, 2%, &% 84 34 24 24 24 14 E
63
42, 22, 22, a2, 28, 82 62 52 42 3 2 2
31 41 51 61
. =
1 1 ! :
<& e, E
f.‘.‘, < %b G .
G :
Front view of relay Rear view of plugboard ‘
Figure 38. Terminal numbering - Type B Size 2 d-c. relays .
. . N
25 38
55 = d
| S 55 :
A4, 24, 34 a4 [~
43 53 = =
el 52 a2
41 51 3
e e
I | I :
e i E
I I I
i | i E
|
L] : E
1
(iR, Em s A - ‘
k 4 = E
d @ () >
Front view of relay Rear view of plugboard |
Figure 39. Terminal numbering - Type B Size 2 a-c. relays ‘
I
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X. WRITTEN CIRCUITS

A. Contacts

On written circuit plans, a Type B relay's neutral con-
tacts are numbered at the heel, this number being that of the
contact springon the relay which functlons as the heel. Thus,
in Figure 40, the symbols denote that contact spring 25 on

154 15A
WNR e
i
|
|

L
25 OR

Figure 40. Neutral contact numbering

25

_—

the 15 AWNR relay, which is the heel in this case, 1s in row
2 and fifth spring from the bottom. The back contact spring
number 1s 24, although not numbered on the written circuit,
as it is below heel spring 25 on the relay. The front contact
spring number is 26, being above heel spring 25.

On writtenecircult plans, a Type B relay's dependent polar
contacts have all three parts numbered, the heel, the normal
contact, and the reverse contact. Thue, in Figure 41, the
symboles denote that the contact spring 65 on the 11WZ relay,

which 1s functioning here asa polar heel, is in the sixth row

of contaects, fifth from the bottom. The normal and reverse

11
(NORMAL) W Z

11 85

WZ I\
65 OR il
(NORMAL) ‘o (REVERSE) (Reverse) |

64 @8 ,65

X

x166

Figure 41. Polar contact numbering
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contact springe are respectively belowand above it. Note that
1f the polar contacts are in the firet row, the normal and

reverse contacte are respectively above and below the polar

heel, because of the rocker action of the polar armature.

B. Windings

On written circuite showing the windings of Type B relays,
the terminale to which the external wiring 1s soldered are
indicated by the terminal number placed near 1te wire. Test

terminals (having a letter E in all cases) are shown thus:

—— circuit through terminal normally closed
—p— circuit through terminal normally open
Figure 42 shows the typical scheme for giving full detalls

of winding connections of Type B Size 1 d-c. neutral relays,

in written circuits.

Single winding, One winding
)copper washers =i = shunted for
{—-}——E—'ﬂ+ on other core partial slow
3C _}___‘u o
s 3E  fror slow-acting { 30 ac 3E+) release
feature
oYY BBl et
aries _}___ .—-——”
20 3C| 3E : A s 1 X T;gependent
) o(+) windings

Series with aD 3C 3E
rectifier shunt
(—)—E3 Y 58] for regular !

+) piclkup and e {4+ Three
3D 3c. pai-tial slow = 0 devendent
release 3E |3c 3B A ind s
- 30
3A 38 )Multiple for
3o ac a3t @ dquick piclkup o
" Multiple with transfer
rectifier shunt relay-
()  ETY 3B ] for quick pick- A 387 NX rectifier
I !ﬂup and partial across
3o 3AC 3E  glow release 3D 3C 3E windings

Figure 42. Typical written circults of Type B Size 1
d-c. neutral relays

N R R R RRRRRERREERER R RRRRRER R RRIRR



S s duUddduUduUdUdUdUJdEUdUEBBBUUSONOUYUUOOO Y

b

WRITTEN CIRCUITS 53

Figures 43, 44, U5, and 46 illustrate respectively the
written circuits for S8ize 2 d-c.neutral relays, neutral polar
and retained-neutral polar relays, a-c.vane relaye, and Size

1 thermal relays.

