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o080 West Main Street, Alliance, Ohio 44601
Tel: 330.8293.8730 Fax: 330.823.9788

Operations Manual for:

WINKLE MAGNETICS
Model #
WI-F-EDCTT577
DC CURRENT MAGNET
MONITOR

FULLY READ AND UNDERSTAND THIS MANUAL
BEFORE PUTTING THIS UNIT IN SERVICE
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WI-F-EDC11577
i) POWER REQUIREMENTS

input Voltage
Nominal 230 VDC

Input Current Max
.2 Amps




WI-F-EDC11577

li.) SAFE OPERATIONING INSTRUCTIONS

1.) When power is applied with nc magnet voltage or magnet current, the
green “IN RANGE” light will be on and the power output relay (CR2) will
not be energized.

2.) When the magnet voltage is applied, the “AMPERES” meter and
“VOLTS” meter will display the voltage and current applied to the
magnet.

3.) W the current to the magnet falls below the value of the push wheels in
the “AMPERES” meter, the green “IN RANGE” light will go out. The red
“LOW” light will come on and the output relay (CR2) will be energized.

4.) The WI-F-EDC11577 will stay in the “LOW?” condition with CR2
energized until power to the entire unit (on terminals T10and T11) is
turned “OFF",

5.} If the system reset is required with out a complete power down, an
auxiliary power switch may be installed on the power input leads T10 and
T11. This control should be keyed so as to eliminate override by

operator,




WI-F-EDC11577

ifii.) CALIBRATION PROCEDURES

DELAY RELAY

1. Set the dip switches for normai operation (1,4,5= ON, 2,3,6,7=0FF}. *

2. Adjust the knob for enough delay to allow the current to settle and the
current meter to stabilize (two seconds should be sufficient) under normal
conditions.

CURRENT METER

1. With no current flowing through the current transformer CT1, adjust the
Display Zero pot (third pot from the edge in the back of the meter) o read
zero.

2. Allow approximately 200 Amps DC to flow through CT1 and measure the
actual current with a reliable DC Ammeter.

3. Adijust the Display Span pot (fourth pot from the edge in the back of the
meter) until the display on the meter matches the actual measured
current.

VOLTAGE METER

1. Snap off the front cover of the “VOLTS” meter.

2. Allow approximately 250-300 volts DC to be applied to terminals T8 (-M)
and T9 (+M) and measure the actual voltage with a reliable meter.

3. Adjust the “SPAN” pot (in the lower right corner) until the meter shows
the correct reading.

*- NOTE: Configuration of dip switch setting has changed for the delay relay, the
old configuration was (1,4,5,6= ON, 2,3,7=0OFF). The new settings allow for a

one to one-hundred second delay.




WI-F-EDC11577

IV.) WARRANTY

Our Warranty is for a period of {1) one year from the date of shipment to the customer.
The warranty covers defects in materiai and workmanship of the WI-F-EDC11577 DC
Current Magnet Monitor.




WI-F-EDC11577
V) NOTES
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OPERATING SPECIFICATIONS



3

Befors Attempting to Wire, Trouble-Shoot or Service this Bquipment Make Sure ALL Power is
Locked Out,
OPERATING SPECIFICATIONS:

The Model HC-4291-91831-202 Magnet Controller is rated to safely energize and de-energize
one or more DC Electromagnets. Please observe the operating limits stated below to avoid
damage to the control package or electromagnet{s):;

- Minimum Recommended Magnet Current Draw: 40 Amps DC
- Maximum Recommended Magnet Current Draw: 175 Amps DC
- Normal operating voltage: 230 VDC % 5%

The controller is pre-wired and in a nema 4 ventilated enclosure. The unit is designed to operate
from a push-button station or drum type master switch. Other types of operation (Pendant, P1.Cs,
etc.) are possible however, modification to the standard controiler hardware may be required.
Please consult Winkle Industries BEFORE attempting to altemately wire any other Lift/Drop
circuit,

o PLEASE NOTEH ~*

3efore servicing the controller or magnets, make sure that the main power "OFF". The power
should be padlocked in the OFF position, to avoid inadvertent power-up of the system.
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POWER HOOK-UP
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Before Attempting to Wire, Trouble-Shoot or Service this Equipment Make Sure ALL Power ig
Locked Out.

POWER HOORK-UP:

1.) Mount the DC Power Generator, Magnet Meter Package, DC Magnet Safety Disconnect
Switch, Magnet Monitor, and Magnet Controller,

Magnet Monitor to Magnet Controller Connections

1.} Locate the Magnet Controller Terminals (R, B, W, G).

2.) Place the output hole through the Magnet Controller enclosure in a position for easy hook-up.
3.) Using appropriately sized wire cable, attach each wire of the cable to these poles.

4. Runthis (R, B, W, (3) cable to the Magnet Monitor.

3.) Locate the Terminals (R, B, W, 3) in the Magnet Monitor.

6.) Place the input hole through the Magnet Monitor enclosure in a position for easy hook-up.

7.) Attach the (R, B, W, (3) cable to these poles.

8.) Locate the Magnet Controller Terminals (M1, M2, M+, M-, TM, 8M).

9.y Place the output hole through the Magnet Controller enclosure in a position for easy hook-up.
10.) Using appropriately sized wire cable, attach each wire of the cable to these poles.

11.} Runthis (M1, M2, M+, M-, 7M, 8M) cable to the Magnet Monitor.

12.) Locate the Terminais (M1, M2, M+, M-, 7M, 8M) in the Magnet Monitor,

13.) Place the input hole through the Magnet Monitor enclosure in a position for easy hook-up.
14.) Attach the (M1, M2, M+, M-, 7M, 8M) cable to these poles.

Magnet Controller to Magnet Connections

1.} Locate the Magnet Controller Terminals (M1, M2).

2.) Place the output hole through the Magnet Controller enclosure in a position for easy hook-up.
3.) Using appropriately sized wire cable, attach each wire of the cable to these poles.

4.y Runthis (M1, M2) cable to the Magnet.



5.) Locate the Cable Plugs on the Magnet.
7.} Attach the (M1, M2) cable to these Cable Plugs.

Lift/Drop Master Switch to Magnet Controller Connections

1.} Locate the Magnet Controller Terminals (6, 7, 15).

2.) Place the output hole through Magnet Controller enclosure in a position for easy hook-up.
3.) Using appropriately sized wire cable, attach each wire of the cable to these poles.

4.} Run this (6, 7, 15) cable to the Lift/Drop Master Switch.

5.) Locate the Terminals (6, 7, 15) in the Lift/Drop Master Switch.

7.} Attach the (6, 7, 15) cable to these poles.

Magnet Generator to Magnet Safety Disconnect Switch Connections

1.} Locate the Magnet Generator Terminals (A1, S1).

2.y Using appropriately sized wire cable, attach each wire of the cabie to these poles.
3.) Run this (Al, S1) cable to the Magnet Safety Disconnect Switch.

4.} Locate the Terminals (A1, S1) in the Magnet Safety Disconnect Switch.

5.} Place the input hole through the Magnet Safety Disconnect Switch enclosure in a position for
easy hook-up.

6.) Attach the (Al, S1) cable to these poles.

Magnet Generator to Magnet Controller Connection

1.} Locate the Magnet Generator Terminal (F1).

2.) Using appropriately sized wire cable, attach the cable to this pole.

3.) Run this (F1) cable to the Magnet Controller.

4.} Locate the Terminal (F1) in the Magnet Controller.

5.) Place the input hole through the Magnet Controller enclosure in a position for easy hook-up.
6.} Attach the (F1) cable to this pole.

Magnet Meter Package to Magnet Controller Connections

1.) Locate the Magnet Controller Terminals (+/5, -, AM-+, AM-).




2.} Place the output hole through Magnet Controller enclosure in a position for easy hook-up.
3.) Using appropriately sized wire cable, attach each wire of the cable to these poles.

4.} Runthis (+/5, -, AM+, AM-) cable to the Magnet Meter Package.

5.) Locate the Terminals (+/5, -, AM+, AM-} in the Magnet Meter Package.

6.) Place the input hole through the Magnet Meter Package enclosure in a position for easy hook-
up.

7.) Attach the {-/5, -, AM+, AM-) cable to these poles.

Magnet Safety Discopnect Switch to Magnet Controlier Connections

1.) Locate the Magnet Controtler Terminals {M-+, M-).

2.) Place the output hole through Magnet Controlier enciosure in a position for easy hook-up.
3.) Using appropriately sized wire cable, attach each wire of the cable to these poles,

4.} Run this (M+, M-) cable to the Magnet Safety Disconmect Switch.

5.) Locate the Terminals (M+, M-) in the Safety Disconnect Switch.

6.) Place the input hole through the Safety Disconnect Switch enclosure in a position for easy
hook-up.

7.) Attach the (M+, M-) cable to these poles.

=% PLEASE NOTE =~
User MUST be sure that the 230Vdc power into the controller terminals M+ and M- is af the
proper polarity before attempting to start this system.
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COMPONENT DESCRIPTION:
1) Magnet Controller

A.) The Magnet Controller supplies 230 vdc power to the lifting magnet (s) by way of
the "LIFT/DROP" Master Switch inputs provided by the operator.

V.) "Lift/Drop" Control
Ay Push-button control (when supplied)

1.) The push-button control contains two (2) push-buttons. One button is
marked "LIFT" and the second 1s marked "DROP". The buttons control the Lift
Contactors and Drop Contactors in the Magnet Controller. the "LIFT" button is a
maintained type that is mechanically interlocked with the "DROP" button which
is a momentary type to avoid inadvertent dropping of the magnet load.

B.) Lifting

A) When the "LIFT" button is pressed, DC current is supplied to the coil of the
Lift Contactors (Marked 1L, 21.). When these coils are encrgized, the Normally
Open Lift Contactors are closed and DC power is supplied to the magnet(s).

C.} Dropping

A When the "DROP" button is pressed, the "LIFT" button is opened because of
a electrical interlock. Current ceases to flow through the Lift Contactor Coils.
The Normally Open Lift Contactors open and the Normally Closed Lift
Contactor closes, When this contactor closes, and the "DROP" button is pressed,
current flows through the Drop Contactor coil. This closes the Normally Open
Drop Contactors (Marked 1D, 2D). This establishes a reverse DC current
through the magnets that aids in the decay of "Lift" current and de-magnetizes
the ioad ("Drop"” current flows in the opposite direction of "Lift" current).

This reverse flow of current is reduced to avoid damaging the controller
components by the use of the discharge resistor (Marked "R1").

The length of time this "Dirop” circuit is energized is controlled through the use
of a potentiometer (Marked "R4"). Adjust the "R4" rheostat for a clean drop of
the magnet load, to avoid "re-picking” adjust "R4" from "0" to "100" until a clean
drop is achieved. This adjustment should be made only once. If adjustment of
this rheostat occurs on a daily or weekly basis, please consult the factory for
specific instructions as to magnet duty, and controiler function. Failure to
consuit the Winkle Magnetics may causing damage to the magnet(s) or
controiler,
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RECOMMENDED ELECTRICAL SPARE PARTS LIST

Minimum Price Upon
Stocked Level Part No. Description Key DWG No. Request
1 WI-3210-59345-011  Size 3 Lift Contactor (Complete) 1L WI-1791D-E-602 -
1 WI-5210-59345-802  Size 3 Lift Contactor {Complete) 2L WiI-1791D-E-002 -
1 WI1-5210-59322-504  Size 2 Drop Contactor (Complete) D WI-1791D-E-002 -
2 WI-16924-0G00 Size 3 contactor tip kit 1L, 2L WI-1791D-E-002 -
2 WI-2317-000 & Size 2 contactor tip kit D WI-1791D-E-002 -
Wi-5722-000
2 WI-68014-007 Size 2 12VDC Coil D WI-1791D-E-002 -
1 WI-17489-000 Size 3 12VDC Coil 11, 2L WI-1791D-E-002 -
i WI-LWD-30-1212 Power Supply - WI-1791B-E-005 -
2 WI-225/200AC50 Shunt Field Resistors F-RES. WI-1791D-E-002 -
1 WI-JKS-3 CFU Fuse CFU WI-1791D-E-002 -
2 WI-JKS-20 RFU Fuses RFU WI-1791D-E-002 -
2 WI-FRS-R-200 Safety Disconnect Fuses FUSE WI-1791B-E-004 -
1 WI-K2180HIEBI-S  Safety Disconnect Diode Assembly DIODE WI-1791B-E-004 -
| WI-18-136-16AR Safety Disconnect Resistor RESISTOR WI-1791B-E-004 -
Respectfully,
Winkie Magnetics
Rich Edling

Engineering
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SECTION 7

SINGLE-POLE DC CONTACTOR NEMA SIZE 2 (CC1-CC6)
SINGLE-POLE DC CONTACTOR NEMA SIZE 3 (1L,2L)



SERVICE anp REPAIR PARTS

Puhmanxm;l 101
Jonuary 1988
Repi: Warcr 1983

NEMA SIZE 1, SINGLE POLE, NORMALLY ONEN, P/N 59311/59312/59313 SERIES

NEMA SIZE 2, SINGLE POLE, NORMALLY OPEN, P/N 58321/58322/59323 SERIES

P

INSTALLATION AND ADJUSTMENT

Mount the contacior vertically on a rigid support.
Refer to Figure 1 for proper clearances above
the top of the contaclor, dimension A, and in
front of the Arc Shield, dimension B, for arcing
clearance, or Arc Shieid removal,  Chegk
hamepiale data for corest eguipment. Check
that the contacior operafing coil (26} is the cor-
rect vollage. With a all power removed, pivol
the Arc Shield upwards and operale the conlac-
tor by hand. The conlac! tips [21){33} should
meet SQUARELY. If they do nol, atign them by
the procedure in the Contacl Tip Adiustment.
Pivol the Arc Shisld back 1o iis proper nosklfon,
CAUTION: DO NOT OPERATE THE CON-
TACTOR UNDER LOAD UNLESS THE ARC
SHIELD 1S PIVOTED TO THE FULLY DOWN
POSITION,

CONTACTOR TiP ADJUSTMENT
1. With all power removed, remove the Arc
Shiaid.

2. Check that the square projection on the lower
end of the movable conlacl {33) is seatsd in
the recass in the finger board (32).

3. Make sure thal the siationary contact fip is
against the stalionary contact brackel located
on the blowout coil assembly. (Fig, 2).

4. Replace the Arc Shield and pivol back 1o its
proper posliion.

ONTACT TIP REPLACEMENT

-8 contact tips should he replaced when the
contacts are word down lo dimensions shown if
Figure 2.

1. With all power removed, remove the Arc
shield,

2. Remove the movable contact finger (33} by
removing the sems screw {(38) and brass
washer (8}, To remove spring (31), push
down toward contact and twis! to right or lefi
and release.

3. Remave the Stalicnary contact fip by remov-
ing the Stainiess Sieel screw {1) and lock-
washer located on slalionary contac! bracket
{20}

4. Instail the new stalionary contac! tip using the
Stainless Steel screw and lockwasher,

- nstall new movabile finger over spring hook

on fingerboard. Replace spring by pushing
down and releasing so thal hook inside
spring engages fingerboard hook, Replace
shunt (36}, brass. washer and sems screw.
On size 2 contaclors, are horn {34} is held
under shunl by shunt screw (385),

2]

8. Manually operate the contaclor and check the
conlact lips for alignment. Align the contact
lips 1o mee! squarely.

7. Replace the Arc Shield and pivol back Lo its
proper posilion.

Fig. 1

ELECTRICAL CLEARANCES

Nole: Shaded aea for arcing
clearances o around, uninsy-
lated enclosure or ofher coniro
devies,

___NEMA SiZES
oM.

WARNING: ALL METAL PARTS OF THE CONTACTOR MAY BE AT
LINE VOLTAGE. ALL POWER MUST BE DISCONNECTED FROM
THE CONTACTOR BEFORE PERFORMING ANY ADJUSTMENT,
MAINTENANCE OR TROUBLE-SHOOTING PROCEDURES,

CAUTION: FAILURE TO CONNECT THE OPERATING COIL TO THE

PROPER VOLTAGE MAY RESULT IN
OPERATION OR DAMAGE TG THE COIL

IMPROPER CONTACTOR

Fig. 2 . | CONTACTOR A
s SIZE MATED DIMENSION
C | | _NEW  REPLACE |
(21) {20} | 1 N.O. 378" 73z
SIZE 1, 2 i
N.O. 123) ) I —
2 | NO. | 1332 174"

AUXILIARY ELECTRICAL CONTACTS

1. With all power removed, check that auxiliary
comtact (39) has the proper follow-up, With
new auxiliary contacts, lhe correct operat-
ing heighl is as shown in Fig. 3 when the
armature (30) is FULLY CLOSED.

The Auxiiiary Electrical Conlacis should he

replaced when inspection of the contacls shows

that they are Burned or badly Pitted. # is nec-
essary {hal the entire auxiiary block be re
placed as a unil.

1. With all power "OFF”, foosen terminal SCrews
and remove terminal leads. NOTE POSL
TION OF LEADS so they can he replaced
properly,

PROPER OPERATED HEIGHT
The snap ring on plunger is even with bottorn
edgs of cover opening ‘




2 Remove lingerboard (32) by removing
soraws (12) and washers {13}.

3. Remove Cortact Assembly by removing
slotled screws (38),

“install NEW CONTACT ASSEMBLY as
ihown in the exploded view.

jpckwashers  and

5. Replace Hngerboard,

SCrews.

&. Manually operale the contactor and check
the moving contacts for proper follow-up in
Fig. 3.

7. Replace leads on lerminais.

COIL REPLACEMENT

1. With ali power removed, disconnect the cofl
ieads.

2 Remove lhe hinge pin locknul (30) and
hinge pin (33). The hinge pin is THREAD-
£0 into the armalure side piece,

3. Remove the armalure assembly {30).

4. Remove the brass sorew (28 on the front of
lhe magnel core and remove non-magneic
spacer {28}, core ¢ap (27 and coit (26),

5 inatall the new coli using the core cap, Nnoh-
magnelic spacer and tighten the brass
serew. Noie that the steel sore cap, which
Is thicker than the nep-magnsalic phosphor
bronze spaocer, busl be inslalied againsl the
coil, (See Exploded View},

8. Reptace armalure, hinge pin, lock washer
and locknul,

7. Regonnec! the coll {eads.

SHUNT REPLAGEMENT

The shunt (38) should be replaced when the
fiexible braided wires are broken or burngd or
if the wires are loose in the terminal connec-
lors on efther end of the shunt:

Sizetand 2
Normally Open Contactor

1.With all power removed, disconnect the
hottam end of the shunt (26) by removing
hex nul (43, washer {3), and shunt,

2. Disconnect the top end af the shunt by re-
moving sorew (35), washer {8) and e
shunt.

3 install lhe new shunl. Connedt the lop end
of the shunt by replacing washer and
serew.

4. Connect the botiom end of the shunt by
replacing the shunt, nut and washer.

CAUTION: SHUNT MUST BE DIRECTLY
AGAINST MOVABLE CONTACT {33} OR
ARC HORN (34} AT THE TOP END AND
DIRECTLY AGAINST THE WIRE TER-
MINAL AT THE BOTTOM,

Qty. Oy,
ftem 1 2 3 ltem 1 2 3
ho, Description Part No. Pole Pole Pole No. Descripiicn pPart No. Pole Pole Pole
1 Base(Size 1& 2) 68013-001 t va Stationary Contacl Tip 2315-000 1 2 K]
Base (Size 1 & 2) 68013-002 1 (Standard, Size 1)
Base (Size 1) 68013-003 1 Stationary Contacl Tip 2317-0600 1 2 3
Base {Size 2} 68035-001 1 (Standard, Size 2}
2 Slud (1/4-20 x 1-187) 66475-015 2 4 8 Stationary Contact Tip 2315-001 1 2 3
3 Flat Washer (Brass, 1/4") 48251-010 2 4 3 {Sitver, Size 2)
4 Hex Nut {1/4-20}) 47253-021 5 1 15 Stationary Contact Tip 2317-00% 1 2 3
*5  Arc Shisid Assembly (Size 1) 47855-0060 1 2 3 {Silver, Size 2}
Are Shield Assemity (Size Z) 42856-000 1 Z 3 22 Groove Pin 57404-001 1 2z 3
& Siowoul Coft Support (L., Size 1) 42872-600 1 2 3 23 Lockwasher {1/47) 47252-088 1 2 3
7 Blowout Coil {5 Amp; Size 1 58726-004 1 2 3 24 Stug (5/16-18 x 1-1/4") 88475-017 1 1 1
Blowout Coli {10 Amp} Stze 1 58726-003 i 2 3 25 Core 58660-001 1 1 1
Biowout Cofl {15 Amp} Stze 1 58726-006 1 Z 3 =6 Coil (57.5 Volis) 58014-003 1 1 1
BlowoLt Coif {25 Amp) Sizes 1 &2 58726-002 1 2 3 Coil {115/125 Volls) 68014-002 1 1 1
Biowoud Coil (50 Amp) Size 2 58726-001 1 po 3 Coll {230/250 Volts) 68014-001 1 1 1
8 FlatWasher (Brass, No. 10) 47251-008 2 4 4] 27 Core Cap 18048-000 1 k 1
9 Lockwasher (No. 10} 47252-065 2 4 3 28 Non-Magnetic Spacer 19683001 1 1 1
19 Hex Head Screw - Stainless ATT779-042 2 4 4 29 Flat Head Screw {Brass, 47665-108 1 q 1
{10-24 % 3/8%) 4420 % 1/27)
11  Blowout Goil Core (Size 1} 42023-000 1 2 3 Armalure-Stator-Hinge Pin 58675-001 1 1 1
4 Round Head Screw (8-32 x 5/8%) 47241-104 3 4 5 Assembly
Size 1 * 31 Finger Spring (Size 1) 4657-000 4 2 3
Round Head Screw (8-32 x §/8"} 47241404 o o Finger Spring {Size 2) BE3E-000 1 2 3
Size 2 32 Finger Board 42005-000 1 1 1
13 Lockwasher {No. B} Size 1 47252-064 3 4 & *53  Movable Finger {Standard, 5721-000 1 2 3
Lockwasher {No. B} Size 2 47252-084 2 2 Z Size 1)
4 Mechanical Interiock Assembly Kit §8040-001 1 siovable Finger (Standard, 5722-00C 1 2 !
(Includes tem 18} Size 2}
Mechanical interiock Assembly Kit 68040-002 1 1 Movablie Finger {Sitver, 5721-000 1 2 3
{lacludes Hem 18) Size 1)
45 Blowbu! Coit Support (R.M., Size 1) 42871-G00 1 2 3 Movable Finger (Silver, 5722-001 1 ? 3
16 Blowou! Coil Insulator (Size 2) 42014-000 2 4 B Size 2)
17  Blowou! Coli Core (Size 2) 42024-000 1 2 3 34 Arc Homs (Size 2 Only) 42029-000 1 2 3
18 Round Head Sems (10-24 x 3/8") i 1 i 35 Sems Screw (10-32 x 387} 47800-128 1 2 3
19 Siud {1/4-20 x 7/8% 66475-016 1 2 3 36 Finger Shunl {Size 1) 4870-001 1 2 3
Finger Shunt (Size 2) 4873-000 1 2 3
20 Stationary Contact Suppart (Size 1) 58661-001 1 z 3 37 Auxiiiary Contact Assemily 68040-003 as reqd
Stationary Contact Support (Size 2) 58661-002 i 2 3 Kit {Consists of items 38,
38, and 40}
a8 Screw {8-32 x 2-1/167) 2 per auxiiary
*ag  Auxiiiary Conlacl Block 87976-001 as req’d
40 Lockwasher (No. 8) 2 per auxiliary

* Pacommended Parls for Mainlenance




!

