
1M 
Type S0-2 
Spring driven 

Bulletin 1425-A 

SWITCH OPERATING MECHANISM 

�� 1he Type S0-2 is 

a Sprin� Mechanism 

for the automatic operation of discon­

nectin� switches. A torsional sprin�, 

either manually or motor wound, sup­

plies the required stored ener�y for the 

operation which may be initiated by 
r�lays, remote control, or other means. 

RELIABILITY 0 The main operating spring, with adjus­
table torque to suit operating require­
ments, encloses a "kick off'" spring 
which provides extra torque for ice or 
unusual conditions. 

�Chromium plated shafts with oil less 
�bearings eliminat"es maintenance and pro­

vides positive operation under all 
weather conditions. 

I;). Silver contact auxiliary switches with 
� adjustable segments: 

SAFETY 
ft Trip free manudl handle

_ 
for rewinding 

'i.1 spr1ng or operat1ng ·sw1tch, el1m1nates 
any possibility of injury to operator 
should the switch be automatically 
tripped during manual operation. 

A Adjustable lock plates with provision 
� for locking handle in either Open or 

Closed position. 

CONVENIENCE 
+Individually 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. 
+�urnisht>rl with two 1 �i 11 conduit 
openings for control circuits. See page 2. 
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'J� �FOR 
Type S0-2 Spring Driven, Switch Operating Mechanism 

General Description 

The Type S0-2 operating mechanism 
consists of the following ma1n com­
ponents: 

l. Housing 
2 .  Operating shaft assembly 
3. Hand shaft assembly 
4. Operating springs 
5. Latch and trip assembly 
6. Trip-magnet 
7. Auxiliary switch. 

DIRECfiON OF roTATION OF SHAFTS 

The following must be constantly 
borne in mind: 

A-In tripping, only the operating 
shaft turns clockwise. 

B-In rewinding of the springs, only 
the hand shaft turns clockwise. 

G-In closing of the air break, both 
shafts turn counter-clockwise. 

D-In opening of the air b1·eak man­

ually, both shafts turndockwise. 

NDrE: The air break can not be 
closed unless the operat­
ing springs are wound. 
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OPERATING SHAFT 

OPERATING SHAFT 
BEARING 

�------8------� 

FOUR jf HOLES ----......._-'-.,_ 

C RADLE 

TORQUE 
ADJUSTMENT 

FOR KICK- OFF 
SPRING 

KIC K-OFF 
SPRING 

HAND SHAFT 
BEARING 

CONDUIT ENTRANCE 
Detail of suggested use of Crouse- Hinds 
condulet, Cat. No. LB-997 for conduit 
�ntrance. 

"so-2' MECHANISM 
SPRING WOUND 

AND AIR-BREAK CLOSED 
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'J� �FOR 
Mounting and Operating 

Type S0-2 

IT IS IMPORTANT TO FOLLOW TIIESE 
INSTRUCTIONS CAREFULLY 

1. Mount t he mechanism and wind the 
springs with operating handle clockwise 
( looking from top) until latched. D o  
N OT TRIP the mechanism before all ad­
justments are made as instructed below. 

2. Adjust stop bolt "SB" (bottom right 
hand) as follows: (Fig. 1) 
cperating angle 
see control dwg. 90° 100° ll 0° 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 until stop 
b olt "SB" (Fig .l) is 
a b out 1/2" away from 
stationary stop "S L". 
Leave it in t his posi­
tion. Close the air­
break switch properly 
by ope rating directly 
at b a s e  of r o t a t i n g  
insulator stacks; set 
stops on switch bases 
and connect the tor ­
sional operating pipe, 
first to switch rotor 
and then to angularly 
adjustable coupling at 
mechanism shaft. 

3 b. Operate mechanism with handle until 
stop b o l t "SB" ( Fig . 1 ) is about 1 /4"  
away from stationary stop 11SL" and leave 
it in this position. 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 
switch rotor and then to angularly ad­
justable coupling at mechanism shaft. 

4. Open air-break switch by means of 
operating handle at mec hanism and then 
close again. If stop bolt "58" inter­
feres with proper closing of the air­
break switch-- that is, if the stop bolt 
does not permit sufficient winding of 
the operating pipe - proceed as follows: 

Open switch again and disconnect couples 
at lower end of operating pipe from mate 
a t  m e c h a n i s m  shaft. Then cl o se the 
switch a few degrees by operating di­
rectly at b ase of rotating insulator, 
and reconnect coupling. Repeat this pro­
cedure until the gap (Fig. 1) is about 
1 / 4" with air-break switch properly 
closed. TilE DIMENSION nX n MUST REMAIN AS 
SET IN PARAGRAPH 2. 
5. Operate air-break switch by hand sev­
eral times and notice whether there is 
any binding in the bearings due to dis­
tortion in mountings of the mechanism. 
Correct by shimming the mounting lugs. 

6. Adjust JAWS OF LOCK PLATE so as to 
be able to lock the handle in open and 
closed positions of the switch. 

7. A t t a c h  BA TT E R Y  
LEADS to the two binding 
posts m arked n�n and 
11-11, close the switch 
(if the switch is auto­
matic opening) or open 
the switch (if it is 
a u t o m at i c  c l o s i n g ), 
l o c k  handle to l o c k ­
plate, a n d  operate by 
completing the circuit. 

8. There are TWO OP ­
E R ATING SPRINGS, one 
i nside of the other. 
The mechanism is ship-
ped with both springs FHo l 
PARTLY WOUND. The inner 
spring acts only through a max1mum of 30 
degrees and its purpose is to help to 
break ice or to overcome stiffness due 
to c o l d  we ather. TO WIND THE INNER 
SPR i NG, TR IP THE MECHANISM and screw 
stud "K" (Fig. 2) in crank to which the 
upper end of the spring is 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 
pin in p l ace, insert 
the spring winding rod, 
which is held loosely 
in socket at left-hand 
lower corner (see para­
graph ll) into one of 
the vacant holes, and 
wind clockwise (looking 
from top) at the same 
time applying a light 
pressure to the end of www . 
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'/��FOR 
Mounting and Operating 

Type 50-2 
the locking pin with finger. The p1n 
will thus drop i nto position when the 
n ext locking notch is r e a ched. Four 
notches are provided and they can he 
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 l/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, 
s crew 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 
he 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 can he adjusted individually 
without disturbing the others. TIGHTEN 
hack finger nut with fingers. 

l l. To prevent mechanism from tripping 
accidentally while work is being done on 
it or on the 1 ine, remove "spring wind­
ing rod" from socket at left hand lower 
corner and insert short end of it into 
h ole j u s t  b e h i n d  the center of t h e  
broken-down trip links until the conical 
s�ction of the rod comes in contact with 
the links. The cover cannot be replaced 
as long as the rod is in this position. 

Application of Type S0-2 Spring Actu­
ated S witch O perating Mechanism to an 
automatic sectionalizing installation. 

In this operating scheme the air switch 
i s  normal ly closed. When the oil cir­
cuit breaker trips, the loss of voltage 

at the potential transformer causes the 
air switch to open. The stored energy of 
the Type S0-2 Mechanism is sufficient to 
open the switch, but it is closed manual-
1 y, thereby resetting the spring mechamism. 

Note that the S0-2 Mechanism and relay 
cabinet may be mounted adjacent to each 
other on the pole. 

(liD I I·T·E CIRCUIT BREAKER COMPANY 
5C-267 www . 
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'l�t4Aeeet«Ne 11(a,euat 
/4·'e 

INSTALLATION and OPERATION 

STANDARD 

DIRECT- TORSION 
SW ITCHES and OPERATING M EC HANISM 

"The Standard Stock Plan" 

Type DT 

DIRECT and 

Type DT -U 

UNIVERSAL JOINT 

Switch 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 

qJJ) liTE Imperial Corporation 

IB-l.405C 
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2 

ERECTION CREWS-
FIELD MEN-

• GET SERVICE TO CUSTOMERS 

• BRI-NG IN SERVICE REVENUE -

Sooner 
Quicker 

����ID�rHID ��®©� LPI!a�� .. 
a New Service for-

� 
1 Faster Deliveries, Switches and 

Mechanisms 
• • • • • • • • • • • • • • • • • • • • 

Can be epplied to eny type �t!'uetul'e 
Especially applicable to wood pole struc-2 tures, existing steel struc:tures and new 

purchaser-designed strudures 
• • • • • • • • • • • • • • • • • • • • 

3 Permits on-the-site tailor-fitting 

by Experienced Field Crew 
• • • • • • • • • • • • • • • • • • • • 

In addition to the above plan which assures you 
of fast deliveries for field application - 1-T-E will 
continue to supply the long established Custom De­
signed Operating Mechanism, fully detailed with 
complete erection information - where time permits 
and data is available. 

6 Helps meet construction 

schedules 
• • • • • • • • • • • • • • • • • • 

This service is always available when a complete 
substation is fabricated by 1-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. www . 
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Type DT and DT-U 

Manual Operating Mechanism connected direct to switch rotor 

of Types TTR, 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 of the operating handle is 
not directly below the driven switch rotor, universal 
joints should be used. They are considered an ac­
cessory to the standard mechanism. A standard hing­
ed pipe handle, when raised, is horizontally moved 
in an arc of 90° to operate switches. A vernier lock 
plate stops rotation in open and closed position and 
can be padlocked. Interphase connections are ad­
jus table. When more than one standard length of 
vertical pipe is required, a coupling is supplied 
with the extra length. 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 

CD INTERPHASE ROD-4 FT. � INTERPHASE ROD-8 FT. 

SHORT PIN ASSEMBLY 

LONG PIN ASSEMBLY 

COUPLING 

6 VERTICAL OPERATING PIPE-20 FT. 

7 VERTICAL OPERATING PIPE-40 FT. 

8 GUIDE PLATE 

GROUND CLAMP 

LOCKPLATE 

11 OPERA TIN!:> HANDLE 

DRAWING - 129482-F 

5 

UNIVERSAL JOINT ACCESSORY 
When Ordered 
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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 

:1' �-�--� PIERCING SET SCREW 1\( 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 to one 
of th,e pole units as illustrated on page 5, attach 
pipe coupling (Item 5), and the :first section of oper­
ating pipe to the switch rotor. Each part is numbered 
and its location clearly shown on drawings, page 6. 

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 slipped over the pipe. After the operating pipe 
and handle have been comphltely 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. 

OPERATING HANDLE AND ILOCK 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 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"). 
Operate the switch and adjust the stops of the ver­
nier type lock plate until they exert pressure against 
the handle in both the open and closed position 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 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 
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TYPICAL ASSEMBLIES 
Standard- Direct Connected Mechanisms 

TYPE DT 

Operating Handle directly bel ow driven 
switch rot or. 

r-v n n- ..-:I 
II II l1 11 
U-'1 :>- ! ' 
;t \' 'IT-7f II 11 L.L . .LJ 

�� 11 :1 
II II il '{I 
I\ 71 

1 _...,I •I 11 4'�.1 1\, ',1 T 
l1 11 L.L _Jj 

1-----A --+---A -

----c::=t-------«=t--�-::;� 

St ructure 
Mounting 

.��}i.. 