F—e o] - (+) Tvo
ic 10D (E
independent
p iy

6D ec (Tlg{ fliies ) 6D 6C 52{” windings
=)

[6—®] o(+) Multiple

6D 6C 6E

+

B i€ ™ mree

b e e e e
= 4
( ) 6D &C GPEI )shunt.ed 6D (‘f‘}

Figure U43. Typical written circults of Type B Size 2
d-c. neutral relays

e ] H}E: D sc (-] Two
jp(+) Series (=) o(+) independent
6D 6C| &E Ic 6D gg windings
{-—]—E (+) o—— T Two
ic 1D i€ 1D 6C
(+) Multiple ) - jp(+) dependent

Figure 44. Typical written circuits of Type B Size 2
neutral polar and retalned-neutral polar relays

NX BX NX BX
an >° 55 Re Two-element i 56 55 o) Two-element
54 51 track 54 51 gg Line

6E

Figure U5, Typical written circuits of Type B a-c.vane relays

) —t—=7 @ )
—

25
S
23

Figure 46. Typical written circuit of Type B thermal relay
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XI. TESTS

Tests on Type B relays may be made with the relays on
their racks, as in Figures 2, 7, 8, 9, and 10, or the relays
may be removed and plugged on relay test rack, Figure 50.

The tests with relays on the relay racks are limited to
checking operating values, opening circults to windings, and
gshunting track relays.

A. With Relays on Relay Racks

Test terminals for d-c. and a-c. relays have already been
described and illustrated in Figures 22 and 29 respectively.

To turn the terminal nut a tool, Figure 47, 1is avallable.

Figure 47. Tool for test terminal nut

In order to read the current flowing through the relay
winding, and to vary the current to check operating values with
the relay on the relay rack, a tool, Figure 48, is provided.
In such tests, of course, the service supply 1is used and not

separate battery.
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——— — et

This tool is attached to the end of terminal post X by
preseing nut A with the fingers and turning clockwlse as far
as it will go. By turning wheel B slowly in either direction,
lugs C register with and snap into the slotin round nut Y on

the terminal post X. Contact is made at the same time between

gleeve D and strap Z.

Figure 48. Tool for taking current readings

Turning wheel B counter-clockwise as far as 1t will go
backs Qp galotted nut Y and puts the winding 1in series with
leads E. These leads can be connected to a meter and a re-
sistance stlck in series, the latter belng used to vary the
current to obtain operating values according to the procedure

outlined on the following pages.
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Relay plugboard

SN

_
NN

WY

)

40970
- NN
A
Open for test \\\::
N
N
\\\}
Figure 49,

TESTS

Sleeve pushed back to
vermit connecting clip

1§%5 Insulator
==
—
Alligator
clip 9

(LN
././%‘//;«//
i .{',{IZ{?{//////

To cable

To cable

To test board

Method of testing relay by using

test leads equipped with alligator clips

Connections can also be made on the back of the plugboard

as shown in Figure 49, by pushing back the Insulating sleeve

and exposing the soldered terminal. When tests are completed

all sleeves should be replaced properly.

B. With Relays on Test Rack

If more elaborate tests are necessary,

they should be

made by removing the relay from service and plugging it on

test rack, PFigure 50.
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Figure 50.

INSTRUCTIONS FOR USING

. The relay mounting stud which

is removable should be at

location B for Type B2 relays.

. For testing Type Bl relays,

the removable mounting stud
(referred to above) should
be screwed in at location A.

. Meter test leads should be

equipped with alligatcr clips
for connecting to terminal
posts C when making tests.

