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Type S0-2

Spring driven

SWITCH OPERATING MECHANISM

e«ﬁ

]ﬂe Type SO-2 is

a Spring Mechanism

for the automatic operation of discon-
necting switches. A torsional spring,
either manually or motor wound, sup-
plies the required stored energy for the

operation which may be initiated by
relays, remote control, or other means.

RELIABILITY

OThe main operating spring, with \adjus-
table torque to suit operating_requires
ments, encloses a “‘kick @ Pspring
which provides extragtorque fér ice or
unusual conditions.
Chromium platedd shafts Swith oilless
bearings eliminatés maidtenance’and pro-
vides positive Qepérationd”under  all
weather conditions.
Silver contact auxiliarye switches with
adjustable segments:

4

SAFETY
Trip free manugl handle for rewinding
spring or operating “switch, eliminates
any possibility of injury to operator
should the switch be automatically
tripped during manual operation.

Adjustable lock plates with provision
for locking handle in either Open or
Closed position.

CONVENIENCE
#lndividually hand adjustable auxiliary
switch. #Torque of operating spring is
adjustable. ® All parts readily accessible
by removal of one piece cover. ®#Switch
can be manually operated at all times.
#Can be operated from any supply
source including dry or B batteries.
eFurnished with two 114" conduit
openings for control circuits. See page 2.

I-T-E CIRCUIT BREAKER COMPANY
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Type SO0-2 Spring Driven, Switch Operating Mechanism
General Description

PN
8
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consists of the following main com- Lﬁ
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Dustruction Hanual ror

Mounting and Operating
Type SO-2

IT IS IMPORTANT TO FOLLOW THESE
INSTRUCTIONS CAREFULLY

1. Mount the mechanism and wind the
springs with operating handle clockwise
(looking from top) until latched. Do
NOT TRIP the mechanism before all ad-

Justments are made as instructed below.

2. Adjust stop bolt "SB" (bottom right
hand) as follows: (Fig. 1)

operating angle
see control dwg.| 90° 100° 110° | 120°

length "x" 2-5/8" [ 2-1/4" | 1-3/4"|1-1/4"

WHEN MECHANISM OPERATES TO TRIP THE AIR-
BREAK SWITCH OPEN, PROCEED AS IN PARA-
GRAPHS 3a AND 4a.

WHEN MECHANISM OPERATES TO TRIP THE AIR-
BREAK SWITCH CLOSED, PROCEED AS IN PARA-
GRAPH 3b.

PARAGRAPHS 5 to 10 REFER TO BOTH CASES.

3a. Operate mechanism
with handle untildstop
bolt "SB" (Fig#l) as
about 1/2" away firom
stationary stop WSL"W
Leave it in thiSpposi -
tion. Close the ‘amir-
break switchwproperly
by operatipng directly
at base ,offyrotating
insulator “stacks; set
stops dn, switch bases
and connelgt the tor-
sionad operating pipe,
first tlo switch rotor
and “then to angularly
la. 1 ddjustable coupling at
meichanism shaft.

3b. Operatefmechanism with handle until
stop bolt #MSB¥ (F1g. 1) 1is about 1/4"v
away from staftiondry stop "SL" and leave
it in this posifion. Open the air-break
switch properly by operating directly at
base of rotating insulator stacks. Set
the stops at switch bases and connect
the torsional operating pipe, first to
switiech “rotor and then to angularly ad-
Justable”coupling at mechanism shaft.

4. % Open air-break switch by means of
operating handle at mechanism and then
elose again. If stop bolt "SB" inter-
feres with proper closing of the air-
break switch --that is, 1f the stop bolt
does not permit sufficient winding of
the operating pipe - proceed as follows:

TRIP LINKS

Open switch again and disconfiectgcouples
at lower end of operating pipe from mate
at mechanism shaft. Then cTose the
switch a few degrees by operating di-
rectly at base of rotating, insulator,
and reconnect coupling. Repeat this pro-
cedure until the gap (Eig. 1) is about
1/4" with air-bpeakfswitch properly
closed. THE DIMENSION wXn MUST REMAIN AS
SET IN PARAGRAPH#2%

5. Operate air-break switch by hand sev-
eral times and Metice whether there 1is
any binding 1m, the bearings due to dis-
tortion it mountings of the mechanism.
Correct by shimming the mounting lugs.

6. Adju'styJAWS OF LOCK PLATE so as to
be(tablef to lock the handle in open and
closed, positions of the switch.

T Mttach BATTERY
LEADS to the two binding
posts marked "+" and
n-%, close the switch
(1f the switch 1s auto-
matic opening) or open
the switch (1f 1t 1is
automatic closing),
lock handle to lock-
plate, and operate by
completing the circuit.

8. There are TWO OP-
ERATING SPRINGS, one
inside of the other.
The mechanism is ship-
ped with both springs Fie. 2
PARTLY WOUND. The inner
spring acts only through a maximum of 30
degrees and its purpose 1is to help to
break 1ce or to overcome stiffness due
to cold weather. TO WIND THE INNER
SPRING, TRIP THE MECHANISM and screw
stud "K" (Fig. 2) in crank to which the
upper end of the spring 1s attached.
Lock with lock nut.

TO WIND THE OUTER (MAIN) SPRING, TRIP
THE MECHANISM, take out
cap screw "S" (at bottom
of mechanism - Fig. 1)
which holds the locking
_— SHELSX 5in in place, insert
the spring winding rod,
which i1s held loosely
in socket at left-hand
lower corner (see para-
graph 11) into one of
the vacant holes, and
wind clockwise (looking
from top) at the same
— time applying a light

pressure to the end of




Dsruetian MManual ror

Mounting and Operating
Type S0-2

the locking pin with finger. The pin
will thus drop into position when the
next locking notch is reached. Four
notches are provided and they can be
seen from underneath the rotating drum.

9. Above the magnet coil and directly
in front of the mechanism (when it is in
position ready to trip) there are two
broken-down bronze TRIP LINKS. The mid-
dle point of these links .rests on a stud
through the coil, which is so adjusted
that the middle point is about 1/16"
lower than the ends of the links. If it
is desired to have the mechanism work at
a voltage lower than that for which it
1s set, TRIP THE MECHANISM, loosen lock
nut on top of stud supporting the links,
screw up the stud, and lock with lock
nut. There is a flat on the end of the
stud for a wrench. The links must always
be broken down sufficiently to prevent
tripping by vibration.

10. To adjust the AUXILIARY SWITCH ro-
tating contacts, unloosen finger nut and
turn contacts to the desired position.
Each contact canbeadjusted individually
without disturbing the others. TIGHTEN
back finger nut with fingers.

11. To prevent mechanism from tripping
accidentally while work is being done 6n
it or on the line, remove "spring wind4#
ing rod" from socket at left hand Jower
corner and insert short end ofy,it{lintp
hole just behind the center df Wh'e
broken-down trip links until thé comical
section of the rod comes in gontact with
the links. The cover cannot beyreplaced
as long as the rod is in th#s position.

Application of Type SO-2 Spring Actu-
ated Switch Operating Méchanism to an
automatic sectionalizinlg installation.

In this operatingdscheme the air switch
is normally closedy MNhen the o1l cir-
cuit breaker trips, the loss of voltage

at the potential transformer causes the
air switch to open. The stored energy of
the Type SO-2 Mechanism is sufficient to
open the switch, but it is closed manual-
ly, thereby resetting the spring mechamism.

Note that the SO-2 Mechanism and relay
cabinet may be mounted adjacent to each
other on the pole.

I-T-E CIRCUIT BREAKER COMPANY
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Dnotraction Manual
for

INSTALLATION and OPERATION

STANDARD
DIRECT -TORSION

SWITCHES and OPERATING MECHANISM
“The Standard Stoch\ Plan’’

Type DT = Type DT-U
DIRECT and UNIVERSAL JOINT

Switeh "Mountings—Horizontal Upright

7,500 _and 15,000 Volts—Style No. 36339
23,000" to 69,000 Volts—Style No. 36340

400, 600 and 1200 Amperes

I ITE Imperial Corporation



FIELD MEN -

ERECTION CREWS-

® GET SERVICE TOI CUSTOMERS - Sooner

Here’s a new way fo -~

e BRING IN SERVICE REVENUE — Q“i(ker

STANDARD DTOCK [PHLAN -
a New Service for-

-I Faster Deliveries, Switches and
Mechanisms
©0 00 0000000000000 000

Can be applied to atiy
cype structure

Especially applicable to wood pole struc-
2 tures, existing steel structures, and new

purchaser-designed struciures
o 0 060 006 0 0 0

Permits on-the-site tailor-fitting

by Experienced Field Crew
o000 000000000000 O0COCOOOCO

In additionjto the above plan which assures you
of fast, delivertes for field application — I-T-E will
continue téusupply the long established Custom De-
signed ‘Operating Mechanism, fully detailed with
cemplete erection information — where time permits
and data is available.

Provides field control of all

details of installation
® 0000 0006060606 06060000 0

Stock Plan has
double advantage

A. Order from I-T-E Greensburg Factory
with prompt delivery
5 B. Order and stock in your own ware-
0000 000

house for instant use
A EEEEENRXK)

6 Helps meet construction

schedules
0000 0000000000 O0C0OC0CO0

This service is always available when a complete
substation is fabricated by I-T-E, or when complete
structure details are furnished. The new Standard
Stock Plan is advantageous when it is desirable and
convenient for the field construction men to take
standard sizes of parts, and fit them to available
mounting structure.



Type DT and DT-U

Manvual Operating Mechanism connected direct to switch rotor

of Types TTIR, TTL switches.

Torsion type operation.

UNPACKING INSPECTION

The bill of material and installation drawings,
shown in this Manual should be checked against the
total shipment of switch pole units, operating links,
and mechanisms for completeness, and to aid the
installation procedure. Any damages or shortages
should be reported immediately to the carrier and
proper claim entered. All type TTR 49 and TTL 49
pole units up to and including 46 Kv are normally
shipped completely assembled and adjusted, except
for arcing horns, and are ready for installation.