3"-6" 
FROM GROUND LEVEL 

Switches 
Upright 

==---.. =�� --=--rl�"'ii. _____ • .f!--Tt .. _____ �,v....::::•.P., 

L_ ___ �-,L· *,..J_ T ___ __J 

Wood Pole 
Mounting 

Switches 
Upright 

-� ll /) 
f � 

I 2]1:1 I FROM oe'�J�o LEvEL 

I J 

Type DT -U, Accessory 

Operating Hand le not direc t ly below d riven 
switch r ot or 

--���-� 

St r ucture 
Mounting 

Switches 
Upright 

Wood Pole 
Mounting 

Switches 
Upright 

s.r� .. � 

-2� 
�r.llllllla:;J· ' I j_ - �ttB��l j -f 

zJllz� I 6" 

3�6 .. 
FROM GROUND LEVEL 

Details shown on pages 6 and 7 5 www . 
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6 

D E TAILS F O R ERECTING MANUAL 

TORSION TYPE -ATTACHES DIRECT TO SWITCH ROTOR OF TYPE 

I I" <1\-G:t TO <09 )t( y, INCL. 

'A" 

Note "A" - Adjust stops on Lockplate when 
switch is full open and closed. 

Note "X"- Adjust angular position & height 
of handle. Then lock to pipe by forcing tool 
steel set screw until head touches casting. 
Drill a 5/8" Dia. hole through pipe for a 5/8" 
Dia. Pin. 

RECOMMENDED PHASE 

SPACING- "A" DIMENSION 

Type Switch 

Voltage Vertical 
Rating Break 

7. 5 & 15 K.V. 2' - 0" 

23 K.V. 2' - 6" 
34.5 K.V. 3' - 0" 

46 
69 

K.V. 4' - 0" 

K.V. 5' - 0" 

a� 
St.c: 'T I ON 'A.. A' 

OUT'S! OE HOLE.5 FOR LAG. 'SCREWS, 
MIDDLE HOLE FCR "'THROUGH SOLI. 

MOUNT\ NG. SOL. TO:, SUPPL\ E.D 
l!>Y PURCHA'SE.R. 

Horn 
Gap 

3' - 0" 

4' - 0" 

5' - 0" 

6' - 0" 

7' - 0" 
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SWITCH OPERATING MECHANIS M 

TTR49 OR TYPE TTL49 SWITCHES, 400, 600, 1200 AMPERE 

ITEM 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 

A1 

A2 

A3 

BILL OF MATERIAL 

for TTR 49 and TTL 49 switches 

PART 

Interphase Rod ( 4 feet) 
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) 
Bearing plate 
Ground Clamp with flex 
Lock plate 
Operating Handle 
Instruction Drawing - 129482-F 
Instruction Booklet - IB-1405C 

ACCESSORIES 

Additional 10 ft. Oper. Pipe 
with splice & Guide 

Additional 20ft. Oper. Pipe 
with splice & Guide 

Additional 10 ft. Oper. Pipe 
Complete with Universal 
Joints and Bearing Plate 

UNIVERSAL JOINT 
ACCESSORY 

V\tW '5HOWING. �C'C'E.'SCSORY CON'S\'STINU 
01' 10'-0" OF" 1'\DDI-rloN.a.L OPERA-riNG. 

P\PE C.OMPLE.'TE WITH UNl\JE.R'5AL 
JOIN-rOO AND EIEI'\RING ?LATE. 

STYLE NUMBERS 

No. 36339 No. 36340 

7.5 and 15 Kv 23 to 69 Kv 

REQUIRED REQUIRED 

2 -
- 2 
2 2 
1 1 
1 1 
1 -

- 1 
- 1 
1 1 
1 1 
1 1 
1 1 
1 1 

WHEN ORDERED 

No. 36351 

No. 36352 

No. 36353 

A larger size print of the details shown here 
is supplied with the "Standard Stock Plan" 
Mechanism when shipped. For additional 
copies- refer to drawing number below. 

129482-F 
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INSTALLATION and OPERATION 

STANDARD 

RECIPROCATING 
SWITCH ES and OPERATING M ECHANISM 

"The Standard Stock Plan" 

Type RO 

FOURTH BEARING , � 
::J 

Switch Mounting-Bases Vertical 

7,500 and 15,000 Volts-Style No. 36337 

23,000 to 69,000 Volts-Style No. 36338 

400, 600 and 1200 Amperes 

Q)J) liTE Imperial Corporation 

IB-14050 
www . 
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2 

ERECTION CREWS-
FIELD MEN-

• GET SERVICE TO CUSTOMERS 

• BRI,NG IN SERVICE REVENUE -

Sooner 
Quicker 

�1r��ID�LHID �1r®©� rPl:!a�� .. 
a New Service for-

� 
1 . Faster Deliveries, Switches and 

Mechanisms 
• • • • • • • • • • • • • • • • • • • • 

C8n be applied to ang tgpe gtl'uetul'e 
Especially applicable to wood pole struc-2 tures, existing steel structures and new 

purchaser-designed stnJ1ctures 
• • • • • • • • • • • • • • • • • • • • 

3 Permits on-the-site tailor-fitting 

by Experienced Field Crew 
• • • • • • • • • • • • • • • • • • • • 

In addition to the above plan which assures you 
of fast deliveries for field application - 1-T-E will 
continue to supply the long established Custom De­
signed Operating Mechanism, fully detailed with 
complete erection information -- where time permits 
and data is available. 

4 Provides field control of all 

details of installation 
• • • • • • • • • • • • • • • • • • 

5 

�tock Plan hCJs 
double advant11ge 

A. Order from 1-T-E Greensburg Factory 
with prompt delivery 

B. Order and stock in your own ware­

house for instant use 
• • • • • • • • • • • • • • • • • • 

6 Helps meet construction 

schedules 
• • • • • • • • • • • • • • • • • • 

This service is always available when a complete 
substation is fabricated by 1-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. www . 
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Type RO 

Manual 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 re­
ciprocating vertical pipe, designed for use with 
switches mounted with bases vertical. Operating 
pipe is attached to the outboard, or fourth bearing 
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 lowered, is moved in an arc of 180° 
to operate switches. A latching stop limits the 
switch operation in open and closed position and 
can be padlocked in either position. Interphase con­
nections are adjustable and are made of pipe, with 
an adjustable clevis at one end and a U-bolt clamp 
with piercing set screw at the other end. When more 
than one standard length of vertical pipe is requir­
ed, an intermediate bearing is supplied with the 
extra length. 

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 

(D INTERPHASE ROD-4 FT. 

@ INTERPHASE ROD-8 FT. 

@ OFFSET LINK-8 FT. 

@) SHORT PIN ASSEMBLY 

@ LONG PIN ASSEMBLY 

@ OUTBOARD BEARING-7Y2" CRANK 

(i) OUTBOARD BEARING-10" CRANK 

@ VERTICAL OPERATING PIPE-21'-9" i GROUND CLAMP AND FLEX 

OPERATING HANDLE 

INSTRUCTION DRAWING-129481-F 

INSTRUCTION BOOKLET-IB-14050 

ACCESSORIES e ADDITIONAL 10 FT. OPERATING PIPE 

WITH INTERMEDIATE BEARING @ ADDITIONAL 20 FT. OPERATING PIPE 

WITH INTERMEDIATE BEARING 

6 
7 

9 

PIPE AND BEARING 
ACCESSORY 

3 
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4 

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 posifion 

(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 switeh voltage rating. Cut the 

:! � l  
PIERCING SET SCREw::E 

FIG. I 

pipe so that the "L" dim4msion (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, lock jam 

nut (1) and install cotter pins. 

Outboard Bearing 

When the outboard bearing is located and the 

connecting link fastened, adjust "Y" dimension, 

Figure 2, to suit crank lemgth "X", which corres­

ponds to switch crank length. See "adjustable 

crank length", page 6. The length of the connect­

ing link is found by measuring the center to center 

distance between the outboard bearing and the 

switch rotor to be conneeted. 

Vertical Pipe and Operating Handle Assembly 

When the outboard, fourth bearing is located, con­

nect the 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 conveniBnt 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 are sometimes used, but 

drilling and bolting is recommended for better an­

chorage of the Handle mounting. 

Tighten the U-bolt clamp at the top of the operat­

ting pipe and operate the switch once to assure the 

full travel of the open and closed position of the 

switch. When switches operate satisfactorily, drive 

the set screw in the top U-bolt clamp until it pierces 

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 Connec�ons 

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. 

�r-+4-'lt'' 11' 1 I 
LL LJ 

I "!-' 

17+4� I I  11 LL J.J 

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 necessary 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 

is locked closed. 

LINK 

I 

FIG. 3 

I I 
LJ 

3'-0" 
FROM GROUND LEVEL 
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DETA ILS FC) R ERECTING RECIPROCATING 

,- £, 
�����_,;�---- -- - - ·-� ,..:;--

rj-�· L ����� �-·--�o=::='::::!lf---

CU1 PlPE A.T THI'S ENO 
.,.o R£c:ttu\F':EO \.1:.Nc.�n--t. 

"/X. 

AOJU'STA8LE CRA.N.,C. 
SEniNGo oN os:-F"'3£T ��£ 

y 

TOTA.L �'#.O'TC� )<. '( CRA.NVI.TRIW'i.L 

15" "7'1-t" 941\-" 
-ro 10" II�&" 

SIIJ( ,,.,. 10" 
Pot£ ao• 10" 1�· 

S"Uirn�� 
qo' '11/,_" /0" 

.b.l�. ,,,.. I 2 '/i 

RECOMMENDED PHASE SPACING 
"A" DIMENSION 

-

TYPE SWITCH 

VOLTAGE RATING Vertical Side 
Break Break 

7,500 and 15,000 2' - 0" 2'- 6" 
23,000 2'- 6" 3'- 0" 
34,500 3'- 0" 4' - 0" 
46,000 4'- 0" 5'- 0" 
69,000 5'- O" 6'- 0" 

TOTAL 'SWI'TCH 
CRAN.� "'TRA.\JEL ')(. '( 

f(Ef£1. 
ro 

Sto.H;!£ 
(lQU So" 

10" n�· 

.sw.�Utt-9-o-.-+::7"''/,::i" -,o-::.,+---i b""'f· 10" l:l.'/i 
t.'-1�· 

Hom 
Gap 

3'- 0" 
4'- 0" 
5'- 0" 
6'- 0" 
7'- 0" www . 
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S WI T CH O P E RA TIN G M E CHANIS M 

ITEM 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 

A1 

A2 

BILL OF MATERIAL 

• for side opening switches----------------------------
• for vertical opening switches ______________________ 

PART 

Interphase Rod ( 4 feet) 
Interphase Rod (8 feet) 
Offset link (8 feet) 
Short clevis pin assembly 
Long clevis pin assembly 

Outboard bearing (7Yz" R. crank) 
Outboard bearing (10" R. crank) 
Vertical operating pipe (21'-9") 
Ground clamp, with flex 
Operating handle 

Instruction Drawing - 129481-F 
Instruction Booklet- IB-14050 

ACCESSORIES 

Add. 10 feet operating pipe 
with intermediate bearing 

Add. 20 feet operating pipe 
with intermediate bearing 

PIPE AND BEARING ACCESSORY 

"" 

CUT PIPE �T 
"TH\S ENOlO 
>*QUI !'lED 
I..ENGT\o\. 