COIL CHART

H

Coil PIN

- Voltage

OHMS at 20° C£10%]

$8014-003
68014-002

68014-001

57.6V
115128 V

2300250 v

150




TROUBLE SHOOTING _

TROUBLE POSSIBLE CA:USE SOLUTION
" “ontacts will no 1. fmproper o defeclive pperaling coil. 1. Check coll part number resistance to determing if coll is defective.
Jperaie or operalion o . \ . -
is siuggish. 7. Low control circull 5 Check that condrol ciroult voltage is & mimmum of 80% of raled coll voltage. |
it is zero, the problem ls elsewhere in he circuit.
3. Lpose connection in control cirsuit, 3. Chack connections and tighien il loose.
4. Mechanical interference or binding. 4. Check for mechanical inierference or bindings:
4a  Check mechanical intarlock interference.
4b. Manually close the contact anm, check thal the armature hinge pine are
MMW__MW_#_,M__”WJM%_M. —
Contacts will not 1. Core cap spacer damaged or 1. Inspect COTE Gap Spacer.
open. missing.
Contact lips 1. Loose connections. +. Chack conlact tips and shun! connactions and tighten if luose.
overheating, shorl . . ! . . i ’
contact tip life. o Movable or stalionary contact tip not | 2. Align contact tips by the procedure listed in the ADJUSTMENT-Cortacl Tip
praperly aligned Alignment instructions in this Service Bullelin. Check for positive contact
pressure from spring (31).
3. Forsign matler on contact surfaces. 3. Ramove [orsign matter.
4. Contact tips worn beyond 4 Check for contact war by the procedure fisting in the MAINTENANCE-Conlact
recommended fimits. Tip Replacement inslructions in this Service Bullelin.
§. Contact surfaces severely scored or | 6. Inspect contact surfaces anc dress wilh a file as required.
hurned
6. Arc shigid not properly instatied & Check thal arc shield is pivoted 1o the fully down position.
7. Normal load gurrents below 5% of 7 Use a smaller size contactor {o improve blowout action,
rated current of conlactor.
8. Excessive current, 8. Chack that load currents are within conlacler rating,
Operating Coil 1. Improper or defeclive 1. Check cail part number and resisiance lo determing if coll is defective.
Overheats.
2. High valtage condition on coif. 2 Check thal control circult voilage does nol exceed 110% of rated cail vollage
for exiended periods.
3 | pose connection & coil terminals. 3. Check conneclion and tighten if loose.

dustr;il Controls, Inc.

Hubbell In

a subsidiary of Hubbel Incorporated

4301 Cheyenne Dr., Archdale, NC 27263
Telephone {336) 434-2800 FAX (336) 434-2803
Rtip/faww hubbeli-icd.com

Sales@hubbell

dcd.com
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SERVICE anp REPAIR PARTS

NEMA SIZE 3, SINGLE POLE, NORMALL
NEMA SIZE 4, SINGLE POLE, NORMALLY

Y OPEN, P/N 58331 & 59335 SERIES
OPEN. P/N 59341 & 59345 SERIES

Publication
Mumbar; 103
May 1982

Rant.: Mav. 1080

INSTALLATION AND ADJUSTMENT

Mount the contactor vertically on a rigid support,
Refer to Figure 1 for proper clearances above
the top of the contacior, dimension A, and in
front of the Arc Shisid, dimension B, for arcing
clearance, or Are Shield removal, Check name-
plate dats for correct squipment, Check that
the comtactor operabing coits {31) is the corrent
voltage. Wilh all power removed. pivol the Arc
Shield upwards and operate the contactor by
hand, The contact tips (B) should meet
SQUARELY. if they do nol, align them by the
procedure in the Contact Tip Adjustment. Pivot
the Arc Shield back to its proper position, CAU-
TION, DO NOT OPERATE THE CONTACTOR
UNDER LOAD UNLESS THE ARC SHIELD 15
PIVOTED TO THE FULLY DOWN POSITION,

CONTACTOR TIP ADJUSTMENT

1. With alt power removed, pivol the arc
shield upward.

2. Check thal the movable contact tip is
against the ledge located on the movabie
contact noider {36) {Fig. 2).

3. Make sure that the stationary contact
hrackst located on the blowout coil assem-
biy. (Fig. 2).

4. The contact tip suriaces must be aligned
both vertically and horizontally {Fig. 2).

% Pivot the Arc Shield back to its proper posi-
tion.,

CONTACT TIP REPLACEMENT

The contact tips should be replaced when the
contacts are worn down fo dimensions showr if
Figure 2.

4, With all power removed, remove the Arc
shield.

2. Remove the movable contact tip by remov-
ing the Slainless Steel cap screw and iock-
washar located on movable contact holder
{35).

---Remove-the-stationary. contact-tip -by..re-
moving the Stainiess Steel cap screw and
Iockwasher located on stationary contact
bracket {30).

4. install the new stationary contact tip using
the Stainless Steel screw and lockwasher

s

5. Ipstall the new movable contact tip using
the Stainless Steel Screw and lockwasher.

6. Manually operate the contactor and check
the contact tips for alignment.  Align the
contact tips to meet sguarely.

7. Pivolthe Arc Shield back lo its proper posi-
tion,

Fig. 1

ELECTRICAL CLEARANCES

Note: Shaded area for arcing
clearances fo ground, uninsu-
laled enclosure or other control

devices.
NEMA SIZES
E DIM. 1 2
! A | 4% 1 434"
’ | 2% | 2%

L B

WARNING: ALL METAL PARTS OF THE CONTACTOR MAY BE AT
LINE VOLTAGE. ALL POWER MUST BE DISCONNECTED FROM
THE CONTACTOR BEFORE PERFORMING ANY ADJUSTMENT,
MAINTENANCE OR TROUBLE-SHOOTING PROCEDURES.

CAUTION: FAILURE TO CONNECT THE DPERATING COIL TO THE
PROPER VOLTAGE MAY RESULT IN IMPROPER CONTACTOR
OPERATION OR DAMAGE TO THE COIL.

Fig. 2 CONTACTOR | A
SIZE MATED DIMENSION
E
zizo 54 NEW REPLACE
3 ! 9/i6" | 5/16"
4 ’ 9/16" 5/16"

AUXILIARY ELECTRIGAL CONTACTS

1. With all power removed, check that auwdl-
iary contact (62) has the proper follow-up,
With new auxiliary conlacts, the correct op-
grating height is as shown In Fig. 3 when
the armature (46) is FULLY Closed.

2, Wadiustment is needed bend the fower
portion of the Knockers (44) {65},

The Auxiliary Electrical Contacls should be re-
placed when inspection of the contacts shows
that they are Bumed or badly Pitted. It is nec-
essary that the entire auxiliary block be re-
placed as & unil.

Fig. 3

|

i

PROPER OPERATED HEIGHT
The shap ring on plunger is even with
frottom edge of cover opening.




5.

With all power "OFF", loosen terminal
screws and  remove terminal  leads.
NOTE POSITION OF LEADS so they can
he replaced properly.

Remove Contacl Assembly by removing
slotted screws {60).

install NEW CONTACT ASSEMBLY as
shown in the exploded view.

Manually operate the conlactor and
check the moving contacts for proper fol-
low-up in Fig, 3.

Replace terminal ieads,

COIL REPLACEMENT

1.

2.

3.

With alt power ramoved, disconnect the
coil ieads.

7.

8.

netic spacer (34), core cap (33) and coil
(31).

Install the new coil using the core cap,
non-magnstic spacer and tighten the
prass screw. Note thal the sleel core
cap, which is thicker than the non-mag-
netic phosphor bronze spacer, must be
installed against the coll. {See Exploded
View).

Replace the armature and armature bear-
ing pin and lighten set screw.

Check that contact bhearing pin (48) is
centered and set screw (37) is tight.
Reconnact the coil Isads,

SHUNT REPLACEMENT

1.

With all power removed, disconnect the
pottom end of the shunt {39) by removing
hex head screw, iockwasher, washer and
shunt.

Disconnest the top end of the shunt by re-
moving hax nut {38), lockwasher and the

Check that contact bearing pin (48} is
centered and set screw (37) is tight,

install the naw shunt. Connect the lop
and of the shunt by replacing lockwasher

2.
shunt,
3.
4.
and hex nut,
5.

Gonnect the boltem end of the shunt by
replacing the shunt, washer, lockwasher
and hex head scraw.

CAUTION: SHUNT MUST BE DIRECTLY

Remove the armature bearing pin (45) by \
lcosening ihe set screw (50) T ) o o e mmed o T O L O o AaniE
Remove the armature assembly (46). if the wires are loose in the ferminal cornec- ARC HORN {34) AT THE TOP END AND
Remove the brass screw {35) on the frant® tors on either end of the shunt DIRECTLY AGAINST THE WIRE TERMI-
of the magnet core and remove non-mag- NAL AT THE BOTTOM.
Qty. Qity.
lflj:gn Description S “gm Description Pari No. size Size
: 3 4 o 34
1 Mouniing Pan 68605-001 1 1 32 Stator Core 58664-001 1 1
2 Base 67995-001 1 1 33 Core Cap 16940-000 1 1
2A Base §7985-002 1 1 34 Non-Magnetic Spacer — Brass 19683-001 1 1
*3 Are Shield Assembly 16973000 1 35 Fiat Head Screw — Brass 478685-108 1 9
Arc Shield Assembiy 16993-000 1 (14-2 x 12"
4 Spacer (Blowolit Guard Mouniing) 86870-015 1 1 36 Movabie Contact Holder 16027000 1 1
44 Arc Shield Retainer 50883-100 1 i 37 Set Screw (1/4-20) 47103-022 1 1
5 Blowout Coll Guard Assembly 16822-000 1 38 Hex Nut (1/4-20) 47253-021 1 1
Biowout Coil Guard Assembly 17376-000 1 38 Shunt Assembly 68000-001 1
b5A Biowout Coil Guard Assembly 68054-001 1 Shurt Assembly 68000-002 1
Blowout Colt Guard Assembiy 658054-002 1 40 Hey Head Screw (1/4-20 x 3/147) 47246-064 4 4
6 Lockwasher {1/4%) 47262038 8 9 44 Flat Washer (14" 47250-502 4 4
7 Hex Head Screw {1/4-20 x 1-3/47) 47248-070 1 1 42 Auxitiary Contact Assembly Kit 88040-001 1 1
TA Hex Head Screw (1/4-20 x 1-1/4") 47248-088 1 1 (Consists of items 43, 44,
'8 Contact Tip {Standard) 16924000 2 50, 61 and 82}
Contact Tip {Standard} 17279-000 2 4258 Doubte Auxiiary Contact Assembly 88040-002 1 1
Contact Tip (Sliver) 16524-001 2 Kit (Consists of iterns 43, 60, 61,
Contact Tip (Silver} 17278-001 2 62, 63, 64 [two requited], and 85)
9 Hex Head Cap Screw — Slainiess ATTT063 2 2 43 Sems Screw (8-32 x 5/16% 2 2
(1/4-20 x 518%) 44 Auxitiary Knocker 1 1
160 Blowout Coil Assembly (Starxdard) B7998-001 1 45 Armature Bearing Pin 58843-000 1 1
Blowout Coit Assembly (Standard) 67998-002 1 46 Armature Assembly 17354-000 1
Blowout Coll Assembly (B80 Voits) 67998-003 1 47 Contact Spring 16860-000 1
Blowout Coil Assembly (550 Volts}) 67998-004 i Contact Spring 17558-000 1
10A  Blowoui Coll Assambly (Standard) 67398-005 1 48 Contact Bearing Pin 16988-000 1 1
Blowout Coil Assembly (Standard} 573498-006 1 *48 Arc Horn 16925-000 1 1
Blowout Coll Assembly {550 Volis) 67998-007 1 OA  Arc Hom 68056-000 1 1
Blowout Coll Assembly {550 Voits) 57998-008 1 50 Hinge Pin Screw {10-24 x 38" A47103-005 1 1
11 Browout Coil Caore Insulator 16962-000 1 51 Stator Assembly 17366-060 1 1
Blowout Coil Core insuiator 17351-000 1 52 Stud (3/8-16 x 1-5/8") 86475-014 1 1
12 Biowout Colt Core 17348-000 1 53 Hex Nut (5/16-18) 47253-802 4 4
Biowout Colt Core 17349-000 1 54 Flal Washer {(5/16%) 47280-506 4 4
13 Biowout Coif tnsulator Washer 16861-000 2 2 55 Bottem Terminat 67997-002 1 1
A4 Fiux Plate Agsembly (R.H.) 16964-000 1 1 56 Hex Head Screw (5/16-18 x 3/4") 47246079 4 4
15 Lockwasher (/4" External Tooth) 473036082 2 57 -Hex-Head Berew - Stainiess - 47779086 .1 1
16 Hex Nut (1/4-20} 47253-201 1 4 (144-20 x 17)
17 Meachanical Intericck Assemply Kit 68041-003 1 1 58 Flux Plale Assembly {L.H.) 16965-000 1 1
(Consists of ilems 18 thru 24) 58 Hex Head Screw (1/4-20 x 2-1/2") 47246-073 1 1
18 Hex Nut (1/4-20) 101 50 Sorew (8-32 x 2-1/16"} z Z
19 Lockwasher (1/4") 11 61 Lockwasher (No. 8) 2 2
20 Fiat Washer {1/4"} 2 Z *682 Auxitiary Contact Biock 67876-001 1 1
21 interleck Bar 101 63 Sems Screw (B-32 x 1-1/2" 2 2
22 Collar i1 64 Nut (8-32) 2 2
23 Mounting Plate Assembty 1 65 Knocker, Double 1 1
24 Flat Head Screw (8-32 x 3/8") 22 88 Tie Bar Kit 59400-004 1 i
25 Hex Fead Screw (5/16-18 x 1/2) 47246007 1 1 {Conslsts of items 67 thru 71)
26 Lockwastier (5/16™ 47252039 & 5 67 Round Head Scraw (8-32 x 1/27) 4 4
27 Contact Support Bracket £7999-000 1 1 68 Lockwasher (No. 8) 4 4
28 Sockel Head Screw (5/16-18 % 3/4") 47100-088 + 1 [fe] Washer (No. 8) 4 4
29 Blowoul Coil Spacer 16971-000 1 1 70 Spacer 4 4
30 Stationary Contact Bracket 58665-001 1 1 71 Tie Bar 1 1
*31  Operaling Coil (230/250 Voits) 17358-000 1 1
Operating Coil {(115/125 Volls) 17487000 1 1
Operating Coil (57,5 Voils) 17488-000 1 1 [ S ~

* Racommended Parts for Maintenance




Parts 2A, 4A, 7A, 10A and 404 are used with Part Nurnber Series 59335 and 58345

COIL CHART _ R
Toil PIN- Voltage | OHMS at 20° % 2 &
17486 575V o5 ;
17487 115125 V 375
l 17358 230/250 V 1500
L i

e
i rouble Auxillary Kit
S

S . —




TROUBLE SHOOTING

TROUBLE

PCSSIBLE CAUSE

SOLUTION

Contacts will no
operate or operation
is stuggish.

—

[oA)

. improper or defective operating coll.

. Low contral circuit voliage,

_tLoose connaction in control circuit.

. Meshanical interference or binding,

. Check coil parl number resisiance to detarmine If coll is defective,

_ Check that control circuil voltage is a minimurm of 80% of raled coif voltage. If

_ Check for mechanical interference or bindings:

it is zeTo, the prablem is elsewhers in the circuit.

Check connections and tighien if loose.

4a  Check mechanical interlock interference.

4b, Manually close the contact arm, check that the armature hinge pins are
not binding.

4c. Manually close the contacior, check that the armature bearings are not
binding.

Contacts will not
opern.

. Oore cap spacer damaged or

missing.

Inspect core cap spacer.

Conlact tips
ovarheating, short
contact tip life.

b

. Loose connections,

Movable or stalionary contact fip not
properly aligned

. Forelgn malter on contact surfaces.

. Contacl tips worn beyond

recommended limits,

. Contact surfaces severely scored or

burned

. Arc shield not property Instalied

Nommal load currents below 5% of
rated current of contactor,

. Excessive current.

. Adign cantact tips by the procedure lisiad in the ADJUSTMENT-Contact Tip

. Check for contact war by the procedure listing in the MAINTENANCE-Contact

. inspect contact surfaces and dress with a file as required,

. Check that arc shield is pivoted to the fully down position,

. Use a smaller size contactor to improve blowout action.

Check contact tips and shunt connections and tighten {f loose.

Alignmert instructions In this Service Bullelin, Checi for positive contact
pressure from spring {31},

Remove foreigh mattar,

Tip Replacement instructions in this Service Bulletin.

Check that Ipad currents are within contactor rating.

Operaiing Coil
Overheats.

improper or defective

. High voltage condition on coil.

_Loose conrnedtion at coil terminals.

. Check coil part number and resistance ¢ determine if coll is defective.

for extended pericds,

-8, Check connection and tighten.if loose.

Check thel control circuit voltage does not exceed 110% of rated coil voltage

Hubbell Industrail Controls, Inc.

a subsidiary of Hubbell Incorporaied

4301 Cheyenne Dr., Archdale, NC 27263
Telephone {336) 434-2800 « FAX (336) 434-2803
http:/fwww . hubbell-icd.com
Sales@hubbell-lcd.com
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WINKLE INDUSTRIES

SECTION 8

LAMBDA L W SERIES POWER SUPPLY



Electronics Inc.L.2

Lambda Electronics inc,

515 Broat! Hotlow Road
Malvlle, Mew Yok 11747-3700
{United Slates of Amerlca
Tolephione +1 516 694 4200

Facsitniie + 1 516203 0519
Nl ffveendambcs com

Instruction Manual for Lambda Electronics
Model LWD-30
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A Stater Group Company




*2
are regulred,
47 ~ 83 Hz.
«3 . From 85 ~ 265VAC or 110 ~ 330VEC,
={ 1 From Mo toad to Maximaw Lead, constant input voftage,
#5 1 Foldback current Limiting with automatic recovery,
#f o AL JOOVAC/200VAC, 30% Output Power.
€7 o lpverter shui-down nethod, mamsa! resel.
48
al tern on.
«§ ; Qutpet - Chassis.

For rases where conformance Lo various safety spees (UL, CSA, eic.}
lnput voltage and freauency range wiil be 85 ~ Z5OVAC,

nen resuming operation in less than 15 scc. after power fallure
at o foad, softsiart cirewit with oot Fisit the in-rush current

NS TRUCTION MANUAL
W30 SERIES

SPLCIFICRTIGHS

e Wt _ O HOae-e L anse-TE T 10ae- 1915
SN (7 S ppan-suu T S ¢ A ot oo
JHomipal fuipel Veltage v P00 VS ¥ SO A 7 N i
& Haximn Outoul. furrent AL P30 O P e [ 1
3 Haximum Outpul Power LMW g, 20.8 : 3.0
A Eifictency (ve) _ (v1)8g ,A,.,,,.¥A..§!}___‘._.__,h .- 2 A
o tosut Voitage famge  (#2)- 85~265VAC {47 - £40HZ) or 110~-J30VH0

o LK inout Yoltape and Eren. Rane shown on Panel Lahszj_g_ﬁﬁ:x'zmm‘.ﬁl;_ﬁﬁﬁsz}

Bt furrent (Dya) . LBRAL o e QTR0 et i
A Le-rush Current, (Tve] . (=004 - T4k a1 00VAC_. 204 a1, 200VAG e
8 fyLoot Voltage Banee Oyl __E5l o OHI L (ahm -0F o CHE uxw (£5%) e
9 HaximupRinple & Hoise. TS LTI (T OO O O - O O I O Z{IQ.__.QUSQ__ LAl
10 Haxfmgn Line Renulakisn, eV 50 20 at 240 128 126 120 a4 § 150 180
11 Haximan toad Renitalion  («4ipy) 160 244 et 480 240 240 240 4601 200 idli]
12 Gyer _Lurrent _Prolection (=B)ga . _ Hore rhan 105% for sach chamngl _
i3 Gyar-Voltage Protegtion  (*70Y . CHT Only 115 ~ 135%
14 Hoid-ln. Tine {6)}8 __Hare then 20/ 108
151 temote Senslog — o -
5 lemnte OR/OFF fgntrot. - =
1 Varaliel Qperation =l - ‘
8 Serles Doerabion . POSSIBLE N
1S Deraliog _[GHRRAGINLS f 0 BT A T00%. B0% .. BOY._ BT 405
[t Onerating Humidity % . 0%~ 80% Rl .

1.8terage Temperature Pl <30
2 Storage Humidity ¥4 o~ SR
I Laed ing red — Gonveckion cooled .
04} Temperature Soufliciant {Typigal CHI Less than 1% CH2 ... 1853 than. 2% a1 0 ~ BUC .
U Hithstand Voltage Wi inmut - Chassis.  input - Durpel .. Z.KVAC for 1 min B 20mt
U6, Isolation Resistance )] o 0 ___Hors thah WIOHO ar f0 500v. at 20°C and 70X BH for 1 min,

T ¥ibration. Gl — . igss thae 2
I8l Shock 3 tegs Chan 20
o Wejghil o . — 8,84
il size  GLED o in 203760 5 1179 % 549732 (Refer Lo Outline Drawlag)

HOTES

«1 ¢ AU T00VAC and Maximum Output Power.
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L¥H30  SERIES

OUTRUT oL TAGE RANGE ol o

By means of Y. ADJ. in the power supply, out pul vnltagelcan bhe
adjusted within ihe range of nominal valtage -8% ~ 5%,

Turnming clockwise increases the voliane, .

CAUTION : Increasing the voltage excessively, i.e. nmore than the
nominal 9%, may cause the over-voltape protection {OUR) device to

operate.
OVER _CURRENT PROTECTION . :
There is an sver-—current protection (OCF) funetion bailt-—in. Wiren

any oxsessive curvent ar an gubput short-circult eccurs, O0F pbperates
te shut dewn the power supply intermittently. OBn renoving the
over—current copdition, the supply aubomatically recovers. The QCF
setting is fiwed and cannot be adjusted.

QUER _VOLTAGE PROTECTION

There it an over—voliage protection (DUP) functien built in CHIL
After OVD antivates, a minimum time lapse of 3B sec. is required froe
the mament of switohing off the input bhefore switching on the irput.
OV setbing is Fixed at 118~135% of CHI noainal output

again.
voltage.

OUTRUT RIPPLE/NOIEE

To measure the sutput ripplesnoise, please refer to Fig A for the
nonnecbions, fogurabe msasursments cannot be made if fhe ground

wire of the oscilloscope probe is foo long. ( bosdwidin g{auqﬂ: EOmty padl-
For hetter noise characteristics, . '

{a} input and cutput wiring should be separated;

(b} input wires as well as outpul wires should be twisted.

; 200w |
i 20 AWG wire

+3¥

Measuring polinrt
1
G2 2
RC 3
1
5

© Icl ;;#ca %RLL
+ [V

cHz

O

O

1o - !
L G2 ; RLZ
e O\_I Efig A

Gl

Cl, €2 : Film GCapaclrer 0, }luf

€3 : Electrolytic Gapacltor 100uF
G4 1 Electrolytic Capacitor AT0uF

INPUT SHHRGE CURRENT SUPPRESSION

Suppressien of input surpe curvent is built—in. Haowever, if & few
units are used together, care must be taken in the selection of the
inpu¥ switeh and ewbernal fuse.