DESCRIPTION

Operating pipe can be attached to any one of the
three pole bearing rotors and attached to wood pole,
or structure, — and down to ground level operating

position. If the position ofthefoperating handle is
not directly below the driven“switch rotor, universal
joints should be used. Theypare considered an ac-
cessory to the standard me€hanism. A standard hing-
ed pipe handle, when raised, is horizontally moved
in an arc of 90° to Operate switches. A vernier lock
plate stops rotatiénin open and closed position and
can be padlocked. Interphase connections are ad-
justable. Whenpmore than one standard length of
verticaly pipe 4's \required, a coupling is supplied
with the\extradength. Guide plates are supplied to
keep _vertical pipe in alignment.

SWITCH, ADJUSTMENT

A complete detailed instruction manual covering
switch adjustment and maintenance is supplied with
each three-pole switch,

BILL, OF MATERIAL

STANDARD MECHANISM PARTS

INTERPHASE ROD—4 FT.
INTERPHASE ROD—8 FT.
SHORT PIN ASSEMBLY
LONG PIN ASSEMBLY
COUPLING

VERTICAL OPERATING RIPE—=20"FT.
VERTICAL OPERATING, PIPE=40 FT.
GUIDE PLATE

GROUND CLAMEP

(10) LOCKPLATE

(11) OPERATING HANDLE

(12) DRAWING - 129482-F

(13) INSTRUCTION BOOKLET—IB- 1405C

ACCESSORIES When Ordered
ADDITIONAL 10 FT. OPERATING PIPE INCLUDING
SPLICE"AND GUIDE PLATE.

ADDITIONAL 20 FT. OPERATING PIPE INCLUDING
SPLICE AND GUIDE PLATE.

@ ADDITIONAL 10 FT. OPERATING PIPE COMPLETE
WITH UNIVERSAL JOINTS AND GUIDE PLATE.

®® erogreceeees

UNIVERSAL JOINT ACCESSORY
When Ordered




INSTALLATION OF OPERATING MECHANISM

INTERCONNECTING RODS

With switches in fully closed position (cranks
against closed position base stops), install phase
interconnecting rods beginning with the switch pole
to which the vertical operating pipe is to be attach-
ed. Each Interphase Rod is supplied with one U-bolt
clamp, with piercing screw. The length of the rod,
center to center of the extreme clevis holes,is found
by determining the phase spacing of the switch volt-
age rating. Cut the pipe so that the ‘‘L’’ dimension

-4
T
i

'I}

PIERCING SET SCREW %" PIPE

Fig. 1

(Figure 1) will equal the interphase distance. With
the U-bolt clamped in position, drive the piercing
set screw through the pipe. Lengthen or shorten the
rods to adjust switch operation by turning clevis
(Item 3, page 6). One-half turn of clevis equals 1/16
inch. Then, lock jam nut and install cotter pins.

VERTICAL PIPE ASSEMBLY

When the operating mechanism is coupled toyone
of the pole units as illustrated on page 5¢Wattach
pipe coupling (Item 5), and the first section of oper-
ating pipe to the switchrotor. Each partgd® numbered
and its location clearly shown on drawings, page 6.

GUIDE PLATE AND COUPLINGS

If more than one section of pipe i1SWnecessary, a
guide plate (Item 8) is furnighed which should be
slipped over the pipe. When ladditional pipe lengths
are being used,a pipe splieesis futnished and should
be slipped over the pipe. After the operating pipe
and handle have ,been completely installed, the
guide plates should be mounted to hold the pipe in
alignment. On weodfpoles, it may be necessary to
block out from the“polegor gain the pole properly to
support the pipe.

OPERATING HANDLE AND LOCK PLATE

As illustrated on page 6, slide handle clamp and
lock plate (Item 10) over the lower end of the pipe
and fasten)the lock plate in position at the height
desired. Recommended height is approximately 3°-6"’
from,the’ground level. With switches in fully closed

position, set the torsion type handle clampywith its
centerline 3%’’ above the lock plate and with the
handle 45 degrees to the right of the lock plate
center as you face the plate. Temporarily fasten the
handle to the pipe with the setscrew (Note ‘‘X’’).
Operate the switch and adjust the stops of the ver-
nier type lock plate until they“exettpressure against
the handle in both the opénjand-¢losed position of
the switch. The vertical Voperating pipe should be

free to rotate when all guide¥plates are in alignment.

There should begsomey*wind-up’’ in the vertical

operating pipe infbothythe open and closed position
of the switches. This is accomplished by the proper
adjustment of theyhandle loeking plate stops. The
rotor crank stops) on the bases of the individual
switch pole®units should engage before the handle
is infthe locked position.

GROUND CONNECTIONS

A%flexible ground connection (item 9). should be
installed to suit the installation. The ground clamp
should be connected to the vertical operating pipe
above the handle, and the other end bolted to the
supporting structure. An electrical connection
should be made between the fixed end of the clamp
and the station ground grid.

In the case of a wood pole structure, the connec-
tion should be made to a grounded metal platform or
other suitable grounding means.

OPERATION

Switches will now operate freely with moderate
effort applied to the operating handle. All blades
should operate together to the fully closed position.
It may be necessary to slightly adjust one or more
‘‘open position’’ stop bolts (C) Figure 2, to obtain
proper open position of blades. Operate several
times to check adjustments. Be sure all blades
operate to the fully closed position when the handle
is locked closed. Finally, drill 5/8’’ hole for pin
and permanently secure the handle to the vertical
operating pipe.

Fig. 2

P i N

P



-U, Accessory

Type DT

TYPICAL ASSEMBLIES
Standard - Direct Connected Mechanisms

TYPE DT
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DETAILS FOR ERECTING MANUA(L
TORSION TYPE - ATTACHES DIRECT TO SWITCH ROTOR OF TYPE -~

n" LA TO ©9 KV, INCL.

T5 Y0 34.5 WV INCL.
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Note ‘“A’’ — Adjust stops on Lockplate when @ 3 '«'>§ OUTSIDE HOLES FOR LAG SCREWS,
switch is full open and closed. ¥ MOOLE HOLE FOR THROLGH BOLT.
MOUNTING BOLTS SUPPLIED
é BY PURCHASER.
Note “X¥2 = Adjust angular position & height B
of Wandle. Then lock to pipe by forcing tool

steel, set” screw until head touches casting.
Drillva,5/8"’ Dia. hole through pipe for a 5/8”’
Biay Pin.




SWITCH OPERATING MECHANISM
TTR49 OR TYPE TTL49 SWITCHES, 400, 600, 1200 AMPERE

BILL OF MATERIAL STYLE NUMBERS

No. 36339 No. 36340

for TTR 49 and TTL 49 switches 7.5 and 15 Kv 23yto 69 Kv

ITEM PART REQUIRED REQUIRED

Interphase Rod (4 feet) 2
Interphase Rod (8 feet)

Short Clevis Pin Assembly
Long Clevis Pin Assembly
Coupling, to bearing
Vertical Oper. Pipe (20 feet)
Vertical Oper. Pipe (40 feet)

(2 pieces — 20 ft. long)

8 Bearing plate

9 Ground Clamp with flex
10 Lock plate
11 Operating Handle

12 Instruction Drawing — 129482-F
13 Instruction Booklet — IB-1405C

~N O Ot B~ O DO
= = o
| | —= oo |

e |
[ T

ACCESSORIES WHEN ORDERED

Al Additional 10 ft. Oper. Pipe
with splice & Guide No. 36351

A2 Additional 20 ft. Oper. Pipe
with splice & Guide No. 36352

A3 Additional 10 ft. Oper. Pipe
Complete with Universal
Joints and BearingdPlate No. 36353

UNIVERSAL JOINT
ACCESSORY

SUIDING
JoinNT

!
10" 74" PIN TO PIN
PLENGTH FORNISHED
CLT PIPE AT THID

V' Py /END 1F NECESSARY, A larger size print of the details shown here

/ is supplied with the ‘‘Standard Stock Plan”

e Mechanism when shipped. For additional
IMARYBLANE $E e’ om.viore copies — refer to drawing number below.

Ly "“ R o’

h

ot e
| 1

e Ao 12948 2F

WIEW SHOWING ACCESSORY CONSISTING
OF 10-0" eF ADDITIONAL OPERATING
PIPE COMPLETE WITH UNIVERSAL
JOINTS AND BEARING PLATE .
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IB-1405D

Tnstruction Manaal
fox

INSTALLATION and OPERATION

STANDARD
RECIPROCATING

SWITCHES and OPERATING MECHANISM
“The Standard Stock\Plan’’

Type RO
FOURIH BEARING

Switch Mounting—Bases Vertical

7,5000and= 15,000 Volts—Style No. 36337
23,000 to 69,000 Volts—Style No. 36338

400, 600 and 1200 Amperes

I ITE Imperial Corporation



ERECTION CREWS-
FlEI-D MEN- Here’sﬂ”hd new way fo-

® GET SERVICE TO CUSTOMERS - sooner
® BRING IN SERVICE REVENUE - Quicker o

STANDARD HTOCK PBAN =
a New Service for-

-I .Faster Deliveries, Switches and Provides field control of all

Mechanisms details of installation
©0 00 0000060600060 00 07000 ©0 0000000000000 O0CO0CFO

Can be applied to ahy Stock Plan has
type strueture double advantage

A. Order from |I-T-E Greensburg Factory

Especially applicable to wood pole struc- with prompt delivery
2 tures, existing steel structures and new 5 B. Order and stock in your own ware-
purchaser-designed sfructures house for instant use

Permits on-the-site tailor-fitting 6 Helps meet construction
by Experienced Field Crew schedules
©0 00 0000000006000 0000 ©0 000 000000000000 O0C

In additien) to the above plan which assures you This service is always available when a complete
of faStadeliveries for field application — I-T-E will  substation is fabricated by I-T-E, or when complete
continue to supply the long established Custom De- structure details are furnished. The new Standard

signed)Operating Mechanism, fully detailed with  Stock Plan is advantageous when it is desirable and

complete erection information - where time permits  convenient for the field construction men to take

and data is available. standard sizes of parts, and fit them to available
mounting structure.



Type RO

Manvual Operating Mechanism connected direct or with offset

bearing.

Type TTR or Type A Switches (400, 600 and 1200 amperes.)

Reciprocating type operation.