He}ay test rack

Lo f
g | |Bl
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1, i i
t] a)
-1
4 :
A
|

Section Y---Y
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C. D-c. Test Board
Filgure b1 11lustrates the test board for making electrical
tests on Type Bl and B2 neutral relays and Type B2 neutral polar
and retalned-neutral polar relays. The board consists of:
1. Two adjustable resistors for varying tne voltage and
current to the relay under test.
. Fuse clips and fuses (1 ampere).
. Polarizing switch.
Meter shunt switch.
Meter scale selector switch.
. Terminal posts.

Milllammeter, 0-30-300 scale.

a =~ on WM O FE W N

Two ~ conductor rubber - covered cord with alligator
cllips.

When the board 1is used for testing relays on the service
voltage, the circult gives a serles reslstance method for
varying the voltage and current of the relay. Resistor Rs
gives a coarse wide adjustment, Rp a fine adjustment to be
used near the dropaway, pickup, and working values of the relay.

When the board is used for testing relays on a separate

battery, reslstor Rp alone is used, and then as a potentiometer.
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5 70005
/"Ry

Scale
selector
g = switch
B T e
o i oy Rp
Potentiometer |
7 Polarizing
using separate |& _"" 0.300
battery and O?EB:’“P“G 30 R switch
test leads b & S
(shown below) |% +| Millii- i *
o < ammeter %
st °
s [0.030 , : ‘
¥ One-ampere Meter oo
fuse shunt~ s Normal
| avitchr ~
P ]
b o
Relay
o

.

“ Series using service current
and tool, Figure UB.

Wiring diagram of d-c. test board

e *T?T;Fwﬂﬁtvt&
24 bﬁ. T\QLFJ\ ‘Figure 51. D-c. test board

av 3

2
:
§
:




S dddddddddddddddddSEUEdddddENNNNTEY

D-

TESTS é}

Tests for Relay Timing

Timing tests on Type B relays canbe made elither with the

relay on the relay rack, as shown in Figure 2, or with the

relay removed, and mounted on test rack Figure 50. With timer,

Figure 52, and test board, Figure 51, Type B d-c. relays can

be tested.

l.

For "dropaway time", which 1s the time taken by the
relay to open 1ts .front contacts after service energy
has been cut off the relay winding.

(a) With relay on test rack and with a separate
battery, use Figure 53.

For "pickup time", which 1s the time taken by the

relay to close 1ts front contacts after service energy

has been applied to the relay winding.

(a) With relay on test rack and with a separate
battery, use Figure 5U4(a).

(b) With relay on test rack and with a geparate
battery and potentiometer to glve the exact
voltage across relay, use Figure 54(b).

For time of crossing over of the mmting fingers from

back contacts to front contacts and vice versa after

the service energy has been applied to or cut off the
relay winding.

(a) With relay on test rack and with a separate
battery, use Figure 55(a).

(b)  With relay on test rack and with a separate
battery and potentiometer, use Figure 55(b).
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l Rewind
Escapement / contact

: .

§ Rewind
< | motor
Top
Center E - Top
Bottom % Bottom
Timing ﬁ
coils :

Timer circult

: |
: |
A998 08NN AN RRB

Figure 52. Timer
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7000&
| Adjust to obtain servie
I 4 & 8755 current through relay
Separate battery. — —AANMAAS Scal |
Voltage same‘as HE ! s:Teﬁtorl
3 L% i P
service’ battery e g 0300 ////,/1v1tch |
T ' o/ Meter ;
5 £ 8 | S S shunt 02530
| Relay under | Siioons ?
test on test I e
| rack Figure 50 I

@
L__EE{EECE_EEEP_EBed for this circuit)J
Open this switch K Do baekt

torobtain time of
dropaway

Resistance

Ce.n t._e T Timer
| eoil

= L
I
!

board
Figure 51

g 1

I

I 110 volte
| 60 cycles
I

Figure 53

T _sotten ]

Circuit for timing dropaway of Type B
d=c. relays on test rack with separate batt