VI'E.W "5HO\I\IING A.,C.CE'S'SOR'Y C:::ON'S\'5\\N(;. 

OF 1>-DDrT\ONI>.L LE.NGIH'5 OF Of£>iATING. 
PIPE, v-.1\,.H IN,.ERMEDI�>.-re 6E.I'\I'<iNG. 

STYLE NUMBERS 

No. 36337 No. 36338 

7.5 to 23 Kv. 34.5 to 69 Kv. 
7.5 and 15 Kv. 23 to 69 Kv. 

REQUIRED REQUIRED 

2 -
- 2 
1 1 
3 3 
2 2 

1 -

- 1 
1 1 
1 1 
1 1 

1 1 

1 1 

WHEN ORDERED 

No. 36354 

No. 36355 

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. 

129481-F 
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INSTALLATION and OPERATION 

STANDARD 

OFFSET- TORSION 

SWITC H ES and OPERATING M EC HAN ISM 

"The Standard Stock Plan" 

FOURTH BEARING 

with Multi-Angle Crank 

Switch Mounting-Upright and Inverted 

Vertical Break 7.5 & 15 Kv, } Style No. 36335 
Side Break 7.5 to 23 KV 

Vertical Break 23 to 69 Kv } S 
1 

N 36336 
Side Break, 34.5 and 69 Kv 

ty e o. 

caP liTE Imperial Corporation 

IB-1405E 
www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
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FIELD MEN-

• GET SERVICE TO CUSTOMERS 

• BRING IN SERVICE REVENUE -

Sooner 
Quicker 

����ID�rHID ��®©� LPIL�� .. 
a New Service for-

� 
1 Faster Deliveries, SwitchE�s and 

Mechanisms 
• • • • • • • • • • • • • • • • • • • • 

C8n 6e applietl to ang tgpe �tl'uetul'e 
Es-pecially applicable to wood pole struc-2 tures, existing steel structures and new 

purchaser-designed structures 
• • • • • • • • • • • • • • • • • • • • 

3 Permits on-the-site tailor-fitting 

by Experienced Field CrE�w 
• • • • • • • • • • • • • • • • • • • • 

In addition to the above plan which assures you 
of fast deliveries for field application- 1-T-E will 
continue to supply the long established Custom De­
signed Operating Mechanism, fully detailed with 
complete erection information -- where time permits 
and data is available. 

4 Provides field control of all 

details of installation 
• • • • • • • • • • • • • • • • • • 

gtoek Ple1n he1g 
double 8dv8ntCJge 

A. Order from 1-T -E Factory with prompt 

delivery 

5 B. Order and stock in your own ware­

house for instant use 
• • • • • • • • • • • • • • • • • • 

6 Helps meet construction 

schedules 
• • • • • • • • • • • • • • • • • • 

This service is always available when a complete 
substation is fabricated by 1-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. www . 
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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 connected. It 

permits the fourth bearing to be mounted in any an­
gular position to, and in the same plane as, the 
driven rotor. The vertical operating pipe is connect­
ed to the fourth or offset bearing, and terminates at 
a ground level operating position. A standard hinged 
pipe handle, when raised, is moved horizontally in 
an arc of 900 to operate switches. A vernier lock 
plate stops rotation in open and closed position, 
and can be padlocked in either position. Interphase 
connections are adjustable, having aU-bolt, pierc­
ing screw adjustment. When more than one standard 
length of vertical pipe is required, a coupling is 
supplied with the extra length. 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 

INTERPHASE ROD-4 FT. 
INTERPHASE ROD-8 FT. 
OFFSET LINK-8 FT. 
SHORT PIN ASSEMBLY 

STANDARD MECHANISM PARTS 

LONG PIN ASSEMBLY 
MULT-ANGLE CRANK-71!2" R 
MULT-ANGLE CRANK-tO" R 
OUTBOARD BEARING 
OUTBOARD BEARING 
COUPLING 
VERTICAL OPERATING PIPF.-20 FT. 
VERTICAL OPERATING PIPE-40 FT. 
GUIDE PLATE 
GROUND CLAMP 
LOCKPLATE 
OPERATING HANDLE 
INSTRUCTION DRAWING-129104-F 
INSTRUCTION BOOKLET-IB-1405E 

ACCESSORIES @ ADDITIONAL 10 FT. OPERATING PIPE 
INCLUDING SPLICE AND GUIDE PLATE. @ ADDITIONAL 20 FT. OPERATING PIPE 
INCLUDING SPLICE AND GUIDE PLATE. 

PIPE 
ACCESSORY 

n u 
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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 th-e 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 l?olts which 

are supplied with crank parts. When post type in­

sulator units are being used, double end bolts are 

also supplied. One end of eaeh of three bolts is 

screwed into tapped holes of insulator base caps 

and the insulator is placed in position to fasten the 

adapter plate (figure 6) with nuts supplied. The ad­

justable crank, figure 7, can now be attached at 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 of three bolts 

and nuts as shown. 

CONNECTING LINK 

The length of the offset connecting link is found 
by measuring the center distance between the out­

board bearing and the switch rotor to be connected. 

Cut the pipe of the connecting link so that the 

total pin to pin length, 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 th•a multi-angle switch 

crank and rotate the multi-angle crank around its 

adapter plate on the switch rotor until, with the 

switch fully 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 closed position (cranks 
against closed position base stops), install phase 

interconnecting rods beginning with the switch pole 

:I ��---�� ·1: 
PIERCING SE�-

SCREW 1!4" PIPE 
FIG. 1 

nearest the fourth bearing. 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 

pipe so that the "L" dimension (Figure 1) will 
equal the interphase distance. With the U-bolt clamp­

ed 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 
Attach the top section of operating p1pe 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) www . 
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OPERATING HANDLE AND LOCK PLATE 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 con­

nection should be made to a grounded metal plat­

form or other suitable grounding means. 

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 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. 

OPERATION 

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. 

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. 

�rh�-: --jt+--'+ 
Cl I I I ,j--1 I I I  11 lr 11 I j..- ,: I 
�I 
II 
II 
,, --tf--- +__l_L ''- .{ I 

fl 1 I 
II 
II OUTBOARD 

FIG. 2 

Schematic views showing various locations of 
fourth bearing and multi-angle crank - also 
recommended direction of opening. 

A B 

w� n n n ""·- � c D 

FIG. 4 

, .. w -r\.f+'/1 I :--- 1 I LL JJ 

FIG. 3 

TYPICAL ASSEMBLY 

Offset - Torsional -

Switches and Operating Mechanism 

TYPE OT - with fourth bearing 

�j[� 3'--6" 
FROM GROUND 

1 
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DETAILS OF MUL Tl- ANGLE CRANK 

on the Driven 
Angular Adiustment of Crank 

FIG. 5 -Angular position of adjustable crank i� limited only by the 
switch crank and interconnecting clevis. The dolled line indicates 
the 15 degree possible limits on either side of pin in the switch crank 
clevis. A-Interconnection to other switch. B-Conneclion to 
fourth bearing. 

CRANK ANGLE ADJUSTABLE 10� IN 10° STEPS THROUGH 330° 

"'- 3 ATTA CHI\1ENT BOLTS-
10" � ADJ. CRANK ON TOP OF 

SWITCH BASE 

ADAPTER PLATE 

E:ND OF 
IIDJUSTMENT �lANGE 

I -- "-
' t 

'\ \ 15° -�(::,) � 
\.}5 

BOLT 

SWITCH CRANK 

FIG. 6-Assembly detail of FIG. 5 
Nole-15° limit shown is as close as the adjustable crank can be 
placed to the switch crank regardless of position. This is the required 
clearance for the clevis connections. 

�---------�0
0 0 0 000 ($ pt;j 

FIG. 7 -Adjustable Crank FIG. 8 �Adapter Plate 

ITEM 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

A1 

A2 

A3 

Switch Rotor 

s;8' HOLE 

FIG. 9 -Fourth Bearing. 

4"HOLE 

9fl6' HOLES 

FIG. 10-Details of 4th Bearing Support. 

BILL OF MATERIAL STYLE NUMilERS 

No. 36335 No. 36336 
• for verti. cal opening switches_ --------- 7.5 & 15 Kv 23 to 6!} Kv 
• for side opening switches ---------- ------- 7.5 to 23 Kv 34.5 to 69 Kv 

PART REQUIRED REQUIRED 

Interphase Rod ( 4 feet) 2 � 

Interphase Rod (8 feet) � 2 
Offset Link (8 feet) 1 1 
Short Clevis Pin Assembly 4 4 
Long Clevis Pin Assembly 1 1 

Multi-angle crank (7)<2" R.) 1 � 
Multi-angle crank (10" R.) � 1 
Outboard bearing (7)<2" R. crank) 1 � 

Outboard bearing (10" R. crank) � 1 
Coupling (to bearing) 1 1 
Vertical operating pipe (20 feet) 1 � 
Vertical operating pipe (40 feet) 

(2 pes. 20 feet long) � 1 
Guide plate � 1 
Ground clamp, with flex 1 1 
Lock plate 1 1 
Operating handle 1 1 
Instruction Drawing� 129104-F 1 1 
Instruction Booklet� IB-1405E 1 1 

ACCESSORIES WHEN ORDERED 

Add. 10 feet oper. pipe with splice 
and guide plate No. 36351 

Add. 20 feet oper. pipe with splice 
and guide plate No. 36352 

Add. 10 feet oper. pipe with universal 
joints and guide plate No. 36353 
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DETAILS FOR ERECTION 

of Torsional, Fourth Bearing Operating Mechanism 

''{::l..' 

FIG. II 

-;r-· I : : 
I I 

I I 1• 

I .: 
I \! 
I I·' �l·li 1,, 

Possible range of Position for mounting Fourth Bearing. 
Applies to either side of switch. A-See FIG. 6 B�See 

FIG. 1 C-See FIG. 10 

Fourth bearing may also be mounted in segment· nul 
dotted in by reversing the position of the switch crank fur 
proper connection. 

RECOMMENDED PHASE SPACING 
"A" DIMENSION 

TYPE SWITCH 

VOLTAGE RATING Vertical Side Horn 
Break Break Gap 

7,500 and 15,000 2'- 0" 2'- 6" 3'- 0" 
23,000 2'- 6" 3'- 011 4'- 0" 
34,500 3'- 0" 4'- 0" 5'- 0" 
46,000 4'- 0" 5'- 0" 6'- 0" 
69,000 5'- 0" 6'- 0" 7'- 0" 

Note "X" -Adjust angular position & height 
of handle. Then lock to pipe by forcing tool 
steel set screw until head touches uasting. 
Drill a 5/8" diameter hole through pipe for a 
5/8" pin. 

''�>:' 

OPEN ANO Cl0"5G.O. 

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 below. 