UNPACKING INSPECTION

The bill of material and installation drawings,
shown in this Manual and attached to the Operating
Mechanism parts should be checked against the
total shipment of switch pole units, operating links,
and mechanisms for completeness, and to aid the
installation procedure. Any damages or shortages
should be reported immediately to the carrier and
proper claim entered. All type TTR 49 and type A6
pole units up to and including 46 Kv are normally
shipped completely assembled and adjusted, except
for arcing horns, and are ready for installation.

DESCRIPTION

Type RO Switch Operating Mechanism has a re4
ciprocating vertical pipe, designed for usegWith
switches mounted with bases vertical. Operating
pipe is attached to the outboard, or fourth beafing
by means of an adjustable bell crank. Operating

pipe extends from adjustable bell crank to-operating
mechanism at ground level™ A pump type handle
when raised or loweted, 1s*moved in an arc of 180°
to operate switghes. A" latching stop limits the
switch operation| in open and closed position and
can be padlocked Tneither position. Interphase con-
nections ar¢ adjustable and are made of pipe, with
an adjustable (clevis at one end and a U-bolt clamp
with piereingyset screw at the other end. When more
than one,standard length of vertical pipe is requir-
ed, janfintermediate bearing is supplied with the
extraglength.

SWITCH ADJUSTMENT

A complete detailed instruction manual covering
switch adjustment and maintenance is supplied with
each three-pole switch.

BILL "OF MATERIAL

(D INTERPHASE/ROD—4 FR
INTERPHASE ROD—8 FI,

% OFFSET LINK=8 FT.

(@) SHORT PIN ASSEMBLY

LONG PIN ASSEMBLY

OUTBOARD BEARING—7%2” CRANK

() OUTBOARD BEARING—10” CRANK

VERTICAL OPERATING PIPE—21'-9”

(9 GROUND CLAMP AND FLEX

(100 OPERATING HANDLE

A1) “INSTRUCTION DRAWING—129481-F

(12), INSTRUCTION BOOKLET—IB- 1405D

ACCESSORIES
ADDITIONAL 10 FT. OPERATING PIPE
WITH INTERMEDIATE BEARING
ADDITIONAL 20 FT. OPERATING PIPE
WITH INTERMEDIATE BEARING

PIPE AND BEARING
ACCESSORY




INSTALLATION
OF OPERATING MECHANISMS
for 3-inch Bolt Circle Switches

Interphase Rods

Begin with the switch pole nearest the outboard
bearing and, with switches in fully closed position
(cranks against closed position base stops), install
phase interconnecting rods. Each Interphase Rod is
supplied with one U-bolt clamp, with piercing screw.
The length of the rod, center to center of the ex-
treme clevis holes, is found by determining the

phase spacing of the switch voltage rating. Cut the
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PIERCING SET SCREW %' PIPE
FIG. 1

pipe so that the ‘‘L”’ dimension (Fig. 1) will equal
the interphase distance. With the U-bolt clamped in
position, drive the piercing set screw through the
pipe. Lengthen or shorten the rods to adjust switch
operation by turning clevis, Item 3, on page 6. One-
half turn of clevis equals 1/16 inch. Then, &€k, jam

nut (1) and install cotter pins.
Outboard Bearing

When the outboard bearing is located Vand the
connecting link fastened, adjust S&Y’’(\dimension,
Figure 2, to suit crank length “‘X’’, Which corres-
ponds to switch crank lengthy, Sees"‘adjustable
crank length”, page 6. Thedength%f the connect-
ing link is found by measuring the center to center
distance between the gttboard” bearing and the

switch rotor to be conmected.

45°

FIG. 2

ADJUSTMENT
B0LYS®

Vertical Pipe and Operating Handle Assembly

When thefoutboard, fourth bearing is located, con-

nectithe vertical pipeas shown on drawing 129481-F.

With the hinge point of the operating handle located
at least 3 ft. above ground, and handle in up posi-
tion and with the fourth bearing crank in the closed
position of the switch, then cut the vertical length
of pipe to the required length so that the upper, or

clevis end with the U-bolt clamp connects as shown.

Bolt the Operating Handle at a convenient height,
usually 3 ft.,or 3 ft. 6 in. above ground. The handle
should be in toggle, in both the open and closed
position. Beam clamps_arg| sefetimes used, but
drilling and bolting is reeemmended for better an-
chorage of the Handle moeunting,

Tighten the U-bolt clamp at the top of the operat-
ting pipe and operatefthe switch once to assure the
full travel offthe open and closed position of the
switch. Whenhswitches operate satisfactorily, drive
the s@tscrew in the top U-bolt clamp until itpierces

the pipe.

Intermediate Bearing

When additional lengths of pipe are to be used,
an, intermediate bearing is required and is supplied.
The additional length of vertical pipe is also equip-
ped with a U-bolt clamp and piercing screw. Attach
the two lengths of pipe to the intermediate bearing
as shown on drawing No. 129481-F, and cut the pipe
to required length as described previously under
“Vertical Pipe.”” Be sure, — when both lengths of
pipe have been cut to required length and U-bolts
tightened — to drive both set screws through pipe
for solid connection. Caution — when intermediate

bearing is used, upper pipe length should be at
least 10 ft., pin to pin.

If the location of the intermediate bearing is crit-
ical, bolt it down first and cut both pipe sections
to suit. Follow details shown on drawing 129481-F.

Ground Connections

A flexible ground connection (item 9) should be
installed to suit the installation. The ground clamp
should be connected to the vertical operating pipe
above the handle, and the other end bolted to the
supporting structure. An electrical connection
should be made between the fixed end of the clamp
and the station ground grid.

In the case of a wood pole structure, the connec-
tion should be made to a grounded metal platform or
other suitable grounding means.
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TYPICAL ASSEMBLIES
of Reciprocating Type Mechanisms

Type RO

Switches mounted with bases vertical - Manual handle connected to outboard.bearing.
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“ See details on pages 6 and 7

Operation

Switches will now operate freely with moderate
effort applied to the@ operating handle. All blades
should operate together to the fully closed position.
It may be mecessary to slightly adjust one or more
‘‘open‘position’’ stop bolts (C) Figure 3, to obtain

“... proper ‘open position of blades. Operate several

times®to check adjustments. Be sure all blades

operate to the fully closed position when the handle
1s locked closed.



DETAILS FOR ERECTING RECIPROCATING
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RECOMMENDED PHASEl SPACING
“A’’ DIMENSION
TYPE SWITCH
VOLTAGE RATING Vertical Side Hom
Break Break Gap
7,500 and 15,000 2’ - 0" 2' - 6" 3 -0
23,000 2' - 6" 3 —-0” 40
34,500 3 -0 4’ -0 5 —0”
46,000 4~ 0" 5" - 0" 6’ — 0"
69,000 L 6’ — 0" 7 -0




SWITCH OPERATING MECHANISM

BILL OF MATERIAL STYLE NUMBERS
No. 36337 No. 36338
® for side opening switches ... 7.5 to 23 Kv. 34.5 to 69 Kv.
® for vertical opening switches ... 7.5 and 15 Kv. 23 £ tog69 Kv.
ITEM PART REQUIRED REQUIRED
1 Interphase Rod (4 ‘fe‘et) 2 —
2 Interphase Rod (8 feet) - 2
3 Offset link (8 feet) 1 1
4 Short clevis pin assembly 3 3
5 Long clevis pin assembly 2 2
6 Outboard bearing (7%’ R. crank) 1 -
7 Outboard bearing (10’’ R. crank) — 1
8 Vertical operating pipe (21’-9"") 1 1
9 Ground clamp, with flex 1 1
10 Operating handle 1 1
11 Instruction Drawing — 129481-F 1
12 Instruction Booklet — IB-1405D 1 1
ACCESSORIES WHEN ORDERED
Al Add. 10 feet operating pipe
with intermediate bearing No. 36354
A2 Add. 20 feet operating pipe
with intermediate bearing No. 36355

PIPE AND BEARING ACCESSORY
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COTGIN® .
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5"3 CUT PIPE AT
oy THIS END YO
172" PiPg o] "’F” REQUIRED
E LENGTH.
4
w . . .
7 A larger print of the details shown here is
) supplied with the ‘‘Standard Stock Plan’’
° mechanism when shipped. For additional
copies, refer to drawing number.

ot [}
VIEW SHOWING ACCESSORY CONSI\STING
OF ADDITIONAL LENGTHS OF OPERATING

PIPE WITH INTERMEDIATE BEARING. 129 48 ‘-F
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IB-1405E

Dustraction Manaal
for

INSTALLATION and OPERATION

STANDARD
OFFSET-TORSION

SWITCHES and OPERATING.MECHANISM
““The Standard Stock Plan’’

§are

1YPE OT
FOURTH BEARING

with {Multi-Angle Crank

Switch“Mounting—Upright and Inverted

Vertical Break 7.5 & 15 Ky, } Styl 3
Side Bréak 7.5 to 23 KV yle No. 36335
Vertical Break 23 to 69 Kv }

Side Break, 34.5 and 69 kv § “Y'e No. 36336

I ITE Imperial Corporation



ERECTION CREWS-
FIELD MEN - [,

® GET SERVICE TO CUSTOMERS — SOOlIeI’
® BRING IN SERVICE REVENUE = Quicker

STANDARD STOCK [PLAN -
a New Service for-

-I Faster Deliveries, Switches and 4 Provides field control of all

Mechanisms details of installation
© 0 00 0000000606000 00 00 ©0 0000060000 060O0C0O0COCOOIFOT

Can be 5'/0'0//.90/ Z0 gny Stock Plan has
Lype strueture N double advantage

Order from I-T-E Factory with prompt

Especially applicable to wéod'pole struc- delivery
2 tures, existing steel structures and new 5 B. Order and stock in your own ware-
purchaser-designed structures house for instant use

R R i TR

Permits on-the=site tailor-fitting 6 Helps meet construction

by Experienced Field Crew schedules
o000 000MPO00O0OCOOOEOGOSEOOOO 0000 0000000000000

Ingaddition to the above plan which assures you This service is always available when a complete
of fastydeliveries for field application — I-T-E will substation is fabricated by I-T-E, or when complete
continuejto supply the long established Custom De- structure details are furnished. The new Standard
signed Operating Mechanism, fully detailed with Stock Plan is advantageous when it is desirable and -
complete erection information —— where time permits convenient for the field construction men to take
and data is available. standard sizes of parts, and fit them to available

mounting structure.
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Type OT

Manual Operating Mechanism connected with universal multi-
angle crank and a fourth bearing to -

Type TTR, TTL and Type A Switches

Torsion type operation.