WITHSTAND VOLTAGE, I80LATION RESISTANCE

CAUTION @ Before testing ensure that both input terminals as well as
output terminals are shorted. The high voltage applied should be
graduslly ingreased frsm or reduced to zero, to aveid any excessive
pulses.
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LW030  SERIES

| MOUNTING POSITION

(A} STANDARD ) ¢y ourPUT
MOUNTTNG ‘ CONNECTOR
.

Fi
"] s

NOT PERMISSIBLE

QUTPUT DERATING
{ PERCENTAGE OF FULL LOAD}

MOUNTING

AMBIENT POSITION | A B c B
TEMPERATURE \-‘\

20°C _ 1100 | 100 | 100 | 100

" 30ec 100 | 100 | 100 | 100

406*C 100 100 80 | 100

50°¢ - a0 | 60 | 50 | s0-

60°C 40 | 40 | 30 | 40

FUSE

BRATING ¢ 250V 134 :
UL/CSA or IEC-Approved type should be used to meet safety
reguirements, When changing fuse, ensure that the same [ype
and rating is used. Avoid using [ast-blow fuse.

Mmoo e e
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4 26mm height
4 Ouipuis 2 and 3 isolated from oulput

+ Universczl Input {85 - 265VAC)

Process Con#roi NC Machmmg,
Automoiive, Packaging Equipmaent,
Materials Hendling,

Chemical Processing, Rabols
Burn-in & Tesi, Aulomatad

Tasl, instrumeniation,
Measurement, Detection

Vending Machines, Elevators,

Faciory Auiomcmon

Test & Measuremant

Avtomaled Service

Video Gaming, Paint of Scle Equipment

pYPLi T

+ Low Prfiie
¢ lsolated 2nd and 3rd ouipuls

* Ass:sis Sysiem Iniegmimn
& Enable series operaiion for higher volicges

& Power irading between oulputs

+ Watthox design on LWT

1055 Del Sol Bivd « San Diege, CA 92154 + 1-800-LAMBDA-4

w15 W30 LwWT15H LW T30M EWT50H
[TEMS e . _
£ phdx GutputPowerliyp) 1L W T S A 'y BTt SRR /A B 30 Yo
Efficiency {Typ) % b4 70 72 73 72
G ACHRR 'Vohage range: - SO LT 85 26EVACHAY - 440HZ) Co :
i MDC Enpuf Voltoge range - _ HO 350vVBRC i ND SSOVDC
Flaput Gurrent Typ: (1007200VAC) 1, & A2 SD72/0:36 AT 0.7/0:42 /04T
Inrush Current (110/200VAC) A 17/34 14/28 14/28 16/3% 16/32
L OdtputT Yoltoge Adjustment . g 5V: 5.jo.5.25Y, 12V 12:40, 12:6Y, 15V 15V40 15, 75Y
Ouiput Voliage Accuracy - Output 2 5% | Output 2 & 3 £5%
. Temiperature: Coefficient: - Output. 1 <. 1%, Output Zior. 3, <2% a0~ eeC -
~ Line Reguidlion - 1%
" loadReguldtion . R T e TR S T o S
Ripple & Noise - SVET00mY, 12V & 15V 150mY 24V: 200mV I Oufpuf 1: 100mY, Cuiputs Z & 3: 150mVY
. Overcurrent Profeciion - : I >105% B
Overvoltuge Proiection v Main ouiput only: 5.75 - 6.75Y, manual reset
: HoldWp Time (fyp ot TOOVAC)H ms- ' R e
Series Operation Possible
O perdlingtTemperaiuras “WD03C e+ 60°C, deraie,as-foliaws: 40:C 100%;. BO°C: 60%, 60°C:40%
IWT: O"C to +60°C, deraie os follows: 40°C: 100%, 50° C: 8B0%, 60°C: 60%
Storage Temperaiure °C -301t6 +B85°C
Operaiing Humidity 30 - 90% RH.{Non condensing}
* Storage-Humidiy - 10" - 95%:RH-(Non:condensing) -
Cooling - Convection
" Withstand Voltage + L inputto Grd, Inpul o Oulpat 2KYAC (20mA) | Inpuilo Gnd ZRYAC fnput fo Cutpul 3kYAC [20mA)
Isolation Resistonce = 100M at 25C & 70%RH, Ouinut lo Ground 500VDC
- Vibration (nen operating] . 19.6m/s* ©10-55Mz(1 min) <19.6m/s” {1 hr)
Shack 194, Tm/s’
Stfety Agency Approvals (1) LLA0PE0-1, CSA60P50-1, BNGI9E0-1, CEIVD LUL60950-1, CSAG0950-1, EN6GY50-1, CE LVD
Conducled £Mi FCC Class A YDE Class B, FCC Class B
Weight (Typ) g T80 - L 250 220G I 300 | 400
Size [WxHxD} mra Please refer to oulline drawings
Wetrranty One Year
{1} LWD Series approved as ELV Y LWT models only
Mote: See Insiolation Manual for full deleils, lssl methods of paromaeters ond apphicalion notes
47




WD 150812

WD 15-0524
tWD15-1212
IWD15-1224
IWD15-1515
LWD30-0512
LWD30-0524
LWD30-12172
LWDBG—‘%ZQA
WD30-1515

LWT15H-5272

LWT18H-5FF

(LWT15H-525

LWT30H-522

LWT30M-5FF

LWT30H-525

IWT50H-522

LWTA0H-5FF

IWT50H-525

12V
24V
15V
15v
5V
+12V
iy
5V
+ 15V
=15V
3%
412V
-5V
5
+72V
i

+ 15V
Y

+12V
-5Y
5V
+12V
-12Y
a8V
+ 15V
-15Y

+12v
-5V

1.2

— D e (L

R

[

COMPONENT SIDE D]
o

ﬂ] HE

T

TOP EW

USE 220 BOHEWS

ARAM MAY, PROTRUSION R UNT

Ut 7¢ Jhi EOAEWE

AREA MAX SIROTHUEION IHTD UHIF

HOTTOMHEW

-
PO 00 S ——
{3t H SIS WEIBHT:
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SPECIFICATIONS

NERIC - LAMBDA

PAT24-01-02 4
Hodael
| Items LYD30-1524
1. [ Nominal Cutput Yoltage ) i b,
7. | Haximum Gutput Current A i, 0.6
3. [ Haximum Qutput Power W 25 4
&, | Bfficiency {Typ) (¥1) % 72
5. | Input Voltage Range {x2) |- B5-IBEVAC (47-440Hz) OF 110-350VDC
AC Input Yoltage and Freu. Range ghown on Panel Label
L 100- 240940 (47-00Nz)
8. [ Inpat Current (Typ) («B) 1A 0.74/0.38
T T In-rush Current (lyp) (%8} | A T4A at LOOVAC, 284 at 200VAC
8. | Dutput Voltage Range (yps .1 % Chanmel | = 6%, -0 , Channel ¢ Fized 0f
0. THaximue Rippie & Noise v 160 | 200 ]
10.] Fanimer Line Regulation (1) ImY a0 , 240
71 Manimem Lond Regulation (¥4) m¥ 300 , 488
19 {fiver Current Protectien (¥5) | A Nors than JOA% for aach shannel
13.0 Over Voltage Protection (#7) 1V Channel | only ... 116f-—~135%
14, Hoid-up Time . T Hore thap 20 / 100 .
15.1 Renote Sensing ‘ -
16, kemote ON/DPRF Control
17.i Parallel Opsration -
18.] Series Uperation Pogaible
18.] Operating Tepperzture O~ BC~40C .. 100 80T ... By 80°C ... 40%
200 Operating llumidity % 30~ 90% Bl
23 . Storage Temperature c -30 ~ 85
79 Storage Humidity % 10 ~ P5¥ FH
23.] Cooling - Convection covled
94.] Temperature Cooiticient (iyp) |- Chapne] 1 ... ¢ 197 Channsl o ... < 2% at U~B0C
25,1 ¥ithatand Yoltage %7 Input-Chassis, input Qutput ... 4.0 KVAC for 1 min. @ I0nd
26.] Isolation Resistance {(#G] | {52 Nore thaw 100MEL at DCHO0Y at 25T and 103 RH for I min.
27.] Yibration [€] L/
28.1 Shock G 20
28.{ Yeight o m 750
30,1 Size (W.H.D) - 0 X 26 % 150 (Refer to Outline Dwg)
NOTES
x 17 At 1009AC and Maximum Output Pover.
% 7! Ror cases whore conformance to varieus safety specs (UL, CSA, etc.) are required, input
voltage and freguency range will be 100- 240V4C, 47-83Hz.
® 3¢ From Ah- JBGVAC or 110-3504DC, constant load.
% 4 * From No load to Hakimum load, cunsbant lnpub volbage.
% 5 ' Poldback curreat limiting with autopatic recovery.
= 6 ; At 100VAG/200VAC, 30V Ouuput Power.
% 7% Tavarter shut=down aethed, aanyal reset,
% 8 7 Whan resusing operation in less thap 15 sec. after power failure at no load, softstart
elireuit will not limit the incrush current at furn-=on.
% 91 Gutput - Chassis.
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WINKLE INDUSTRIES

SECTION 9

HUBBELL LIFT/DROP SWITCH
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Magnet Controller Lift/Drop Switches 4215
Catalog Price List 4215 » July * Replaces Mar 2004

Eeatures

+ Easy Terminal Access

« Heavy Duty Double Break Contacts
+ NEMA Type 1 Enclosure

How to Order

Part Discount

N ab Description Scheduie
umber (ET)
HCTA4215 § Lift'Drop Switch Types 4281, 4292 or 4295 Controllers 3450
HCTAMO2B | Lift/Drop Switch for Type 4296 Controller 3450
HCTAMGT | LHt/Drop Swiich with Overlapping Contacts $450

Connection Diagrams 4291/4292/4295 Automatic Discharge Magnet Controllers

HCTA4215 HCTAMS2B HCTAMG1
LIFT DROP LIFT  OFF DROP LIFT DROP
p P L P < H L P — L
| |
i D D — D
Maintained in both positions D%ig;?g?éﬁ?ﬁ;%) ﬁ?%né%i:ﬁgg&:s tgog?:gg ns
Contact Rating Table
Part Number Voltage Amps
HCTA4215 115/230 VDC 5
HCTAMSZB 115/230 VDC 5
HCTAMO2B 115/230 VDC 5

Page 1 of 2




Dimensions
NEMA 1 Enclosed

HCTA4215 AND HCTAMGH1

(3.875 CONDIAT ENTRY HOLES
FARSIDE (2 PLACES)

LIFT MAINTAINED

4.75

P — 2% 3.813 —es
4 1 2% :f
& 1000,
7 f 2.000
: ‘ NG & ‘lr
l I 7 50“ | o &
\9.281 MOUNTING
Yyt — HOLES (4 PLCS)
3.44 DROP MAINTAINED - 6.57 -
A-17326-0023
HCTAM92B
@.875 CONDUIT ENTRY HOLES
FARSIDE (2 PLACES)
LIFT MAINTAINED 4.75
[
24 2% 50 ] e 2% 3,893 ———>]
1.58 L A @ Py
| i 84 /( 1000
! & 2%
2.000
84 AN
3.6 ; » N }
L T N ‘fﬂ\
- \ @281 MOUNTING
N p— HOLES (4 PLCS)
3.44 DROP MOMENTARY ; 6.57 _ >
A-17326-002

Page 2 of 2
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ENNEZ S

Replacement Parts

‘May 2007

H-HCTA4215
Magnet Master Switch
Master Switch

3 Type H TA42]5
ITEM PCS PART 17,16 15
NO. NAME OF PARTY REQD | NO.
1 Rotar Assembly, complete with 1 HC91113--302 \
Spindie; Shaft Collar; (2)Cams; ok
Detent Cam, Spacer; Cv Srg. 2
Wsh.; .25 Snap. Ring.; & -
Trapping.Ring.
2 Spindle 1 HC91113-267
3 Nylon Shaft Collar 1 HCD08581-001
4 Cam 1 HCD{98300-001
5 Cam 1 HCD09301-001
] Detent Cam 1 HC-91113-298
7 Spacer 1 HCD09580-002
8 Curved Spring Washer 2 HC-57535-004
9 .25 Snap Ring 1 HCS00183-001
10 Trapping Ring 1 HCD09324-001
11 Top End Plate 1 HCD08592-001
12 Detent Compression Spring 1 HC67881-033
13 Contact Block 1 HGD505642-002
14 Cover Assembly 1 HC-81113-303
15 QOperating Handle 1 HCD50620-001-
16 #8-32 x.376 Lg Rd Hd Sem Ser 1 HC-47861-098
17 #8 Brass Flat Washer 1 HC-47251-007
18 #8-32 x.312 Bnd Hd Grnd Scr 1 HCS00280-001
18 Ground Cup Washer 1 HCD00862-001
20

CONNECTION DIAGRAMS
Biagram For Magnet Master Switch

TA4215 ROTOR

- HANDLE END
- DROP LFT
P L
!
R | =D




WINKLE INDUSTRIES

SECTION 10

YOKOGAWA VOLT METER
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INSTRUCTIONS
N
—\v;\Cb.\Q D
g«“‘“f;\‘ff\o‘(;ﬁ TYPE 180
o
L™ EDGEWISE INSTRUMENT
O R
\Sﬁ\ “a'Qc"\.\
YOKOGAWA c»:%o\;;c@
b

Cut the panel as indicated in Fig. 1. All drilling and wiring on the switch-
bhoard should be completed before mounting the instruments. It is advisable to keep

wires carrying heavy current as far as possible from all indicating instruments.
A-C instruments should be connected as shown in Fig. 2 to obtain best results
No leads should be placed adjacent to the edges (the narrower side) of the instru-
ment case. Leads may be brought back from the rear of the case at any angle. The
leads for ammeters with full-scale ratings of 20 amperes or more, if the leads are

to be attached to the panel, should be arranged as shown in Fig. 3.

CARE OF PLASTIC CASE

CLEANING .
To clean the plastic case, wash it with soap and water. To remove grease or oil,

use kerosene sparingly. DO NOT use acetone, benzene, carbon tetrachloride, fire-
extinguisher fluids, lacquer thinners, or window sprays containing these solvents,
since they will smear and soften the window. After cleaning, treat the window with

in antistatic agent as described below.

f ~ REMOVAL OF ELECTROSTATIC CHARGE
' It is recommended that the case and window be wiped or blotted periodically
with a clean chamois or soft cloth dampened with antistatic solution. This must

be performed after each window cleaning. Do not rub the window with a dry cloth
as this is likely to cause scratches and build up an undesirable electrostatic

charge.
RENEWAL PARTS
The parts listed below may be obtained through the nearer Yokogawa Corp. of America
Sales office. : -
Aluminum Color Black Color
Part Name Cat. No. Cat. No.
Gasket 3829K13P001 3829K13P00!
Trim Piece 8688KI10P002 8688K10P0O03
Mounting and Terminal ‘
Hardware 4149K16G766 4149K16G766
Cover Assembly 2827K24G701 2827K24G711

Light Bulb (6.3V) 4868K33P003

These instructions do not purport to cover alf details or variations In equipment nor lo provide for every possible
contingency to be met in connection with installation, operatfon or maintenance. Should further information be
desirad or shouid particular problems arise which are nol covered sufficiently for the purchaser’'s purposes, the

matier should be referred (0 the Yokogawa Corporation of America.




Page 2 TyPE e
SOURCE
—AE oo
B y /— FDRHVEEJQIECAL {)1
U T TERMNIALS
g AC INSTRUMENT  AC INSTRUMENT
2 , Fig. 2. Lead Dress for LOAD T aiston
g oo A-C Instruments,
g 5.895 SOURCE
z
&
v/ I
L RESISTOR Eﬁﬁf&ﬁ_s
2 INCHES MINIMUM WITH EXTERNAL RESISTOR
LOAD .
LI Fig. 3. Lead Dress for
toorier | Et¥ High-Current Ammeters.
F 3530 SOURCE POTENTIAL TRANSFORMER
3 £.269
% 7.008 H1 x1
*For 5 or more instruments, add 1.739” to e 5
Dim. A for each additional instrument. FUSES HETER
Fig. 1. Panel Cutout Dimensions. ; L OAD WITH POTEKTIAL TRANSEORMER
Fig. 4. External Connections,
SOURCE SOURCE A-C Voltmeters.
o]
X BACK VIEW
_ | o + SOURCE
o 2, ? CURRENT TRANS . l
METER METER - |
TERMINALS TERMINALS 1
! %
TRANSRORMER WITH TRANSFORMER TERMINALS
LOAD LOAD
. LOAD WITHOUT EXTERNAL RESISTOR
Fig. 5. External Connections, A-C .
Ammeters. SOURCE
SOURCE SOURCE
-
i RESISTOR
o - 1 &
+
WITH SHUNT WITHOUT SHUNT METER
TERMINALS
LOAD LOAD LOAD

Fig. 6. External Connections, Fig. 7. External Connections,
D-C Ammeters. D-C Voltmeters.

YOKOGAWA CORP. OF AMERICA, 2 DART ROAD, NEWNAN, GA. 30265

Printed in U.S.A.




WINKLE INDUSTRIES

SECTION 11

CROMPTON ANALOGUE METER RELAY
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Features

Monitors and controls any
variable which can be
converted in to an A.C. or
D.C. signal

Rugged shock and
vibration resistant design

Indicator, relays and
power unit in one housing

Controf function continues
if the indicator becomes
damaged

Stable electronic
switching cireuit does not
use lamps, photocells,
inductors or capacitors

Taut band, fivid damped
indicator

Isolated input signal

LED relay state indicators

Applications

3 A
FNEEEBE

Voltage monitoring”
control current monitoring

Overload alarm

Battery monitoring/
charging

Temperature indication
Temperature controf
Load shedding

Power factor correction

~Freguency monitoring

Level controf

Meter Relays
239 Series Analogue Meter Relays

Series 239 meter relays combine a highly
accurate indicator with High and Low set
point relays. The relays can operate
alarm and control devices when the
monitored signal value moves oulside the
chosen set point fimits shown by
adjustable red index pointers.

A single compact case houses the unit
which reqttires only the input signal and
power supply thus saving space and
installation time.

Meter Relays o P}H&ﬁéi"ﬁodé

One relay, two setpoints

Upscale de-energised, down scale energised.
Typical applications: Liquid level control,
load shedding & power factor correction,

One relay, one set point
Upscale energised, downscale de-energised.
Typicat application: High alarm.

Two relays, two set poinis
Mid band de-energised, outside band energised.
Typical applications: High and Low afarm, High alarm plus shut down.

Twao relays, two setpoints
Both upscale energised, downscale de-energised
Typical application: High alarm plus shutdown.

Two relays, two setpoints

High and low midband energised,

outside band deenergised. No time delay.
Typical application: High alarm plus shuidown.

Two relays, two set points
Both upscaie de-energised,downscale energised.
Typical application: Frequency monitoring.

One relay, one set point
Upscale de-energised, downscale energised.
Typical application: Low afarm.

Two relays, two set points

Midband de-energised, cutside band energised. :
Oper'ates from from 2, 3 or 4 wire resistance temperature detector (RTD).:
Typical application. Temperature indication / control. :

Fwo relays, two set points

Midband de-energised, outside band energised.

Operates from thermecouple input. Cold junction cempensation and
thermocouple break protection are standard features.

Typicai application: Temperature indication / control.

| 239307

Web: www.cromplen-instruments.com » Email: crompton.info@tiycoelectzanics.com 2002
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{rompton

Meter Relays

239 Series Analogue Meter Relays

Specification

Adjustments
Fromt panel comprises Set-point potentiometer(s},
one per sek-point
Rear panal comprises Delay potentiometar(s}, one
per sel-point
Measuring laput:

Note: Alf inputs are average sensing, but RMS
calibrated

A.C. Yoltage: 10V 1o BOOY RMS
{Sensitivity 1KLY 1o
100K/, max. 2 .5MQ

A.C. Current: TmA o 154 RMS {(20mV
drop)

D.C. Voltage: 10mY 1o 600V RMS

{Bensitivity 1KV o
T00KL/Y,

max. 2.5MC Centre zero
aption up to 800/0/600V

100uA to 15A (20mV drop}
Centre zero option up ta
15/0/%5 amps

D.C. Current:

Maxtmum continyous

input voltage 1.2 % rating continuously
{600V max.)

Maximum continuous
input current 1.2 » nominal (15A max.)
Maxirmum short duration

6 ¥ nominal for 6 seconds
(30A max.}

Frequency manitoring: 50Hz to 60Hz +10%
Burden <0.5VA

1 second

TQ0° deflecticn

Ferrous of nonferrous
2600V r.m.s. for 1 minute

input current

Damping time:
4" Scate:
Pane) material:
Digjectric test:
Auxiliary supply

Aux. voltage A.C. 110, 120, 220, 230, 240,

277, 480V AC, {20%)

12, 24, 48, 120, or 136Y
maximum 156Y D.C.

50 to B0Hz £10%

Aux. voitage .C

Auyx. freguency

Burden: <1.5W
Adjustments and Accuracy
indicator accuracy  Class 1.5

98% of scale
1% of range
1% of range
0.5% of range

Set-point range
Set-point accuracy
Set-point pysteresis
Trip repeatabitity

Options

<1 sacond

0 to 20 seconds, adjustable
by petentiometer on rear
panel Option: O to 10
seconds and 0 to 40 seconds

Retay tripping time
Thme delay

Indization Single red LED, per set-point,

to indicate trip condition
Cuiputs
Refays DPCO contacts
rated SA @ 250V A.C.

SA @ 30V D.C. resistive
etectrical iHe =10* operations
@ BA, 250V AL,
contact class B
(iEC BOZ255.0-20)
Cenfigurable to energise of
de-snergise on inp

Refay iogic

Options

Relay latching When the measured signat

reaches the set-point, the
relay changes state and
stays in this condition unth
the auxiliary supply is
interrupted

Environmentat and Mechanical

Ambient temperatire
+15°C fo 4 30°0

nominal range of usel’C to +60°C
Storage temperature -20°C o <70°C
Relative humidity <80%, non condensing
Shock 15g/11ms (EN 60068.2.27}
40g/8ms {EN G0068-2-29)
10 to 300Hz {EN 60068.2.6)

reference range

Bumping
Vibration
Protection class

{BS EN 80529) Tenminals to P20

Enclosure to P50

Enclosure
Flammability ULB4V
Terminai capacities T to 4mmr sofid or stranded
conductors
Wetgnt <tky

EU Directives
Low Voltage Directive 73/23/EEC amended by

93/68/E8C

EMC Directive 89/336/EEC amended by
83/68/LEC

CE Mark Direclive 93/68/EEC

CT  Calibrated at °C
EB Both relays latch, external switch to

reset

£H High relay latch, external switch to
reset

EL  Low relay latch, external switch to
reset

FK  Finger knob setpoint adjusters

K¥  Sensitivity 10Ck/volt for A.C. input

KW  Sensitivity Tk/volt for D.C. input

KX Sensitivity 100k/volt for D.C. input

LB Both refays latch, remove auxiliary
supply o reset

LH  High relays latch, remove auxiliary
supply to reset

LE Low relays latch, remove auxiliary
supply to reset

MC  Clamp band fixing

NH  Hysteresis

PD Electrical heavily damped movements
PG Panel mounting gasket

RP  Retrofit plate 237 meter relay

S Red line on instrument dial

SM Custorner logo on instrument dial
{Note: one off setup charge may apply)

52 Colowred band on instrument dial

TP TPC.Time preportional control
{proportional plus derivative controf)

Web: www.crampton-instruments.cem + Email: crompton.inlo@tycoelectronics. com 2002
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Meter Relays
239 Series Analogue Meter Relays

Dimensions and Panel cut-out

4.58"
(17 Bmm)

411"

{104 . 4mn}

i

Q\

—

T
LOW SET POINT 2ERD
ADJUSTER ADJUSTER

HIGH SET POINT
ADJUSYER

—————— [

453"
{171 5mrn)
I 0.47"

4 STUDS 4.40 UNC « {12mm}
0.56" g (14mAm) T e
i

m

28"
{77, mm}

4" {1 Genrt)
27 {50.8mm)
1.54" {38, 1mm)

Measuring Input

elay
CONGS

-
e~
low’ N

o,

[ set poit ]
] ARM i3] M @

iRl
RN

Terminal
1 Meter N or -VE
2 Meter L or +VE
3. 4. RID or Thermocouple input
5. Auxiliary supply neutral (ve if D.C.)
6. Auxiliary supply live {sve If D.C.)
4. Auxiliary supply tap for dual supply

models

Web:

wWww.cremptan-instrimments.ceom « Email: crompton. info@tycoelectronics.com 2002
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SECTION 12

POTTER-BRUMFIELD TIME DELAY RELAY



tyoo

Liectronics

Catalog 1308242
Issued 3-03

PEB

CNS series

Muitifunction Time Delay Relay
8§ prograrmmable timing modes {4 on 8-pin modets)
- 0.1 sec. to 100 min, programmable timing range
- Universal {(24-240VACNDC) and fixed input types
+ 10A output relay with DPDT contacts
+ DIP swilch selection of timing mede and range
Knob and dial scale for setting actual defay time

A File 22575
@ File LR15734

Users should thoroughly review the technical data before selecting a product part
number. It is recommended that user also seek oul the pertinent approvals files of
the agencies/laboratories and review them (o ensure the product meats the
seguirernents for a given application,

Timing Modes
See the following page for a complete description of timing modes.