Timer Figure 52
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o ———————

Separate bat Y l s
5 ——e—ANVWAAA— s
tery. Voltage Place slider to obtain
to be same as | | “ g75m  full battery voltage
service volt- ol Pe L A i
< I VWA Siiie
age across re- |\ i sl l
lay. I thls ‘-I-1I= 9 | selector
cannot be ob- | switch I
tained use cir- E
‘cuit Figure 54(b) | +f Milli-
Y I :
Meter
| :: shunt 0.03
|Relay under . Eeitch 2 3
test on test P
rack Figure 50 I

L ]
Service (not used for th%E_QEEQE}El_]

l Close this switch S D-c. test
to obtain time of board
pickup. Figure Kl
r,_ ~ Top _'"'.ll
Timer Fi e He —--| Resistance
B 1 | | 110 volte
Center Winer | 60 cycles
| coil |
-t L Bettam ___]

Figure 54(a)

Circult for timing pickup of Type B d-c. relays
on test rack with separate battery

= ! 4+ For relays up to and including 43 use 2-volt battery
obe 1= with O.U®max. res. potentiometer. For relays over 4&
% 5 - use 12-volt battery with 2.75@ max. res. potentiometer.
_L | See A.A.R. Sig. Sect. Manual Part 137 Sectlon 15.

Figure 54(b)

To obtain exact voltage across the relay,
connect this potentiometer circuilt to the
battery terminzls of the test board

2800000 RPRERERRREREARRDEDRRDRRDERERDNR
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=
y
|
|
I

Separate bat- I oasd :
terg. Voltage Place slider to obtain
to be same as l -~ - full battery voltage
service volt- o . ¥ S15% s o
age ACross Tre-  REre i | Scale I
lay. If this Tl e selector
cannot be ob- | 0.300 ,//,/’switch
tained use cir- | i -
cuit Figure 55(13)’ I - s |Eeverse
'—l' | i Meter 0.0%0
I I‘\ shunt ? 25y ] lN
witch o—ib ormal
Relay urder : - t .
test on test ¢
Rack Figure 50 l |

®
I_Sarvice (nat used for this circuit).
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Close and open x D-c. test
this switch to board
obtain time of Figure 51
contact crossover

A R

Top

Resistancel
| | 110 volts

Timer Figure K2 *_..,!_
|
60 cycles

Center Timer
| coil

s

R

]

hs

E

B

|

|

“ i A

Figure 55(a)

Circuit for timing crossover of contacts
of Type B d-c. relays on test rack
with separate battery

—|
|
|

5 For relays up to and including 4% use 2-volt battery
o ; with 0.4% max. res. potentiometer. For relays over 4o
I b3 use l2-volt battery with 2.75& max. res. potentiometer.
L ;:H—'il See A.A.R. Sig. Sect. Manual Part 137 Section 15.
| Figure 55(b)

To obtain exact voltage acrcss the relay,
connect this potentiometer circuit to the
battery terminals of the test board
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TYPE B RELAYS

Electrical Tests on D-c. Relays

trical tests for operating values on Type Bl and B2
elays and Type B2 polar and retalned-neutral polar
e made with test Dboard Figure 5l1.

testing relays on a separate battery:

Place meter scale selector swltch in the position
required.

Connect the proper voltage for the relay under test
to the terminals marked "Battery", selecting the
proper polarity.

Place potentiometer slide Rpat one end to give zero
output voltage.

Connect relay windings with flexible leads to ter-
minale marked "Potentlometer Using Separate Battery-
Relay".

Proceed with tests as given below.

testing relays in service:

Remove all leads from test board.

Connect leads of tool, Figure 48,to terminals marked
"Series Uging Service Current-Relay".

Read the relay tag to obtain the working current
and place meter scale selector switch in the po-
sltion required.

Place sliders Rpand Rs so as to cut out all resis-
tance

Place polarizing switch in "Normal" position.

gt oIAAEARNNANRNNDRNNNNDND R
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(f) Apply tool to terminal E on relay plugboard and

open the relay winding circuit.