UNPACKING INSPECTION

The bill of material and installation drawings,
shown in this Manual, should be checked against
the total shipment of switch pole units, operating
links, and mechanisms for completeness and to aid
the installation procedure. Any damage or shortages
should be reported immediately to the carrier and
proper claim entered. All type TTR 49 and TTL 49
pole units up to and including 46 Kv are normally
shipped completely assembled and adjusted, except
for arcing horns, and are ready for installation.

DESCRIPTION

When a vertical operating pipe cannot be dropped
directly down from one of the three switch rotors, a
fourth or offset bearing must be used. An advantage
of this fourth bearing mechanism is the universally
adjustable multi-angle crank used on the switch
rotor to which the fourth bearing is connectediyIt

permits the fourth bearing to be, méunted in any an-
gular position to, and in ghey,same plane as, the
driven rotor. The vertical loperating pipe is connect-
ed to the fourth or offsét,bearing, and terminates at
a ground level operating position. A standard hinged
pipe handle, when saisedsis moved horizontally in
an arc of 900 toloperate switches. A vernier lock
plate stops rotation, in open and closed position,
and can be pddloeked in either position. Interphase
connections are adjustable, having a U-bolt, pierc-
ing screwtadjustment. When more than one standard
lengthwef vertical pipe is required, a coupling is
supplied, with the extra length. Guide plates are
supplied toykeep vertical pipe in alignment.

SWITCH ADJUSTMENT

A’ complete detailed instruction manual covering
switch adjustment and maintenance is supplied with
each three-pole switch.

Bitlk, OF MATERIAL

INTERPHASE ROD—4 FT.
INTERPHASE ROD—8 FT.

OFFSET LINK—8 FT.

SHORT PIN ASSEMBLY

LONG PIN ASSEMBLY
MULT-ANGLE .CRANK—Z2/"R
MULT-ANGLE CRANK=-10" R
OUTBOARD BEARING

OUTBOARD, BEARING

COUPLING

VERTICAL OPERATING PIPE—20 FT.
VERTICAL OPERATING PIPE—40 FT.
GUIDE PLATE

GROUND CLAMP

LOCKPLATE

6) OPERATING HANDLE

7) INSTRUCTION DRAWING—129104-F
INSTRUCTION BOOKLET—IB-140SE

ACCESSORIES
@ ADDITIONAL 10 FT. OPERATING PIPE
INCLUDING SPLICE AND GUIDE PLATE.

@ ADDITIONAL 20 FT. OPERATING PIPE
INCLUDING SPLICE AND GUIDE PLATE.

STANDARDFMECHANISM PARTS PIPE

ACCESSORY




INSTALLATION OF OPERATING MECHANISMS
for 3-inch Bolt Circle Switches

INTERCONNECTIONS

With switches in fully closed position (operating
crank against closed position base stop), install
phase interconnecting rods and offset connecting
link, beginning at the outboard bearing.

OUTBOARD BEARING

Mount the outboard bearing with its structural
steel support, in a location suitable for an operating
position for the handle and vertical operating pipe.
(See Figure 4). Additional reinforcing steel may be
required in order to provide a rigid fourth bearing in
the same plane as the switch rotors.
MULTI-ANGLE CRANK and ADAPTER

On the switch pole nearest the location of the
outboard bearing, assemble the Multi-Angle Crank
and Adapter (figures 7 and 8) as shown in figures
5 and 6. First mount the adapter plate underneath
the flange of the switch rotor, Fig. 6. Replace.the
three bolts indicated with attachment bolts which
are supplied with crank parts. When post type in-
sulator units are being used, double end bolts are
also supplied. One end of each of three bolts,is
screwed into tapped holes of insulator basefcaps
and the insulator is placed in position to fastemythe
adapter plate (figure 6) with nuts supplied. The, ad?
justable crank, figure 7, can now be attachedyat ‘an
angle of about 45° to center line of connecting link
as shown in figure 3. After adjustment, it should be
permanently fastened with a minimum, ofathree bolts
and nuts as shown.

CONNECTING LINK

The length of the offset connecting link is found
by measuring the centergdistance between the out-
board bearing and the switich rotor to be connected.

Cut the pipe of the ‘@ennecting link so that the
total pin to pin lengthy when U-bolt is clamped,
equals that distance just measured. Drive home the
piercing set screw to secure the clamp.

Attach the offset link to the multi-angle switch
crank and, rotate the multi-angle crank around its
adaptefplate on the switch rotor until, with the
switChafully closed, the offset link can be attached
to, the offset crank. Next, fasten the multi-angle
crank to its adapter plate in such a position that
the“offset crank and link are as nearly as possible

in toggle. In some positions the stop bolt"may®have
to be removed from the switch crank. Stop bolts on
the other two switches will be adequate.

INTERCONNECTING RODS

With switches in fully clog€@ position (cranks
against closed position bése ‘stops), install phase
interconnecting rods beginningywith the switch pole
L

:QJJ—CQ_ ...... =]
PIERCING SET SGCREW %" PIPE

FIG. 1
nearest the fourth bearing. Each Interphase Rod is

supplied withfone Usbolt clamp, with piercing screw.
The length of the rod, center to center of the ex-
treme clevis holes, is found by determining the
phasésspacing of the switch voltage rating. Cut the
pipey sopthat the ‘‘L’’ dimension (Figure 1) will
equalithe interphase distance. With the U-bolt clamp-
ediin position, drive the piercing set screw through
the pipe. Lengthen or shorten the rods to adjust
switch operation by turning clevis (Item 3, page 6).
One-half turn of clevis equals 1/16 inch. Then, lock
jam nut and install cotter pins.

VERTICAL PIPE ASSEMBLY

Attach the top section of operating pipe to the
bottom of the fourth bearing rotor. Each part is num-
bered and its location clearly shown on drawings,
page 6. Next cut off the bottom end of the lower
section of vertical operating pipe to the required
length and fasten it to the upper section by means
of the coupling provided.
GUIDE PLATE AND COUPLINGS

If more than one section of pipe is necessary, a
guide plate (Item 8) is furnished which should be
slipped over the pipe. When additional pipe lengths
are being used,a pipe splice is furnished and should
be installed as shown on drawing 129482-F, page 6.
If additional guide plates are furnished, they should
be slipped over the pipe. After the operating pipe
and handle have been completely installed, the
guide plates should be mounted to hold the pipe in
alignment, on wood poles, it may be necessary to
block out from the pole, or gain the pole properly to
support the pipe.

(continued on page 5)



OPERATING HANDLE AND LOCK PLATE

As illustrated on page 6, slide handle clamp and
lock plate (Item 10) over the lower end of the pipe
and fasten the lock plate in position at the height
desired. Recommended height is approximately3’-6’’
from the ground level. With switches in fully closed
position, set the torsion type handle clamp with its
centerline 3!%’’ above the lock plate and with the
handle 45 degrees to the right of the lock plate
center as you face the plate. Temporarily fasten the
handle to the pipe with the set screw (Note “‘X’’,
page 7). Operate the switch and adjust the stops of
the vernier type lock plate until they exert pressure
against the handle in both the open and closed posi-
tion of the switch. The vertical operating pipe
should be free to rotate when all guide plates are
in alignment.

There should be some ‘‘wind-up’’ in the vertical
operating pipe in both the open and closed:position
of the switches. This is accomplished by the proper
adjustment of the handle locking plate stops. The
rotor crank stops on the bases of the individual
switch pole units should engage before the handle
is in the locked position.

GROUND CONNECTIONS

A flexible ground connection (item 9) should“be
installed to suit the installation. The groundfclamp
should be connected to the vertical operating, pipe
above the handle, and the other end bolted teo the
supporting structure. An electrical cemnection
should be made between the fixed end of the clamp

and the station ground grid.

In the case of a wood polé structure, the con-
nection should be made to%a, grounded metal plat-
form or other suitable grogfidingymeans.

OPERATION

Switches will now operate freely with moderate
effort applied togthe operating handle. All blades
should operate together to the fully closed position.
It may be neg@ssary) to slightly adjust one or more
‘‘open position’’ |stop bolts (C) Figure 2, to obtain
proper open, position of blades. Operate several
tim@syto ‘¢heck adjustments. Be sure all blades
operate,to the fully closed position when the handle
isiloeked” closed. Finally, drill 5/8”" hole for pin
and permanently secure the handle to the vertical
operating pipe.
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DETAILS OF MULTI-ANGLE CRANK

on the Driven Switch Rotor
Angular Adjustment of Crank

e
6 —
p e o]
3‘| "
CONNECTING
TO OFFSET "
: UNKBEARING "3
FIG. 8 —Fourtli Bearing:
:ONNECTING “ "
wrERGOH 4" HOLE . 2V4-

LINK TO
s WITCH

S A

TIONTT
éll LATRN r Blo-
a i ol ol =6

\
ADJUSTABLE
CRANK

N

. - 9" | ¢ HOLES

[t#—i—,—_——l———‘ = /
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FIG. 10—Delails of 4th Bearing Support.