Timing Specifications
Timing Ranges: 0.1t01.0/1.01010/10 10 100 sec..
G110 1.6/ 1.0t 10/ 10 w 100 min.
Timing Adjustment: Knob adiustabie within selected range.
Folerance: -0, +20% of max. specified at high end of timing range; min
specified, or less, at low end.
Delta Time (for AC units add 1 cycle 60 Hz.): £10%.
Repeatability (necluding first eycle of operation.): 2% {for AC units add
*1 cycle 60 Hz).
Reset Time (power interruption): 45 ms, typ.; 60 ms, max.
Minimum Puise Width, Control; 50 ms,
Recycle Time: 45 ms, typ.,; 50 ms, max.

input Data @ 25°C
Voltage: Universal input Type: 24 - 240V 215%, 50/60 Hz. AC or BC,
Fixed Input Type: 120VAC £15%, 50/60 Hz.

Power Requirement:

Uriversal Input Type: 10VA @ 240VAC; 5VA @ 120VAC; 1WA @ 24VAL,
10W @ 240V00C; SW @ 120VDC; TW @ 24VDDC,

Fixed input Type: 3VA @ 120VAC.

Transient Protection: Yes,

Reverse Voltage Protection: Yas.

!nput Vcltages and lelts @ 25"’C

.o Type
Universal
Fixed

2 7nVACNuC
13BVAC

20 4VACIVDC
102VAC

24 24UVACNDC
T20VAC

Note: DC voltage must be filtered {556 p-p ripple max. at name voltage)
AC madels will operate on 50 or 60 Hz.

Contact Data @ 25°C

Arrangements: 2 Form C (DPDT),

Material: Sliver-cadmium oxide slloy.

Rating: 10 A @ 30VDC or 277VAC, resistive; /2 HP @ 250VAC; Y3 HP @
120VAC.

Expected Mechanical Life: 10 million operations.

Expected Electricat Life: 100,000 operations, min.. at rated load.

Initial Dielectric Strength

Between Open Contacts: 1,000V rms, 60 Hz
Between All Other Conductors: 1,500V rms, 60 Hz.

Environmental Data

Temperature Range: Storage: -20°C to +70°C.
Operating: -10°C to +55°C.

Humidity: 85% relative humidity, non-condensing.

Mechanical Data

Termination: 8- or 17-pin octal style plug.

Enclosure: Beige plastic 1776 DIN case. Dial scale provided for knob
adjustment reference.

Modeis with 8-pin base fit either 27E722 or 272881 (snap-on}

screw terminal sockets. 11-pin types fit either 27E123 or

27E882 {snap-on) screw terminal sockets.

Weight: 4.3 oz. (122g) approximately.

Sockets:

Ordering Information - Authorized distributors are more likely to stock boldface items listed below.

Unwersai input Modeis

Accessory

Wiring Dia.

D criptmn :

1 CNS-35-92

24»240\/;\(3 e _
CNS.35-86 [

24-2400ACNDC

I'ssA-24c667 | Mounting Clip

: |

Ra(chel fit clip shdes ontc CNS from hahmd
to secure CNS in panel mount applications

F;xed Input Models

|.CAS-38-72 |

WEOVAC . 5
T120VAC i 8 i ! 2 CNS-35-76
Qutline Bimensions Wiring Diagrams (Bottom Views)
(pins numbered c}ockwise from keyway)
I 1.88 65 | 2.83 |
478) AES™ 2 9
1 8.3}

WO | | =1
- '%I;j%m

Fas 1.37 x 1,77 {45 45) e a5 1 b-\
Panal Cutout

(800} !

EXTERNAL

CONTROL

SWWTCH*

* Note: Input polarity for DC aperation. For most reliable operation en AC, cennect high side
10 T " and fow side 1o "-",

ENPLT®

+ WPUT &

*¥ impertant: A dry circuit switen is recommended. A Tdry circuit” switeh is one ratert 1o
reliably switch currents of less than S0mA. Use of a swilch rawed for atier than
dey circuit may resull in failure of the time detay relay to furiction propersy.

The datled lines shown beiween pins on 1 1-pin diagram indicate internal connections.

ons are in inches aver
ars) unless alhenwise
specified,

Dimensions are shown for
reference purposes only.

Specilfications and avaiiabifi
} ¥

www Lytoslectronics.com
suijecl o thange. Tec

ACHNICE SUppor:
Hefer \g inside back cover,
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Mounting Clip Pimensions

S5A.24C667

Mouting Clip

i S— ; o
T
228311970
58.0 ) 150.0)
120471
ES?E.Oll
l Pl
] 591
?"{ ; (5.0
| 1854
{42.0)
e 1880,
48.09

DiP Switch Layout

PLEPTE

I N B D S B

Function Time
Setting Setting

Note: The solid black blocks in the DIP switch disgrams indicate the switch positions. Far
example. all the switches are "off” in the diagram above.

Timing Range Switch Settings

DIP Switch Timing Range DBIP Switch Timing Range
Setting Setting
5 5 5 ©.1- 1.0 Second g 5 5 0.7 - 1.0 Minute
5 6 7 5 & 7

5 5 ; 1.0 - 10 Seconds

5 ] 7

5 g ; 18 - 100 Seconds
5 [ 7

i E E 1.0 - 10 Minutes
5 [ 7

g g g 10 - 100 Minutes
g [ 7

Timing Function Descriptions and Switch Settings
8 Or 11 Pin

Delay on Operate
L |
e .
o2 3 4

12 & 92 - Qutput refay s energized ol the completion of the time interval which i initiated
by the application of input vollage,

T8 & 96 - Same as the above except, tlosing the conkrnl switeh after time out will de-
energize the relay and reset the timer. Opening the switeh will initiate another time interval
Clasing the control switeh during timing vill reset tie time ko zero and infbit trving unti
apened again.

Intervai On {Input Controlied)
o -

1 2 3 4

72 & 92 - Dutput relay is energized by the application of input voltage. The tme Interval is
initiated al the same Time with the refay de-energizing at the completion of tia time interval
76 & 96 - Same as above. Closing the control switch will nave: na effect on timing or the

state of the relay.

Recycler (Initially Off}

o L
-
12 3 4

72 & 92 - Dutput retay will begin eycling at a 50% duty cycle with the application of input
power. The initial state of the relay will e de-energized.

1B & 96 - Same as the above except, closing the contrel switch will de-energize the relay
and inhibit tming ontit it is onee again opened, at which tme & will start from zef0 tine

Recycter {Initially On)

1 Z 3 4

72 & 92 . Ouput refay will begin cyeling at a 50% duly cycle with the application of input
power, The initial state of the relay will be energized

V6 & 95 - Same e above except, cosing the contral switch will energize the relay and
s once aqdin epened, al which dme g will stard irgn 2era Hime.

11 Pin Only
Delay on Release
. N N e
I

76 & 96 - Output refay is energized by the closing of the contral switch with the input applied
ar the application of input voltage with the control switch already closed. The time interval will
he initiated iy the opening of the control switch with the relay de-energizing ol the completion
of the time intervat. Closing the control switch after time out will energize the refay in
preparation for another tme intervai. Closing the control switch during timing wili reset the
time to zera and inhibit Bming until opened again.

inverted Delay on Release

O N
32 3 4

72 & 92 - No Time Defay - nstantly On

16 & 96 - Output relay will energize with the application of the input voltage when the
comirol Switch is open. Control switch closing will de-energize the relay. A timing interval wilt
be initiated with the opening of the control switch. a1 the compietion of wiick: tha relay
wiilenergize. With the controf switch closed wpon application of input voltage, the refay wilt
wail unitll The: control switch is opened ta initiate a tine interval afler which the relay will
energize. Closing of the control switch during tming will reset the time to zero and infibit
Erming untii opened again.

interval On (Switch Controlled)

. |
] "n

1 2 3 4

76 & 96 - Chilput relay is energized by the application of input volage with the conired switch
clesed of the closing of the controf switch with the input applied. mmedistely upen either,
fiming is intizted with the elay de-energizing at the compietion of the tme interval, Closing the
control switch after thne out wifi reset the timer, energize the relay, and initiate anotier time
imarval. Closing e conrol switch during timing will nave no effect on timing or the state of the
refay.

interval Off

- - A

1 2 3 4

16 & 96 - Quiput relay will initially be enesgized with the application ol the inplt voilage when
the control switch is open. Control switch cosing will de-gnergize tha relay and star a time
interval, At the cormpletion of the @me nterval, tha refay will enargs Wilh the control switch
clased upon application of input voltage, a time interval will e in after which the refay wil
energize. Closing of the control switch duwing timing will iove no elfect on timing or e siate
of the relay,

s for Dirnensions are i inches over
{miflimeters) unlgss olherwise
specified

Dimensions are sho
reference purposes oy,

wwralytoglaetronics.com
Technical sippart:
Refer La inside back cover

SPEC[HEE’I'\EOHS and ay
subject Lo change,
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RH Series

Key features of the RH series include:

= {ompact midge! size saves space

e High switching capacity (10A}

¢ Choice of blade or PCB style terminals

+ Relay options include indicatar light, check button, and tap
mounting bracket

DIN rail, surface, panel, and PCB type sockets
available for 2 wide range of mounting applications

| Contact Material Silver cadmium oxide
Contact Resistance " 50mQ maximum {nitial value)
‘Minimum Applicable "‘24V DE/30mA, 5V DCHDOmKW
ioad : {reference value}
T SPET (RHI, BPDT (RH2): 26ms maximum UL Recognized CSA Certified
Operating Time 3PBT (RH3), 4PDT {RH4}: 25ms maximum N Files No. RH1 = EG6943 s Bw File NDL;@?:S‘IM
i . : @ RH2 = EBBO43
. i SPAT (RH1), DPDT (RH2): 20ms maximuim
Release Time | 3PDT (RH3), 4PDT {RHA): 25ms maximum RH3 = E6R043
. . ; RH4 = EBRY96
Maximum Continuous
Applied Voltage 110% of the rated voitage _
{AC/DG) at 20°C TUV! File No. BO20813332452
Minimum Operating o | FROERC SorcE |
Voltage (AC/DC) at 20°C 80% of the rated voltage
Drop-0Out Voitage (AC) 30% ormere of the rated voltage c €

Drop-Qut Voltage (DC) 18% or more of the rated voliélé;w

SPDT (RH1): DC: 0.8W
AL 1.IVA (50Hz), 1VA [B0Hz}
DPDT {RH2): DC: 0.9W
Power AL: 1.4VA (50Hz), 1.2VA (B0Hz)
Consumption IPDT{RHIE DG 15
AC: 2VA {58Hz), 1.7VA [B0Hz}
APDT (RH4): BC: 1.5W

Ordering normation-

w ; ;
.E : ACT....%.‘.S.YNSGHZ}’ 2VA (6017} i (rder standard voltages for fastest delvery. Allow extra debivery time for
E Insulation Resistance 106MQ min{rneasured with a 500V DC megger) nen-standard voltages.

] SPOT (RHT ”

) i Between fve and dead parts: 2000V AL, 1 Basic Part No. Ceil Voltage:

% ¢ minute; Between contact circuit and oper-

. ating coil 2,000 AC, T minuts; RHZB-U AC115-120v

¢ Between contacts of the same pole: 1,000V
AL, T minute

Dielectric Strength " DPODT (RHz}, 3PDT (RH3), 4PDT (RH4)
Between five and dead parts: 2,000V AC, 1
minute: Between contact cirguit and oper-
ating coil: 2800V AC, 1 minute;

Between contact cireuits: 2,000V AC,

i1 minute; Between contacts of the same

| pole: 1,000V AC, 1 minute

~Freguency Besponse | 1,800 operations/hour

Coll: 85°C maximum

Temperature Rise Contact: 65°C maximum

Vibration Resistance ¢ 0o 66 (55Mz maximum)
; SPDT/CPOT: 200N (approximately 206}
Shock Resistance 3PITAAPDT. 1000 (approximately 106}

Electrical: over 500,000 operations at 120V
AC, 104; {ever 200,080 operations at 120V

Life Expectancy ?C, 1}0!—\ for SPDT {RH1, 3PDT [RH3L, 4PDT
RHdal
¢ Mechanical: 50,000,000 operations
Operating Temperature | -3010+70°C o
f i SPOT. 24q.DFDF 37g (approximataly}
Weight . 3PDT 50y, 4PDT: T4g (approximately}

L-12 www.idec.com USA: (808) 202-1DEC or (408) 747-0350, Canada: (388) 317-1DEC




DEC Relays

Part Numbers

RH Series

Part Numbers: RH Series with Options

Termiination

cuntant Cunfsgnratmn Basic Part I\Iu.

Indu:atur l.lght

“Check Buttnn

Indigator Light and Check Batton |

Top Bracket

" SPOT U RH1B-U T RH1B-UL | RH1B-UC | AHIB-ULC " RH1B-UT
. DPDT RH2B-U RH28-UL | RizB-uc RHZB-ULC RHZBUT
{olade) 3P0T RH3B-U RH3B-UL RH3B-UC RH3B-ULC " RHIE-UT
POT RHaB-U RHAB-UL | Ri4B-UC RE4B-ULC TRHEB-UT
SPOT RH1v2-U RH1YZ-UL RHIVZ-UC TREIV2-ULE — o
vz oot RH2V2-0 RHOVZ-0L TRHV2UE RH2V2-ULC -
}E}Ei?iﬂ?&‘e, Ceeor RH3v2-U RH3VZ-UL RHAV2-UC RH3V2-ULC —
4PoT RHAV2-L RHAVZ-UL TRAav2UCT T RAMV2-ULE -

Co:i Ratlngs

E

AC

""" 200mA | 260mA OmA 2 387mA - 9.40 8O0 54D
100mA  1A0mA fima | 118mA U 19mA 7566 PR SR A To B

ok EOmA L TomA | B3mA | 4mA | B37mA CoemA | 3000 1830 W0 MEG
TERATT TimAT | 142mA | BEmA ¢ BEmA | 118mA 0EmA | 7R800 | 4100 ¢ 2700 | 22200

5.5mA

¢ LimA

3.7mA

| 65mA

9.8mA

312600

15,2100

12,1000

it

i

§i200

240

L 128mA 260mA 250mA LI 405 250
Y B4mA 75mA 120mA 125mA 18802 16002 1608 960
DC, v 32mA 36.9mA BlmA B2mA TROQL D 6hG0 4400 38802
Tagy BmA 18.5mh 3omA JimA 26600 ZBOOD | 16000 | 15500
CTIVE BmA 8.imA 12.8mA 15mA UT28h0L T20060 T BEODG ¢ 734G
* For RH2 relays = 11071 20¥ AC.
T For RH2 relays = 220/240F AC.
3 For RH2 relays = 1007110V DC,
Coil Industance

Coil !nrush

Energlzing — 'De-Energumg

Batedv_ol:aga ' ' '
© 250mA 300mA  S20mA | 620mA 0.09H 3 00sE | DO5H 005K | 0.06H R T
P CiEimA T 170mAT Z60mA | 3T0mA | 0.037H | 0.30H OO YA | 6.22H 0.16H 0.12H 2100
AC 2y CbmA [ 8bmA | 130mA  TBAmA - TBHT O 1ZH DM 073 09 GBI 05 0.3
TV 12mA TBmA T zemA 33mA 37H 33H 218 1BH 22H ; ma R TR
ImA T 1BmA _130H 130H 8AH 73 474 TBEH
mi-m

-w.- DPOT

3PDT

i
i
i

)

N/A NIA N/A N/A NfA MN/A N/A N/A
H |
* For RH2 relays = 110/120V AC.
w T For RH2 relays = 2200240V AC.
USA: (800) 262-IDEC or (408) 747-0558, Canada: (§88) 317-IDEC E-13

www.idec.com




RH Series Rela ys

Ratings i. atins

Contact _
¢ | MaxContact Power | General Ratings

#of

Resistive - General Use

Resistive | Iiductive [ Voltage| Resistive | Inductive® Voltage b
; CUUUUUUACI § t0A ¢ 7A RH1, pig | RHL
ACT540VA | ACSSOVA : ; RHz U B2
R AC220 | 1A T - R R FPOEE Sl I SN SRS
DE3gwW | DL2OW AC248V | 10A ¢ 7.5AT TBA JA | BSA] S5A 1/3HP
| Deag ¢ 10A 7A : :
| ACI20V | 10A | 1BA | WA TA | T5A| T5A 1/5HP
RH2 | ACTIo | 1o TR peacy |10 oA IR
RH3 ACTBSOVA ¢ ACTIOOVA 355 Er o _bosav  10A — M -
RHA bCaoow | DE22swW . | DE2BY | 1A | WA WAL TA L — | e e —
nCan 5 10A i 7.5 : N : S——
ke *cose = (1.3 TV Rtigs ]
“ LIR - Toas - Vo RH1 HH3 BHG
AC240V | 10A | 10A 784 : 15A
CSA Ratings _ DCaovy | 10A 0 10A WA 0A

" Resistive ' Generat Uss

ACZHOV 10A| 10A ~—  TBA| 7A I 7A | 7A  SA | 1/3HP
L Themv ion 10A 1A | T5A 754 — | T5A 1/EHP
8 pesev oA WA | A TEA| —
S ‘
o

Applicable Sockets

Spring & Clips (optional)

Part Numbers: Sockets
" Standard DIN | Finger-SafeDIN| ¢ . o0

RHIB | SHIB-05 SHIB-OSC | — SHIB-51 | SHIB-62

PCB Mount

" Part Number
§Y28-02713

SFA-101D SH1B-05, 85C
SFA-2022

SVA5-51F13)
SFA-301@ SH1B-51,62
SFA-3026D

§Y48-02F13)
SFA-101D SH28-05, 05C

: SFA-202T
H2B- SH2B-§ SH2B-02 H2B-51 | SHIE.62
RHZB | SH2B-05 5 S SVaS5IFI

SFA-301D | SHIB-51,82
SFA-3022 ;
SH3B-05M13
SEA-TN®, -202@
RH3B SH3R-05 SH3B-45C ! SH3B-51 SH38-62 SY4S-51F1®
SFA-301® | §H3B-51,62
SFA-302
SHAB-02F13 .
« ; SFA-101D, 20 | ONeE-05 05C
RH4B | SHAB-(5 © SH4B-05C | SHAB-51 | SH4B-B2 VIS RIF® ;
j ? % SFA-3010 . SHAB-51,62
: | - SFA-302(D
See Section F for deiails on saclkets. AN DIN rail motnt seckeis shows above @ Top lotch
can be mounied using DIN rail BNDNIG00. @ Side laich

@ Pullover spring

. SH3B-05, 05C

i

L-14 www.idec.corm USA: (800 262-IDEC or (408) 747-0550, Canadu: (888) 3/7-IDEC




R Series

Internal Circiits

¥ e :
=) =D ey o
o n i
13 14 13 14
S — !,,’(m\
o ™ - S

1 2 4 1 2 3 4

5 8 B 5 5] 7 a
b e ¢ o e it i €
13 i4 13

- |
) RH3 {+) ] RHA4 {+)

Image as viewed from bortom of relay. Refer to yocket for exact

wiring layout {Section F).

 Elegtrical Life Curves

RH1

1000

508

Life {x 10,000) Operations

50
20
N \ | L
§ t z a 4 5 ] 7 [ B i
Load Current (A)
RH2
1000 AC 110V Resistive
SO0k~
P
£
I
&
&
=
2
& 1000
&
LS
&
T gl
AG 220V Indugtive AL 220V Resistive
- AC 110V Inductive
20r
B
1 2 3 4 5 & 7 3 g 10
toad Currant (A}
1090}
AC 110V Resistive
500
-
£z
g
o
i
(s
g
& G0
2
=
®
£ 50
20F
18 + 2 3 4 3 3 7 ] ]
tead Curent {A)
www.

W0

500

100

wn
o

Life {x 10,000) Operatiors

20

AC 220V Resitive
. .

8 a 10

Load Cutrant {A}

000

C 30V Rosistve

500

0o 3av

N odnductive

Life {x H1LOGO} Operations

0C $00Y Rasistive

OC 100V tnductive

ns
wh
.
o
@

£ oad Cureent {A)

DC 30V Rasistive

DC 39% inductive

100,

Lfe [x 10,0001 Operations

il

ra
bk
-
o
o

Load Surrerd {A)

idec.com USA: (800 262-IDEC or (408) 747-0550, Canada: (§88) 317-IDEC E-15




RH Sertes

1001
{ AC resistive \
sor A mm;@\
z
=
@
£
£ -
o DE resistive
2oy
& 1.0
& [
5 N
a5~ BC inductive
ot . Y - L f ] i
1 5 18 50 100 200 300

ioad Voliage (V)

Top Bracket Mounting
Blade Terminal

RH1B-UT
.
<+
p2.6 holey -
of « l |
}“_ :
— -
it Qi —— b
L1 |
vl b E
55] 11 o2 54
145 | L] 17" 35,6 max. .4
1

Piug-in Blade Terminal
RH1B

Totat length from panel surface inciuding relay socket
SH1B-05A: 61.5 (63.5] max., SH1B-51: 39.6 [41.6) max.

Dimensions inthe ()

Z@ F_ include a hold-down spring.

EZ 6 hoie

| oF

35.6 max, 5.4

05 1

&
',

15 www.idec.com

100

toad Curren! (A}
o

il
tn
T

G.¥

Dimensions

RHZB-UT

AL resistive

AL inductive

00 resislive

DC induysiive

f f
200 300
Load Voltage {V)

- -

da a E ¥
</ S
35| |l 2
2|1‘15 ‘ 35.6 max. .4
™
RH2B

Tota! length from parel surface inciuding relay sacket

v
g‘i

35.6 max.

ez S

USA: (800) 202-IDEC or (408) 747-0550, Canada: (888) 317-IDEC

_gf

"SH2B-05A: 61.5 {63.5) max., SHZB-51: 39.6 (41.8) max.

