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CONTROL AND INSTRUMENT SWITCHES
TYPES SB-1, SB-9, AND SB-10

S

INTRODUCTION

The Type SB-1 switches (see cover illustra- APPLICATION ¢
tionand Fig. 1) are multi-pole rotaryswitches with
cam-operated contacts. Theyhave their positioning The Type SB-1, SB-94@nd switches are
device or return spring located between the front primarily intended for the r f electrically
support and first barrier while the Type SB-9 (see operated circuit breakers motors, magnetic
Fig. 2) has the positioning device or return spring switches and similar de and for the transfer
located at the rear of the switch. The Type SB- of meters, instruments a #%s. The Type SB-1
also has better insulation toground, more substan- switch is suitable for (§applications, but where
tial bearings, and long life cams. the switch is subject to ormally frequent oper-

ation (approximate 00 Joperations or more per

The Type SB-10 switches (See Fig. 3) combine hour), more dur are required, in which

contacts operated by rotation of the shaft, as in the case the Type SB- itch should be ordered.

SB-1 and 9 switches, with contacts operated by a
lateral motion (push or pull) of the shaft. Only two
lateral positions of the shaft are possible. Inter-
locks are usually provided so the push-pull contacts
can be operated only in specific rotary positions
of the switch, and also so the rotary contacts can
be operated inonly one lateral position of the shaft--

ATINGS

g is 600 volts, 20 amperes con-
mperes for 3 seconds.

upting rating depends on several fac-
y, voltage, current, and inductance of the
s often necessary to connect several
in series to secure sufficient interrupting

Th
t
either push or pull. ir Cuit.
) ta
NOTE: Instructions for Type SB-1 switches jity.” The interrupting ratings inthetable below
also apply to superseded Type SB-T switches. e baSed on the inductance of the average trip coil.

INTERRUPTING AMPERES
CIRCUIT NON-INDUCTIVE ﬂ INDUCTIVE CIRCUIT
VOLTS NUMBER OF CONTACTS
1 2in S 4 in Series 1 2 in Series | 4 in Series
24 d-c .6.0 39 ' 4.0 20.0 30.0
48 d-c 5.0 ) 40.0 3.0 15.0 25.0
125 d-c 2.7 ) 25.0 2.0 6.25 9.5
250 d-c 0.75 2 8.0 0.7 1.75 6.5
600 d-c 0.25 05 1.35 0.15 0.35 1.25
115 a-c 40.0 \75.0 24.0 50.0
220 a-c 25. 50.0 12.0 25.0 40.0
440 a-c 12.0 25.0 5.0 12.0 20.0
550 a-c 12.0 4.0 10.0 15.0

~

\@ RECEIVING AND STORAGE

E IVING The switches are completely assembled and
packed in individual cartons before shipment.
Immediatelipu receipt of a switch, examine
it for any damag®/sustained in transit. If injury STORAGE

or rough handling is evident, file a damage claim
atoncewith th&transportationcompanyand prompt- If the switches are for stock purposes or not
j arest General Electric Apparatus for immediate installation, they should be left in
the shipping cartonand storedin a clean dry location.

These instructions do not purport to cover all details or variati in equipment nor fo provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particuldr problems arise which are not covered sufficiently for the purchoser’s purposes, the matfer shouid
be referred to the General Hectric Company.




GEH-908

DESCRIPTION

"2". Occasionally, a contact is omitted fr

CONSTRUCTION

All types of these switches are built up of a
series of individual stages, each nested into the
other, plus a common fixed contact support, oper-
ating shaft front support and rear support (see Fig.
5). The complete stack is tied together with two
tie bolts threaded into the front support. Each
rotary stage consists of an insulating barrier car-
rying one or two moving contacts, and two or three
cams on the shaft which operates the moving con-
tacts. A push-pull stage is similar to the rotary
stage except only one cam is used. Each moving
contactand its associated fixed contact on the fixed
contact support constitute a complete switch con-
tact.

CONTACT IDENTIFICATION

The movable contacts are marked for identi-
fication following a standard system. Starting with
the stage next to the panel, the contacts on the right
side--looking toward the rear--aregiven odd num-
bers beginning with"1" (see Fig. 1), and the con-
tacts on the left side even numbers beginning with

INSTAL

&

For panel-mounted switches, holes should

ﬁrovmed in the panel as shown in F1g 4. The

ole is shown with a 1 1/8 inch diameter.
done to provide one panel hole for all sw1tc
The removable handleand lock handle sw1t
quire the 1 1/8 inchdiameter hole, while a /2
diameter hole suffices for all other switch
switches furnished in metal enclosur

dimensions should be obtained fr p oved
outline drawings, or from the sw1t lves.
To mount a fixed~handle s a panel,

first remove the handle and
where provided, the position-i
curved spring washer (sad pr
the switch in place on the bdtk o
sert the mounting screws t

and panel into the swit
tighten the mountipg s
saddle spring and hanpdl
the panel. Inserfthe
escutcheonan
on the screw

n, including
pointer and
. Next, hold
e panel and,in-
the escutcheon
Support, but do not
s§ Attach the pointer,
n the escutcheon on
1ng screws through the
ace the spacers (if used)
ing the switch in place.

certain that the shait of the switch is properly
positioned, so the handle is easily removed, before
the mounting scgews are tightened.

joined by a slottedcoupling on the back
excutcheon and these parts should be lined
re inserting the mounting screws,
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stage. If so, the corresponding number is also
omitted.