ADAPTER/~

PLATE &/noy SWITCH |

CRANK

FIG. 5 —Angular posilion of adjustable crank is limiled only by the
swilch crank and inlerconnecling clevis. The dolled line indicales
the 15 degree possible limils on euther side of pin in the swilch crank
clevis. A—Inlerconnection lo other swilch. B—Conneclion to

fourth bearing. BILL OF MATERIAL STYLE NUMBERS
No. 36335 No. 36336
o /&R%stgfsmmﬁq%ﬁ’gg‘\%g- o for vertical opening switches _ 7.5 & 15 Kv 23  to 6% Kv
- N . : K )
’\ 3 ATTAGHWENT BOLTS- o for side opening switches 7.5 to 23 Kv 34.5 to 69 Kv
10° ADJ. CRANK ON TOP OF
. ADAPTER PLATE
10® ITEM PART REQUIRED REQUIRED
,o’.\ “ND OF
. ADJUSTMENT/ 1 Interphase Rod (4 feet) 2 -
RANGE 2 Interphase Rod (8 feet) - 2
3 ATTAGHMENT BOLTS - oy 3 | Offset Link (8 feet) 1 1
ADAPTER PLATE UNDER 4 Short Clevis Pin Assembly 4 4
FLANGE OF SW. ROTOR ~ 5 Long Clevis Pin Assembly 1 1
15%
) 6 Multi-angle crank (74" R.) 1 -
15 7 | Multi-angle crank (10** R.) - 1
ADJUSTABLE CRANK - 8 | Outhoard bearing (7%" R. crank) 1 -
T STOP(BOLT 9 Outboard bearing (10'’ R. crank) - 1
10 Coupling (to bearing) 1 1
WIT NK
ADAPTER PLATE priTer CRA 11 Vertical operating pipe (20 feet) 1 -
FLANGE OF SW. ROTOR 12 Vertical operating pipe (40 feet)
(2 pes. 20 feet long) - 1
13 Guide plate - 1
SWITCH BASE 14 Ground clamp, with flex 1 1
15 Lock plate 1 1
FIG. 6 —Assembly delail of FiG. s 16 | Overating handl ) )
.. . . t
Note—15° limil shown is as)closé as the adjustable crank can be perating handie
. .- . . 17 Instruction Drawing — 129104-F 1 1
placed lo the swilch crank regardless of position. This is the required | 15 | [1struction Booklet — IB-1405E 1 1
clearance for the clevis conneclions.
ACCESSORIES WHEN ORDERED
A1l | Add. 10 feet oper. pipe with splice
and guide plate No. 36351
~ (¢}
M — lo A2 Add. 20 feet oper. pipe with splice
and guide plate No. 36352
. A3 Add. 10 feet oper. pipe with universal
FIG. —=Adjuslable Crank FIG. 8 —~Adapler Plate joints and guide plate No. 36353

Lo,



DETAILS FOR ERECTION

of Torsional, Fourth Bearing Operating Mechanism

4o TO ©9 KM INCL,

7.5 TO 34.5 AV WNCL,
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Possible range of Posilion for mounling@Fourth, Beariny. o g‘j [
Applies lo etlher side of swilch. A—See\FIG. 6V B—See 5’5 3 j
FIG. 1 C—See FIGP 10 .. =lEaz
SECTION BB EE wo
Fourth bearing may also be mounled Wngseymenl- nol e ar
dolled in by reversing lhe positiofy of the swilch crank for ofoad
roper conneclion. ADJUST STOPS ON LOCKPLATE 710 5§
prop WHEN SWITCH 1S FULL Q| ¢ g =
OPEN AND CLOSED. .
- ,\q:
L¢]
RECOMMENDED PHASE SPACING £ I

““AVHDIMENSION

TYPE SWITCH

VOLTAGE RATING Vertical Side Horn

Break Break Gap
7,500 and 15,000 2" — 07 2' — 6" 3 -0
23,000 9! _ g» 30 _ 0" 0"
34,500 3 -0 4 -0 5" — 07
46,000 4 -0 5 — 0" 6 - 0"
69,000 5 — 0" 6 ~ 0" oo

Note “*X’’ — Adjust angular position & height
ofehandle. Then lock to pipe by forcing tool
Steel set screw until head touches casting.
Drill a 5/8”" diameter hole through pipe for a
5/8" pin.
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A larger print of the details shown here is
supplied with the ‘‘Standard Stock Plan’’

mechanism when shipped.

For

copies — refer to drawing number below.

129104-F
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IB-1450F
SWITCH OPERATING MECHANISMS
INSTRUCTIONS ——_

MO-92 MOTOR DRIVEN ACTUATORS

GEAR REDUCTION

r
CONTACTORS |
MOTOR
DOOR MOUNTING it}
POST HEATER
SOLENOID
DUAL-ELEMENT B/;:I?E
FUSES
. HAND
RELEASE
AUXILIARY LEVER
SWITCH
‘ ~ I8 HAND KNOB
e . FOR MANUAL
TERMINAL g
ERMIN : | OPERATION
CONDUIT N
OPENINGS - =" -

3780A
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Motor Driven

SWITCH OPERATING MECHANISM

Types of Mechanisms
and Operating Characteristics

‘ | Approx.
Used | Limit Time Emer-
Type with and aux. of gency
of external | switch one torque Oper-
Type | Operation | gear re- | always | gperation | Ib-finch ating
duction | coupled in atieated crank
of ratio with seconds JVeltage
MO-9-3A | torsional motor 3 L0000 | ...,
MO-9-3B | torsional e op. pipe 3 10,000 |  ......
MO-9-2A | torsional 9tol motor 3-5 25,000 | ... ...
MO-9-2B | torsional 9tol op. pipe 3-5 25,000 | ... ...
MO-9-3AL | push-pull motor 4 7,000 at left,
MO-9-3AR; push-pull motor 5 7,000 at right
MO-9-3BL| push-pull | | op. pipe 1 7,000 al left
MO-9-3BR| push-pull | . . .. | op. pipg 1 7,000 at right
MO-9-H torsional |as required as desired|{ - - - _ _ . as specif’'d, ... ..
|
\
— 24—

MO9-3

PR HIOLES

2 Q. J
s o
:
@\ & 1o
B i
L~—8 RHOLES

MO09-2

For full details of Type MO9 Mechanisms consult Bulletin 1450.



Dnctruction Manual

GENERAL CONSTRUCTION of
Type MO9S

MOUNTING: Four 11/16" holes are provided for mounting

of the mechanism. The mounting dimensions are 8" x 27"

2515

HOUSING: The housing is of all welded construction and
galvanized. Two removable covers which can beWindivi-
dually padlocked, are provided. Each cover is made tight
against a water-proofing gasket by means of a“single
central screw.

BEARINGS: All main bearings are equipped with Qilite
bushings. The shafts are chromium-platedi)No lubrication
is required in the mechanism.

GEARS: The gears are all cutW%f high-carbon steel
plates, cadmium-plated, and ddequatély keyed to the
shafts.

MOTOR: The motorqis of selectrically reversible type,
high starting torquegballybeatifig equipped. It requires no
lubrication.

CONTACTORS: Thé contactors are of solenoid type, 25
ampere capacity and“aré mechanically interlocked. They
require no adjustment.

PANEL: “Ghe panel in the standard mechanisms has a
two-polepknife switch with Fusetrons controlling all cir-
cuits andia separate switch with standard fuse for control
of the heater.

HEATER: The heater is a Chromalox 70-140 Watt two
element disc type heater operable on either 115 or 230
volts A.C. A thermostatic control can be supplied if
desired at extra cost.

BRAKE: The brake is of
double action solenoid
type and consists of a
movable disc, with brake
lining on both sides com-
pressed between two sta-
tionary aluminum discs
by means of compression
springs. The brake can“be
released manually by ro-
tating the brake - release/lever. An aluminum hand knob
is provided to pérmit hand operation (see "Coupling and
Uncoupling. ") The brake is oil and grease proof.

HAND KNOB

Y ¥
R
— LE7F

TERMINALS” /AND CONDUITS: All connections are
brought to terminals properly marked and placed near the
conduit openifigs. Two removable plates 1/8" thick per-
mit'drilling for a total of six 1-1/2"conduits.

LIMIT"AND AUXILIARY SWITCH: The switch consists of
3%, 4 stacks of rotating adjustable contacts, with a total
of 6'to 16 separate circuits. Standaru Motor Mechanisms
are equipped with a 10-circuit auxiliary switch, including
Jimits. Each circuit can be made either "a "or "b ". All
stacks are geared to the operating shaft. Each adjustable
contact is provided with a series
of ribs placed between the two
contact bands to facilitate ad-
justment.

To adjust the contacts, loosen up
the finger nut under the corres-
ponding stack and move each con-
tact to the desired position. This
is done by placing a screw-driver
against the ribs which are accessible between the 2 finger
supports on each side of the mechanism.

FINGER

SUPPORT SCREW

DRIVER

The proper setting of the limit and light contacts is shown
on the print pasted inside of the mechanism. All adjust-
ment must be made with the knife switch open.

Care must be taken not to have the

n n n "y.

red" and ‘green light contacts

making contact at the same time

as a short will result. Th_e finger

nuts must be securely tightened ST &=— RIBS
after each adjustment. The con- [ SILVER |

tact bands and the finger contacts INDIVIDUAL CONTACT
are silver lined.



Tastructine Manaal
For ADJUSTING and OPERATING Type MO9-3A

COUPLING AND UNCOUPLING: The operating handle is
placed on top of the mechanism. When the handle is
latched in vertical position, the operating pipe is coupled
to the mechanism. The handle can be padlocked in this
position to prevent dropping out.

Placing the handle into horizontal position uncouples the
pipe from the mechanism and permits operation of the air
switch by hand, either to open or to close without affecting
the mechanism or the position of the limit and the aux-
iliary switch contacts.

Also, with the handle in horizontal position, the me-
chanism can be operated in any direction without affecting
the position of the air switch. Recoupling can be done
only when the position of the limit switch corresponds to
the actual position of the air switch. This is recognized
when a red spot painted on the operating shaft appears in
front of the glass window. This spot can be brought into
visibility either by operating the air switch with the
handle or by operating the mechanism by hand.

To operate the mechanism by hand, release the brake by
rotating the brake-release lever and revolvingthe aluminum

hand knob.

ATTACHMENT OF OPERATING PIPE: Adjust control
so as to have all 3 poles of the air switch properlysclosed:
Attach upper end of the vertical operating pipe to[the rotor
bearing. Place operating handle horizontally inga position
corresponding to the closed position of thel air gwitch.
(See sketch under "ADJUSTMENT "). Drilb thetholes in the
lower end of the operating pipe (5/8" drill)Using®coupling
as jig and attach to coupling. The weight ‘of the pipe
should be supported by the upper endi

ADJUSTMENT: Set closing lock,stopys© as to be able to
lock the handle with the air s#witch closed. In setting the
lock stop, put sufficient4torsion’ in /the operating pipe to
take up all lost motionand §pringiness in the pipe which

, may lead, to backing out of the air
switchs, Lock the handle.

Brifng red spot in front of the win-
dow by releasing the brake and
rotating the brake disc with fin-
gers. Set limit and light contacts
as per diagram pasted inside.