129104-F 
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QJl) liT£ Imperial Corporation 

REPRO. IN U.S.A. 
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IB-1450F 

SWITCH OPERATING MECHANISMS 
INSTRUCTIONS --

M0-9 MOTOR DRIVEN ACTUATORS 

GEAR REDUCTION 

CONT ACTORS 1 

DOOR MOUNTING 

POST 

DUAL-ELEMENT 

FUSES 

AUXILIARY 

SWITCH 

TERMINAL 

BOARD 

CONDUIT 

OPENINGS 

3780A 
37808 

(f8) liTE Imperial Corporation 

MOTOR 

HEATER 

SOLENOID 

AND 

BRAKE 

HAND 

RELEASE 

lEVER 

HAND KNOB 

FOR MANUAL 

OPERATION 
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2 

Motor Driven 
S WI T CH OPE RATING M ECHANIS M 

Types of Mechanisms 
and Operating Characteristics 

Approx .  

Time 
of 

Emer-
gency 11' Used ! Limit jl 

Type with and aux. 1. 
1 of external  switch one torque i Oper-

Type I Operation gear re- always operation lb inch I ating 

I. d uction coupled in at rated crank 

----- ' ----- __ 
o
_
f

_
r
_
at

_
i
_
o 

_ __ 
w

_
it
_

h 
_ _  

s_ec_o_n_d_s_
!
/ _v 

__ ol--
t
-
a

g_
e
_ ll ___ _ 

M 0-9-3A torsional . . . . . . motor 3 I O,OOO . . . . .  
M 0-9-3B torsional . . . . . . op. pipe 3 I O,OOO 
M 0-9-2A torsional 9 to I motor 3-5 25,000 
M 0-9-2B torsion al 9 to I op. pipe 3-5 2 5,000 
M 0-9-3A L  push--pull . . . . . . motor 4 7,000 
M 0-9-3 A R  push-pull 1 • . • • . . motor 4 7 ,000 

I 
M 0-9-3BL push--pull ! . . . . . . ! op. pipe 4 7,000 
M 0-9-3B R  push--pu ll  . . . . . . I op. pipe 4 7 ,000 I 
M 0-9-H torsional a s  required i as desired _ _ _ _ _ _  . as specif'd 

: 

at left 
at right 
al left 
at right 

1 -. �4 r
l
� i<---- 2 4 -

3 7 :;1-

2 7  

M09-3 M09-2 

For ful l deta i l s  of Type M09 Mechanisms consult Bul letin 1450. 

Ji H OLES 
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'J�«ue 71t41U«lt 
G ENERAL CONSTRU CTION of 

Type M 09 

MOUNT I NG :  Four 1 1 !1 6 " ho les are provided for mount i ng 
of the mechan i sm. The mount i ng d i mens ions are 8 "  x 27 " 

251 5 

HOUSING:  The hou s i ng i s  of a l l  we l ded construct ion  and 
ga lva n i zed . Two removab le  cover s wh i ch can be i nd iv i ­
dua l l y pad l ocked, are prov ided. Each cover i s  made t ight 
aga i nst a water-proof i ng gasket by means of a s i ng le  
centra l  screw. 

B E AR I NGS: A l l  ma i n  bear i ngs are equ i pped w i th O i l ite 
bu sh ings .  The shafts are chrom ium-p lated .  No l ubr i cat ion 
is requ i red i n  the mechan ism .  

G EARS:  The gears are a l l  cut  of h i gh-carbon steel 
p late s, cadm ium-p lated, and adequate ly keyed to the 
shaft s.  

MOTO R :  The motor i s  of e lectr i ca l ly rever s i ble  type, 
h i gh start ing torque, ba l l  bear ing equ i pped.  It requ i res  no 
l ubr i cat i on .  

CONT ACTOR S :  The contactors are of  so leno id  type, 25 
ampere ca pac i ty and are mechan i ca l ly i nter locked . They 
requ i re no ad j u stment. 

PAN E L :  T h e  panel i n  the standard mechan i sms has a 
two-pole kn i fe sw i tch w ith Fusetrons contro l l i ng a l l  c i r ­
cu i ts  and a separate sw i tch w i th standard fuse for contro l 
of the heater. 

H EA T E R :  The heater is a Chroma l ox 70- 140 Watt two 
e lement d i sc type heater operab le  on e ither 1 1 5 or 230 
volts A.C.  A thermostat ic control can be suppl ied i f  
des ired a t  extra cost. 

BRAK E :  The brake is of 
doub l e  acti on so leno id 
type and con s i sts of  a 
movab le  d i sc, w i th brake 
l i n i ng on both s ides com­
pre ssed between two sta­
t i onary a l u m inum d i scs  
by means o f  compre s s i on 
spr i ngs .  The brake can be 
re leased manua l ly by ro­
tat i ng the brake - re l ease lever. An a l um i num hand knob 
is prov i ded to perm i t  hand operat i on ( see "Coup l ing and 
Uncoupl i ng. " )  The brake is o i l and grea se proof. 

T E RM I NALS AND CONDUI TS:  A l l  c onnect i ons are 
brought to term i na l s  proper l y  marked and pl aced near the 
condu i t  open i ngs .  Two removable pl ates 1 /8 "  th i c k  per­
m it dr i l l i ng for a total of s ix  1 - 1 / 2 " conduits .  

L IM IT  AND A UX I L IA R Y  SWITCH:  The sw i tch cons i sts of 
3 or 4 stacks of rotat i ng ad j ustab l e  con"tacts ,  w ith a total  
of 6 to 16 separate c i rcu its .  Sta ndaru 1vlotor Mechan i sms 
are equi pped w ith a 1 0-c i rcu i t  aux i l iary sw i tch, i nc l ud i ng 
l i m i ts .  Each c ircu i t  can be made e ither " a  " or " b  " ·  Al l 
stacks are geared to the operat i ng shaft. E ach ad j ustable 

STAC K 

contact i s  prov ided w ith a ser ies  
of  r i bs p l aced between the  two 
contact bands to foe i I it ate ad­
j u stment. 

To ad j ust the contacts, l oosen up 
the f i nger nut under the corre s­
pond i ng stac k and move each con-

DRIVER tact to the des i red pos i t i on .  Th i s  
i s  done by p lac i ng a screw-dr iver 

aga i nst the r i bs wh i ch are acce s s i b le  between the 2 f i nger 
support s on each s i de of the mechan i sm .  

The proper sett i ng of the l i m i t  and l ight contacts i s  shown 
on the pr int pasted i n s i de of the mechan i sm .  A l l ad j ust­
ment mu st be made w ith the kn i fe sw itch open . 

Care mu st be ta ken not to have the 
"red " and "green " I ight contacts  
mak ing contact a t  the same t i me 
a s  a short w i l l  resu l t .  The f i nger 
nuts must be secure ly  t ightened - R I B S  
after each ad ju stment. The con-
tact ba nds and the f inger contacts I N DIV I DUAL CONTACT 
are s i l ver I i ned.  
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'7� � 
For ADJUSTING and OPERATING Type M09-3A 

COUPL I NG AND UNCOUPL I NG:  The operat ing handle i s  
placed o n  top of the mechan i sm.  When the hand le i s  
l atched i n  vert ica l  pos i t ion, the operat i ng p ipe i s  coupled 
to the mechan i sm .  The hand le  can be� pad locked i n  th i s  
pos i t ion to prevent dropp i ng out. 

Placing the hand le  into hor i zontal po>s ition uncouples  the 
p ipe  from the mechan ism and permits operat ion of the a i r  
switch by hand, e i ther to  open or  to  c lose  with out affect ing 
the mechan i s m  or the pos it ion of th,e I i m it  a nd the aux­
i l i ary switch contacts .  

A l so, w ith the hand le  i n  h or i zonta l pos i t i on ,  the me­
chan i s m  can be operated in any d i rect iion w i thout affecting 
the pos i t i on of the air sw i tch . Recoupl i ng can be done 
on ly  when the pos i t i on of the l i m i t  sw i tch corresponds to 
the actua l pos i t i on of the a i r  sw i tch . Th i s  i s  recogn i zed 
when a red s pot painted on the operat ing shaft appears i n  
front of the g lass  w i ndow. T h i s  spot can be brought i nto 
v i s i b i l i ty e ither by operat ing  the cl i r  switch w i th the 
hand l e  or by operat ing the mecha n i s m  lby hand. 

To operate the mechan i s m  by hand, re lease the brake by 
rotat ing  the brake-rel ease l ever and revo lv ing the a lum inum 
hand knob. 

ATTACHMENT OF O P ERATING P II P E :  Ad j ust contro l 
so as to have a l l  3 pol e s  of the a ir switch properly c lo sed.  
Attach upper e nd of the vert i ca l  operat ing p i pe to the rotor 
bear i ng. P l ace operat i ng hand le hor i zont a l l y  in a pos i t ion  
correspond ing  to  the c losed pos it ion of  the a i r  switch.  
( See s ketch under "ADJ USTMENT 11 ) . Dr i l l  the holes in the 
l ower end of the operati ng p ipe (5/8" dr i l l )  u s i ng coupl i ng  
as j i g  and  attach  to coupl i ng.  The weight of  the p i pe 
shoul d be s upported by the upper end .  

ADJUSTME NT: Set c los i ng  l ock stop so as  to  be  ab le  to 
l ock the h ah"d l e  w i th the a ir sw itch c 'l osed. In sett i ng the 
l ock stop, put suff ic ient tors ion in the operati ng p ipe to 
take up a l l  l ost motion a nd spr i n g i ness  i n  the p ipe wh ich 

may lead to back i ng out of the a i r  
sw itch. Loc k the hand le .  

1-Position o f  handle for 
clockwise opening. 

2-Posl.tion ofhandle for 
counter-clockwise open-
ing. 

A-Half of total operating 

angle. 

4 

Br i ng red spot i n  front of the w i n­
dow by re lea: s i ng the brake and 
rotat ing the brake d i sc w ith f in ­
gers .  Set l i m i t  and l i ght contacts 
as per d iagram pasted i n s ide.  

Open a ir  sw i tch by hand and set 
open ing  l ock stop so as to be 
a ble to lock the hand l e  in open 
pos i t ion w ith suff ic ient tors ion i n  
the p ipe. 

Aga i n  br ing red spot i n  front of w i nd ow by rotat i ng  the 
brake d is c  i n  the d i rect ion of the rotat ion of the operat i ng  
p i pe to  open, and check pos i t i on s  of the l i m i t  and l i ght 
contacts w ith d iagram.  Correct i f  nece s sary. 

Put handle in vert i ca l  pos i t ion .  Operate e lectr i ca l l y  and, 
i f  necessary, make f i na l  correct ions in l ock stop  pos i t i ons ,  
and a l so l i m i t  and l i ght contact sett ings .  

There i s  a d i fference between summer a nd w in ter opera­
t i on s .  I n  summer the operat i on is eas i er, and the me­
chan i sm dr i fts farther after the current i s  cut off by the 
I im i t  contacts . 

I n  w i nter the operat ion i s  harder and the operat i ng  p ipe i s  
tw i sted more i n  c los i ng .  Therefore, i t  i s  somte i me s  neces­
sary to reset the l i m i ts  w i th a change i n  season.  