ENCLOSURES AND M NTIﬁG

The basic switch designgis 1 mounting
and includes a molded cover 0 n the front
cover, When requested, switch@gare furnished

assembled in various encl ch as the fab-
ricated-metal enclosure f@r, mounting, the
watertight enclosure, angyt losion-proof en-
closure. When condltlons re the switch to be
operated immersed i s furnished mounted
in an enclosure simj watertight enclosure
except that the lowWer ovable portion is filled
with oil.

Switches for mounting are furnished with
screws suitable for mounting

0 3/16 inches thick. When re-

quested, s nd mounting screws are furnished
for or 2 inch panels. For intermediate
thi panels, spacers are furnished to fill
th pace between the front support and the

When a back-of-board locking mechanism and
separate (Yale) lock are furnished with a switch,
the panel drilling shown in Fig. 4 is required. The
lock shoul be installed first. Turn the key until
the lever at the back of the lock is entirely within
the barrel diameter, and remove the two knurled
rings. Insert the barrel through the panel, from
the front, with the spacing ring (where used) at the
front of the lock and fasten it in place b X tightening
the knurled rings on the barrel behind the panel.
With the cylinder in the locked position the lever
on the back of the barrel should extend on the ver-
tical center line towards the switch shaft. Turn the
switch shaft to a locked position and mount the
switchon the panel as directed in a previous para-
graph, being careful to put the pinon the lock lever
into the slot in the locking bolt of the mechanism.
Operate the switch and check tosee that the locking
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bolt will easily enter eachslot in the locking wheel.
It may be necessary to loosen the lock and shift its
position slightly to secure satisfactory operation of

OPERATION

Type SB-1 and SB-9 switches are rotary cam-
operated switches. Rotation of the switch shaft
causes contacts to close or open according to the
shape and setting of the cams in the various stages.
Each stage hasone or two contacts withtwo or three
cams. On drawings these cams are designated A,
B and C. (see Fig. 5). Cam (A) is the one nearest
the panel and is the closing cam for the even
numbered contacts. The (B) cam is next and is the
opening cam for both contacts; cam (C) is farthest
from the panel and is the closing cam for the odd
numbered contacts. When a contact is omitted, its
corresponding closing cam is omitted and a spacer
substituted.

When the total rotation of the switch is more
than 150 degrees, there is, due to the common open-
ing cam (B), a certain limitation to the opening
and closing of the contacts (see Fig. 6). If the No.
2 contact is closed at zero degree, then after the
shaft has been rotated 180 degrees, the notch in
the cam (B), which allows the contact to close, wili
be opposite the No. 1 contact and there will be noth-
ing to hold the No. 1 contact open. Therefore, the
No. 1 contact must be closed at this point or it must
be omitted from the switch. In other words, wifa
ever happens to one contact at any point in th @

MOVING CONTACT

THIN WASHER WITH
SQUARE HOLE

TORSION SPRING

INDENT WHEEL OR
SPRING STRETCHER

FIXED CONTACT
AND SUPPORT

the locking mechanism. When the mechanis
ates correctly, the lock must be re-tightengd on ghe
panel.

L 4

riphery of the switch rotation fiu appen to its

companion contact in the safig s when the switch
is rotated 180 degrees from paift.
Generally, it is pos% esign the switch

so those contacts that cl degrees opposite

“C*OR CLOSING Cam
FOR NO. t CONTACT
NOT SHOWR.

NO. 1 CONTACT

*B8" OR COMMON
OPENING CAM.

"A" OR CLO
FOR

SINGCAM
NO.Z CONT

ACT

Fig. 6 Typical Section Showing Operation of
Cams - Front View

S

Fig. 5 Exploded View of Type SB-I Switch

FRGNT SUPPORT

PIN FOR HOLDING
SHAFT IN PLACE
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each other are in the same stage, but sometimes it
is necessary to design the switch with only one con-

tact per stage.

Some applications, particularly of momentary
contact switches, which have a torsion spring to
return the switch to a central-neutral position, re-
quire a contact action which lags behind the switch
motion (lost motion or slip contacts). Such contacts
use cams with a special loose fit on the shaft. When
the shaft has turned far enough ta close or open
these contacts, it can be rotated 45 degrees in the
reversedirection without moving the cams, but be-
yond this point, the cam moves with the shaft, and
the contacts either open or close as the case may
be. .