(g) Read tHe service current.

(h) Proceed with tests as given below, using service

voltage for saturation.

The method of testing relays in service cannot be used
with neutral polar and retalned-neutral polar relays, except
to read the service current or the neutral pickup, working,
and dropaway currents.

In the test procedures to follow, these terms are used:

(a) DROPAWAY, the value at which the neutral back con-

tacts make.

(b) PIGKUP,'the value at which the neutral front con-

tacts make.

(c) WORKING, the value at which the neutral armature is

energized against 1ts stop.

(d) POLAR PICKUP, the value at which the polar contacts

make.

(e) POLAR WORKING, the value at which the polar armature

is energized against 1ts stop.

1. Electrical Tests for Operating Values on Type B

S8izes 1 and 2 Neutral Relays.
The suggested procedure for obtalning operating values

of Type Bl and B2 neutral relays 1s as follows:
(a) Saturate the winding.
(b) Gradually decrease the current to obtaln DROPAWAY.
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(e)
(a)

Cpen the circuit and close it again.

Gradually increase the current to obtain PICKUP.
Increase the current, 1f necessary to obtain WORKING.
NOTE: PICKUP and WORKING will sometimes be identi-

cal, depending upon the relay contact loading.

If the relay 1s equipped withmore than one winding repeat

the procedure above for each winding. Such a relay should be

tested on the relay test rack.

2.

Electrical Tests for Operating Values on Type B
8ize 2 Neutral Polar Relays.

The suggested procedure for obtalning operating values

of Type B2 neutral polar relays 1s as follows:

(a)

(b)
(c)

(d)

(e)

Saturate the winding, with the relay polar contacts
making normal. In the normal polar position, the
upper left-hand and lower right-hand polar contacts
are closed, with positive energy on the right-hand
coil, as viewed from the front of the relay.
Gradually decrease the current to obtain DROPAWAY.
Open the circult and close it again with the relay
polarizing switch, keeping the same polarity on the
relay.

Gradually increase the current to obtailn the normal
neutral PICKUP. Increase the current further if
necessary, to obtaln the normal neutral WORKING.
NOTE: PICKUP and WORKING will sometimes be identi-
cal, depending upon the relay contact loading.
Dacreasethé current to zero, open and close the cir-

cult by placing the relay polarizing switch reverse.

FEeEnnaOanNoDoOoONEODIONINODNOEDIAINIIEYEEAEANTINITITIIIDINIININEEITIYIT ™Y



(f)

(g)

(h)

(1)

(J)
(k)

(1)

3.

TESTS i

Gradually increase the current to obtain the reverse
polar PICKUP. Increase the current further 1f
necessary, to obtain the reverse polar WORKING.
Increase the current still further to obtain the
reverse neutral PICKUP.

Increase the current further, if necessary, to obtain
the reverse neutral WORKING.

Saturate the winding with the polar contacts making
reverse.

Gradually decrease the current to zero.

Open and close the circult by placing the relay
polarizing switeh normal.

Gradually increase the current to cbtain the normal
polar PICKUP. Increase the current further, if

necessary, to obtailn the normal polar WORKING.

Electrical Tests for Operating Values on Type B
S8ize 2 Retailned-Neutral Polar Relays.

The tests used for Type B2 neutral polar relays apply to

Type B2 retained-neutral polar relays. In addition, retained-

neutral polar relays must be tested for retaining the neutral

armature as follows:

(a)

(v)

Connect the Type B2 retained-neutral polar relay
in such a way that 1t 1s pole-changed through a
controlling relay's contacts.