There is  a lso  a d i fference i n  l ock- stop sett ings  for hand 
operat ion and for motor operat i on,  as  the motor is  capab le  
of w i nd ing the p ipe more than a man can .  Therefore, the 
f ina l determi nat i on of the pos i t i ons  of the l ock-stops must 
be left to the operator' s j udgment. These pos i t i on s  may 
a l so be affected by the season s .  

T EST ING:  To test the mecha n i sm, uncoup le  i t  from the 
operati ng p i pe by p lac i ng the operat i ng  hand l e  in the hor i ­
zonta l pos i t i on a n d  operate e i ther b y  means of the control 
swi tch or by actuat ing one of the contactors momentari l y  
w i t h  a f inger. When push button s ore supp l i ed for test ing  
purposes, pre s s  the des ired push button momentar i l y  and 
release. 

T he mecha n i s m  is h i gh ly eff i c ient and the motor speed i s  
very h i gh when runn ing  i d l e .  F or th i s  reas on the me­
cha n i sm, when tested w i th the operat i ng  p i pe uncou pled, 
dr i fts con s i dera b ly farther than it d oe s  when operat ing the 
a i r sw itch . Therefore, at the end of the test the operat ing 
shaft may stop i n  a pos i t ion i n  wh i ch recoup l i ng is  im ­
pos s i ble .  To make recoup l ing  pos s i b le, proceed as  
fo l lows :  

Br ing mechan i sm e lectr ica l ly i nto a pos i t ion correspond­
ing to the pos i t i on of the air sw i tch . That i s ,  i f  the a i r  
sw i tch i s  c l osed, operate the mechan i sm to c lose, and 
v i ce versa.  I f  at the end of th i s  last operat ion the red 
spot cannot be seen in the w i ndow, operate the mechan i s m  
w i th the a l um i num h and knob o n  the motor shaft i n  a 
d i rect ion oppos i te to the on� of the last  operat ion .  That 
i s, i f  in the last operat ion the knob ran counter-c lockw i se 
( the  knob and the operati ng hand le  a lways operate i n  the 
same d irect i on) then rotate it by hand i n  a c lockwi se 
d i rection unt i l  the red spot a ppears in the w i ndow. 

I M PORTANT: A l ways check the sett i ng of the l i m it and 
a ux i  I i ary switch contacts af ter recoup I in g .  
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'7� � 
For ADJUSTING and OPERATING 

Type M 09-3B 

COUP L I NG AND UNCOU PLING:  The operat ing hand le i s  
pl aced o n  top of the mechan i s m .  When the hand le i s  l atch­
ed i n  vert i ca l  pos i t ion,  the operat ing p i pe is coup led to the 
mechan i s m. The hand le  can be pad l ocked in th i s  pos i t i on 
ro prevent dropp ing  out. 

To uncou p le the operat ing p i pe from the mecha n i s m  s i mp ly  
move operat ing  hand le socket into h or iz onta l pos i t i on .  Be­
fore do i ng th i s, i t  i s  adv i sab le  to open the mechan i sm  and 
depress the brake-re lease arm {be l ow the motor and brake) 
i n  order to re l i eve the tor s iona l tw i st on the operat ing 
p i pe,  wh ich may make the uncoup l i ng operat i on d i ff i cu l t, 
part icu lar ly  i n  warm weather. 

W ith the hand l e  in hor i zonta l pos i t ion it i s  pos s i b le to 
operate the a i r  sw itch by hand, e ither to open or to c lose 
w i thout affect i ng the mechan i sm.  

The l im i t  and the aux i l iary switch contacts m ove w i th the 
operat ing p i pe. A l so, w i th the hand l e  in hor i zonta l pos i ­
t i on,  the mecha n i s m  can be operated i n  any d i rect i on w i th­
out affecting the pos i t i on of the a i r  sw i tch or of the l i m i t  
and aux i l iary sw itch .  

Recoupl i ng can be done w i th the a i r  sw itch i n  any pos it ion 
s i mply by return ing the handle i nto the vert i ca l  pos i t ion .  
I f  th i s  operat ion seems to be d i ff icu lt, g ive the hand le  a 
s l ight j erk s ideways {one or two degrees) .  

ATTACHMENT O F  O P E RAT I NG P I P E :  A d j u st control  so  
a s  to  have a l l  3 po les  of  the a i r  sw itch proper ly  c l osed . 
Attach upper end of the vert i ca l operat i ng p i pe to the rotor 
beari ng. P lace operat i ng. hand l e  hori zontal ly in a pos i t ion 
correspond ing  to the c losed pos i t ion of the a i r  sw itch. 
(See sketch under "ADJUSTM E N T ". ) Dr i  I I  the holes i n  the 
lower end of the operating p i pe {SAl " dr i l l )  us ing  coup l i ng 
as  j i g and attach to coup l ing.  The wei ght of the p ipe 
shou l d  be supported by the upper end. 

!-Position of handle for 
clockwise opening. 

2-Position of handle for 
counte�clockwise open­
ing. 

A-Half of total operating 
angle. 

ADJUSTMENT:  Set c lo s i n g  lock  
stop so as  to  be ab le  to  l ock  the 
hand l e  w i th the a i r  sw i tch c lo sed.  
In  sett i ng  the l oc k  stop, put suf­
f i c i ent tor s i on i n  the operat i ng 
p i pe to take up a l l l ost moti on 
and spr i ng iness in the p ipe wh i ch 
may lead to bac k i ng out of the a i r  
switch . Lock the hand l e  

Set l i m i t  and l i ght contacts as  per 
d iagram pasted i n s i de .  

Open a i r  sw itch by hand and set open i n g  l�c
.
k stop so a s  

to be ab le to lock the hand le i n  open pos 1 t 1on  w 1 th suf­
f i c i ent tor s i on in the p ipe. 

Check pos it i on s  of the l i m i t  and l ight contacts w ith d ia­
gra m .  Correct i f  necessary. P ut hand le  in  vert i ca l  pos i t i on .  
Operate e lectr i ca l ly and, i f  necessary, make f i na l  correc­
t ions in l oc k  stop pos it ions, and a l so l i m it and I i ght 
contact sett ing s .  

There i s  a d ifference between summer and w i nter opera­
t ions.  I n  summer the operat ion is eas ier and the mechan i sm 
dr i fts farther after the current i s  c ut off by the l i m it con­
tacts.  In the w inter the operat i on is harder and the opera­
t ing p ipe i s  tw i sted more i n  c l o s i ng.  Therefore, it i s  
someti mes necessary to reset the l i m its  w i th a change i n  
season. 

There i s  a l so a d i fference i n  lock-stop sett i ngs  for hand 
operat ion and for motor operat i on, as the motor is capable 
of w ind i ng the p i pe more than a man can .  Therefore, the 
f i na l  deter m i nat ion of the pos i t i ons  of the l ock- stops mu st 
be left to the operator 's  j udgment. These pos i t ions may 
a l so be affected by the season s .  

T EST I NG OF M ECHANISM:  To  test the mechan i sm un­
couple it from the operat i ng p i pe by p lac ing the operat ing 
hand le i n  the hor i zonta l pos i t ion and operate by actuat i ng 
one of the contactors w i th a f i nger. When push buttons ore 
suppl ied for test i ng purposes, pre ss the des i red push 
button. 

As the l i m i t  sw itch does not operate when the mechan i sm 
i s  tested w i th the operat i ng  p i pe uncoupled, one of the 
contactors w i l l  drop out as soon as f inger i s  removed and 
the other can be re l eased on ly by pu l l i ng out the kn ife 
sw itch on the pane l .  For the same rea son recoup l i ng i s  
pos s i b le i n  any pos i t i on of the motor and gears .  
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1� � 
For ADJUSTING and OPERATING 

Type M 09-2-A 

POS I T ION IND ICAT I ON :  S i nce the l i m i t and auxi l i ary 
sw itch does not operate when the air sw i tch is operated by 
hand w i th hand whee l ,  i t  i s  neces sary to have a pos i t ion 

i nd i c<ltor for the a i r  
cR[[N GR[[ N  swi tch and  a separate 

one for the l i m i t  and aux­
i l i ary swi tch .  

L [ r T  HAND RIGHT HAND 

The i nd i cat i ons of both 
i nd i cators can be observ­
ed through the g lass  w i n­
dow i n  front of the mecha­
n i sm .  The r ight-hand 
i nd i cc1t i on is that of the 

pos i t i on of the a i r  sw itch, and 
pos it i on of the l i m it sw i tch .  

the left-hand i nd icates the 

E ach ind i cator cons i sts  of a gear and two markers wh i ch 
are free on the gear shaft and are locked i n  the gear teeth . 
E ach marker i s  set to the proper pos i t i on by pu l l i ng end 
"A " of the marker s I i ght ly away from the l ock ing  gear and 
turn i ng the marker to the des i red pos i t ion .  When end "A " 
i s  re leased, the mar ker become s l ocked i n  the set pos i t ion .  

COU PL I NG AND UNCO U PL I NG:  The hand-whee l i s  
p l aced on top of the mechan i sm and i s  i d le when the oper­
at ing  p i pe i s  coup led to the mechan i sm .  A short hand l e  
d i rect l y  above the hand-whee l can be 
p l aced i n  e i ther vert ica l or hor i zonta l 
pos i t ion .  When th i s  hand l e  i s  i n  vert i ­
ca l pos i t i on, the operat i ng p i pe i s  
coup l ed to the mecha n i sm and  the 
hand-whee l i s  id le. The hand le  can be 
pad l ocked in th i s  pos i t ion .  

To uncoup le  the operat ing p ipe from 
the mechan i s m, s i mp ly move hand le 
i nto hor i z onta l pos i t i on .  Before doing 
th i s  i t  i s  adv i sable to open the me­
chan i s m  and rotate the brake-re lease 
l ever (be l ow the motor and brake) in 
order to rel ieve the tor s i ona l twi st 

OPERATING P I P E  COUPLED 

TO MECHANI5M5 

of the operat ing  p i pe, wh i ch may make the uncoup l i ng d i ff i ­
cu l t, ·part icu lar ly  i n  warm weather. 

6 

W ith the hand le  i n  hor i zonta l pos 1 t 1 on i t  i s  pos s i b le to 
operate the a i r swi tch by hand e i ther to open or to c lo se 
w i thout affect ing  the mechan i s m  or 
the pos i t i on of the l i m it and aux­
i l iary sw i tch contacts .  The hand le  
can a l so be  pad l ocked to  the hand­
whee l to prevent recoup l i ng of the me­
chan i s m  to the p ipe .  

The hand-whee l ,  i n  turn, can be pad­
locked to the mechan i sm hou s i ng w i th 
the a i r  swi tch e i ther c l osed or open.  
The hand-whee l lock is  ad justab le  at  
the p i vot for the nearest spoke. 

OPERATING P i P E  COUPLED 
TO H A N D  W HE E L  

A l so, w i th the hand le in hor izonta l pos i t i on and the hand­
whee l pad l ocked or not, the mecha n i s m  can be operated in 
any d i rect i on w i thout affect ing  the pos i t ion  of the a i r  sw i tch .  