Momentary contact switches have a torsion
spring that returns the switch to a central or neu-
tral position when the handle is released after oper-
ation to a side position or positions. This torsion
spring is designed for a maximum of 90 degrees
operation to each side of the central position. The
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torsion spring may have one end cut off or tig
in such a manner as to be effective on one
the central position only. That is, the s h'amé
have momentary contact to one side of ghe céntral
position and maintaining contacts to the ide,
Switches may also be furnished that are spring re-
turn from the extreme-end positions to a position
inbetween theend position or positions %d the cen-
tral position,

In some momentary cgnt pring return)
switches, a locking devicXVi d by which the

shaft may be held against t n of the torsion
spring by pulling out th hen the switch is
turned to one of the sid€ p ns.

ddition torotary con-
ve contacts operated by
the switch handle. The
push-pull cont ocated at the front of the
switch, with ing'Qgtion provided by leaf springs
and openingac by a cylindrical cam whichslides
over the s rotary contacts.

Type SB-10 swi
tacts using SB-1

MAINTENAN

At regular intervals, switches should be in-
spected for burning of the contacts, for broken
shunts on the moving contacts and for contact wipe.

If contacts are slightly pitted, or coated with
sulphide, scrape them gently with a sharp knife o
dress with a fine file, such as a #00 dental fi

If the shunts are broken or the conta y
pitted, they should be replaced as dire er
'"Repair and Replacement".

Contacts have sufficient wipe as lgng re
is an appreciable opening, with the comt sed,

between the moving contact and the
support (see Fig. 6) If there is noflopenihg, it in-
dicates that the parts of the i
ort that bears on the cam or
ecome worn and reeds replaging
der '"Repair and Replace T QSometimes it is
possible to secure a temp air by bending
the moving contact so it asMialler separation
from the fixed contact wllen infjthe open position.

REPAIR AN@:PLAcEMENT
MOVABLE C
ontact is burned, or has a broken
ire contact assembly. To do
this, position itch so the contact to be re-
placed is open. move screw (E, Fig. 5) and its
clamping washer. Press in on the top of the con-

tact to release the tongue at the lower end and pull
the assemblj®upward and off (see Fig. 7).

shunt, rep

eplace the new contact assembly, slide it

with its shoe (1, Fig. 8) on the inside of
port (3, Fig. 8), until the tongue (2, Fig. 8)
the“lower end of the contact drops into the hold-

n (4, Fig. 8) on the support. Bring theloose
f tHe shunt (3, Fig. 7)down to the terminal and
asté#’it in place with the clamping washer and

Movable Contact
Shunt

Barrier
Operating Shaft

1,
2.
3.
4.
S.

Fig. 7 Removing Contact Finger

.
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Shoe

Tongue
. Support
. Holding Notch
installing New Contact Fing\

screw (E). Avoid creasing or Kinkimg t thin
metal strips of the shunt. Operate ghe swiitch and
observe whether the contacts 4hge u
simultaneously. The contacts c

bending slightly with smooth-faged

adjustment there should be )
with the contacts closed, bet

tact and the moving contac p
FIXED CONTACTS

Damage to a_fix ct requires replace-
ment of the co te\@Ssefbly of fixed contacts
and support. m ews (F, Fig. 5), change
assemblies rgplac@the screws, Operate the

switch and e tact alignment,

1.
2
3
4

Fig. 8

usted by
rs. After
ciable opening,
moving con-

On some s s the ball and spring of the
positioning devicedre carried in the fixed-contact
support. Care must be exercised to prevent losing

the ball and spring when removing the fixed-con-
tact support. e ball and spring are replaced best,
after new fixed-contact support has been as-

n the switch, by removing the spring re-
he top of the fixed-contact support, in-
the ball and spring, and replacing the re-

CAMS, BARRIERS, MOVING-CONTACT
SUPPORTS, ETC.

When cams, barriers, moving-cont up-
ports, etc., need to be replaced or changed, the
switch should be removed from the panel and dis-
assembled on a bench and re-assembledpwith re-
placement parts. The moving-gcgntact support and
terminal are tightly assembl he barrier in
the factory. It is practicalg i sible to remove
them from the barrier with da e to the parts

or the barrier. If any h rts require re-

placement it is best to g€c a‘complete assem-

bled replacement unit, inel the barrier, mov-
t

ing contact support, inal, from the fac-
tory.
SWITCH DIS-AS

Before dis embling the switch, secure a

drawing sh cam arrangement in all the
stages of t . Turn the switch shaft to the
switch i rresponding to the cam arrange-

a twelve-o'clock position unless
on the drawing. Remove the han-
d-contact support. Unscrew the tie
e switch support, but leave them in the
and the switch on the bench, resting on
upport, and slip the front support off the
ing careful to hold the shaft in the switch
S not topull it outof thecams in therear stages.
ot lose the ball from the positioning device.
e the shaft out just enough to remove the pin,
rough thee shaft, which seats in the counterbore
in the indent wheel or spring-stretcher (refer to
Fig. 5). Do not slide the shaft out of the cams in
the rear stage. Push the shaft back into the switch
andslip off the indent wheeland thin washer that is
assembled between the indent wheel and front sup-
port. Remove the first barrier to expose the cams
for contacts No. "1-2",