Neutral armature of retained-neutral polar relay
must be retalned in the energized posltion when the
relay 1s pole-changed at service voltaege by 1its

controlling relay.
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R
I 1] 10a

__-}To supply

( Milli-

ammeter }_‘m:_‘_::j e 3

0-250 |
Voltmeter s T

0-150 D---l— Vo iglo
I - r--Ji

L%ﬂ

Track
N

1 I Voltage and fre-
quency ae required.

l Means should be pro-
vided to hold the

| supply voltage at a
constant value, either

by:
Res Bp | (1) Field control of
I alternator.
13 (2) Or by a transfor-
§ | mer witk one-volt
taps.

l DO NOT USE A RESISTOR
| IN SERIES WITH THE
LOCAL ELEMENT TO AD-
JUST THE VOLTAGE, AS

|_Reverse _J THIS AFFECTSPHASE RE-

________ LATIONSHIP.

Wiring dlagram of a-c.

Figure 56. A-c.

test board.

test board
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F. A-c. Test Board

Electrical tests for operating values on Type B2 vane
relays are made with test board, Figure 56. The board con-
siste of;

1. Two non-inductive adjustable resistors for varying
the voltage and current in the controlled element of
the relay, to obtain the dropaway, pickup, and working
values. These resistors, Rs and Rp, each of 200 ohms
non-inductive resistance, are designed to carry 1.4
amperes continuously. y

2. One KO-ohm fixed resistanceunit Rl designed to carry
1.4 amperes continuously.
. Fuse cllips and 10-ampere fuse,

Pole-changing switch S.

Track element switch S1.

. Bhort clrculting switches 52, S3.

| o N = A
»

. Short circulting terminal posts Tl, T2.

The circult gives a combined potentiometer and series
resistance method for varying the voltage and current to the
controlled element of the relay under test. Rp 1s connected
directly across the supply line as a potentiometer. Re is
connected as a varlable series resistance. Rp glves a coarse
wide range adjJustment, and Rs gives a fine adjustment, to be
used near the dropaway, plckup, and working values of the

relay.
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Rl is a fixed series resistance used when testing track
relays, so that there 1s never less than 50 ohms 1in series
with the track element of the relay. This insures that the
power facfﬁr of the track element circuit 1is nearly unity,
thereby assuring accuraté and comparative test results. The
values obtained are at the inherent phase angle of the relay.
This resistoralso protects the meters and variable resistors.

When a-c. line or single element relays are to be test-
ed, resistor Rl should be shunted by connecting a Jumper fronm
terminal T1 to T2.

PRECAUTIONS to be observed when using test board:

1. When using the resistance test board to obtain drop-
away, plckup, and working values of a relay, always
move the adjustable resistances Rp and Rs slowly,
when approaching and whenat these values, since the
valﬁes will vary depending upon whether the voltage
and current to the controlled element 1s varied rapid-
ly or slowly. By varying these resistancesata slow
gradual rate, 1t is easler to detect any erratic
behavior in the operation of a relay.

2. Be sure to allow for the voltage drop in the ammeter
when taking local element current readings.

3. When obtaining values of dropaway, pickup, and work-
ing current, keep the voltmeter in the circuit across
the local element, cut out the local ammeter, and

omlt the voltmeter across the controlled element.

S 0979090009808 0% 9 % % % B FLFR PR TR PR OFLOTL TL OTL WL OBL L oL e i g
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G.
1.

Electrical Tests on A-c. Relays.

Electrical Tests for Operating Values on Type B Two-
Posltion Vane Relays.

In testing two-element two-position a-c. vane relays:

(a)

(b)

(o)

(d)

(e)

(f)

Connect the relay and instruments to the resistance
test board as shown in circuit, Figure 56. The
voltage and frequency of the supply 1s to be at the
rated values for the local element.

Obtain the local element current readingas required
in the specificatlion of the relay under test. See
"Precautions 2".

Shunt out the local ammeter wilith swltch 82 and re-
adjust the local element voltage so that the rated
voltage 1s impressed across the local element term-
inals. Hold constant during test.

Vary the controlled element current by resistances
Rp and Rs and obtain the dropaway, pickup, and work-
ing values as described for the d-c.neutral relays.
The operating current of the relay must be within
the limits specified.