Recoup l ing  of  the operat i ng p i pe to the mecha n i s m  must be 
done on ly when the pos i t i on of the I i m i t  sw i tch corresponds 
to the actua l pos i t i on of the a i r  sw itch, that i s , when the 
two i nd i cators both i nd i cate e i ther "green " or "red " in l i ne .  

The i nd i cators can be made to reg i ster e i ther by operat i ng .  
the a i r  swi tch to  br ing  i t  i nto correspondence w i th the 
l i m i t switch pos i t i on, or by re lea s i ng the brake (see "Bra ke ") 
and operati ng the mechan i sm through the hand knob. 

To recoupl e move hand le to vert ica l  pos i t ion .  I f  i t  i s  i m­
pos s i b l e  to do th i s  turn hand le  one way not over 30 degrees, 
then the other way through the same ang le, a l l  the t i me 
pres s i ng handle upwards  unt i l  the po i nt i s  found where the 
hand le  w i l l  snap i nto vert i ca l  pos i t i on .  

ATTACHME NT O F  OPERAT I NG P I P E : The mecha n i s m  i s  
sh i pped with the operat ing coupl i ng coup led to the mecha­
n i s m  shaft ( ha nd le  in vert ica l  pos i t ion) and the h and­
whee l id le but sec ured to the mechan i s m  hou s i ng .  Do not 
change the pos it ion of hand le  unt i l  the operat ing p ipe i s  
properl y  attached. 

I n  case the handle is moved to hor izonta l pos i t i on before 
the operat ing  p i pe i s  attached and i t  is imposs ib le  to br i ng 
i t  bac k  to the vert ica l  pos i t i on on account of d i sp lacement 
of the operat i ng-p i pe cou p l i ng, proceed as  fo l lows :  Pre s s  
hand le  gent ly  upwards and a t  the same t i me rotate i t  on the 
vert ica l  operat ing  shaft. 
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'7� � 
For ADJUSTING and OPERATING 

Type M09-2-A 
( Continued ) 

To attach operat i ng p i pe, ad j ust contro l to have a l l  3 
poles of the a i r  swi tch proper ly c l osed. Mou nt the mecha­
n i sm .  Attach the upper end of the p i pe to the crank gear 
shaft .  

I f  the lower end of the p ipe is  predr i l led, re lease the brake 
w ith brake re lease lever and turn the a l um i num hand knob 
u nt i l  the ho les in the p ipe coup l ing  are in l i ne w i th the 
ho les in the p ipe.  Then insert coup l i ng p i ns .  

I f  the lower end of the p ipe is  not predr i l led dr i l l  ho les  
u s ing  coup l i ng as  a j i g and coup le .  The  we i ght of  the p i pe 
shou l d  be supported from the upper end. 

ADJ USTMENT:  W i th the a i r  sw i tch st i l l c losed, set red 
marker1of the r ight-hand i nd i cator in  hor i zonta l pos i t ion, to 
be seen in w indow . Then uncouple the operat ing p i pe from 
the mecha n i sm by mov ing the hand le i nto hor i zonta l pos i ­
t ion and operate the a i r  sw i tch w ith hand-whee l unt i l  fu l l y  
opened . Set green marker to  the r ight-hand i nd icator i n  hor­
i zonta l pos it ion to be seen in the w i ndow. I n  doi ng th i s  
make s ure not to d i st urb the marker i nd icat i ng red. Aga in  
c l ose a ir s w itch w ith hand-whee l and  check i nd icator. 

R ecou ple operat ing  p 1 pe to mecha n i sm by mov ing  hand l e  
t o  vert ica l pos i t i on .  I f  i t  i s  impo s s i b le to do so, pres s  
hand le gent ly upward s and a t  the same t i me rotate i t  on the 
vert i ca l  operat ion shaft. Set red mar ker of left-hand i nd i ca­
tor to ind i cate "red 11• 

Set l i m i t  and l i ght contacts as  i n structed i n  pasted - i n  
pr i nt .  Re lease brake and turn a l u m i num hand knob at  bottom 
of motor shaft by hand unt i l the a i r  switch i s  fu l ly open, 
that is unt i l  the r i ght-hand ind i cator i nd i cates 11green 11• 

The d i rect i on of rotat i on of the hand knob i n  th i s  operat ion 
i s  the same as the d i rect ion of rotat ion of the hand-whee l 
to open .  Th i s  d i rect i on• i s  shown by an arrow attached to 
the hand-wheel spokes. The operat ion of open ing the a i r  
sw i tch w i th brake requ ires about 1 80 revo lut i ons of the 
d i sc .  

Set green marker to  l eft-hand indicator to  i nd icate "green " 
and check sett ing  of l i m it and l ight contacts w ith pr i nt .  
Operate e lectr ic a l ly, and, i f  necessary, make f i na l  cor­
rect i ons in pos it i on i nd i cat ion and a l so of I i m it and I ight 
contact sett ing s .  

T E ST I NG OF MECHAN I SM: To test the mechan i sm un­
couple it from the operat i ng p ipe (see "Coup I ing and Un ­
cou p l ing  11) and  operate e i ther by !T'eans o f  the contro l sw i tch  
or by actuat i ng one of  the contractors momentar i ly w i th a 
f i nger . When push buttons are suppl ied, for te st ing pur­
poses, pres s  the des i red pu sh button momentar i ly and 
re l ease. 

The mechan i s m  is h igh ly  eff i c ient and the motor s peed i s  
very h igh  w hen running id le. For th i s  rea son the mecha­
n is m, when tested w ith the operati ng p ipe uncoupled, dr i ft s  
cons iderably farther thar i t  does when operat ing the a ir 
sw itch.  T herefore, at the end of the test the operat i ng 
shaft may stop i n  a pos it ion i n  wh ich recoupl i ng i s  i mpos­
s ib le .  To make recoup l i ng pos s ib le, proceed as fol l ows: 

Br ing mechan i sm e l ectr i ca l ly i nto a pos it ion correspond ing  
to the pos i t ion of  the a i r  sw i tch .  That i s, i f  the a i r  swi tch 
i s  c l osed, operate the mechan i sm to c l ose and v ice versa. 
I f, at the end of th i s  last ope rat ion the left-hand marker 
cannot be seen in the w indow, operate the mechan i sm w i th 
the a l u m i num hand knob i n  a d i rection oppos i te to the one 
of the last operat ion.  That i s, i f, in the last orerat ion, the 
hand knob ran counter-c l ockw i se (the hand knob and the 
hand wheel a l ways operate in the same d irect i on), then ro­
tate it by hand in a c lock-w i se d i rect i on unt i l the left-hand 
marker appears in the w i ndow .  Then i f  both marker s check, 
the mechan i sm can be recoupled.  

I MPORTANT : A lways check the sett i ng  of the l i m it and 
aux i l i ary switch contacts after recou p l ing .  
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'I� � 
For ADJUSTIN G  and OPERATIN G  

Type M09-2-B M OTOR M ECHANISM 

POSIT ION I ND ICAT ION : S ince the cJux i l iary swi tch i s  
a lways coup led to the operat ing p ipE�, one i nd i cator for 
sw i tch pos i t ion i nd icat ion i s  suff ic ient. The i nd icator con-

G R E E N  s i sts of 2 metal str i ps,  ind iv idua l ly 
ad j ustable and placed ins ide of the 
gear compartment. One end of one 
str i p  i s  pa i nted red to ind icate 
"c losed 11 and one end of the other 
str ip i s  pa i nted green to ind icate 
"open " The ind icat ion is observed 
through a g la s s  w i ndow. 

To ad j ust an i nd i cat ion take a ho ld  
RED f h "'- o t e unpa inted end w ith f i ngers, _...=� 1 1  1 1 1 1 1 1 1 1 1 :  bend i t  away s l  i �1ht ly  from the sma l l  
GRE E N  gear aga i nst which th i s  end i s  
pressed, move to the des i red pos i t ion,, and re lease.  The 
i nd icat ions are se l f- l ock ing .  

COU P L I NG AND UNCOUP L I NG :  The hand-whee l i s  
p
_
l ace� on 

_
top o f  the mecha n i s m  and i s  id le  when the opera­

t i ng p tpe ts coup led to the mechan i sm .  A short hand le  d i r­
ectly a bove the hand-whee l can be p lacE�d i n  e i ther vert ical  
or hori zonta l pos i ti on .  

When th i s  hand l e  i s  i n  vert i ca l  
pos it ion, the operat i ng p ipe is  
coupled to the mechan i sm  and the 
hand-whee l i s  i d le .  The hand le can 
be pad l ocked in th i s  pos i t ion . 

To uncoup le  the operat ing pi pe from 
the mechan i sm  s i mp ly  move hand le  
i nto hor i zonta l pos i t ion.  Before 
doi ng th i s ,  it i s  adv i sab le  to open 

OPERATING PIPE COUPLED 

TO MECHANISMS 

the mechan i sm and rotate the brake re lease lever (be l ow 
the motor and brake) i n  order to re l ieve the tors iona l  tw i st 
of the operating p ipe wh ich may make thE! uncoupl i n g  opera­
t i on d i ff icu l t, part icu lar ly i n  warm weather. 

W ith the hand le in hor i zonta l pos i t ion i t  i s  pos s i bl e  to 
operate the a i r  sw i tch by hand e i ther to open or to c lose 

w ithout affecting the mechan i sm .  

OPERATING PIPE COUPL[O 
TO HAND W H E E L  

The hand le can cJ i so  be pad l ocked 
to the hand-whece l to prevent re­
coup l i ng of the mechan i s m  to the 
p ipe. The hand-whee l ,  in  turn, can 
be pad l ocked to the mecha n i s m  hous­
ing  w ith the a ir sw itch e i ther c losed 
or open .  The hand-whee l lock is ad­
I Us tab le  at the p i •(ot for the nearest 
spoke .  

A I so, w i th the handle i n  'hor izonta l 
pos i t i on and the hand-whee l pad­

locked or not, the mechan i s m  can be operated in any d i rec­
t ion w i thout affect i ng the pos i t ion of the a i r  sw i tch or that 
of  the l im i t  and aux i l iary switch . 

8 

Recoup l i ng  can be done w i th the a i r  sw i tch i n  any pos i t ion 
s imp ly by return ing the handle i nto the vert ica l pos i t ion .  
I f  th i s  operat ion seem s  t o  be d i ff i cu l t, g ive the handle a 
s l i ght jerk s ideways (one or two degrees ) .  

�TTA�HME N� OF OPERA T ING P I PE :  To attach opera­
t � ng pt pe, ad1 ust control to have a l l  3 po le s of the a i r  
swi tch proper ly  c losed, Mount the mechan i sm .  Attach the 
upper end of the pipe to the crank gear shaft. 

I f  the l ower end of the p i pe is predr i l led, coup le  pi pe to 
hand-whee l (hand le i n  hori zonta l pos i t ion) and work hand­
whee l unt i l  the holes i n  the p ipe coup l i ng  are i n  l i ne w i th 
the ho les i n  the p ipe .  Then insert coup l ing  p i n s .  

I f  the lower end o f  the p i pe  i s  not predr i l led, dr i l l  holes 
u s i ng coup l ing as  a j ig and coup le .  The we i ght of the p ipe 
shou ld be supported from the upper end. 