Open air switch by hand and set
opening lock stop so as to be
able to lock the handle in open
ing. position with sufficient torsion in
A-Half of total operating the pipe.

angle.

1-Position o f'handle for

clockwiseopening.
2-Position of handle for
cotmter-clockwise open-

Again bring red spot in front of window by@®rotating the
brake disc in the direction of the rotation of the operating
pipe to open, and check position§ ofgthe limit and light
contacts with diagram. Correct'if necessary.

Put handle in vertical position. Operate electrically and,
if necessary, make final corrections in lock stop positions,
and also limit and light contdct settings.

There is a differencefbetween summer and winter opera-
tions. In summer gthe operation is easier, and the me-
chanism drifts farther, after the current is cut off by the
limit contacts.

In winter theéyoperation is harder and the operating pipe is
twisted more, inkclosing. Therefore, it is somteimes neces-
sary 40%reset the limits with a change in season.

Theré_ is also a difference in lock-stop settings for hand
opefation, and for motor operation, as the motor is capable
of%winding the pipe more than a man can. Therefore, the
final“determination of the positions of the lock-stops must
be left to the operator’s judgment. These positions may
also be affected by the seasons.

TESTING: To test the mechanism, uncouple it from the
operating pipe by placing the operating handle in the hori-
zontal position and operate either by means of the control
switch or by actuating one of the contactors momentarily
with a finger. When push buttons are supplied for testing
purposes, press the desired push button momentarily and
release.

The mechanism is highly efficient and the motor speed is
very high when running idle. For this reason the me-
chanism, when tested with the operating pipe uncoupled,
drifts considerably farther than it does when operating the
air switch. Therefore, at the end of the test the operating
shaft may stop in a position in which recoupling is im-
possible. To make recoupling possible, proceed as
follows:

Bring mechanism electrically into a position correspond-
ing to the position of the air switch. That is, if the air
switch is closed, operate the mechanism to close, and
vice versa. If at the end of this last operation the red
spot cannot be seen in the window, operate the mechanism
with the aluminum hand knob on the motor shaft in a
direction opposite to the one of the last operation. That
is, if in the last operation the knob ran counter-clockwise
(the knob and the operating handle always operate in the
same direction) then rotate it by hand in a clockwise
direction until the red spot appears in the window.

IMPORTANT: Always check the setting of the limit and

auxiliary switch contacts af ter recoupling.

e



Inoduuctire Manwal
For ADJUSTING and OPERATING
Type MO9-3B

COUPLING AND UNCOUPLING: The operating handle is
placed on top of the mechanism. When the handle is latch-
ed in vertical position, the operating pipe is coupled to the
mechanism. The handle can be padlocked in this position
10 prevent dropping out.

To uncouple the operating pipe from the mechanism simply
move operating handle socket into horizontal position. Be-
fore doing this, it is advisable to open the mechanism and
depress the brake-release arm (below the motor and brake)
in order to relieve the torsional twist on the operating
pipe, which may make the uncoupling operation difficult,
particularly in warm weather.

With the handle in horizontal position it is possible to
operate the air switch by hand, either to open or to close
without affecting the mechanism.

The limit and the auxiliary switch contacts move with the
operating pipe. Also, with the handle in horizontal posi-
tion, the mechanism can be operated in any direction with-
out affecting the position of the air switch or of the limit
and auxiliary switch.

Recoupling can be done with the air switch in any position
simply by returning the handle into the vertical ‘pesition.
If this operation seems to be difficult, give the handle a
slight jerk sideways (one or two degrees).

ATTACHMENT OF OPERATING PIPE: Adjust‘eontrol so
as to have all 3 poles of the air switch, propesly closed.
Attach upper end of the vertical operatihg pipe to the rotor
bearing. Place operating handle horiZentally¥in a position
corresponding to the closed position ofythe air switch.
(See sketch under "ADJUSTMENT.,) Drill the holes in the
lower end of the operating pipe {5/8"¢drill) using coupling
as jig and attach to coupling.\The/'weight of the pipe
should be supported by the upper end.

ADYUSTMENT: Set closing lock
stop So as to be able to lock the
handle with the air switch closed.
In setting the lock stop, put suf-
ficient torsion in the operating
pipe to take up all lost motion
and springiness in the pipe which
may lead to backing out of the air
switch. Lock the handle

1-Position ofyhandle for
clockwise opening,

2-Position ofthandle for
counter-clockwise open-  Set limit and light contacts as per

ing. . T .
A-Halfof total operating diagram pasted inside.

angle.

Open air switch by hand ahd setfopening lock stop so as
to be able to lock the handleyin @pen position with suf-
ficient torsion in the pipe.

Check positions of ¢he limit and light contacts with dia-
gram. Correct if necessary. Put handle in vertical position.
Operate electrically ‘and, if necessary, make final correc-
tions in lock step positions, and also limit and [ight
contact settingspy

There isjaWdifference between summer and winter opera-
tiofiss,ln summer the operation is easier and the mechanism
driftsyfarther after the current is cut off by the limit con-
tacts. laythe winter the operation is harder and the opera-
tingWpipe is twisted more in closing. Therefore, it is
sometimes necessary to reset the limits with a change in
selason.

There is also a difference in lock-stop settings for hand
operation and for motor operation, as the motor is capable
of winding the pipe more than a man can. Therefore, the
final determination of the positions of the lock-stops must
be left to the operator’s judgment. These positions may
also be affected by the seasons.

TESTING OF MECHANISM: To test the mechanism un-
couple it from the operating pipe by placing the operating
handle in the horizontal position and operate by actuating
one of the contactors with a finger. When push buttons are
supplied for testing purposes, press the desired push
button.

As the limit switch does not operate when the mechanism
is tested with the operating pipe uncoupled, one of the
contactors will drop out as soon as finger is removed and
the other can be released only by pulling out the knife
switch on the panel. For the same reason recoupling is
possible in any position of the motor and gears.



Dnotrcetion Hanwal
For ADJUSTING and OPERATING
Type M09-2-A

POSITION INDICATION: Since the limit and auxiliary
switch does not operate when the air switch is operated by
hand with hand wheel, it is necessary to have a position
indicator for the air
switch and a separate
one for the limit and aux-
iliary switch.

GREEN GREEN

The indications of both
indicators can be observ-
ed through the glass win-

z &P dow in front of the mecha-
nism. The right-hand

“GREEN
indication is that of the

position of the air switch, and the left-hand indicates the
position of the limit switch.

WINDOW
LEFT HAND

RIGHT HAND

Each indicator consists of a gear and two markers which
are free on the gear shaft and are locked in the gear teetht
Each marker is set to the proper position by pulling £nd
"A" of the marker slightly away from the locking gear“and
turning the marker to the desired position. When erfdy"A™
is released, the marker becomes locked in the set position.

COUPLING AND UNCOUPLING: The hand-wheel is
placed on top of the mechanism and is idle’ when, the oper-
ating pipe is coupled to the mechanism.gA“short handle
directly above the hand-wheel can be
placed in either vertical or horizontal
position. When this handle is in verti-
cal position, the operating pipe i§
coupled to the mechanism and the
hand-wheel is idle. The handle cangbe 9.
padlocked in this position.

HANDLE
<

HAND
WHEEL
D

To uncouple the operatifig pipe from
the mechanism, simply move handle
into horizontal position, Beforegdoing smar
this it is advisable to ‘open the me-
chanism and rotate the brake-release
lever (below the motor and brake) in
order to relieve the torsional twist
of the operating, pipe, which may make the uncoupling diffi-
cult, ‘particularlyjin warm weather.

OPERATING PIPE COUPLED
TO MECHANISMS

With the handle in horizontad™position it is possible to
operate the air switch by hdndeither to open or to close
without affecting the mechanism/ or
the position of the limit “‘and aux-
iliary switch contacts @l he [handle
can also be padlockedyto#he hand-
wheel to prevent recoupling,of the me-
chanism to the pipe.

OPERATING
PIPE

PIPE ~o
COUPLING

The hand-wheel, in tutn, can be pad- ‘
locked to theymechanism housing with o
the air switch“either closed or open.
The hdnd-wheel lock is adjustable at
the pivotyfor'the)nearest spoke.

OPERATING PIPE COUPLED
TO HAND WHEEL

Alsop with the handle in horizontal position and the hand-
wheel padlocked or not, the mechanism can be operated in
any direction without affectingthe position of the air switch.

Reécoupling of the operating pipe to the mechanism must be
done’only when the position of the limit switch corresponds
to the actual position of the air switch, that is, when the
two indicators both indicate either "green" or "red" in line.

The indicators can be made to register either by operating.

the air switch to bring it into correspondence with the
limit switch position, or by releasing the brake (see "Brake")
and operating the mechanism through the hand knob.

To recouple move handle to vertical position. If it is im-
possible to do this turn handle one way not over 30 degrees,
then the other way through the same angle, all the time
pressing handle upwards until the point is found where the
handle will snap into vertical position.

ATTACHMENT OF OPERATING PIPE: The mechanismis
shipped with the operating coupling coupled to the mecha-
nism shaft (handle in vertical position) and the hand-
wheel idle but secured to the mechanism housing. Do not
change the position of handle until the operating pipe is
properly attached.

In case the handle is moved to horizontal position before
the operating pipe is attached and it is impossible to bring
it back to the vertical position on account of displacement
of the operating-pipe coupling, proceed as follows: Press
handle gently upwards and at the same time rotate it on the
vertical operating shaft.



Inotruction Marnwal
For ADJUSTING and OPERATING
Type M09-2-A

(Continued)

To attach operating pipe, adjust control to have all 3
poles of the air switch properly closed. Mount the mecha-
nism. Attach the upper end of the pipe to the crank gear
shaft.

If the lower end of the pipe is predrilled, release the brake
with brake release lever and turn the aluminum hand knob
until the holes in the pipe coupling are in line with the
holes in the pipe. Then insert coupling pins.

If the lower end of the pipe is not predrilled drill holes
using coupling as a jig and couple. The weight of the pipe
should be supported from the upper end.