Dimensions inthe { }
include a hold-down spring.

27.5 )_l

41
44

e
©
] e

All dimensions in mm.




%@l DEC Relays RH Series

Dimensions ¢on't

Piug-in Blade Terminal

RH4B
t_Total length from panal surface incluting relay socket i Tolal iength from panel surdace including refay socket
ii SHAB-U5A: 61.5 (63.5) max,, SH3B-51: 30.6 {41.6) max. SHAB-DSA: 61.5 (63.5) max., SH4B-51: 30.6 {41.6) max.
R o o Dimensions inthe { ) Dimensions inthe { )
Kt include a hold-down spring, inchude @ hold-gown sprng.
[ .
N =t
g28hole} ——— Tl Y U
<
2.6 hoie
=3 T "
e et - .
o T v = w5
Jif~ = - o wlon H i m
:@ ':4 wi <
w——— o pr— o ——
! 35.6 max, I i 8.4 ! 31 [ [ 35.6 max. i l 6.4 SR
! 1= r 1 i =1 E
PCE Terminal RH2v2 G
RHIV2 "y
f-92.4 holss 9‘
= 3024 holes o8 o . 5
3 - Y
o - E =
0.8 - " -1 77}
= > i it -
e | ; TR === i = &
[ o - p j = :
L ° - i o
T F'@‘l
{ 356 max, 4.8 e | 2
I TF 35.6 max. 4.8 a1
RHIV2 RH4VZ
P 10
11-p2 4 holes b
e b o 14-12.4 holes F 10 i -
« ; -
=9 P S
eer—— - iy ﬁm gy
.____.J-*_“‘%’ 8 . e p— m—méme;;: . ;m?ﬁ:h_._ e
- ¢ = TIZIIZ a : o
¥ [}ul-q TETHR T
< oy [RFUURIR SN Y
P, | Lo b &
03 05 ! 4 J
36.6 max, 45 5.6 max. wg
T
AH3B-UT RH4B-UT
3 L=}
>
ok
LI <
t azbhelvy DY
= [ T T T
e Jjp— e T o -T;' &
5 i L
| ~

U ss6emax ! | 84 Y
i DL -e—-um;—i
42 mad. 415

i

All dimensions in mm.

www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canadu: (§88) 317-IDEC E-17
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SECTION 14

MAGNET CONTROLLER INSTRUCTION AND RENEWAL PARTS
MANUAL



Hubbell Industriai Controls, Inc.

Euclid™ Full Voltage Magnet Controller

Instruction & Renewal Parts Manual

4291 &
4295/ 96

instructions/Parts Manual » March 2004 + Publication No. 180 - Replaces Sept. 1991

¢ Varistor Discharge
¢ 50 amp o 350 amp

Type 4295 & 4296

¢ Resistor Discharge
¢« 15ampto 175 amp

Contents:

4291 Description of Operation ...
4295/96 Description of Operation
Seguence of Operation
installation/Troubleshooting .. ...
4291 Part Numbers ... .. .
42095/96 Part Numbers ... .. .. 10

Lift Contactor — Size 3,4856.... 12
Drop Contactors ... ...... 13
Power Auxiliary Assembly .. .. .. 13
Discharge Sensor Module ... ... 14
Spare PartKits .............. 15
Addendum . ... .. . 15




4291

Description

of

Operation

Figure 1 —

Type 4291 Lifting
Magnet Control
Automatic Discharge
Constant Voltage
{230V DG
Schematic Diagram

Sym. Function I

DR Drop Relay

P1 Potentiometer
Assembly

CFU Conirgt Fuse

RFU Drop Fuses

D1 Diode

RECT Rectifier, Magnet
Discharge Path

MOV Surge
Suppressor

PVA Discharge
Varistor

DSM Discharge Sensor
Module

D Drop Contactor

2L LHt Contactor

1L Lift Contacior

2

Liffing magnets operate more efficiently
with greater life and safety o equipment
when controlled by Hubbeli Type 4291
Magnet Controllers. Magnets are cleanly
discharge, permitting prompt return for
another Lift because of exclusive patented
features.

A mechanically rugged high thermal
capacity varistor assembly permanently
connected around the magnet always
provides a positive, safe discharge path
iar the stored magnetic energy. The use
of a non-linear silicon carbide material in
this varisior permits the fastest possible
discharge of the magnetic energy and at
peak voltages not exceeding 700 volts.

Inductive wvoltage from the magnet
discharge cannot be returmed to the fine,
permitting rectifier power supplies io be
safely used without requiring special

protective joad resistors or other by-pass
circuitry.

Figure 1 covers the complete schematic of
ihe basic controller. The Lift and Drop
contactors designated “1L”, "2U7 and "D’
respeciively, provide a reversing circuit o
the magnet. The discharge circuit is
composed of the permanently connected
Discharge Varistor-'DVA” and the Blocking
Reclifier-"RECT"

Throwing the master switch handle to the
Lift Position closes the master switch
contact in the lift contactor coil circult,
thereby energizing the Lift contactors. The
control circult power is supplied through
“cEy" and Rectifier-"D1%. This rectifier
assures that correct polarity connections
have been made to the controller.  No
operation is possible without  proper

polarity being suppliad.

2L
S|
2L
;
D , FFU
—NHC T N
o LIFT DROP
5 D1 D .
—i }‘ L Ly //1;.\ IZL -

“—Mﬁ P>
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Lifing magnets operate more efficiently
with greater Iife and safety fo eguipment
when controlied by the Hubbell Type 4295
Magnet Controliers. Magnets are cleanly
discharged, permitting prompt return for
another Iift because of exciusive patented
features.

A mechanically rugged high thermal
capacity resistor assembly permanently
connected  around the magnet always
providas a paositive, safe discharge path for
the stored magnetic energy.

inductive voitages from the magnet
discharge cannot be returned fo the iing,
permitting rectifier power supplier o he
safely used without requiing special
proiective ioad resistors or other by-pass
circuitry,

Figure 2 covers the complete schematic of
the basic controller. The Lift and Drop
contactors  designated  “L" and D"
respactively, provide a revarsing circuit to
the magnet. The discharge crouit is
composed of the permanently connected
resistor—"RES1" and the blocking rectifier--

Throwing the master switch handle o the
Lift Position cioses the master swilch
contact in the lift contactor coll circuit,
thereby energizing the Lift contactors. The
control circuit power is suppied through
“CFU” and Recifier-"D27.  The reclifier
assures thal correct polarity connections
have been made to the controfier. No
gperalion is possible without proper
polatity being supplied.

A small resistor-"RES2" is connecled in
series with a normally closed auxiliary
contact “1L" on the Lift contactor. This
series combination is cannected in paratiel
with the discharge path blocking reclifier-
“1" The purpose of this resisior i5
twofold:

1. This resistance forces the primary
magnet discharge current to flow
through the blocking rectifier-*D1" and
not through the auxiifary “iL" contact,
and

2. This resistance dissipates some of the
remaining secendary discharge
energy from the reverse current drop

hubbel industrial controis
Publication 180
March 2004
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4295/96
Description
of
Operation

Figure 2 ~

Type 42958 Lifting
mMagnet Controf
Automatic Discharge
Conslant Voitage
{230V DC)
Schematic Diagram

{ Syn. Funclion

DR* Drop Relay

P Polentiometer
Assembly

CFU Control Fuse

RFU Drop Fuses

DA Diode

D2 Reclifier
Magnet
Discharge Path

MOV Surge
Suppressor

RES1 Discharge
Resistor

RES2 Forcing Resisler
{if used}

DSM* Discharge
Sensor Module

] Orop Contaclor

2L Lift Contactor

1L Lift Contactor

* Mot Used on 4286
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Operation

The foliowing circuits provide sequential operating steps of the basic functions of this control with refer-
ence to the appropriste schematic figure. The magnet discharge device for the Type 4291 controfers usg

varistor discharge devices. Type 4295 & 4296 controll

Figure 3 —Schematic Diagram Lift Cycle, 230V DC

@

1. The mastar swiich
handle-moves tothe
lift position and
closes the master
switch Lift contact.

2. The lift contaciors
are energized
through "CFU" and
"D

3. The lift contactors
close and the main
Lift Contactars " 1L”
and "2i." enargize
the magnet.

Sy,

2L
\t T
: t— p1e ;
2L é I Reot. : 10|_peq g f D :
T . L Mm._—‘d>¢ "Eﬂ White :#

__P..

ers use resistor discharge devices, ’E}

=3
MOV

M1
Magnet M2

8 121 siack
n‘lE Blagi

® |

1L

o Discharge
; 4 RFU Device - ;
=
ik
o
LIFY PROP

&
=
==
-
-
e o

i)

* Not Used on Type 4296 Controller

| 3] i5 ! 18 |
i fp

Figure 4 — Schematic Diagram Primary Discharge Cycle, 230V DC

1. The master switch
handle is moved to
the central position
{Dribbie) or to the
drop position. The
mastar switch Lift
contact opens,

Z. The "1L" and “2L"
Lift Contractors are
deenergized.

3. The Lift Contactors
“1L" and "2L" apen
and disconnact the
magnet from the
230V supply.

4. The magnet voltage
reverses and the
magnet discharges

. through the
permanently
connected Discharge
Varistor ("DVA" for
4291} or Discharge
Resistor {"RES1" for
4285/96),

®

5

t

2L i

¢

[ SV

e MOVT I Pi*
ot f Rect. J‘ M . 10 m
s 1P [

ggg Bipct
‘ Ma M2 Black
agnat
Discharge  §————T
D AFU Davice
—NELT
. I
D 3
[TH
o
LIFT DROP
241 D

N

i} I}
f

DR
D i H 16 m o

* Not Used on. Tvpe 4296 Controfler
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Figure 5 — Schematic Diagram Reverse Curren?c Cycle, 230V DC

Magnet M2
Discharge 18,
D o BFY Deavica i
D:
i
S
" LIFT DROP
s D1 D —
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L 2L
r W 7 A g N/
5 O B TN
R I o . 1
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* Not Used on Type 4296 Controfler
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* Not Used on Type 4296 Controller

hubbell industrial controls

The reverse magnet
voltage resufting
from the discharge
cycle, Fig. 4, signals
the "DSM" that the
discharge cycle has
begun.

Whan the reverse
rmagnet voftage falls
to 250-300 volts, the
“DSM" energizes
the Drop Relay
“DR",

The Drop Relay
energizes the Drop
Contactor if the
master switch drop
cortact is closed.

When the main Drop
Confact "D” closes,
the revarse magnet
current begins to

Figure 8 — Schematic Diagram Seondary Discharge Cycle, 230V DC

When the Drop
Contactor "D opens
and interrupts thes
reverse magnet
current, the magnet
voltage reverses
ance again,

The remalning
reverse magnet
cutrant flows
through the
secondary discharge
path: the normaliy
closed Lift Power
Awxiliary Contact
"20" and the
Dischargs Varistor
"DVA”.

flow. {this is done to
force the residual
magnetism te zero).

As the "DSM"
energizas the Drop
Relay, it alsc begins
the fixed time
reverse current -
period, The drop -
time adjustment
potentiometer “P1”
determines the
iength of this period.

At the end of this
fixed time period, the
"DEM” deenergizes
the Drop'Relay
which causes the
Drop Contactor to
open. This termi-
nates the reverse
current cleaning
cycla.

Fdal




Installation
and

Hubbelt, Type 4291, 4285 and 4286 Magnet
Controllers should be Instalied in accordance
wilh accepted practices for instatiation of
ingustrial control eguipment.

Note:

Reverse current adjusiment should always be
made with the Hghlesl malerial nandied and

Malntenance ) ) . ) starling with the least current.  Tum the
Polarily of the inceming line connactions MUST adjusiment knob clockwise until the magnel
BE observed: hese contraliers will not function. drops lhe malerial cleanly. The adjusting

An understanding of the principie of operation potentiometer is mounted beside the "DSM".
will help in anaiyzing and in keeping this  Since the discharge of the magnet is a separate
controler aperating al maximum efficiency. funciion from the reverse curreni magned
Basically, ihis controlter  serves the lhree clreanm_gialch%n.dﬂ Is -easy m“ obtain[c!glse conlrgi
functions necessary for magnat operation; of partiat joad arops or to “DRIBBLE" a load ¥
desirad. A portion of the load can be dropped
1, Energize the magnet for movemant of load merely by moving the master switch handie
o midway between the lift and drop positions 1o
2. Dissipale the slored energy of the magnet open the "LIFT" contactor without *SETTING
to release the load UP” the automalic drop cysle,
3. Apply reverse current through the magnet
to remove the residual magnetism effect
Two electrically and mechanically inlerlocked Contactor Maintenance
sete of contactars "LIFT" and “DROP” serve o .

. For proper mainienance of the “LIFT" and
apply the DC power for energtzaho_n and "DROP” contaclors refer to the following Huhbell
reverse curreni cieamng respectively in two Contactor Service Publications:
separate actions withoul time overiap. '

The permanently connected magnet discharge
path around the magnet absorbs and dissipaies Caritactor Contacior RPC
ihe slored magnel energy when the Lidt Size Series Number
contactor interrupts the supply power. 5 50377 593251
During the fime of the slored  energy
dissipation, the reverse voliage appearing 3 59335 59335-1, -2
across the magne! and the discharge varistor
assemply signals the discharge sensor maoduie 4 56345 583451, -2
“DSM” that a discharge voltage fafis to 250 to 5 50485 £9495-00
300 volts, the "DSM" moduie closes & pilot drop 85-003, 4
refay which energizes the “DROP" comtactor. 54 59676 586866-003, 4
The fixed time reverse current cycle begins with
the ciosing of the "DROP RELAY" after
practically all of the stored magnet energy is
dissipated by the magnel discharge device
assembly. The “DSM" module alsa cantrots the
jength of the reverse current cycle.  After a
preset petiod, controlied by the Drop Time
adjustment potentiomeier, the "DSM”
deenergizes the drop refay. This action causes
the drop contactor 1o open and end the reverse
current cycie.
Ancther unigue {eaiure of Hubbell Magnet
Contretlers is that full supply voltage is utilized
to force the buildup of reverse current cycte
thus contributing to the overall controller speed.
Rubbell industrial controls
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L Sympiomn

Possible Cause

Diagnosis/Action ‘l

“Lift” contactor
does not pick up.

Potarity not observed al lime of
controlier instaliation.

Lilt contactor coll circuit open.

CFyU or Diode D1 open.

Reverse the supply powsr conneciions
to the conircller.

Check continuity of lift contactor cuils.
Check masier swiich contacts.

Replaca CFU or B1,

Magnet does not
clean properly.

Reverse current oycle time is too shorl,
Drop contaclor does not remain closed
jong enough to clean magnet.

Reverse current cyce tima is too fong.
Drop contacior remains closed oo long
& allows excessive reverse currant
buiid-up.

Drop contactor operate bul no reverse
current flows

4291 DVA varistor path circdit open.

4205 and 4286 RES1 resistor path
circult open.

Increase the Drop Time adjustment
potentiometer setling {clockwise
rotation;,

Decrease the Drop Time adjustment
polentiometar setling {counter
ciockwise rolation).

Replace RFU {uses.

Check DVA. iF fins are warped or ohm
value is under 50k ohms, varistor may
be defective. Replace.

Check continuily in RES1. {f open
circuit replace, Correcl values shown
in taple to right.

“Drop” contactor
does not operate.

Drop contaclor coff circuit open,

Reversed M2-M1 connections to the
DSM.

Faulty drop ralay.
Faulty DSM

Check continuity of Drop contactor
colls. Check master swilch contacts.

Check DSM wiring and correct if
Necessary.

Replace drop relay.
Replace DSM (see page 14).

Drop contactor
operates but does
not drop out.

Faulty drop time adjustment
potentiometer or open
potentiometer circuit.

Repair or replace potentiometer
assembly or wiring.

Fauly DSM Replace DSM (see page 14).
No adjustment of Faulty drop tirme adjustment Repiace polentiometer assembly.
the reverse current | potentiometer.
cycle. Fauity DSM Replace DSM (see page 14).

Magnet discharge
device over heats,

Too many magnet discharges per
minute.

Blocking rectifier is shorted. Fult fine
voltage applied to magnet discharge
device duting liff cycle.

hubhell industrial controls
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Avold frequent cycling or use coniroller
with increased capacity.

Replace blocking rectifier assembly.

Trouble-
shooting

The following covers a
general fist of possible
troubles that may bhe
gncountered  with  the
causes and suggesied
cures glven respeciively.
See pages 813 for
renewal parts infarmation.

RES1 Value
Magnet RES1
Current Values
{amps) {ohms)

13-25 80

25-50 23

50-80 1.3
85-130 6.9
130175 4.7

Consult faclory if further
recommendations or
froubleshoeting
assistance are desired.
Call 336/434-2800




4291 Product Maximum Cokd Magnet Current

Component

Part Description 50 Amp 150 Amp 175 Amp 350 Amp
N b Magnet Controfler Size -2 2 3 4 5
umbers DVA 3009-020 3008-040 3008-050 3009-053
F or Discharge Varistor
Renewal RECT/MOV 71386-004 71386-001 71386-0601 71386-001
Rectifier/Surge Suppressor
Parts RFU 57361-005 57361-006 57361-006 57361-015
Brop Fuses 1BA, 260V 204, 250V 204, 250V 454, 260V
D1 57355-001 57355-001 57355-001 57355-001
Diode
OsM 48684-001 48684-601 48684-001 48684-001
Discharge Sensor Module

DR 31658-038 31658-038 31658-038 31858-038

Drop Relay
=1 48686-001 48686-001 4B8686-001 48686-001

Potentiormneter Assembly
D 5210-58325-501 5210-50322-504  5210-59322-604 5210-59430-010
Drap Contactor ™
CFU 57361-001 57361-001 57361-001 57361-001
3A, 250V 3A, 250V 3A, 250V 3A, 250V

Control Fuse

2L £240.50325-101  5210-59335-802  5210-56345-8062 5210-50485-811

Lift Contactor *
includes Power Auxiliary
Assembly

1L 5210-58321-102  5210-58335-001 5210-50345-011  5210-58495-011
Lift Conlactor”

DCR-LCR 57418-326 57418-326 57418-326 57418-326
Drop-Lift Control Relay
Auxiliary contact Block 67976-001 67976-001 §7976-001 67976-001
N.O. & N.C.For"D”
Power Auxiliary Block 59508-001 70472-001 70472-011 70472-012
For “2L"
Mechanical Interiocks 68015-002 71656-001 71696-001 58671-005

*See Contactor Part Selection Pg. 12-13

hubbell industrial controls
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DVA ~ Discharge Varistor Photograph #1

T R it

]

|

241 — Lift Contactor

il Lift Contactor

PCR - Diop H;j;?;ﬁ’;iu,

Control Relay®

Mechanical
interfocks

LeR — Lift Control
Relay* P

power Auxiliary

Contact an 2L B - Drop Contac-

tor

DR - Drop Relay

Awxiliary Contact

Biock For D
o L ';‘g}%
DEOREO)
P1 - Potenticmeter
RECT/MOV -~

DSM - Discharge CFU — Conuol  Rectifier with
Sensor Madule Cireuit .Fuse RFU -~ Drop Fuse  gyrge Suppressor
* Qpiionaf D1 - Diode
hubbell industriat controls 9
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4295/96 Product Maximum Cald Magnet Current
Component
Pa rt Description 25 Amp 50 Amp 85 Amp 136 Amp 175 Amp
N b Magnet Controfler Size =2 1 2 3 3 4
umbers RES 1 68451-855 69451-856 69451-857 69451-858 69451-859
For Discharge Resistor Assembly
Renewal RECT/MOV 71386-005 71386-005 71388-006 71386-007 713886-007
Reciifier/Surge Suppressor
Parts REU 57361-004 57361-005 57361-006 57361-010 57361-010
Drop Fuses 104, 250V 154, 260V 204, 26DV 284, 250V 254, 250V
D1 57355-001 57355-001 57358-001 57355-001 57355-001
Diode
DSM* * 48684-001 48684-001 48684-001 48684-001 48684-001
Discharge Sensor Medule
D> * 31658-038 31658-038  31658-038 31658-038 31658-038
Drop Relay
P> * 48686-001 4B686-001 48686-001 48686-001 48686-001
Potentiometer Assembly
D 5210-50312-507 5210-50322-503.5210-52322-104 5210-59322-104 5210-58322-104
Drop Contactor *
CFU 57361-071 57381-071 57361-671 57361-071 57361-071
Controt Fuse 2A, 250V 2A, 250V 2h, 250V 2A, 260V 24, 250V
21 5210-50322-503 5210-59332-804 5210-58335-802 5240-59335-802 5210-58335-802

Lift Contactor *

1L - -

Lifi Contactor *

5210-58335-011 5210-59335-011 5210-59345-011

Auxiliary contact Block B7476-001 67976-001 67976-001 67976-001 67976-001

RO, & N.C. For D"
RES 2 - - 57419-035  6£7419-035  57418-035

Forcing Resistor

Mechanical Interlocks 68015-002 68015-002 71696-001 71686-001 71686-001

* See Contact Part Selection Pg. 12 & 13
*+ These items are not used on Type 4286 Controlier

RES1 - Discharge Resistor Assembly (4295)

Assembly PIN £9451-885 69451-856 §9451-857 68451858 69451-859
Res. Coiis Used 1-8ize 3 2~8ize3 3 - Size 3 3-S8ize 3 5- Bize 5
Raes. Coil Ratings 2A, 400 6.8A, 114,500 1A 3750 15A, 2140 24A, 9450
Res. Coil PIN 60423-004  68323-001 $0323-005  69323.008 69323-014

RES1 — Discharge Resistor Assembly {4296)

Assembly P/IN 69451-885 59451-856 69451857 69451-858 89451-858
Res. Colis Used 1 Size 3 2~ Gize 3 3--Size 3 4~ Size 3 5-Size 5
Res. Coil Ratings 24, 400 5E5A 1150  11A, 3750  15A, 2140 24A, 8450
Res. Coll P/IN 69423-004 658323-001 68323-005 £9323-008 59323-014
10 hubbell industrial controls
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REST - Dis- p — Drop Contactor
charge Reslstor -

| A i e v

Mechanical
Interiocks

1L & 21 -
Contactor

T~

Auxiliary Contact 4"
Block for 1L

D1 - Dinde

pl* ~ Polentiome-

tar = -
pswm* — Dis- DR* — Drop Relay
charge Sensor
Module

* Noo Used on 4286 Comtrollers
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Photograph #2

RECT/MOV —
Rectifier with
Surge Suppressor

Auxiliary Contact
Block for D

RFU - Drop Fuse

CFU — Controd
Circuit Fuse

11




Lift
Contactor
Size 3/4

Lift
Contactor
Size 5

Lift Contactor Series
59335 (Size 3) &
59345 (Size 4)

Renewal Parts
for exploded view of contacior

ses RPC 50335-1, -2 for Size 3 and Photograph #3
see RPC 50345-1, -2 for Size 4

1) Single Pole Contact Kit (includes jtems 2, 4 & 4 plus hardware)

Size 3 ("L TIP) TR ORI P/N 59672-103

SIzE 4 (L TID) oo i ciie e PIN 59672-105
2} Contact Tips (2 req'd per contaclor)

SIZE 3L TIPY o cvereiece e omre e PN 16824-000

Size 4 {"L" Tip) ... ... PIN17278-00C

P/N 68056-001
. PN 16960-000 (silver)
PN 16927-000 -

3)  ArcHOM L
4} Contact Sprints (siver}.......
5) NMovahle Contact Holder

6} Arc Shield Assembiy
L I U U U T TS Y PP P PR PP PP RP PR PRTEER PIN 16873-000

P/N 16983-000

Size 4
7} Operating Colf {1 req'd per contactor)

57.5V Colt (for 115V systems) ... PN 17488-000

1161125V Coil {for 230V systems} ... PN 17487-000
8)  Auxiliary sontacl Block Kit ..o PIN 68040-001
9} 2l Power Auxiliary Contact ... sge page 13

Lift Contactor Series
59495 (Size 5)
59656 (Size 5A)

Renewal Parts
{see Publication #174 for exploded view of contactor)

1. Singie Pole Contact Kit (incluces Hems 2, 3 & 4 plus hardware)

TR 157 - AT PR PO PTRP PP PEPPRPTRREELRICREE PN 59672-024
2. Conlact Tips (2 req'd per contactor)
T SO BIBA 1oreiereri et e e PIN 18402-000
4. Contact SPFNG . veeremee i ... PN 67981-030
5, Az Homn ..., PIN 58465-002
6. A Shield Assembly PiN 18063-000
7. Operating Cail {1 req'd per contactar)
8. 57.5V Coil (for 115V systems) ..o PIN 67890-005
9. 115/125V Coil (for 230V systams) P/N 87890-003
10, Auxiliary contact Block Kit ..o PIN 88040-008
11 2L Power Auxiliary Contach ... see page 13

hubbell industrial controls
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Drop
Contactor
Size 2

2L Power
Auxiliary
Assembly

(for Type 4291
Controllers only)

Renewal Parts
{see RPC 58323-1 for exploded view of contactor)

1)

3)

Single Pole Contact KH {includes items 2,3 & 4 plus hardware)
............................................................................ PIN 59672-003
Cantact Tips (2 req'd per comactor) ... P/N 2317-000

Contact Finger (2 req’d per contaclor) PIN 5722-000
CORLACE SPRRGS «oooeieee e P/r 8838-000

ArcHom s PN 42029-000

Arc Shield Assembly PIN 42856-000
Operating Coll {1 req'd per cantactor}
115V Coil {for 115V systems) ... P/N 68014-002
250V Coll {for 280V systems] ... PN 68014-001
Ausitiary contact BIock K. P/N 88040-003

Size 2 drop contactor used on Size 3 & 4 coniroliers.