The dropaway percentage should be above the minimum

specified.
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L
All two-element track relays should be checked for polar-

1ty as follows:

(a) Be sure that the positive terminals on the local and
controlled phase windings are connected to the posi-
tive posts on the local and controlled phase term-
inals of the test board as marked.

(b) When so connected and with the pole-changing switch

thrown in the normal position, the relay must close

ite normal or front contact.

2. Electrical Tests for Operating Values on Type B

Three-Position Vane Relays.

{a) With pole-changing switchS in the normal position,

make tests given on page 75, Section Gl.

(p) With pole-changing switch S in the reverse position,

make tests glven on page 75, Section Gl.

H. Electrical Tests on Thermal Relays

In testing Type B thermal relays for timing, the
shown in Flgure 57 should be used.

In any event a contact of a repeater relay must
nected in the heating circult of the thermal relay to
the full supply voltage from the heater unlt after the
ly open contact has closed. Otherwlse the bimetalllc

strip may be damaged and bent out of adjustment.

circuit

be con-
cut off
normal-

thermal

A period of ten minutes must elapse between consecutive

tests on any one relay to allow it to cool to room temperature.

All tests should be made wlth service voltage impressed across

the heater unit.

ol R E R EE R E
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The following timings may be obtained with the circult
illustrated in Figure 57:

1. To check heating time, close switch A; measure the
time that elapses from the closing of switch A to
the lighting of 1light C. This, 1lneldentally, is the
time 1t takes for the normally open contacts to close.

2. To check cooling time; measure the time that elapses
from the lighting of 1ight C to the lightingof 1ight B.

3. The time of the complete heating and cooclling cycle

is the sum of the times recorded in 1 and 2 above.

Not less
than 500 w ; Thermal relay
r under test

ol -
_iiﬂg—. A +
i © >

I T A-c
| >
l [ SG & A-c.
o

o
Figure 57. Circuilt for timing Type B thermal relays
J. Contact Resistance.
Measure the contact resistance. Cleaned contact resis-
tance:
1. Silver-impregnated carbon to silver should be not
more than 0.0Y4 ohm.
2. B8ilver to silver 0.02 ohm.
Abrasives and cleaning fluids must not be used on contacts.
Contacts should be cleaned by using white bond paper, or sand-

blasted feeler.
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WIRING CHANGES 8l
Fill this
cup with B

solder
o : Surface of
plugboard

@ N

Plugboard
terminal

Insulator

\hx“~1nsulating sleeve
(b)
Figure 58. Plugboard wiring

XII. SUGGESTIONS WHEN CHANGING PLUGBOARD WIRING
When changes in wiring are to be made in the field, the
following suggested procedure may be found helpful in solder-
ing the new wires to the plugboard terminals:
1. PFind out from the circult plans to which terminal
the wire must be soldered, and ring out to check.
2. Expose 1/2 inch of bare wire.
3. If a single wire, twist strands together; 1f two
wires, twist them both together.
4. Feed the wire through the round hole 1in the wire
terminal and squeeze ears "A" tight against the wire.
Bend the end of the wire so that it lles snug against
the terminal, Figure 58(a).
Bend ears "B" slightly thus: &)
6. Slide insulatingsleeve over terminal andon to wire.
For size of sleeve to be used, see page &5.

7. 8lide terminal on plugboard terminal.

S U dE N EEEES SR EA S SN SR

Squeeze ears "B" tight agalnst plugboard terminal.

el T

- e
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9.

10.
11.

12.

1%

1L,

Heat soldering ironand be sure that it ie hot vefore
doing any soldering.

Apply iron to terminal for a few seconds.

Apply the rosin-filled solder and fill the cupof the
terminal with the molten solder. Hold the soldering
iron to the terminal long enough to allow the molten
gsolder to flow both ways, Figure 58(Db).