Check these cams against thecamarrangement
drawing. Be sure the cam arrangement drawing is
fully understood before disturbing the cams,

On the drawing, the cams for each stage are
usually shown in horizontal rows of three cams
or two cams and a spacer. Beside each horizontal
row are the numbers of the contacts, such as '"'1-2",
with which the cams are used. The vertical rows
are lettered "A*,"B',and'C". Cam (A) is the one
removed first, working from the front end of the
switch, cam (B) next,and cam (C) last (see Fig. 5).
Unless otherwise stated, the position of the cams
on the drawing are for the twelve-o'clock switch
position,

Remove the cams from the first stage, and after
making sure there are no jumpers holding the bar-
riers together, remove the barriers. Continue re-
moving cams and barriers until the damaged part
is reached.

SWITCH ASSEMBLY

To assemble the switch, place the rear support
on the bench, with the rear side down, and with the

RPN

CRN
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bolt heads against the bench, so they are retained
in the rear support, with thethreaded ends extending
vertically. Place the end of the shaft in the rear
support so the shaft stands vertically. Turn the
shaft to thetwelve-o'clock position, or to the switch
postion that agrees with the cam arrangement as
stated on the drawing. The cams for the rear stage
may now be assembled in the exact position shown
on the drawing, cam (C) first, cam (B) second, and
cam (A) last. The remaining barriers and corres-
ponding cams are similarly assembled. When the
front barrier, which carries no contacts, is inplace,
assemble the indent wheel (or spring stretcher and
torsion spring) with the counterbored end toward
the front of the support. Pull the shaft out just
enough to permit the locking pin to be inserted
throughthe shaft, Pushthe shaftbackinto the switch
and slide the thin washer over the shaft. Slide the
front support into place. Hold the stackof barriers
together and turn the switch to a horizontal posi-
tion with the moving contacts pointed up.

If it is a maintaining-contact switch with a
large indent wheel, that is, with the ball and spring
in the fixed-contact sugport, or if it is a spring-
return switch, the tie bolts may now be screwed
into the front support. Before tightening the tie
bolts be sure the barriersare all properly nested.

If the switch is a maintaining-contact switch
with a small indent wheel, slide the front support
forward enough so the ball may be placed into the
socket in the front support and line up a notch in
the indent wheel with the ball in the front support.
Then the front support may be slid back into p
against the front barrier. Make sure the ba @

are all properly nested before tightening tfje
bolts.

The fixed contacts and support mayn x—
sembled on the switch, If the switch ha jtion

L 4

Refer to Renewal Parts B mF-zssm In
the absence of a renewal parfggb in address the
nearest General Electric Sa e, specify the

O
Q>®

L 4
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where all the contacts are open, turn it to thisfp
tion to assemble the fixed contacts and suppo

SHAFT CHANGE

Whenit is necessary to change the switch shaft,
that is, install a longer or shorter shaft, the switch
may bedis-assembled as directed, or the,new shaft
may be used to push out the old shaft as follows:

e h@panel towork

0o remove the
t be removed to
ort can be support-
at the top.

Ifthere is room enou
on the switch, it is not ne
switch, Otherwise the s
a benchvisewhere the frgnt
ed firmly, with the fixe

acts and support. Re-
ing careful to leave the
t. Slide the complete stack
including the ifdentwheel or spring stretcher, back
on the shaft j
that seats

the indent

counterbore in the front end of
is leaves theshaft free to move

ch€éck and make sure the tapped hole in
t for the handle-holding screw aligns
with the hole in the old shaft. Then in-
ew shaft into the rear end of the switch,
e same time withdraw the old shaft from
front of the switch. The front end of the new
should touch the rear end of the old shaft at

times so that all the cams are on one shaft or
e other and never loose within the switch,

Replace the locking pin. If the positioning ball
has become dislodged, replace it in the manner
previously described. Replace the rear support,
tie bolts, and fixed contacts and support. Check for
proper operation of the switch using the new shaft.

RENEWAL PARTS

quantity required, describe the part and give the
complete data from the nameplate at the rear of
the switch.

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.

SUPERSEDES GEH-908L
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