Photograph #7

Renewal Parts

i
2

}
]
)
)
)

Oy 7 Ia D
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Contact Kit {includes items 2, 3, & 4 plus hardware} ..... PIN 59672-014
Movable Finger PN 17718-003
Stgtionary Tip P/N 02315-000
Finger Spring ......ocoveeees PN 17716-000

Arc Shield Assembly ... PN 42855-000
PN 09298-000

13




The DSM, Discharge Sensor Module, is a
potied electronic assembly which oper-
ates a pilot relay. This module monitors
the primary discharge voltage of a lifting
magnet and controls the drop contactor
during the drop cycle. The Sk containsg
a voltage sensing section and an adjust-
able timing section. The voitage sensing
seciion causes the drop contactor to en-
gage when the discharge voliage falls 10
about 250v. The adjustable timing sec-
tion controls the length of time that the
drop contactor is engaged. This adjust-
ment aliows the magnet controlier to be
set to clean the magnet.

Troubleshooting

The operation of the DSM can be verified
by watching the magnet controller opera-
fion:

1. When the lift circuit opens, the magnet
pegins discharging through the pri-
mary discharge paih. As the magnet
energy is expanded, the discharge
voitage falls.

o When the discharge voitage falls to
250-300V, the DSM causes the drop
relay to operate. At the same time, the
drop cycle LED on the DSM lights.

14

Small magnets, generally size 2 through :
the low end of size 3 controllers, wilt re- D‘SCharge
guire the short range timing. This range is Sensor

available by leaving the exposed resistor
on top of the DSM assembly intact. Larger
magnets, mid range size 3 through size 4,
will require the extended range timing.
This range is selected by "Clipping out” the
exposed resistor,

Module
(DSM)

To “DR”
Drop Relay

Clip out this
ragistor far
axiended timing

range.
M2
Short Range
[ 0.2 - 1.25 sec.
{with res.)

Extended Range
M1 0.2 ~2.25sec.

{wiores.)
\'.
white ff ¥ Drop Cycle Light (LED)
\ TO i P1 n
Drop Time
Adjustment
Pot

3. When the drop relay closes, the drop
contactor picks up and begins the
controller's reverse current cycle.

4. After the pre-set drop time has expired,
the DSM de-energizes the drop reiay.
The drop cycle LED on the [SM goes
out.

5. The drop time potentiometer, P1, is
used to adjust the drop time to suit the
particular magnet and {oad.

hubbhell industital confrols
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Used With i
Magnet Spare Parts Kit Spare Parts Kit includes

Magnetst;:ontroller Part Number
Controller ize -
H NEMA Size 1 58403-108
Contact Kit
NEMA Size 2 59403-101
NEMA Size 3
with contactor 59403-102 1~ Setof movable and stationary
series 59335 cortacts for "Lift” contactors
NEMA Size 4 1~ Setof mova!ale anfi stationary
with contactor 59403-103 contacts for “Drop” contactors
series 59345 1—  Setof movable contact springs for
“Lift" and "[Drop” contactor
NEMA Size &
with contactor 59403-207 1~ Setof Arc Horns for "Lift" and
series 59495 “Drop" contaciors
1~ Auxliary Contact Block
1~ Replacement hardware to mount
new paris

1~ Finger, Tip & Springs for Power
Auxiiary Assembly

ADDENDUM TO PUBLICATION 180 FOR REDUCED VOLTAGE BULL 4291

The magnet economizing circuit {reduced voltage control circuit} is energized with DC line voltage at all times.
When the control is at rest, the ME contactor is picked up through the normally closed contact on 1L and the
RES1 resistor. This contactor has a 115-voit coil {on 230V systems), and RES1 drops the other half (115V) of
the supply voltage. The 1L contact is bypassed or "latched” by the normally open auxiliary on ME. When the
lift contactors are energized, the 1L contact opens and the 91 contact closes, leaving ME sealed in by its cwn
auxiliary. This starts the 1AT across the ME coil to 0, and the contactor drops open. The fuli 230V control
voltage is now placed across RES1, which maintains current through 1AT to keep it closed, and ME open.
When the drop cycle is started, the 2L aux. opens, the 1L aux. recioses, and ME picks up instantly. An arc
suppressor, Al, is standard across ME to protect the timer from voltage surges.

When ME is closed at rest, it bypasses the economizing resistor R1-R2. During the first few seconds of [ift, full
voltage is placed across the magnet M1-M2, to "pick” the load. When 1AT times out and ME opens, the
economizing resistor is placed in series with the magnet, reducing the magnet voitage to the "transport” value
so that the magnet will not overheat during long lit cycies. The economizing resistor must be properly
matched to the magnet so that the voltage on the magnet is reduced enough to keep it cool, but not so low
that it will drop any of the load. Typical magnet voltages are 230-275V for lifting; and 180-200V reduced.

Hubbell Industrial Controls, Inc
a subsidiary of Hubbell Inc,

4301 Cheyenne Dr., Archdale, NC 27263
Telephone (338) 434-2800 « FAX (336) 434-2803
hito:/iwww.hubbell-icd.com
Sales@hubbeli-icd.com
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Secti

on 1

General Information

Overview This manual contains general procedures that apply to Baldor Motor products. Be sure 1o read and

understand the Safety Notice statements in this manual. For your protection, do not install, operate or
attempt to perform maintenance procedures until you understand the Warning and Caution statements. A
Warning statement indicates a possible unsafe condition that can cause harm to personnel. A Caution
statement indicates a condition that can cause damage 1o equipment.

important: This instruction manual is not intended to include a comprehensive listing of all details for all

procedures required for instaliation, operation and maintenance. This manual describes general
guidelines that appiy to most of the motor products shipped by Baldor. if you have a question
about a procedure or are uncertain about any detail, Do Not Proceed. Please contact your Baldor
distributor for more information or clarification.

Betfore you install, operate or perform maintenance, hecome famiiiar with the foliowing:
. NEMA Publication MG 2, Safety Standard for Construction and guide
for Selection, Instaliation and Use of Electric Motors and Generators.
«  The National Electrical Code
+  Local codes and Practices

Limited Warranty

Baldor Electric motors are warranted for a period of one (1) year, from date of shipment from the factory or factory
warehouse against defects in materiai and workmanship. To allow for stocking and/or fabrication period and io
provide one year of actual service, the warranty period is extended for an additionat period of six (8) months for a
1otal of eighteen (18) months from the otiginai date of shipment from the factory or factory warehouse stock. innao
case will the warranty period be extended for a longer period. Baldor extends this timited warranty to each buyer
of the electric motor for the purpose of resale and to the originai purchaser for use. :
Baldor will, at its option repair or replace a motor which fails due to defects in material or workmanship during the
warranty period if:
a. the purchaser presents the defective motor at or ships it prepaid to, the Baldor plant.in Fort Smith, Arkansas
or one of the Baldor Authorized Service Centers and
5, the purchaser gives written notification concerning the motor and the claimed defect inciuding the date
purchased, the task performed by the Baldor motor and the problem encountered.
Baldor will not pay the cost of removal of any slectric motor from any equipment, the cost of delivery to Fort Smith,
Arkansas or a Baldor Authorized Service Center, or the cost of any incidental or consequential damages resulting
from the claimed defects. (Some states do not allow the exclusion or limitation of incidental or consequential
damages, so the above exclusion may not apply to you.} Any implied warranty given by laws shall be limited to
the duration of the warranty period hereunder. (Some states do not allow limitations on how long an implied
warranty lasts, so the above limitation may not apply to you.)
Baldor Authorized Service Centers, when convinced to their satistaction that a Baldor motor developed defects in
material or workmanship within the warranty period, are authorized to proceed with the required repairs to fulfill
Baldor's warranty when the cost of such repairs fo be paid by Baldor does not exceed Baldor's warranty repair
allowance. Baldor will not pay overtime premiurm repair charges without prior written authorization.
The cost of warranty repairs made by centers other than Baldor Authorized Service Centers WILL NOT be paid
unless first authorized in writing by Baldor.
Claims by a purchaser that a motor is defective even when a failure results within one hour after being placed into
service are not always justified. Therefore, Baldor Authorized Service Centers must determine from the condition
of the motor as delivered 1o the center whether or not the mator is defective. If in the opinion of a Baldor
Authorized Service Center, a motor did not fail as a result of defects in material or workmanship, the center is 10
proceed with repairs only if the purchaser agrees to pay for such repairs. If the decision is in dispute, the
purchaser should still pay for the repairs and submit the paid invoice and the Authorized Service Center’s signed

service report to Baldor for further consideration.
This warranty gives you specific legal rights, and you may also have other rights which vary from state fo state.

MNGOS
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v Notice:

This equipment contains high voltage! Electrical shock can cause serious or fatal injury.
Only qualified parsonnel shouid atiempt installation, operation and maintenance of
slectricat equipment.

Be sure that you are completely familiar with NEMA publication MG 2, safety standards
for construction and guide for seiection, installation and use of electric motors and
generators, the Nationa! Electricat Code and local codes and practices. Unsafe
instailation or use can cause conditions that lead to serious or fatal injury. Only qualified
personnel should attempt the installation, operation and maintenance of this equipment.

WARNING: Do not touch electrical connections before you first ensure that
power has been disconnected. Electrical shock can cause serious
or fatal injury. Only qualified personnel should attermpt the
installation, operation and maintenance of this equipment.

WARNING: Be sure the system is properly grounded before applying power.
Do not apply power before you ensure that ali grounding
instructions have been foilowed. Electrical shock can cause
serious or fatal injury. Nationat Electrical Code and l.ocal codes
must be carefully followed.

WARNING: Avoid extended exposure to machinery with high noise leveis. Be
sure to wear ear protective devices to reduce harmful effects to
your hearing.

WARNING: This equipment may be connected to other machinery that has
rotating parts or parts that are driven by this equipment. lmproper
use can cause serious or fatal injury. Only qualified personnel
should attempt to instali operate or maintain this equipment.

WARNING: Do not by-pass or disable protective devices or safety guards.
Safety features are designed to prevent damage io personnel or
equipment. These devices can only provide protection if they
remain operative.

WARNING: Avoid the use of automatic reset devices if the automatic restarting
of equipment can be hazardous to personnel or equipment.

WARNING: Be sure the ioad is properly coupled to the motor shaft before
applying power. The shaft key must be fuily captive by the load
device. Improper coupling can cause harm to personnel or
equipment if the load decouples from the shaft during operation.

WARNING: Use proper care and procedures that are safe during handling,
lifting, installing, operating and maintaining operations.
improper methods may cause muscle sirain or other harm.

WARNING: Before performing any motor maintenance procedure, be sure that
the squipment connected to the motor shaft cannot cause shaft
rotation. M the load can cause shaft rotation, disconnect the load
from the motor shaft before maintenance is performed. Unexpected
mechanical rotation of the motor parts can cause injury or motor
damage.

WARNING: Disconnect all electrical power from the motor windings and
accessory devices before disassembly of the motor.
Electrical shock can cause serious or fatal injury.

WARNING: Do not use these motors in the presence of flammable or
combustibie vapors or dust. These motors are not designed for
atmospheric conditions that require explosion proof construction.

1-2 Gerneral information
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Safety Notice Continued

WARNING:

WARNING:

Caution:

Caution:

Caution:

Caution:

Caution:

UL listed motors must only be serviced by authorized Baldor
Service Centers if these motors are to be returned to a flammable
and/or expiosive atmosphere.

Thermostat contacts automatically reset when the motor has
slightly cooled down. To prevent injury or damage, the controi
circuit should be designed so that automatic starting of the motor
is not possibie when the thermostat resets.

To prevent premature equipment failure or damage, only qualified
maintenance personnel should perform mainienance.

Do not lift the motor and its driven load by the motor lifting
hardware. The motor lifting hardware is adequate for lifting only the
motor. Disconnect the load from the motor shaft before moving the
motor.

If eye bolts are used for lifting a motor, be sure they are securely
tightened. The lifting direction should not exceed a 20° angle from
the shank of the eye bolt or lifting lug. Excessive lifting angles can
cause damage.

To prevent equipment damage, be sure that the electrical service is
not capable of delivering more than the maximum motor rated amps
listed on the rating plate.

if a HI POT test (High Potential Insulation test) must be performed,
follow the precautions and procedure in NEMA MG 1 and MG 2
standards to aveid equipment damage.

If you have any questions or are uncertain about any statement or procedure, or if you
require additional information please contact your Baldor distributor or an Authorized
Baldor Service Center.

MNBOL
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ving

Storage

Unpacking

Handling

Each Baldor Electric Motor is thoroughly tested at the factory and carefully packaged for
shipment. When you receive your motor, there are severai things you should do
immediatety.
1. Observe the condition of the shipping container and report any damage
immediately to the commercial carrier that delivered your motor.
2. Verify that the part number of the motor you received is the same as the part
number listed on your purchase order.

if the motor is not put into service immediately, the motor must be stored in a cigan, dry
and warm jocation. Several precautionary steps must he performed to aveid mator
gamage during storage.
1. Use a “Megger” periodicaily to ensure that the integrity of the winding insuiation
has been maintained. Record the Megger readings. immediately investigate
any significant decrease in insulation resistance.

5> Do not lubricate bearings during storage. Mator bearings are packed with a
slushing compound at the factory.

3. Rotate motor shaft at least 10 turns every two months during storage {(more
frequently if possible). This will prevent bearing damage due to storage.

4. |fthe storage iocation is damp or humid, the motor windings must be protected
from moisture. This can be done by applying power 1o the motors’ space
heater (if available) while the motor is in storage.

Each Baldor motor is packaged for ease of handling and to prevent entry of
contaminanis.

1. To avoid condensation inside the motor, de not unpack until the motor has
reached room temperature. {Room temperature is the temperaiure of the room
in which it will be installed). The packing provides insulation from temperaiure
changes during transporiation.

2 When the motor has reached room temperature, remove all protective wrapping
material from the motor,

The motor shouid be lified using the lifting lugs or eye bolts provided.

4. Use the lugs or eye bolts provided to lift the motor. Never attempt to [ift the
motor and additional equipment connected to the motor by this method. The
fugs or eye bolts provided are designed to lift only the motor. Never lift the
mator by the motor shaft.

> If the motor must be mounted to a plate with the driven equipment such as
pump, compressor &ic., it may not be possible to lift the motor alone. For this
case, the assembly shouid be lifted by a sling around the mounting base. The
entire assembly can be lified for instaliation. Do not lift using the motor lugs or
eye boits provided.

if the load is unbalanced (as with couplings or additionai attachments)
additional slings or other means must be used to prevent tipping. In any event,
the load must be secure before lifting.

Lifting Magnet Generators Treat Baidor lifting magnet generators like motors during instaliation or maintenance.

Generally, they have standard compound seif-excited fields. Stancard magnetism is for
counter-clockwise rotation (facing the drive end of the motor). To reverse (operate
clockwise), refer to the connection diagrams in Section 4 of this manual,

1-4 General Information
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Section 2

instaliation & Operation

Querview

Location

Mounting

Alignment

Installation shouid conform to the National Electrical Code as well as focat codes and
practices. When other devices are coupied to the motor shaft, be sure to instail
protective devices to prevent future accidents. Some protective davicas include,
coupfing, belt guard, chain guard, shaf covers etc. These protect against accidental
contact with moving parts, Machinery that is accessible to personnel should provide
further protection in the form of guard rails, screening, warning signs etc.

Trne motor should be installed in an area that is protected from direct sunlight, COrrosives,
harmiul gases or liguids, dust, metallic particles, and vibration. Exposure to these can
reduce the operating life and degrade performance. Be sure to allow clearance for
ventilation and access for cieaning, repair, service and inspections. Ventilation is
extremely important. Be sure the area for ventilation is not abstructed. Obstructions will
limit the free passage of air. Motors get warm and the heat must be dissipated to prevent
damage.

These motors are not designed for atmospheric conditions that require explosion proot
operation. They must NOT be used in the presence of flammabte or combustible vapors
or dust.

TEFC motors can be used for indoor or outdoor standard service. They cannot be used
outdoors where they wouid be exposed to freezing rain. Standard TEFC motors are not
designed for atmospheric conditions requiring explosion-proof operation, such as
flammable or combustible vapors or dust.

The motor must be securely installed to a rigid foundation or mounting surface o
minirmize vibration and maintain alignment betweer the motor and shaft load. Failureto
provide a proper mounting surface may cause vibration, misalignment and bearing
damage.

Foundation caps and sole plates are designed to act as spacers for the equipment they
support. If these devices are used, be sure that they are evenly supported by the
foundation or mounting surface.

After instaliation is compiete and accurate alignment of the motor and load is
accompiished, the base shauld be grouted to the foundation to maintain this alignment.

The standard motor base is designed for horizontal or vertical mounting. Adjustable or
sliding rails are designed for horizontal mounting only. Consutt your Baldor distributor or
authorized Baldor Service Center for further information.

Accurate alignment of the motor with the driven equipment is extremely important.

1. Direct Coupling
For direct drive, use flexible coupiings if possible. Consuit the drive or
equipment manufacturer for more information. Meghanical vibration and
roughness during operaiion may indicate poor alignment. Use dial indicators to
check alignment. The space between coupling hubs should be maintained as
recommended by the coupling manufacturer.

2.  End-Play Adjustment
The axial position of the motor frame with respect to its load is also extremely
important. The motor bearings are not designed for excessive external axial
thrust loads. Improper adjustment wili cause failure.

3. Pulley Ratio
The puiley ratic should not exceed 8:1, Consult your Baldor distributor or
authorized Baldor Service Center for further information.

4, Belt Drive
Refer to NEMA MG 1 section 14.07 or Baldor application section for the
application of pulleys, sheaves, sprockets, and gears. Align sheaves carefully to
minimize bett wear and axial bearing ioads (see End-Piay Adiustment). Belt
tension should he sufficient to prevent bett slippage at rated speed and load.
However, belt slippage may occur during starting. Do not over-tension belis,

MN&SO5
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ding & Botting Atter proper alignment is verffied, Gowel pins should be inserted through the motor feet
into the foundation. This will maintain the correct motor position shouid motor removal be
required. (Baldor motors are designed for doweling.)

1. Drill dowel holes in diagonaity opposite motor feet in the locations provided.
Drill corresponding holes in the foundation.

Ream ail holes.

install proper fitting dowels.

Mounting bolts must be carefuily tightened to prevent changes in alignment.

Use a flat washer and lock washer under each nut or Holt head io hold the

motor fest secure. Flanged nuts or bolts may be used as an alternative o

washers.

Power Connection Mator and control wiring, overicad protection, disconnects, accessories and grounding
should conform to the National Elecirical Gode and local codes and practices. Ground
the motor by attaching a strap from an established ground point to the grounding helt
provided inside the conduit box.

oos o

Conduit Box For ease of making connections, an oversize conduit box is provided. The box can be
rotated 360° in 90° increments.
Power Connect the motor leads as shown on the connection diagram located on the name plate

or inside the cover on the conduit box. Be sure the foliowing guidelines are met:

1. DC power is within +5% of rated voltage (not to exceed 800VDC).
(See mator name piate for ratings).

OR
2. DC field power is within 1% of ratad voltage.
~ Aotor Connections Terminal connections should be made as specified. See the connecticn diagrams located

in Section 4 of this manual, Tables 2-1 and 2-2 show the NEMA standard lead markings
and the Accessory Markings.

Table 2-1 NEMA Standard Lead Markings

Lead Markings Motor

Armature Al AZ
Field (shunt) F1, F2, F3, F4, etc.

Field (series) S1, 82

Thermostat P1, P2, elc.

Space Heater H1, H2, H3, H4, etc.
Resistance Temperature Detector (RTD) R1, R2, R3, R4, eic.
Optional Brush Monitor System Al1Probe, A2Probe

Table 2-2 Accessory Markings

DC Tachometers + e
XPY 1 2 G
XC Red (1) Biack {2) G
NCS Pancake Red Biack
AC Tachometers 45/90V Qutput
45V Red White
sov Red Biack
"Brake Coil Leads B1, B2, B3, etc.
Space Heater (Brake) H1, H2, H3, H4, etc.
Brake interiock Switch BS1, BS2, BS3, etc. ]
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Standard Receptacle MS3112wW12-10F
MS33116412-108

Standard Plug

Thermostats

Initial Start-Up

Electrically
Isolated
Encoder

Figure 2-1 Encoder Connections

Color Codes for Optional
Baldor Encoder Cable
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The thermostat is a pilot circuit device used in a protective relay circuit. The thermostat
ratings are given in Table 2-3.

Table 2-3 Thermostat Ratings

Maximum Current Ratings for Thermostats (Normally Open or Closed Contacts)
Voltage 125VAC 250VAC 24VD0 Continuous Current
Alt Voltages
Amperage 12A . BA 2A 2A

if driven eguipment can be damaged by rotating in the wrong direction, uncouple the
motor from the load before checking for rotation.

If the direction of rotation needs to be corrected, disconnect the input power supply and
interchange the appropriate leads. Refer to the motor connection diagrams in Section 4 of
this manual,

1. The first start-up and running of the motor should be with the motor uncoupied
from the load.

5 Check the direction of rotation by momentarily applying power 1o the motor.

3. With the mator running, make sure it's running smoothly without too much noise
or vibration. If either are present, shut down the motor immediately and find the
cause of the problem.