�DJUSTMENT:  C lose air swi tch by hand, set red i nd i cator 
tn horizontal pos i t i on w i th red mark to be seen in w i n­
dow .  Set l i m it and l ight contacts a s  per d i agram pasted 
i ns ide.  

Open a i r  sw i tch by hand, set green ind i cator i n  hor i zonta l 
pos it ion w i th green mark to be seen i n  w i ndow. Check con­
tact sett ing w i th d iagram and correct, if necessary. R e­
cou� le oper�t i

_
ng p ipe to mecha n i s m  by p lac ing hand le i nto 

�erttca l pos t t ton and operate e lectr i ca l l y. Correct sett i ng, 
tf neces sary. 

TEST I NG OF M ECHAN ISM:  To test the mechan i sm, un­
coup le  i t  from the operat ing p ipe by p lac i ng hand l e  i n  
hori zonta l pos i t ion  and operate b y  actuat ing one o f  the 
contactors w i th a f inger. When pu sh buttons are suppl i ed 
for test i ng purposes, pre s s  the des i red push button . 

A s  the l im i t  sw itch does not operate when the mechan ism  
i s  tested w i th the operat ing p ipe uncoup led, one of the con­
factors wi I I  drop out as  soon as f inger i s  removed a nd th�; 
other can be re leased on ly by pu l l i ng  out the kn ife sw i tch 
on the pane l .  For the same reason recou p l i n g  i s  pos s i b l e  
i n  any pos it ion o f  the motor a nd gears .  
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1� � 
For ADJUSTING and OPERATING 

Type M 09-3AL or AR 

COUPL ING AND UNCOU PL ING:  The operat ing hand le i s  
p laced on top of the mechan i sm .  When the hand le  i s  i n ver­
t i ca l  pos it ion, the operat ing p ipe is coup led to the mecha­
n i sm .  The hand le  can be pad loc ked i n  th i s  pos i t ion .  

P lac ing  of  the hand le  i nto hor i zonta l pos i t ion uncoup les 
the p ipe from the mechan i s m  and perm i ts  operat ion of  the 
a i r  sw itch by hand, e i ther to open or to c lose w i thout affect­
i ng the mecha n i s m  or the pos it ion of the l i m i t  and the aux­
i l i ary sw itch contacts. 

A l so, w i th the hand le i n  hor i zonta l pos i t ion, the mechan i sm 
can be operated i n  any d i rect ion w i thout affect ing  the pos­
i t ion of the air sw itch . Recoupl ing can be done on ly when 
the pos i t ion of the l i m i t  sw i tch corresponds to the actual 
pos i t ion  of the a i r  sw itch . Th i s  is recogn i zed when a red 
spot pa i nted on the operat i r,g  shaft appear s in front of the 
g l ass w i ndow . T h i s  spot can be brought i nto v i s i bi l i ty 
e i ther by operat ing the a i r  sw itch w i th handl e or by opera­
t i ng the mechan i sm  by hand .  To operate the mechan ism by 
hand, release the bra ke, and rotate the a l u m i num hand knob 
by hand . 

ATTACHME NT OF OPERAT ING P I P E :  Ad just contro l so 
as  to have a l l  3 poles of the a i r  sw i tch proper ly c l osed . 

P ut operat ing  hand le into the hor i z onta l pos it ion and rotate 
it unt i l  the operat ing  crank of the s i de of the mechan i sm i s  
i n  the pos i t ion shown on the sw itch contro l draw ing .  

A d just the c l os ing lock stop on  the c i rcular band to  lock 
the hand le  in th i s  pos i t ion and ad j ust length of operat ing  
crank as  i nstructed on  contro l draw ing .  

Ad just  proper ly length of  operat i ng p i pe and attach i t  to  the 
operat ing  cra nk. 

ADJUSTME NT: Bring red spot i n  front of the w i ndow by 
re lea s i ng the brake and rotat i ng the hand knob by hand . 
Set l i m i t  and l i ght contacts as per d i agra m pa sted i n s i de .  

O pe n  a i r  switch by hand and set  open i ng l oc k  stop so as  
to be ab le  to  lock the hand l e  i n  open pos i t ion .  

NOTE : I f  the sw i tch does not  open proper ly ,  chan ge 
length of crank and operat i ng p i pe unt i l proper operat ion 
i s  obta ined. 

Aga in  br ing red spot i n  front of w i ndow by rotat i ng the 
hand knob i n  the d i rect ion of the rotat ion of the operat ing 
p i pe to open, and check pos it ions of the l i m i t  and l i ght 
contacts w i th d iagram .  Correct i f  nece s sary . Put hand l e  in 
verti ca l  pos i t ion .  Operate e lectr i ca l ly and if neces sary, 
make f i na l  correct ions in l ock  stop pos i t ions,  and a l so 
l i m i t  and l i ght contact sett i ngs .  

T EST ING:  To test the mechan ism,  uncoup le  i t  from the 
operati ng p i pe by p lacing the operat ing  hand l e  in the hor i ­
zontal pos i t ion and operate e i ther b y  means of the control 
sw i tch or by actuat ing  one of the contactors momentar i ly  
w i th  a f inger. When push buttons are  supp l i ed for test ing  
purposes,  press  the des i red push  button momentar i ly and 
re lease. 

The mechan i sm is h i gh ly  eff ic ient and the motor speed i s  
very h i gh whe n runn ing id le .  For th i s  rea son the mechan­
i sm, when tested w i th the operat ing  p i pe uncou p led, dr i fts 
con s i dera ble farther than i t  does when operat ing  the a i r  
sw i tch .  Therefore, at  the end of  the test the mecha n i sm  
may stop i n  a pos i t ion i n  wh i ch recoupl ing i s  i mpos s i ble .  
To make recoup I i ng pos s i ble, proceed as fo l low s .  

Br ing  mecha n i sm e lectr ica l ly i nto a pos i t ion correspond ing  
to  the pos i t ion of the a i r  sw i tch. That i s , i f  the a i r  sw i tch 
i s  c losed, operate the mechan i sm  to c l ose, and v ice versa .  

I f  at  the end of  th i s  last operat ion the red spot cannot be 
seen i n  the w i ndow, operate the mechan i sm  w i th the a l u ­
m i num hand knob i n  a d i rect ion oppos i te to the one of the 
last operat ion.  That i s ,  if i n  the l ast operation the hand 
knob ran counter-c lockw i se (the hand knob and the opera­
t i ng hand le a l ways operate in the same d i rect ion) then 
rotate it by hand in a c l ockwi se d i rection unt i l the red 
spot appears in the w i ndow. 

IMPORTANT: A l way s check the sett ing of the l i m i t and 
aux i l iary sw i tch contacts after recoupl i ng .  
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1� 1ltaHI«d 
For ADJUSTING and OPERATING 

Type M 09-3B L or BR 

COU PL I NG AND UNCOU P L I NG :  The operat ing  hand l e  i s  
p laced o n  top o f  the mecha n i s m .  When the hand le  i s  i n  the 
vert ica l  pos i t ion, the operat i ng p ipe i s  coupled to the me­
chan i sm .  The hand le can be pad l oc ked i n  th i s  pos i t ion to 
prevent dropp i ng out. 

To uncoup le  the operat ing p i pe from the mecha n i sm s i mp ly  
move operat ing hand le  socket i nto the hor i zonta l  pos i t i on .  
W i th the hand le i n  the hor i zonta l pos i t ion i t  i s  pos s i b l e  to 
operate the a i r sw i tch by hand, e i ther to open or to c lose 
w i thout affect ing  the mecha n i s m .  The l i m i t and the aux­
i l iary sw i tch contacts move w i th the operat ing p ipe.  

A l so, w i th the hand le in  the hor i zont<J I pos i t i on, the me­
chan i sm can be operated in any d i rect ion w i thout affect ing  
the pos i t i on of the a i r  sw i tch or  of  the l i m i t  and aux i l iary 
sw i tch .  

R ecoup l i ng  can be done w i th the a i r  sw i tch i n  any  pos i ­
t i on s i mp ly  by return i ng the hand l e  to the vert ica l  pos i t ion .  
I f  th i s  oper-at ion seems to be d i ff i cu lt, g ive the hand le  a 
s l i ght  j erk s i deways (one or two degree s).  

ATTACHM ENT O F  O P E RAT I NG P I P E :  Ad j ust contro l 
so as to have a l l  three po les  of the a ir sw i tch properly 
c losed. Put operat ing  hand le  i nto the hor i zonta l po s i t i on 
and rotate i t  unt i l the operat ing  crank on the s ide of the 
mechan i sm  i s  in the pos i t i on shown on the sw itch  contro l 
draw i ng.  

Ad j ust the c l o s i ng lock stop on the c i rcu lar band to l ock 
the hand l e  i n  th i s  pos i t i on and ad j ust length of operati ng 
crank as i n structed on contro l  drawing .  

A d j u st proper ly length of  operat i ng p i pe and attach i t  to 
the operat ing crank. 

ADJUSTMENT:  Set l i m i t  and l i ght contacts as  per d i a­
gram pasted ins ide. 

Open a i r  sw i tch by hand and set open i ng l ock stop so as 
to be able to lock  the hand l e  in open pos i t i on .  

NOT E :  I f  the sw i tch does not open proper ly, change 
length of crank and operat ing p i pe unt i l  proper operat i on 
i s  obta ined. 

Aga in check pos-i t i ons of the l i m i t  and l i ght contacts w i th 
d i agram . Correct i f  neces sary . Put hand le  i n  vert i ca l  pos i ­
t i on .  Operate e lectr ica l ly and, i f  neces sary, make f i na l  
correct i ons  i n  lock stop · pos i t ions, and a l so l i mit  and 
l i ght conta ct sett i ngs .  

TEST I NG O F  M ECHAN ISM: To test  the mechan i sm un­
couple it from the operat ing p ipe by p l a c i ng the operat i ng 
hand l e  i n  the hor i zonta l pos i t ion  and operate by actuat i ng 
one of the contactors w ith a f i nger. When push button s are 
suppl ied for test ing purposes, press  the des ired push 
button. 

As the l im i t  sw i tch  does not operate when the mechan i sm 
i s  tested w i th the operat ing  p i pe uncoup led, one of the 
contactors wi I I  drop out as soon as f i nger i s  removed and 
the other can be re leased on ly  by pul l i ng out the kn i fe 
sw itch on the pane l .  For the same rea son,  recoup l i ng i s  
poss i b le i n  any pos i t i on of the motor and gears.  

1� 1/tet�U«ti 
For ADJUSTING Type M 09-3 (M otor) and S0-2 (Spring) 

M ECHANISM W H EN USED TO GETH ER 

IT  IS IM PORTANT TO FO LLOW THESE I NSTRUCT IONS 
CAR E F U LLY AND I N  EXACT ORDE�� .  

NOT E :  Paragraph s marked "AB "  app ly  t o  both M0-9-3A 
and M0-9-38 mechan i sms .  Paragraphs marked "A 11 apply 
to M0-9-3A on ly  and paragraph s ma rked "B 11 app ly  to 
M0-9-3 B only .  