ADJUSTMENT: With the air switch still closed, set red
marker’of the right-hand indicator in horizontal position, to
be seen in window. Then uncouple the operating pipe from
the mechanism by moving the handle into horizontal posi-
tion and operate the air switch with hand-wheel until fully
opened. Set green marker to the right-hand indicator gfighor-
izontal position to be seen in the window. In doing this
make sure not to disturb the marker indicating reds, Again
close air switch with hand-wheel and check indieator:

Recouple operating pipe to mechanism by moyifig handle
to vertical position. If it is impossible to do solpress
handle gently upwards and at the same time_rotate it on the
vertical operation shaft. Set red marker offleft-hand indica-
tor to indicate "red".

Set limit and light contacts as instructed in pasted-in
print. Release brake and turn aluminumthand knob at bottom
of motor shaft by hand until the @aifyswiteh is fully open,
that is until the right-hand indic@feér indicates "green".

The direction of rotation of the handfknob in this operation
is the same as the directién of rotation of the hand-wheel
to open. This directién’ is\'shown by an arrow attached to
the hand-wheel spokes.%lhe%speration of opening the air
switch with brakef requiresijabout 180 revolutions of the
disc.

Set green marker to left-hand indicator to indicate "green™
and check setting of limit/'and ‘light contacts with print.
Operate electrically, andj if necessary, make final cor-
rections in position ihdication and also of limit and light
contact settings.

TESTING OFMECHANISM: To test the mechanism un-
couple it from the operating pipe (see "Coupling and Un-
coupling ")fandyoperate either by means of the control switch
or bygactuating jone of the contractors momentarily with a
fingery, Whenptsh buttons are supplied, for testing pur-
poses, \press the desired push button momentarily and
release.

The mechanism is highly efficient and the motor speed is
veryghigh when running idle. For this reason the mecha-
nism, when tested with the operating pipe uncoupled, drifts
considerably farther than it does when operating the air
switch. Therefore, at the end of the test the operating
shaft may stop in a position in which recoupling is impos-
sible. To make recoupling possible, proceed as ?o”ows:

Bring mechanism electrically into a position corresponding
to the position of the air switch. That is, if the air switch
is closed, operate the mechanism to close and vice versa.
If, at the end of this last operation the left-hand marker
cannot be seen in the window, operate the mechanism with
the aluminum hand knob in a direction opposite to the one
of the last operation. That is, if, in the last operation, the
hand knob ran counter-clockwise (the hand knob and the
hand wheel always operate in the same direction), then ro-
tate it by hand in a clock-wise direction until the left-hand
marker appears in the window. Then if both markers check,
the mechanism can be recoupled.

IMPORTANT: Always check the setting of the limit and

auxiliary switch contacts after recoupling.



DJastruetion Manwal

For ADJUSTING and OPERATING
Type M09-2-B MOTOR MECHANISM

POSITION INDICATION: Since the auxiliary switch is
always coupled to the operating pipe, one indicator for
switch position indication is sufficient. The indicator con-
sists of 2 metal strips, individually
adjustable and placed inside of the
gear compartment. One end of one
strip is painted red to indicate
"closed" and one end of the other
strip is painted green to indicate
"open" The indication is observed
through a glass window.

GREEN

To adjust an indication take a hold
of the unpainted end with fingers,
bend it away slightly from the small
gear against which this end is
pressed, move to the desired position, and release. The
indications are self-locking.

COUPLING AND UNCOUPLING: The hand-wheel is
placed on top of the mechanism and is idle when the opera-
ting pipe is coupled to the mechanism. A short handle dir-
ectly above the hand-wheel can be placed in either vertical
or horizontal position.

When this handle is in vertical o
position, the operating pipe is
coupled to the mechanism and the
hand-wheel is idle. The handle can o o

WHEEL

be padlocked in this position. —q —

To uncouple the operating pipe from
the mechanism simply move handle
into horizontal position. Before
doing this, it is advisable to open
the mechanism and rotate the brake reié¢aseylever (below
the motor and brake) in order to relieve“the, torsional twist
of the operating pipe whichmay makegthe: unceupling opera-
tion difficult, particularly in warm weather.

SHAFT

CPERATINGARIPE "COVPLED
TO MECHANISMS

With the handle in horizontal positien it is possible to
operate the air switch by hand ‘either/to open or to close
withoutWaffé€ting the mechanism.
The handleycan also be padlocked
to the hand-wheel to prevent re-
couplingfof the mechanism to the
pipe.&The hand-wheel, in turn, can
be padlocked to the mechanism hous-
ing with the air switch either closed
of‘open. The hand-wheel lock is ad-
|ustable at the pivot for the nearest
spoke.

QPERATING
PIPE

PIPE
COUPLIN

OPERATING PIPE COUPLED
TO HAND WHEEL

Also, with the handle in horizontal
position and the hand-wheel pad-
locked orinot; the mechanism can be operated in any direc-

tion without uffecfin? the position of the air switch or that
of thejlimit'and auxiliary switch.

Recoupling can be done with the air switch in Ghy position
simply by returning the handle into the vertical position.
If this operation seems to be difficult#/give the handle a
slight jerk sideways (one or two degrees).

ATTACHMENT OF OPERATING PIPE: To attach opera-
ting pipe, adjust control 40 have/all 3 poles of the air
switch properly closed, Mountythe mechanism. Attach the
upper end of the pipe to the crank gear shaft.

If the lower end of the pipe is predrilled, couple pipe to
hand-wheel (handle injhorizontal position) and work hand-
wheel until the héles, in“the pipe coupling are in line with
the holes in.the [pipe. Then insert coupling pins.

If the lower ‘endyof the pipe is not predrilled, drill holes
using couplinglas a jig and couple. The weight of the pipe
should beysupported from the upper end.

ADJUSTMENT: Close air switch by hand, set red indicator
inghorizontal position with red mark to be seen in win-
dow . \Set” limit and light contacts as per diagram pasted
ingide.

Open air switch by hand, set green indicator in horizontal
position with green mark to be seen in window. Check con-
tact setting with diagram and correct, if necessary. Re-
couple operating pipe to mechanism by placing handle into
vertical position and operate electrically. Correct setting,
if necessary.

TESTING OF MECHANISM: To test the mechanism, un-
couple it from the operating pipe by placing handle in
horizontal position and operate by actuating one of the
contactors with a finger. When push buttons are supplied
for testing purposes, press the desired push button.

As the limit switch does not operate when the mechanism
is tested with the operating pipe uncoupled, one of the con-
tactors will drop out as soon as finger is removed and the
other can be released only by pulling out the knife switch
on the panel. For the same reason recoupling is possible
in any position of the motor and gears.



Dnotraction MManwl
For ADJUSTING and OPERATING
Type MO9-3AL or AR

COUPLING AND UNCOUPLING: The operating handle is
placed on top of the mechanism. When the handle is in ver-
tical position, the operating pipe is coupled to the mecha-
nism. The handle can be padlocked in this position.

Placing of the handle into horizontal position uncouples
the pipe from the mechanism and permits operation of the
air switch by hand, either to open or to close without affect-
ing the mechanism or the position of the limit and the aux-
iliary switch contacts.

Also, with the handle in horizontal position, the mechanism
can be operated in any direction without affecting the pos-
ition of the air switch. Recoupling can be done only when
the position of the limit switch corresponds to the actual
position of the air switch. This is recognized when a red
spot painted on the operating shaft appears in front of the
glass window. This spot can be brought into visibility
either by operating the air switch with handle or by opera-
ting the mechanism by hand. To operate the mechanism by
hand, release the brake, and rotate the aluminum hand knob

by hand.

ATTACHMENT OF OPERATING PIPE: Adjust céntrol) so

as to have all 3 poles of the air switch properly ¢lesed:

Put operating handle into the horizontal position and rotate
it until the operating crank of the side of the mechanism is
in the position shown on the switch control drawinge

Adjust the closing lock stop on the circlar band to lock
the handle in this position and adjust length of operating
crank as instructed on control drawing,

Adjust properly length of operatingspipe,and attach it to the
operating crank.

ADJUSTMENT: Bring red spot in front of the window by
releasing the brake and rotating,the hand knob by hand.
Set limit and light contact$ as per diagram pasted inside.

Open air switch byyhand andsset opening lock stop so as
to be able to lock#the handle in open position.

NOTE: |If the switch does net open properly, change
length of crank and operating!pipgguntil proper operation
is obtained.

Again bring red spot ingffont of window by rotating the
hand knob in the direction/ofithe rotation of the operating
pipe to open, and check [positions of the limit and light
contacts with diagram. Cerrect if necessary. Put handle in
vertical position. ‘Operate” electrically and if necessary,
make final correectionswin lock stop positions, and also
limit and light contaet, settings.

TESTING: #Toytest the mechanism, uncouple it from the
operating pipé by%placing the operating handle in the hori-
zontal pesitiondand operate either by means of the control
switch ‘er by, actuating one of the contactors momentarily
withya finger. When push buttons are supplied for testing
purposesy press the desired push button momentarily and
télease.

The mechanism is high!y efficient and the motor speed is
very high when running idle. For this reason the mechan-
ism, when tested with the operating pipe uncoupled, drifts
considerable farther than it does when operating the air
switch. Therefore, at the end of the test the mechanism
may stop in a position in which recoupling is impossible.
To make recoupling possible, proceed as follows.

Bring mechanism electrically into a position corresponding
to the position of the air switch. That is, if the air switch
is closed, operate the mechanism to close, and vice versa.

If at the end of this last operation the red spot cannot be
seen in the window, operate the mechanism with the alu-
minum hand knob in a direction opposite to the one of the
last operation. That is, if in the last operation the hand
knob ran counter-clockwise (the hand knob and the opera-
ting handle always operate in the same direction) then
rotate it by hand in a clockwise direction until the red
spot appears in the window.

IMPORTANT: Always check the setting of the limit and

auxiliary switch contacts after recoupling.



Dnstnuction Maneal
For ADJUSTING and OPERATING
Type MO09-3BL or BR

COUPLING AND UNCOUPLING: The operating handle is
placed on top of the mechanism. When the handle is in the
vertical position, the operating pipe is coupled to the me-
chanism. The handle can be padlocked in this position to
prevent dropping out.

To uncouple the operating pipe from the mechanism simply
move operating handle socket into the horizontal position.
With the handle in the horizontal position it is possible to
operate the air switch by hand, either to open or to close
without affecting the mechanism. The limit and the aux-
iliary switch contacts move with the operating pipe.