Blower Ventilation System

Before loading a force-ventilated motor, be sure that the blowers, cooling fans, or central
air supply systems are operating properly to supply cooling air to the motor. Air filters
should aiso be in place. If you energize the main fields with the motor at standstili, the
hlowers or external cooling systems must be left on. This wiil prevent excessive heat
buiidup that will decrease the life of the insuiation.

When using field economy circuits to reduce the voltage 1o the main fields during
standstill, blowers do not need to be ieft on,

Biower motors should be checked for correct rotation. Don't rely on feeling airflow from
the drive end of the motor. Look at the outline drawing or rotation arrow shown on the
blower housing. Refer to Figure 2-1.

MNGCH
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Figure 2-1 View from Air Inlet (Motor is on Opposite Side)

Air Inlaet

Housing

Impetier
Blades

Alrfiow

4

Tablie 2-4 Electrical Data - Forced Ventilation Blower Units

Size iMotor Frame HP RPM Volts Phase Hz Amps
Lm2 180 1/40 3600 230 1 80 0.4
LM3 180 1/8 3450 115/230 1 50780 2.6/1.3
LM3 210-25C 1/8 3450 | 208-230/460 3 50/60 0.66-0.60/0.30
1LM4 280 1/3 3450 | 208-230/460 3 50/60 1.5-1.4/0.7
L& 320-400 1 3450 | 208-230/460 3 50/60 3.1-3.0/1.5
CLMB 504-506 3/4 1750 | 208-230/460 3 50/60 3.4-3.211.6
LMB 508-5012 3 3450 | 208-230/460 3 50/60 8.2-7.6/3.8

Note: Motor mounted blower units. Mount on commutator end (opposite drive end of motor. We supply biowers that are
powered by iotally enclosed motors {(standard). Blowers have a cast aluminum fan housing with washabie, wire

mesh fiiters.
Table 2-5 Minimum Blower CFM for DPBV Motors (Drip Proof Blower Ventilated)
Blower Size Motor Frame Size Biower CFM Biower Static Pressure
(in H,0)
M2 180 55 0.50
LM3 180 150 1.45
LM3 210 175 1.45
LM3 250 215 0.78
L4 280 350 0.88
LMB 320 780 2.80
LMB 360 780 2.80
LM6 400 820 2.50
LM8 504-506 1120 1.58
LM9 508-5012 2000 5.00

Each motor nameplate is stamped with the above data for DPBV (less Biower),
DPSV and TEPV enclosures.
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Coupled Start-Up
1. After the first successful no load start-up, stop the motor and assembie the
coupling.
2. Align the coupling and be sure it is not binding in any way.

3. The first coupled start-up should be without load. Check to see that the driven
equipment is not transmitting any vibration back to the motor through the
coupling or the base. Vibrations (if any) shouid be within accepiable levels.

4. Run about 1 hour with driven equipment unlpaded.
After completing these steps, the motor can now be loaded.

Do not exceed the value of armature nameplate amperes under steady
caontinuous loads.
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Section 3
Maintenance & Troubleshooting

General Inspection inspect the motor at reguiar intervals, approximately every 500 hours of operation or
every 3 months, whichever occurs first. Keep the moter clean and the ventilation
openings clear. The following steps shouid be performed at each inspection:

1. Check that the motor is clean. Check that the interior and exterior of the motor
is free of dirt, oil, grease, water, etc, Oily vapor, paper pulp, textiie lint, eic. can
accumulate and block motor ventilation. if the motor is not oroperly ventitated,
overheating can occur and cause early motor failure.

2. Use a“Megger” periodically to ensure that the integrity of the winding insulation
has been maintained. Record the Megger readings. immediately investigate
any significant drop in insulation resistance.

3. Check all electrical connectors to be sure that they are tight.

4. Cneck for too much vibration or looseness. It may be caused by improper
alignment, an unbalanced coupling sheave, damaged motor bearings, or loose
mounting bolts. Excessive vibration wiil damage the motor bearings, brushes
and commutator.

5. Listen for unusual noises, especially in the area of the bearings. Alsc, rubbing
or rumbling noises could be signs of internal damage. Check for loose parts on
the motor such as thru bolts, hoid down bolts, bad alignment of hoods, etc. An
unbatanced armature or load may also cause noise.

Note: Motors applied with rectified power supplies wilt often make a humming noise
when aperating normally. Thig is even more noticeable at lower operating
speeds. If you can hear a growling or erratic hum, the power supply should be
checked for proper operation and phase balance. Improper adjustment or
functioning of the power supply can cause overheating cof the motor and
shorten its life.

6. At start-up, check the tightness of the main and commutating pole bolts
(externat on the frame) as listed in Tabie 3-1. Loose pote bolts couid be a
source of unpleasant noise when rectified power runs the motor.

Table 3-1 Torque Specifications for Commutating and Main Pole Bolts

Frame Bolt Size Torque (Ib-fi)
180AT 3/8-186 24 - 30
210AT 3/8-16 24 -30
250AT 3/8 - 16 24 - 30
280AT 1/2 - 13 60-75

B 320AT 1/2-18 B0 -75
360AT 3/8-16 24 - 30
400AT 3/8-16 24 - 30
500AT 1/2-13 B0 -75
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L  cation & Bearings

Type of Grease

Lubrication Intervals

Bearing grease will lose its lubricating ability over time, not suddenly. The iubricating
ability of a grease (over time) depends primarily on the type of grease, the size of the
bearing, the speed at which the pearing operates and the severity of the operating
conditions. Good results can be obtained if the following recommendations are used in

your maintenance program.
A high grade bali or roller bearing grease should be used. Recommended grease for
standard service conditions is Polyrex EM (Exxen Mohil).

Equivalent and compatibie greases include:
Texaco Polystar, Rykon Premium #2, Pennzoil Pen 2 Lube and Chevron SRI-2.

- Maximum cperat%ng temperature for standard motors = 110° C.
~ Shut-down temperature in case of a malfunction = 115° C.

Recommended lubrication intervals are shown in Table 3-2. It is important to realize that
the recommended intervals of Table 3-2 are based on average use.

Refer io additional information contained in Tables 3-3 and 3-4.
Table 3-2 Lubrication Intervals *

Base Speed - RPM
NEMA / (IEC) Frame Size >2500 1750 1150 <800
Upio 210 incl. (132) 5500 Hrs. 12000 Hrs. 18000 Hrs. 22000 Hrs.
Over 210 to 280 ingl. {180) 3600 Hrs. 8500 Hrs. 15000 Hrs. 18000 Hrs.
Over 280 to 360 incl. (225) * 2200 Hrs. 7400 Hrs, 12000 Hrs. 15000 Hrs.
Over 360 to 500 inci, (300) #2200 Hrs, 3500 Hrs. 7400 Hrs. 10500 Hrs.
*  Lubrication intervals are for ball bearings. For rofler pearings, divide the listed lubrication interval by 2.
Table 3-3 Service Conditions
Severity of Service Ambient Temperature | Afmospheric Type of Bearing
Maximum Contamination
Standard 40° C Ciean, Littlle Corrosion Deep Groove Bail Bearing
Severe 50" C Moderate dirt, Corrosion Ball Thrust, Roller
Extreme >b0® C* or Severe dirt, Abragive dust, All Bearings
Class H insutation Corrosion
Low Temperature <-30° C* All Bearings

*  Special high lemperature g

not mix with other grease ypes.

Special low temperature greds
Contact your focat Baldor distri

rease is recommended {Dow Corning DC44). Note that Dow Corning DC44 grease does
Thoroughly ciean bearing & cavity hefore adding grease.

). Different brushes may also be required.
ter for technicat assistance.

s is recommended (Aeroshell 7
ot office or an authorized Baldor service cen

Table 3-4 Lubrication Interval Multiplier

Severity of Service ‘ Muttiplier
Standard 1.0
Severe 0.5
Extrerme 01
Low Temperature 1.0
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Table 3-5 Bearings Sizes and Types

Frame Size Bearing Description
NEMA (IEC) (These are the “Large” bearings (Shaft End) in each frame size)
Bearing oD Width Werght of | Volume of grease
D mm B mm Gregse to to be added
add * in3 -
oz {Grams) ' S;c)e;aon
Upto 210 incl. (132) 6307 80 21 .30 (8.4} C.6 2.0
DOwver 210 to 280 incl, (180) £311 120 29 0.61{(17) 1.2 3.8
Dver 280 to 360 incl. (225) 6313 140 33 0.81 (23) 1.5 5.2
ver 360 1o 500 incl. (300) NU319 200 45 2.12 (60) 4.3 13.4

*  Weight in grams = .005 DB

Be sure that the grease you are adding to the motor is compatible with the grease already
in the motor. Consult your Baldor distributor or an authorized service center if a grease
other than the recommended type is to be used.

Caution: To avoid damage to motor bearings, grease must be kept free of dirt.
For an extremely dirty environment, contact your Baldor distributor or
an authorized Baldor Service Center for additional information.

With Grease Outlet Phig
1.  Clean all grease fitings.
2. Remove grease outlet plug.
q. | motor is stopped, add the recommended amount of grease.

If motor is 1o he greased while running, a slightly greater gquantity of grease wili
have to be added. Add grease slowly until new grease appears at shaft hole in
the endplate or purge outiet plug.

4. Re-install grease outlet plug.
Without Grease Outlet Plug
1, Disassemble motor.

2 Add recommended amount of grease to bearing and bearing cavity. (Bearing
should be about 1/3 full of grease and outboard bearing cavity should be about
1/2 full of grease.}

Note: Bearing is 1/3 full when only one side of bearing is completely full of grease.

Lubrication Procedure

3. Assemble motor,
Sample Lubrication Determination

Assume - NEMA 286T (IEC 180), 1750 RPM motor driving an exhaust fan in an ambient
temperature of 43° C and the atmosphere is moderately corrosive.

1.
2.
3.
4,

Tabie 3-2 list 9500 hours for standard conditions.
Table 3-3 classifies severity of service as “Severe”.
Tabie 3-4 lists a multiplier value of 0.5 for Severe conditions.

Table 3-5 shows that 1.2 in? or 3.9 teaspoon of grease is to be added.

Note: Smaller bearings in size category may require reduced amounts of grease.

MNBCS
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E  h Replacement

wsh Springs

Poor Brush Life

Brush Chatter or Bounce

Brush Sparking

Do not change brush grades or suppliers without first contacting Baldor for
technicat assistance.

Brush life will vary greatly due to motor load conditions and the operating environment.
The brush pigtail ieads should be checked for secure connection to the brush support
stud. Brushes should be repiaced when their pigtaits touch the top of the brush holder.

When replacing brushes, proper seating is important!

1. Wrap a strip of coarse grit (60#) sandpaper, rough side out, around the
commutator and under the brush hoider. (Do not use metal oxide based
sandpaper or emery cloth that contains electrically conductive materials).

o Sjide the new brush into the holder and snap the spring clip in place.
Rotate the armature slowly in the direction of normal motor rotation.

Remove the brush and inspect the face. The brush shouwld be seated over 80%
of the face area and completely seated from leading 1o trailing edge.

Brushes shoutd move freely in their holders. If hrushes stick, it is usually due to built up
dirt and oil. Brushes shauld be inspected on occasion to see that they are long enough to
oress firmly against the commutator. Brush springs should have equal tension. Only
brushes of the same size, grade and shape as those originally supplied shouid be used.

All motors have their brushes set on neutral before leaving Baldor’s factory. After
replacing the brush holder, realign it to the factory neutral mark.

When repiacing a turned-down commutator in the motor with a new commutator, the
brush holder assembly must be adjusted. Keep 1/18" clearance between the bottom of
the brush hoider and commutator, The brush holder assembly is designed with a nut/bolt
guide assembiy for ease in positioning of the brush-box.

During periodic inspections, check that electrical connections are tight and properly
instilated.

Brush springs should be inspected for proper tension during brush replacement. If the
spring shows a loss in tension, it should be replaced. Routine replacement of brush
springs is recommended with every third set of brushes.

Poor brush life may be caused by overloading, brushes operating at higher than their
rated speed, or very light electrical ioads. These can be corrected by using a brush with
greater current-carrying capacity for overloads. Friction-reducing freatments reduce wear
on high speed applications. Where ight loading is the cause, the answer may befo
remove some brushes from the motor (with muitiple brushes per pole). Another is to
install brushes with a higher content of graphite that can handie the lower current and still
film properly. Poor brush life is generally not refated o the “softness” or “hardness” ofthe

brush.

Do not change brush grades or the number of brushes per pole. Doing so may void the
warranty and make the motor unsafe to operate. Contact your jocal Baldar district office
or an authorized Baldor service center for technical assistance.

Brush chatter or bouncing can be caused by vibration from an external source. This.may
be a bad gearbox coupling or condition, or insecure mounting of the motor. Stronger
carbon grades are availabie that provide more capacity for the brush to resist vibration. it
is always best to fix the cause of the problem.

Excessive sparking of brushes may he due to electrical causes such as an overload or a
very unstabie DC power supply. Mechanical causes include a flat spot on the commutator
or external vibration. Changing to a better brush grade, or a spiit-brush design may be
reguired.
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Carbon Brushes For Special Operating Conditions

Authorized Service

Humidity And Brush Wear

Sometimes, there are probiems if motor operation requires a different design or grade of
carbon brush thar what was installed when the motor was built. These special operating
conditions include long periods of operation with loads that are significantly greater or
tess than rated load capacity. Also, operation in in the presence of certain chemicals, or
extreme temperature and humidity can degrade brush performance.

Generally, poor brush life or commutator wear can cceur if one or more of the above
conditions exist. The brush used doesn’t match the operating conditions.

Baldor offers optional brush grades for the above conditions and has replacement
brushes available to retrofit motors. Contact your local Baldor District Office or an
Authorized Baidor Service Center for technical assistance.

Do not change brush grades or the number of brushes per pole. Doing so may void the
warranty and make the motor unsafe. Contact your jocal Baldor district office or an
authorized Baldor service center for technical assistance.

Baldor catalog 505 (and the Baidor CD-ROM) lists service shops authorized to service
Baldor DG motors. Contact your local Baldor District Office for more information.

This curve represents 2 grains of water per cubic foot of dry air or 4.6 grams per cubic
meter of dry air.

Zone of Safe Brush Operation

b 45

I a0

~Danger Zone
arbem 100 L g

Temperature Degrees F
Temperature Degrees C

10 o0 30 40 50 60 70 BO 90 100
Percent Relative Humidity
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Light Film: Indicates good brush
performance. Light load, low humidity,
trush grades with fow filming rates, or film
reducing contamination can cause lighter

coler.

Streaking: Results from metal transfer to
the brush face. Light toads and/or light
spring pressure arg most commaon Causes,
Contamination can alse be a contributing
factor.

Medium Film: is the ideal commutator
condition for maximum brush and
commutator iife.

Threading: |s a further development of the
streaking condition as the metal
transterred becomes work hardened and
machines into the commutater surface.
With increased loads and increased spring
pressure this condition can be avoided.

Heavy Film: Results from high load, high
humidity or heavy filming rate grades. Colors
nal i the brown tones indicate contaminztion
resuiting in high friction and high resistance.

Grooving: May result from an overly
abrasive brush grade. The more commaon
cause is poor eiectrical contact resulting n
arcing and the electrical machining of the
commuiator surface. increased spring
pressure reduces this electrical wear.

Capper Drag: Develops as the commutator
surface becomes overheated and
softened. Vibration or an abrasive grade
sauses the copper lo be pulied across the
slats, Increased spring pressure wil
reduce commutalor tlemperature.

Bar Edge Burning: Results from poor

commutation, Check that brush grade has

adecuate voltage drop, that the brushes
are properly set on neulrat and that the
interpole strength is correct.

Slot Bar Marking: Results from a fault in
the armature windings. The pattern relates
{p the number of conductors per slot.

This chart courtesy of Helwig Carbon Products, Inc., Milwaukee, Wi
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Commutator

Ranid Commutator Wear

After several hours of operation, the commutator surface under the brush should take on
a darker bronze color. This is due to self-generated film caused by normal commutation.
This coloration should be even, without blotches or black areas. A shiny copper color or

black streaks in the brush tracks are signs of improper commutation or centamination by
a foreign material. Contact Baldor for assistance in correcting these problems.

If the commutator becomes rough and burned, or bacomes black, it should be cleaned of
dirt and carbon particles. This can be done by wiping it with a dry, lint-free cloth. Also
vacuuming or blowing out the motor with a dry air supply are suitable cleaning methods.
Do not use solvents or cleaning solutions on the commutator. To remove spots or
contamination that will not wipe off, wrap & sirip of coarse (60# grit) sandpaper around
the commutator. Then rotate the armature pack and forih by hand. Do not use emery
cloth as this contains electrically conductive materials.

Ancther method of cormmutator resurfacing is to use a commercially available
commutator dressing stone. This should only be done by trained and experienced
people. This stone shouid be taped or attached to the end of a stick made of electrically
insulated material. The motor should be run at apout haif speed and the stone applied
lightly to the comrmutator surface. This operation must be done with no tcad on the motor.

The surface of the commutator shouid be smooth and round. This can be checked while
the motor is running at fow speed. Press lightly on one brush with an insulated stick. Do
not use a lead pencil as this contains electrically conductive graphite. If you teel
movement of the brush, it suggests a worn or uneven commutater, The armature must be
removed from the motor and the commutator machined by a qualified repair shop.

Light electrical loads and contamination are the usual causes of rapid commuiator wear.
Light loading may require the removal of some brushes on motors with multipie brushes
per pole. Sometimes a iow current density brush grade is used. There are aiso brushes
that have a miid polishing action. These prevent certain chemicals, especialty chiorine
and silicone, from attacking the commutator. Brushes, are availabie for use in plastic
extruder applications where PVC is present. Usually, you do not have to change the
design or grade of the brushes on new motors unless special operating conditions exist.

Do not change brush grades or the number of brushes per pole. Doing s0 may void the
warranty and make the motor unsafe. Contact your focal Baldor district office or an
authorized Baldor service center for technical assistance.

MNGOS
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T. .ngThe Commutator After commutator turning, cheok its run-out with the pearings on V biocks, For all
commutators, maximum run-out is .002%, New and minimum commutator diameters are

listed as follows.

Commutator Brush Track Diamelers
Eramme | New Motor Commutator | Minimum Diameter after |
Diameter {inches) Refinishing (inches)
180 2750 251 '
210 4,500 T 429
250 5.000 T 472
280 5.750 5.45
320 i 8.500 .20
T T 7.500 721 T
400 8550 | 7.90
500 10.250 872
Notes:

The above diametars are approximate.

They are for standard design and speed motors. high speed motors require
larger minimum bar diamaters. Contact Baidor for dimensions.

Commutator surface finish, after machining, should be between 40 and 65
micro-inch RMS.

f" " ymutator Undercutting Check the commutator mica between bars for an under-cut depth of 1/64" minimum,
5/64" maximum. The grooves of the under-cut are to be free of mica and chips.

/N caution:  Be very careful when repainting a drip proof motor. Do not get any
paint on the commutator. Paint on the commutator will show up as
plack marks in brush tracks. Also, excessive brush sparking or
erratic operation can be caused by paint or other material on the

commutator.

Blowers & Fillers Do not use silicone RTV around DC motors as commutator surface damage can 0CoUr,
Intake filters on blowers and fouvers of drip proof motors should be cleaned 1o remove
any dust or foreign matter. Canister type filters should be replaced when dirty. Failure to
keep air intakes clear will cause overheating and premature failure of the insulating

system,

Troubleshooting

Armature Overheating Excessive overloads will cause a noticeable cdor of overheated varnish or charred
insulation. The commutator may eventually become nlackened and pitted and the
brushes burned. This overheating may be general and uniform. To cure, remove-the
overload and rewind or replace armature if damaged beyond use.
An open-circuited armature coit will cause flashing at the commutator. Two adjacent bars
will show severe burning and a resulting overheated armature. Short-circuited coils or
commutator bars may cause local heating that could destroy the insulation at that spot.
This may result in the burning of the armature coils, banding or commutator bars.

Grounds in the armatura circuit may he found by using a megger. Connect one lead 10
motor frame and the other lead to a commutator bar. If the armature is grounded, the
megger will show tess than 1 meg ohim.

These tests should be done by experienced and gualified personnel,
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Field Coil Overheating

Excessive Load

The biowers or external cooling systems shouid be ieft in operation if the main field
windings remain fully energized with the maotor at standstill. Failure to do so may cause
oo much heat build-up which coutd cause reduced insulation life.

When using field economy circuits to reduce voltage to the main fields during standstill,
biowers do not need t¢ be operating. The most common failure with overheated field coils
is a short in one or more of the shunt coils.

Shorted coils show iess than half the line voltage for two pole motors. This is with the
fields connected for high voltage (in series). Shorted four pole motor colls will read less
than 1/4 of the line voltage with the coils connected for high voitage (in series).

A grounded coil may cause overheating. This defect may be testec as shown by the
ground test for an armature. With brushes lifted, place one test point of the megger on
either field lead, the other on the motor frame. The megger wili read less than 1 meg
ohm, if a grounded coll is present.

An open figid coil on a motor will cause the armature to have no torque. The motor may
run at a very high speed at no load. The commutator may be flashing. To locate an open
coil, apply fine voltage to the shurt coils {prushes fifted). A voitmeter will show nc reading
across a good coii. it will show about the line voltage across the open coil.

These tests should be done by experienced and gualified personnel. if you find any of the
above defects, don't run the motor. First contact your local Baldor District Office or an
Authorized Baidor Service Center for repairs.

Excessive load may be found by checking the DG armature ampere input and comparing
it with the rating on the nameplate. An excessive Joad may prevent the motor from
starting or accelerating to full ioad speed. It couid finally result in premature failure of the
motor or control, Be sure 10 use an averaging type ammeter if the motor's power is
soming from a rectifier or SCR control,

Jogging and Repeated Starts

Heating

Thermostat

Repeated starts or jogs of motors may reduce the life of the brushes and winding
insulation. The heat produced by excessive starting may be more than what can be
dissipated by the motor under a sonstant full load conditions. If you must frequently start
or jog & motor, you should check the application with the local Baldor District Office.

Duty cycle and maximum ambient temperature are shown on the namegplate of the motor.
I there is any question about safe operation, contact the local Baldor District Office.
Motor overheating may be caused by improper ventiiation, excessive ambient
temperature, dirty conditions or an inoperabie blower or dirty fifter, Electrical causes may
he due 1o excess current caused by an overioad or over-voltage to the fields.

Most stock Baldor DC motors 180 frame and above have a standard temperature-sensing
thermostat mounted to their interpole winding. This normally closed thermastat opens
when the temperature limit is exceeded. Another option available is a normally open
thermostat that closes with temperature.

On blower cooled or separately ventilated motors, the protection capabilities of the
snermostats are greatly reduced at low speeds. This is because the interpoles have the
same amount of heat transfer regardless of speed. Armature heat transfer is less at low
speed. There is 1ess internal air turbulence at low speeds causing higher temperatures at
thiearmature. S o _

The thermal time constant for interpoles can he as much as five times longer than the
armature’s ime constant. Because of this, the thermostat cannot be relied upon 1o protect
the armature during exireme overloads iasting a short time.

The ripple of the rectified power supply and manufacturing rolerances of mounting the
device affect the thermostat’s accuracy.

For thermostat contact ratings, refer to Thermostats in Section 2 of this manual.

MINGOD
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Table 3-6 Troubleshooting Chart

Symptom

Possibie Causes

Moior will not start

Usuaily caused by line trouble, such
as, single phasing at the starter.

Excessive humming

High Voltage. -
o0se poie pieces. O

Fossible Solutions
Check source of power. Check overioads, fuses,
controls, &tc.
"Check input line connections.
Torgue the bolts as specified in Table 3-1.