IMPORTANT:  Do not trip unt i l  a l l  ad j ustments as per 
paragraph s l to 9 are made. 

1 0  

l -A B :  Mount the S0-2 mechan i sm and remove cou p l ing 
"C 1 1  by remov i ng p in  "A ". ( F i g .  l )  

2-A B :  Mount the M0-9 mecha n i s m  as  shown .  ( F i g . l )  

3-AB:  Un latch hand le  socket "B 11 of the MO-Q and sw ing  
i t  i nto hor i zonta l pos i t i on .  I n sert safety hand le  and  rotate 
s ideways unt i l it becomes poss i b le  to uncoup le both me­
chan i sm s  w i th coup l i ng "C ' .  www . 
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1� � 
For A DJUSTI N G  Type M 09-3 (Motor) and S0·2 (Spring) 

M ECHAN ISMS WHEN USED TOGETHER 

( Continued ) 

4-AB : W i nd the spr ings  of the S0-2 w i th hand l e  c lockw ise 
l ook i ng from top, unt i l  l atched . { F i g .  2)  

5-AB : Ad just stop bol t  11SB 11 i n  F i g .  3 a s  fo l l ow s :  

2 7  FRONT 

Fig. 1 

The operat ing angle i s  found on 
the contro l  draw i n g .  The stop 
bolt  can be made acce ss i ble  by 
rotat ing the mechan i s m  w i th 
operat ing hand le .  

6-A B :  Attach operat i ng p ipe to 
mecha n i sm by means of ang l e  
ad j ust i ng coupl i ng { F ig .  l )  and 
ad j ust the angle so  as  to be 
a ble  to c l ose the sw i tch by 
hand {or open i t, if the sw itch 
i s  automat i c  c l os i ng) proper ly  
w i thout stop bo l t  11SB11 touch ing 
stop  i n  the ba c k  of the mech­
a n i sm.  (The gap shou l d  be about � 11. )  Do not  change the l ength 
of the stop bo l t  to obta i n  th i s  
gap. 

7-A B :  Operate a i r  sw itch w ith 
handle severa l t imes bac k  and 
forth to make sure that it oper­
ates proper ly.  

8-A B :  Ad j u st l ockstep on top of 
M0-9 { F i g .  2) so as to be ab le  to 
lock the hand le i n  e i ther open or 
c losed pos i t i on of the a i r sw itch. 

9-AB:  C l o se the air sw i tch {open 
it if it i s  automat i c  c los i ng), 
l oc k  hand le  socket to lock-stop, 
take out hand le, connect battery 
l eads to the b ind ing posts mark­
ed + and - (F ig .  3) and tr i p  by 
comp lete i ng the c ircu i t .  

1 0-A B :  There are two operat i ng 
spr ings, one i ns ide of the other. 
The mechan ism is sh i pped w i th 

1. P o  s i  t i  on of h a n d l e  

ready t o  w i n d  spring 

of S0.2 a f t e r  tripping. 

2. P o s i t i o n  of h a n d l e  

with s p r i n g s  of S0.2 

w o u n d  and air-switch 

open. 

A is approximately o n e  

half of the total opera­

ting angle of air-switch. 

B lock stops on M0-9. 

Fig. 2 

liNGER NUT N ,  

LT'�';s w�, H 

' # 

STUD K �. BINDING 
0 0 � - POSTS 

LOCKING 5S:S:: ROD � STOP BOLT 
- 5 8 

C/'.P S C R E W  5 "  

both spr i ngs part ly  wound. The 
i nner spr ing acts on ly through a 
max i mum of 30° and i ts  purpose 
i s  to he lp  to break i ce or to over­
come st i ffness due to co l d  weather. 

To w ind the i nner spr i ng, tr ip  
the mecha n i s m  and screw i n  stud 
11K 11 { F i g .  3) in crank  to wh i ch 
the upper end of the spr ing i s  
attached. Lock w i th L ock  nut. 

Fig. 3 To w i nd the outer (ma i n) spr i ng, 
tr ip  the mechan i sm, remove screw 115 11, remove l oc k i ng rod ( F i g. 3) 

from its seat, i nsert it i nto one of the vacant ho les ad­
jacent to screw 115 11 and w i nd c l ockw i se { l oo k i ng from top),  
at the same t i me apply ing a l i ght pressure to the end of 
the loc k ing p i n w i th f i nger . The p i n  w i l l  thus  drop i nto 
pos i t i on when the next lock i ng notch i s  reached . Four 
notches are prov ided and they can be seen from under­
neath the rotat ing drum { F i g .  3) . 

1 1 -AB :  Above the magnet coi l and d i rect ly i n  front of the 
mechan i s m  {when i t  is in a pos i t ion ready to tr ip)  there 
are two broken-down bronze t r ip- l i nks .  The m idd le po i nt of 
these l i nks rests on a stud through the co i l , w h i ch i s  so 
ad j usted that the m i dd le poi nt is about 1 1 6 11 l ower than 
the ends of the l i nks.  

I f  i t  i s  des i red to have the mechan i s m  work  at a vo ltage 
l ower than that for which i t  is set, t r i p  the mechan i sm, 
loosen l ock  nut on top of stud support i ng the l i nks, screw 
up the stud, and l ock  with  lock nut. There i s  a f l at on end 
of stud for a wrenc h. The l i nks  must a lway s  be broken 
down suff i c i ently to prevent tr i pp i ng by v i brat i on .  (F ig .  3) 

1 2-A B :  • The auxi l i ary sw itch in the standard S0-2 mech­
an i sms  has three i ndependent s i n9 le pole, s i ng l e  throw 
c i rcu its,  each ad j ustable through 360° by loose n i ng the 
f i nger nut 11N 11 • { F i g . 3) The auxi l i ary sw i tc h  i s  operated 
from the a i r  sw i tch  operat i ng shaft. 

I nstruct i ons for sett i ng of the rotat i ng contacts are g iven 
on the w i r i ng d i agram . Be sure to t i ghten f i nger nut se­
cure ly {w i thout wrench) after contact sett i ng is completed. 

1 3-A B :  To lock  the mechan i sm so as to prevent tr ipp ing 
due to any cause {over load, v i brat i on, etc . )  take off front 
cover, remove lock i ng rod from i ts  seat { left-hand lower 
corner), and i nsert it i nto hole "H 11 d i rect ly  in back and 
above the center of the bronze tr ip  l i nks .  T he rod is long 
e nough so as to prevent repl acement of the cover wh i le 
the l i nks  are l ocked.  { F i g .  3) 
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IB-1450F 1� � 
For ADJUSTI NG Type M09-3 (Motor) and S0-2 (Spring) 

M ECHANISMS WHEN USED TOGETHER 
( C ontinued ) 

ADJUST I NG O F  M0-9-3 M ECHAN ISM 

I MPORTANT: Do not operate e lectr ic9 l ly u nt i l  a l l  ad­
ju stments as per paragraphs 1 4  to 2 1  are made. 

1 4-AB :  Remove both covers of the M0-9 by unscrewing 
the crank i n  the center of  each cover, and pu I I  out  the 
double kn ife switch on pane l .  

1 5-AB :  W i nd the S0-2 and latch i t .  Then c lose a i r  sw i tch  
with  hand le and lock  i t  i n  th i s pos i t ion  {open a i r  sw itch i f  
i t  i s  automat i c  c lo s i ng). 

1 6-A: Re lease brake by rotat i ng the 
lever under brake ( F i g .  4) and rotate 
the hand knob unti  I a red spot ap­
pears i n  the w i ndow on top of the HAND ;;.:c;B 

M0-9 (F i g .  1 )  d i rect ly underneath 
the p i n .  

1 7-A B :  Set the l i m i t  and l i ght con­
tacts as  s hown on photostat pasted 
i n s id e  of the mechani s m .  To do th i s  
u nscrew f i nger nuts under the two 
front stacks  of contacts and move Fig. 4 

t i N G E R  NUTS 

each contact to the des i red pos i t i on 
by press i ng a screw dr iver aga i nst 
the f i n s  between the two contact 
s urfaces ( F i g .  6) . The fi ns are ac­
ces s i b le from between the f i nge r 
pane l s  ( F i g .  5) .  C.Jre must be taken 
not to have the '''red 11 and "green 11 
I i ght contacts marked L 1'-R and L2-G 
mak i ng contact at the same t i me, as 
a s hort wi I I  resu It .  In t h i s  pos i t  ion 
the c l os i ng l i m it (L 1 -C) must be off. 

1 8-A : Open the a i r  switch  w i th Fig. 5 hand le  (or c l ose it, i f  it i s  automat i c  
c lo s i ng )  and rotate brake d i s c  agai n unt i l the red spot 
appears in front of the w i ndow 
d i rectly u nderneath  the pi n. 
Check the l im i t  sett ing s .  In 
th i s  pos i t i on the open i ng l im i t  
(L  1 -T )  m u s t  b e  off. 

IND IV IDUAL CONTACT 
Fig. 6 

1 9-A B :  Take out hand le  and sw i ng hand le  socket i nto ver­
t i ca l  pos i t i on unt i l  l atched ( F i g .  1 ) . The M0-9 thu s be­
comes coup led to the S0-2. 

20-A B :  Set the rest of the auxi l i ary sw i tch contacts i n  
both the S0-2 and M0-9 as  i nd i cated i n  the genera l w i r i ng 
d i agram, when i t  i s  furni shed. 

2 1 -A B :  Test i nstal l at ion  as fo l lows : C lose a i r  sw i tch 
through M0-9 e lectr i ca l ly .  Trip air sw i tch  through S0-2 
e l ectr ica l ly .  W i nd spr i ngs through M0-9 e l ectr i ca l ly .  

Dur ing thi s test i t  may be fou nd that the I i m i t  and aux­
i l i ary sw itch sett i ng have to be corrected . 

I M PORTANT : The l im i t  L 1 -T must be so  set as to perm i t  
l atch ing  o f  the spr i ngs when wound . The  l i m it L 1 -C must  
be so set  as not to a l l ow excess ive w i nd i ng of  the opera­
t i ng p i pe i n  c l o s i ng.  

22-A : To test the M0-9 on ly, uncoup le  i t  from the S0-2 by 
s w i ng i ng the hand le socket i nto hor i zonta l pos i t i on .  Lock 
i t  to lock- stop. Operate by actuat i ng contactors w i th  f i n­
ger. When push buttons are supp l ied, pre s s  requ i red button 
m omentar i ly and re lease. Recou p l i ng of the S0 -2 i s  on ly  
poss i b le  when red spot i s  seen i n  the w i ndow. 

22- B :  T o  test the M0-9 on ly, uncou p l e  i t  from t h e  S0-2 
by sw i ng i ng the hand l e  soc ket i nto hor i zontal  pos i t i on .  
Lock i t  t o  lock- stop. Operate by actuat i ng contactors w i th 
f i nger. When push buttons are supp l i ed,  pre s s  requ i red 
button momentar i l y  and re l ease. 

NOT E :  No lubr i cat ion  i s  requ i red i n  e i ther of the mecha­
n i sm s .  

(j]]) l iTE Imperial Corporation 

1 M-569 REPRO IN USA 
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