Also, with the handle in the horizontal position, the me-
chanism can be operated in any direction without affecting
the position of the air switch or of the limit and auxiliary
switch.

Recoupling can be done with the air switch in any posi-
tion simply by returning the handle to the vertical position.
If this operation seems to be difficult, give the handle a
slight jerk sideways (one or two degrees).

ATTACHMENT OF OPERATING PIPE: Adjust controf
so as to have all three poles of the air switch propefly
closed. Put operating handle into the horizontal positien
and rotate it until the operating crank on the side ofythe
mechanism is in the position shown on the switch contrel
drawing.

Adjust the closing lock stop on the circular band, to lo¢k
the handle in this position and adjust length 6f opetating
crank as instructed on control drawing.

Adjust properly length of operating pipeqand attach it to
the operating crank.

ADJUSTMENT: Set limit and light contacts“as per dia-
gram pasted inside.

Open air switch by hand and sefyopening lock stop so as
to be able to lock the handle in_opemyposition.

NOTE: |If the switch ‘does not open properly, change
length of crank and operatifigfpipe until proper operation
is obtained.

Again checkypositions of the limit and light contacts with
diagram. Correet if'Aecessary. Put handle in vertical posi-
tion. Qperatejeleetrically and, if necessary, make final
correctionSmin\lock stop positions, and also limit and
lightycontaet settings.

TESTING OF MECHANISM: To test the mechanism un-
couple it from the operating pipe by placing the operating
handle in the horizontal position and operate by actuating
one of the contactors with a finger. When push buttons are
supplied for testing purposes, press the desired push
button.

As the limit switch does not operate when the mechanism
is tested with the operating pipe uncoupled, one of the
contactors will drop out as soon as finger is removed and
the other can be released only by pulling out the knife
switch on the panel. For the same reason, recoupling is
possible in any position of the motor and gears.

Dnstruction Manaal
For ADJUSTING Type M09-3 (Motor) and SO-2 (Spring)
MECHANISM WHEN USED TOGETHER

IT IS IMPORTANT TO FOLLOW THESE INSTRUCTIONS
CAREFULLY AND IN EXACT ORDER.

NOTE: Paragraphs marked "AB" apply to both MO-9-3A
and MO-9-38"mechanisms. Paragraphs marked "A" apply
to MO-9-3A_only and paragraphs marked "B" apply to
MO-9-3B%enly.

IMBOR{LANT: Do not trip until all adjustments as per
paragraphs 1 to 9 are made.

10

1-AB: Mount the SO-2 mechanism and remove coupling
"C" by removing pin "A". (Fig. 1)

2-AB: Mount the MO-9 mechanism as shown. (Fig. 1)
3-AB: Unlatch handle socket "B" of the MO-9 and swing

it into horizontal position. Insert safety handle and rotate
sideways until it becomes Possible to uncouple both me-
chanisms with coupling "C".

AN

P,



Qstruction Maveal
For ADJUSTING Type MO09-3 (Motor) and S0-2 (Spring)
MECHANISMS WHEN USED TOGETHER

(Continued)

4-AB: Wind the springs of the SO-2 with handle clockwise
looking from top, until latched. (Fig. 2)

5-AB: Adjust stop bolt "SB" in Fig. 3 as follows:

Operating Angle 90° , 100° 110° 120°

Length of bolt 258" 214" 1-34" T-1A"

ANGLE
COUPLING
The operating angle is found on
the control drawing. The stop
J: bolt can be made accessible by
rotating the mechanism with
2a | s0-2 operating handle.
1 -
c 6-AB: Attach operating pipe to
LATCH .
mechanism by means of angle
21k 9 SAFETY cdiusfing coupling (Fig. 4)™and
g TANOLE adjust the angle so as''to be
- able to close the switchdby
L. WINDOW hand (or open it, if the switch
’ is automatic closing) properly
without stop bolt "SB"%ouching
2 MO-93 stop in the back of themech-
q FRONT anism. (The gap should,bé about
%4".) Do not change the length
of the stop”’boltito obtain this
J_{ gap.
|
Fig. 1
7-AB: Operate air switch with 8
handle several times bdck Jand A =
forth to make sure gthatlitfoper- Yhe
ates properly.
8-AB: Adjust docksfop on top of 2

MO-9 (Fig. 2) sojas to bé able to
lock the handle in“either open or 1.
closed position of theair switch.

Position of handle
ready to wind spring

of SO-2 after tripping.

2. Positionof handle
9-AB: Close the air switch (open with springs of SO-2
it if it \§s automatic closing), wound and airswitch
lock handle, socket to lock-stop, open.
takeyoutyhandle, connect battery A is approximately one
leads to“the binding posts mark- half of the total opera-
ed,Fyand - (Fig. 3) and trip by ting angle of air-switch.
completeing the circuit. B lock stops on MO0,

10-AB: There are two operating
springs, one inside of the other.
The mechanism is shipped with

Fig, 2

both sprin@s) partly wound. The
innek, spring/acts only through a
maximum o? 30° and its purpose

FINGER NUT N,

. is'todhelp?to break ice or to over-
e | U ow come stiffness due to cold weather.
by -~
R ;t[}f?é’s"?g To, wind the inner spring, trip
wesredl 8| ..., the mechanism and screw in stud
TOPR, g . . .
5 YK" (Fig. 3) in crank to which

the upper end of the spring is
attached. Lock with Lock nut.

CAP SCREW S~

Fig,\3 To wind the outer (main) spring,
trip the mechanism, remove screw
"S", remove locking rod (Fig. 3)
frommits seat, insert it into one of the vacant holes ad-
jacent to Serew "S" and wind clockwise (looking from top),
atthe 'Same time applying a light pressure to the end of
the Jocking pin with finger. The pin will thus drop into
position when the next locking notch is reached . Four
nofeches are provided and they can be seen from under-
neath the rotating drum (Fig. 3).

11-AB: Above the magnet coil and directly in front of the
mechanism (when it is in a position ready to trip) there
are two broken-down bronze trip-links. The middle point of
these links rests on a stud through the coil, which is so
adjusted that the middle point is about 1 16" lower than
the ends of the links.

If it is desired to have the mechanism work at a voltage
lower than that for which it is set, trip the mechanism,
loosen lock nut on top of stud supporting the links, screw
up the stud, and lock with lock nut. There is a flat on end
of stud for a wrench. The links must always be broken
down sufficiently to prevent tripping by vibration. (Fig. 3)

12-AB: . The auxiliary switch in the standard SO-2 mech-
anisms has three independent single pole, single throw
circuits, each adjustable through 360° by loosening the
finger nut "N". (Fig. 3) The auxiliary switch is operated
from the air switch operating shaft.

Instructions for setting of the rotating contacts are given
on the wiring diagram. Be sure to tighten finger nut se-
curely (without wrench) after contact setting is completed.

13-AB: To lock the mechanism so as to prevent tripping
due to any cause (overload, vibration, etc.) take off front
cover, remove locking rod from its seat (left-hand lower
corner), and insert it into hole "H" directly in back and
above the center of the bronze trip links. The rod is long
enough so as to prevent replacement of the cover while

the links are locked. (Fig. 3)
11
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Dnsnuction MManwal
For ADJUSTING Type MO09-3 (Motor) and SO-2 (Spring)
MECHANISMS WHEN USED TOGETHER

(Continued)

ADJUSTING OF MO-9-3 MECHANISM

IMPORTANT: Do not operate electricglly until all ad-
justments as per paragraphs 14 to 21 are made.

14-AB: Remove both covers of the MO-9 by unscrewing
the crank in the center of each cover, and pull out the
double knife switch on panel.

15-AB: Wind the SO-2 and latch it. Then close air switch
with handle and lock it in this position (open air switch if
it is automatic closing).

16-A: Release brake by rotating the ) bl
lever under brake (Fig. 4) and rotate

the hand knob until a red spot ap-
pears in the window on top of the yann
MO-9 (Fig. 1) directly underneath
the pin.

17-AB: Set the limit and light con-
tacts as shown on photostat pasted
inside of the mechanism. To do this
unscrew finger nuts under the two
front stacks of contacts and move Fig. 4
each contact to the desired position
by pressing a screw driver agaifst
L rack the fins between the two cortact
surfaces (Fig. 6). The fins are aex
cessible from between the fifiger
SNiveR panels (Fig. 5). Care must beftaken
not to have the "red" and_'"gréen'
light contacts marked L I-Rfand L2-G

making contact at the§same, time, as

Mo a short will result. In_this ‘pesition

ol the closing limit (L 1-C) mustbe off.
|

FINGER NUTS

FINGER
SUPPORT

[CXEXCXC)

18-A:  Open fhe air switch with
handle (or closejit, iflit is automatic
closing) and rotate brake disc ggain Gntil the red spot
appears in front of the window

Fig. 5

directly underneath the “pin. SR RIBS
Check the limit settings. In VIR
this position the openiing |ifmit INDIVIDUAL CONTACT
(L1-T) must be off.

Fig. 6

19-AB: Take out handle and swing handle sockét into ver-
tical position until latched (Fig. 1).gbhe MO-9 thus be-
comes coupled to the SO-2.

20-AB: Set the rest of the @uxiliary switch contacts in
both the SO-2 and MO-9 as‘ndicatéd in the general wiring
diagram, when it is furnished.

21-AB: Test install@tion as follows: Close air switch
through MO-9 electrically.®Trip air switch through SO-2
electrically. Wind_springs through MO-9 electrically.

During thisgtest?it ' may be found that the limit and aux-
iliary switch settingshave to be corrected.

IMPORTANT: The limit L1-T must be so set as to permit
latchingyof the springs when wound. The limit L1-C must
be s6 setlaginot to allow excessive winding of the opera-
ting pipe in closing.

22:A: W o test the MO-9 only, uncouple it from theSO-2 by
swinging the handle socket into horizontal position. Lock
it to lock-stop. Operate by actuating contactors with fin-
ger. When push buttons are supplied, press required button
momentarily and release. Recoupling of the SO-2 is only
possible when red spot is seen in the window.

22-B: To test the MO-9 only, uncouple it from the SO-2
by swinging the handle socket into horizontal position.
Lock it to lock-stop. Operate by actuating contactors with
finger. When push buttons are supplied, press required

button momentarily and release.

NOTE: No lubrication is required in either of the mecha-
nisms.
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