Remove soldering iron. As soon as the solder sets,
pull wire to check that Joint ls properly soldered.
Apply asphalt paint to the exposed metal parts where
protectlon against molsture and aclds 1s desired.
8lide insulating sleeve over terminal and against

plugboard.

Should 1t be necessary to add terminals to plugboards,

proceed as follows:

l.

Plug
insulator

Breakthethiﬁ bakelite flashing across the plugboard
hole with a punch.

Hold a plugboard terminal on each slide of the plug
insulator, and 1insert in hole. Drive into place.
Btraighten ears A. Figure 59, shows complete assembly.
Change ordering numbering of relay on plugboard, if

necessary.
Flug insulator Ears stralghtened
and terminal to lock plug
A Terminal in place Plugboard in place

Filgure '59. Plug and terminal assembly

[
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TOOLS AND SUPPLIES

XIII. TOOLS AND SUPPLIES

&3

The followling tools are recommended for the maintenance

of Type B relays:

See
Figure

35(a)
35(b)
35(c)
36
47
Lg

49
49
49
50
51
52

56

Description
Gauge gulde for Type Bl relays
Gauge guide for Type B2 relays
Gauge for Type B relays
Tool for bending prongs
Tool for opening coil circuit
Tool for. taking current readings
Meter leads equipped with:
Alligator clips
Rubber insulator, red
Rubber insulator, black
Test rack for Type B relays
Test board for Type B d-c. relays
Timer, (cycle counter), 110-volt
60-cyele
Test board for Type B a-c. relays
Meters:
d-c. milllammeter, 0-30-300 scale
d-c. voltmeter, 0-3-15 scale
a-c. milliammeter, 0-250 scale
a-c. ammeter, 0-2 scale

a-c. voltmeter, 0-1.5-15-150 scale

Ordering
Reference

56260-8
56260-10
56260~9
L7951-28
55392-1 Gr 1
56622 Gr 2

56276

56277
56277-1
56573  Grl
56647 Gr 1

56847
56647-2 Gr 1
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See Ordering
Figure Description Reference
Sand-blasted feeler for cleaning
relay contacts 55411-3
Wire stripper 56852
Electric soldering iron,
110-volt, 95-watt 55408

The following supplies are recommended for the mainten-

ance of Type B relays:

See
Figure

58

58

Ordering
Description Reference
Flexible coﬁper wire, single con-
ductor, 1/32" wall superaging rubber
insulation, single green cotton braid,
lacquer coated MsS2-134
Size (AWG) Qutside diameter
10 0.216"
ig 0.194"
14 0.175"
16 0.159"
Flexible copper wire, single éon—
ductor, 1/32" wall superaging rubber
insulation, single green cotton braid,
flame retarding MS2-143
Size (AWG) Outside diameter
10 0.217"
1a 0.1g5"
14 0.176"
16 0.160"

Specify type, size, and length of wire required.

klllﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂiﬂﬂlllﬁﬁﬂﬂ»ﬂ»ﬂﬂ*r&&%
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Figure

58

58

58

58
59
59
59
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Description
Sleeve, insulating, 5mm. (0.197")
inslde dia. for one No. 12 or No. 14
or No.16 AWG wire (MS2-13U4 or -I43)
Sleeve, insulating, 6mm. (0.236")
inside dla. for one No. 10 AWG wire
(M82-134 or -1U43)
Sleeve, insulating, 7mm. (0.276")
inslde dia. for two No.l6 AWG wires
(MS2-134. or -143)
Wire terminal
Plug insulator
Plug terminal
Plugboard
Rosin-filled solder
Asphalt paint for resisting
moisture, aclds, etec.

Friction tape 1/2" wide

in Catalog Sectlon E Part 31 Plate E 3135.

ar

Ordering
Reference

55557

55557-2

555574
55083-12
55862-3
558115
56022
M82-118

MB82-145

Ordering references for other plugboard parts are given
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