Motor Over Heating

Dvercad. Compare actual amps
(measured) with namepiate rating.

e A A T T
Lacate and remave Source of excessive friction in

motar or foad.
fiaduce load or replace with motor of greater capacity.

Improper ventilation.

Armature rubbing on stator.

e e
Chack air gap clearance and bearings.
[Tighten "Thru Bolts™ that nold the endplates to frame.

Chack exiernal cooling blower to be sure alr is moving
properly across cooling fins.

Check blower for proper direction of rotation.

Check motor brush covers {o ensure they are solid on
the cormmutator end and that they are not jouvered.
Check fitter for dirt, ciean or replace.

Excessive dirt build-up on motor. Glean motor.

Torque the pole Dolls as specified in Table 3-1.

Field over voltage.

Check input voltage.

Full voltage on fieid with motor
stopped.

Heduce feid voltage to 80% with fielid economy cirouit
in the control.

Grounded winding.

Barorm aielectric test and repair as raquired.

fmproper connections.

Inspect all electrical connections for proper
termination, clearance, mechanical strength and
electrical continuity. Refer to connection diagram.

" ring Over Heating

Misalignment,

Check and align motor and arlven equipment.

Excessive pelt tension.

Heduce belt tension 1o proper point for ioad.

Excessive end thrust.

Haduce the end thrust from driven machine.

Excessive grease in bearing.

Remove grease until cavity s approximately ¥/, filled.

insutficient grease in bearing.

Add grease until cavity is approximately 9/, filled.

Dirtin bearing.

Slean bearng cavity and bearing. Repack with correct
grease until cavity is approximately %/ filled.

Check and align motor and driven equipment.

Vibration Misalignment.
Rubbing between rotating parts and [solate and eliminate cause of rubbing.
stationary pans.
Armature out of balance. iave armature balance checked are repaired at your
Baldor Service Center,
Hesonance. Ture system or contact your Baicar Service Genter tor
assistance.
Noise Foreign material in air gap or Hemove armature and foreign material. Reinstall

ventilation openings.

armature. Check insulation integrity. Clean ventilation
openings. .

Growiing or whining

Bad bearing.

Replace Gearing. Clean all grease from cavity and new
pearing. Repack with correct grease until cavity is
aporoximaiely ¥/, filied.
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Accessories The following list shows some accessories available through Baldor's Mod Express or
available on custom manufactured motors. Contact your Baidor supplier for information
on each additicnal accessory of those listed below.
Bearing RTD
RTD (Resistance Temperature Detector) devices are used 10 measure or
monitor the temperature of the motor hearing during operation.

Bearing Thermocouples
Used to measure of monitor bearing femperatures.

Bearing Thermostat
Temperature device that activates when bearing temperatures are axcessive,
Used with an external circuit 1o warn of excessive bearing temperaiure or 10

shut down a motor.

Biowers with Filters:
Available to increase the constant torque spead range of DPFG motors. This
increases the continuous operating torgue range at low speeds.

Brush Wear Indicator:
Provides a warning when the brushes have worm down io the ieval where they
need to be replaced (before damage 10 the commutator).

Condensation Drains & Breathers:
Stainless steel drains and separate hreathers are available.

Conduit Boxes
Optional conduit hoxes are availabie in various sizes to accommodate
accessory devices.

Cord & Plug Assembly
Adds a line cord and piug for portable applications.

Drip Covers
Designed for use when mator is mounted in a vertical position. Contact your
Baldor distributor to confirm that the motor is designed for vertical mounting.

Fan Cover & Lint Screen
To prevent buiid-up of debris on the cooling fan,

Nameplate
Additional stainiess steel nameplaies are available,

Rolier Bearings
Recommended for belt drive applications with a speed of 1800 RPM or less.

Rotation Arrow Labels
Rotation arrows are supplied on motors designed to cperate In one direction
only. Additional rotation arrows are available.

Slide Bases:
Allows easy belt adjustment while maintaining correct pulley and belt alignment,

Space Heater.
Added to prevent condensation of moisture within the motor enclosure during
periods of shut down or storage.

Stainless Hardware
Siainless steel nardware is available. Standard hardware is corrosion resistant

zinc plated steel.
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Tachometers:
DC, AC and digital outputs are available. These can be mounted to our motors

or shipped separately. Tachs help the SCR control achieve more precise speed
reguiation than by armature feedback alone.

Transparent Brush inspection:
For easy brush inspection and commutation monitoring without disassembiy of
the motor.

Winding RTD
RTD (Resistance Temperature Detector} devices are used to measure or
monitor the temperature of the motor winding during operation.

winding Thermogoupies
Used to measure or monitor winding temperatures.

Winding Thermostat
Temperature device that activates when winding temperatures are excessive.
Used with an external circuit to warn of excessive winging temperature or to

shut down a motor.

Reflash Instructions instructions to reflash the residual magnetism for Lifting Magnet Generators only.
These generators are self-exciting. If voltage will not build up, it is possibie the residual
magnetism is insufficient to initiate excitation. This procedure is to restore sufficient
residual magnetism to self excite,

Note: Loss of residual magnetism can be caused by misconnection {reversing the
connections) of F1 and F4.

1. Disconnect F1 and F4. All other leads may remain connacted.

o Connect 24 to 40VDC power source positive lead to F1 and negative to F4.
DC source may be batteries, a DG welder (not AC) or rectified AC.
3. Drive generator at rated RPM.

4 Measure the voltage across At and AZ. Voltage should be 150 to 200% of F1
to F4 voltage. Wnen At to A2 voltage leve! reaches this level (approximately
30 seconds) carefully remove the source ieads, an arc may be present during

disconnect.
5. Stop the generator.

g Reconnect F1 and F4 as shown in the DC Generator Connection Diagram.
Botation is viewed from opposite drive end (commutator end} A1 is positive for
COW rotation. A2 is positive for CW rotation. 51 is always negative.

DC Generator Connection Diagram
Shunt Fleids Compound Wound Short Shunt Connection

F 1SS0 ANN=10 0  f NEE——
Series Field
i m L ,J Y-wf—)_m_______._m1

AR COMM Field l [

L T Sﬁ

Shown for COW (counterclackwise} rotation, (viewed from opposite drive end of
commutator end). For CW {clockwise) rotation, interchange leads A1 and A2.

& o—

3-12 Maintenance & Troubleshooting MNBOS




Section 4
Connection Diagrams

Low Vottage connection Shunt Field

High Voltage connection Shunt Field
F2 Fa Fd4

F1

Field Reversing Series Motor

Interpoie Series Field

Armature
im A2 l——lSi 52 1
" ~

Series Motor CCW Rotation
(Facing Commutator End)

Interpole Series Field

Armature m
Lﬂ AZ l-— - s82 51
+ -

Series Motor CW Rotation
(Facing Commutator £nd;

Armature Reversing
Compound and Stabilized Motors

Shunt Field
F2 F3
Interpole Series Field

Armature m
F1 im A2 l— - 081 82
N -
Compound or Stabilized Shunt Muotor
CCW Rotation (Facing Commutator End)
High Voitage Field Connection

Shunt Field
F2 F3
—
interpoie Series Fieid
Armatuie
F1 A2 AT O-—-081 82 4

+
Compound or Stabilized Shunt Motor
CW Rotation (Facing Commutator End)
High Voltage Field Connection

MN&0S
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Field Reversing Shunt Motor

Shunt Fieid
F2 Fa

interpole

Armature

F1 At
* Shunt Motor COW Raotation
(Facing Commutator End)
High Voltage Field Connection

Field Reversing Shunt Motor

Shunt Fleid
3 F2

interpole

Armature

F4 At
* Shunt Motor CW Rotation -
(Facing Commutator End)
High Voitage Field Connection

DC Generator Connection Diagram
Compound Wound Short Shunt Connection

Shunt Field
F2 F3 Fa

Serfes Field

Comrm. Fieid

Rheostat

Al AZ 52

COW Rotation
(Facing Commutator End)

For CW Rotation, Interchange Leads A1 and AZ.

31

4.7 Connection Diagrams
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UN{TED STATES

ARIZONA
PHOENIX
4214 § 43R0 PLACE
PHOENIX, AZ 35040
PHONE: 802-478-8407
FAX: 802-470-0464

CALIFORNIA
LOY ANGELES
8480 FLOTILLA
COMMERCE, GA 80040
PHONE: 323-724-8711
FAX: 323-721-5058

HAYWARD

21066 FORBES STREET
HAYWARD, CA 94545
PHONE: §10-785-8800
FAX §10-705-5810

COLORADOD
DENVER
2620 W DARBERRY PLACE
PENVER, CO 80204
PHUNE: 303-623-0127
FAY.: 3D3-585-0772

GONNETFICUT
WALENGFORD
B5 SOUTH TURNPIKE ROAD
WALLINGFORD, CT 06492
PHONE: 203-268- 1354
FAY: 203-269-5485

FLORIDA
TAMPAIPUERTO RICC/
WIAGI ISLANDS
3906 EAST 11TH AVENUE
TAMEA, FL 33605
PHORE: B13-248-50748
FAR: B13-247-288¢

GEORGIA
ATLANTA
52 TECHNOLOGY DR,
ALPHARETTA, GA 30065
PHONE: T70-772-7000
PR THO-TT2-T200

LLINDIS
CHICAGD
1805 FRONTENACG ROAD
NAPERVILLE, li. 60562
PHONE: 630-843-5100
FAX: 630-848-5110

INDIANA
INDIANAPOLIS
5505 W, MINNESOTA STREET
INDIANAPGLIS, IN 46241
PHOMNE: 317-246-5100
FAX:317-246-5110
600-428-4141

IOWA
DES MOINES
1800 DIXON STREET, SUITEC
DES MOINES, 1A 50316
PHONE: 515-263-6828
FAX:515-263-65615

MARYLAND
BALTIMORE
6560 SANTA BARBARA RD.
SUTE 22-24
ELRRIDGE, MO 21075
PHONE: 410-578-2135
FAX: 410-579-2677

MASSACHUSETTS
BOSTON
& PULLMAN STREET
WORCESTER, MA 01608
PHONE: 508-854-0708
FAX: 508 -854-0281

WMICHIGAN
DETROIT

33782 STERUNG PONDS BEVD.

STERLING HEIGHTS, Ml 48312
PHONE: 586-87¢-5800

Baldor District Offices

FAX: 586-975-8369
MICHIGAN Caontinued

GAND RAPIDS

650 3 MILE ROAD MW

GHAND RAPIDS, M| 48504

PHONE: 6167851784

FAX: 616-785-17B

MINKESOTA
MINNEAPDLIS
21060 134TH AVE. NORTH
ROGERS, My 55374
PHONE: 763-426-3833
FAX: T63-420-4551

MISSOURL
ST LOUIS
422 INDRISTRIAL DRIVE
MARYLAND HEKGHTS, MO 53043
PHONE: 314-258- 1800
FRY: 314-208-7680

KANSAS CITY

GH5 W PLATTE VALLEY DR
RIVERSIDE, MO 84150
PHONE: §15-587-0272

FAX. D16-667-3735

NEW YORK
AUBURN
ONE ELLIS DRVE
AUBURN, NY 13021
PHONE: 315-255-3402
FAX: 315-253-8922

NORTR CAROLINA
GREENSBORC
1720 RGTHERWO0D NOAD
GREENSBOROD, NG 27406
# O BOX 18500
GREEHSBOAD, NG 27416
PHONE: 336-272-8104
FAY: 396-773-6528

CHO
CIHNCINNATI
2524 CRESCENTVILLE RDAD
WEST CHESTER, OH 45069
PHONE: 513-171-2608
FAY: 513-772-2219

CLEVELAND

8970 FREEWAY DRIVE

MACEDONIA, OH 44056
PHONE: 330-468-4777

FAY: 330-466-4778

OKLAHOMA
TULSA
2 EAST DAWES
BIXBY, QK 74008
HHONE: 918-366-0320
FAX: §18-366-9338

OREGON
PORTLAND
20383 SW AVERY COURT
TUALATIN, OR 97062
PHONE: 503-691-9010
FAX: 503-891-9012

PENNSYLVANIA
FHILADELPHIA
1035 THOMAS BUSCH
MEMCRIAL HIGHWAY
PENNSAUKEN, NS G811
PHONE: B56-661-1442
A% D56 663653

PITTSBURGH

618K BEATTY RUAD
MOUNROEVILLE, PA 15146
PHONE: 412-380-7244
FAX: 412-380-7250

TENKESSTE
MEMPHIS
4000 WINCHESTER ADAD
MEMPHIS, TN 36138
PHONE: 901-365-2020
FAY: 801-365-3814

TEXAS

HOUSTON

4647 PINE THABERS
SUTE 4 135
HOUSTON, T 77041
#HONE: 713-195- 7062
FAX: 715-650-4540

OALLAS

640 QUEBEC
DALLAS, TX 75247
PHONE: 214-834-7271
FAX: 214-634-8874

UTAH
SALT LAKE CITY
2230 SOUTH MAIN §TREET
SALT LAKE CITY, UT 8418
PHOME: 801-#32-0127
FACt B61-832-88%1

WISCONSIN

MILWAUKEE

2725 SOUTH 1BIR0 STREET
NEW BERLIN, Wi 53161
BHONE: 262-704-5540

FAK: 262-T84-1215

INTERNATIONAL SALES
FORT SMITH, AR
RO, BOX 2400
FORT SMYFH, AR 72502
PHONE: 479-846-4711
FAY; 479-B48-6BBS

CAHADA
EDMONTON, ALBERTA
4053-42 STREET
EOMONTON, ALBERTA T6E 6R3
PHONE; T00-434-4800
FAX: 700-438-2600

OAKVILLE, ONTARID

2750 GOVENTRY ROAD
OAKVILLE, ONTARIC LEH 6
PHONE: 805-820~3301

FAX: 905-828-3302

MONTREAL, QUEBEC

1844 WILLIAM STREET
MONTREAL, QUEBEG HYJ 1R
PHONE: 514-033-2711

£ 614-923-B8aY

VANGCOUVER,

SRAITISH COLUMBIA

1538 KEBET WAY

PORT COQUITLAM, BC V3G 5M5
PHONE G04-421-2822

FAX; 04-421-3113

VINNIPEG, MANITOBA

54 PRINGESS STREET
WINNIPEG, MANITOBA FIB 12
PHONE: 204-942-6205

FAX; 204-956-4251

AUSTRALIA
LNIT 3, 6 STANTCHN ROAL
SEVEN HILLS, NSW 2147,
AUSTRAUA
PHONE: (81} {2) 8674 5455
SAX: (B} (2) 9674 2485

URIT 8, 5 KELLETTS ROAD
ROWMVILLE, VICTORIA, 3178
AUSTRALIA

PHONE: $81) (3) 8765 4355
FAY BV I3V BTET 4366

BALDCR CENTROAMERICA
SESIDENGIAL PINARES DE SUIZA
POL {6 44, NVA. SAN SALVATOR
EL SALVADDR, CENTRO AMERICA
PHONE: {503} 286- 1518
FAX; {503) 208-1518

BALDOR SUDAMERICA
CALLE F. EL CANGREJC
CONDOMINIC PLH, CONDADD PLAZA
AT 110, BELLA VISTA
PANANGA CITY, REF, DE PANAMA
PHONE: (507) 265-6041

GHINA

SHANGHA] JAHUA BUSINESS GENTER

ROOM NO. A-B421

808 HONG QIAQ ROAD
SHANGHAL 260030
PHONE; B6-21~64473060
FAX: BE6-21-64078620

GEAMANY
DIESELSTRAGSE 22
D-05651 KIRCHHEM
MUNIGH, GERMANY
PHONE: [49) {25) 80508 - &
FAY: {45) (30} 60508 - 482

INDIA
14, COMMERGE AVENUE
MAHAGARESH COLONY
PALHT ROAD
PUNE - 411 (38
MAHARASHTHA, INDIA
PHONE: 1 2626 45 86 31732
FAX: 81 20 24 55 85 30

Ty
BALDOR ASR AG
SUCCURSALE Bl MENDRISIO
ViA BORROMAY, 204
GH-6950 MENDRISIO
SWITZERLAND
PHONE: 41 81 6408852
FAX: 4181 530 2833

JAPAN
DiA BLDG BOZ,
2-21- TSURUYA-CHO,
KANAGAWA-KU
YOKOHAMA, 221-0835, JAPAN
PHONE: B1-45-412-4506
FAX: B1-45-412-4507

KOREA
ROOM 210
BUPYEDNG INDUSTRIAL
COMMERCIAL CODPERATIVE
296~ 15 CHEDNGGHEON 2-DONG,
BUPYEONG-GU
INGHEON, KOREA, 403-658
PHONE; B2 32 560 3252
FAY: 82 32 508 3263

MEXICO
KM, 2.0 BLVE, AL AERCFUERTO
LEGN 37545, GUANAJUATC, MEXICC
PHONE: 52 477 761 2030
FAX: 52 477 7612010

MIDDLE EAST & NORTH AFRICA
YSE INTERNATIONAL CORP.
3933 NORTH ARLINGTON HEIGHTS
SUITE 160W
ARLINGTON HEIGHTS, 180004
PHONE: 847 590 5647

SINGAPORE
51 HAKIBUKIT ROAD 2
K B WAREHOUSE COMPLEX
SINGAPORE 417883
PHONE: {55) 6 744 2572
FAX: {65} 6 747 1708

SWITZERLAND
POSTRACH T3
SCHUTZENSTRASSE 59
CH-B245 FEUERTHALEN
SWITZERLAND
PHONE: (41} {52} 8474700
FAX: 41} {52) 6502004

TAIWAR
4F, NO, 25, SEC. 1,
TURHUA 8 ROAD,
TAIPE! 10557, TAIWAN, R.O.C.
PHONE: [BB6-1) 26774352
FAX, {886-2) 25774157

UNITED KINGDOM
& BRISTOL DISTRIBUTION PARK
HAWKLEY DRIVE
BRISTOL 8532 0BF UK.
PHONE: 44 1454 850000
FAX: 44 1454 BEU00!
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V3800-DI-T-E3 - V3300-E3BG -
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B-1554




California Proposition 65

A WARNING A

The engine exhaust from this product
containg chemicals known to the State
of California to cause cancer, birth
defects or other reproductive harm.

_/
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SAFE OPERATION 1

A\ SAFE OPERATION

Careful operation is your best assurance against an accident, Read and understand this
section carefully before operating the engine. All operators, no matier how much
experience they may havs, should read this and other related manuais before operating
the engine or any equipment attached to it. )t is the owner's obligation to provide all
operators with this information and instruct them on safe operation.

Be sure to observe the following for safe operation.

1. OBSERVE SAFETY INSTRUCTIONS

& Read and understand carefuily this "OPERATOR'S
MANUAL" and "LABELS ON THE ENGINE" before
atternpting 1o start and operate the engine.

® Leam how fo operate and work safsly, Know your
equiprent and its limitations. Always keep the engine in
good condition.

" & Before allowing other people to use your engine, ex;jlain . /" o
now to operate and have them read thie manuaf before E‘ﬂ

pperation.

e DO NOT modify the engine. UNAUTHORIZED
MODIFICATIONS 1o the engine may impair the function
andior safety and affect engine life. If the engine does _, . ...apo0ss
riot perfarm properiy, consult your local Kubota Engine
Distributor first.

2. WEAR SAFE CLOTHING AND PERSONAL PROTECTIVE EQUEPMENT (PPE)

® DO NOT wear iooss, tom or bulky clothing around the
rachine that may catch on working conirols and
projections or into fans, pulleys and other moving parts
causing personal injury, : .

& Use additional safety items-PPE, e.g. hard hat, safety
protection, safety goggles, gloves, etc., as appropriate
or required.

@ DO NOT operate the machine or any equipment
attached to it while under the influence of alcohal,
medication, or other drugs, or while fatigued,

® DO NOT wear radio or music headphones while 1AEASAAAPDIS0
operaling the engine,




2  SAFE OPERATION

3. CHECK BEFORE STARTING & OPERATING THE ENGINE

# Be sure to inspact the engine before operation. Do not
operaie the engine if there ts somathing wrong with it,
Repair I immediately.

& Ensure all guards and shields are in place before eperating
the engine, Replace any that are damaged or missing,

® Check to see that you and others are a safe distance
from the engine before starting. ?

e Always kesp the engine at isast 3 feet {1 meter) away ’
from buiidings and other facilities.

® DO NOT aliow chiidren or fivesiock 1o approach the
machine while the engine is running.

e DO NOT starl the angine by shorting across starter
tarminals. The machine may start in gear and move. Do
not bypass or defeat any safety devices.

1BAABADAPURIG

4. KEEP THE ENGINE AND SURRCUNDINGS CLEAN

& e syre fo siop the engine before cleaning.

& Keep the engine clean and free of accumuiated dirl, grease
and trash to avoid a fire, Siore flammable fiuids in proper
containers and cabinets away from sparks and heat.

& Check for and repair leaks immediately.

& DO NOT stop the engine without idling; Aliow the engine
1o cool down, first. Keep the engine idiing for about 5
minutes before. stopping Unless there is & safely jaeaasasporo
probiem that requires immediate shut down.

5. SAFE HANDLING OF FUEL AND LUBRICANTS -KEEP AWAY FROM FIRE

e Aiways stop the engine before refueling and/or
jubricating.

® DO NOT smoke or allow flames or sparks in your waork
aren. Fuel is exiremely flammabte and expiosive under
certain conditions.

® Refuel at & wall ventilated and open place. When fuei
and/or lubricants are spilied, refuel after leting the
engine cool down.

® DO NOT mix gasoline or aicohol with diese! fuel. The
mixture can cause a fire or severe engine damage.

# Do not use unapproved containers e.g. buckets, potties,
jars. Use approved fuel storage containers and TRAACARAPOOTA

dispensars.
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8.

EXHAUST GASES & FIRE PREVENTION

Engine exhaust fumes can be very harmitl aliowed fo
accumulate, Be sure to run the engine in a well
ventilated Jocation ang where there are no peopie of
livestock near the engine.

The exhaust gas from the muffier is very hot. To prevent
a fire, do not expose dry grass, mowed grass, ol or any
other combustibie materials 1o exhaust gas. Keep the
engine and mudfler clean at all times.

To avoid a fire, be alert for ieaks of flammable
substances from hoses and lines. Be sure o check for
leaks from hoses or pipes, such as fust and hydrautic
fuic by following the maintenance check list,

T avoid a fire, do not short across power cables and
wires. Chack tc see that all power cables and wirings
are in good condition. Keep all electrical connactions
clean. Bare wire or frayed insulation can cause a
dangerous siectrical shock and personal injury.

ESCAPING FLUID

Relisve all pressure in the air, the oft and the cooling
systems before disconnecting any lines, fittings or
related items.

Be cautious of possible pressure reiief when
disconnecting any device from a pressurized system
that utilizes pressure, DO NOT check for pressure leaks
with your hand. High pressure oit or fuel can cause
personal injury.

Escaping fuid under pressure has sufficient force to
nensirate skin causing serious persenal injury.

Fiuid esecaping from pinholes may be invisible. Use a
nisce of cardboard or wood to search for suspected
feaks: do not use hands and body. Use safety goggles
or other aye protection when checking for Jeaks.

If injured by escaping fluid, see a medical doctor
immediately. This fluld can produce gangrane of severe
allergic reaction.

TARRCARLFOTIA

Cardboprd

TABAAMAAFI20F

Magnifving glass



4 SAFE OPERATION

8. CAUTIONS AGAINST BURNS & BATTERY EXPLOSION

® To avold bums, be cautious of hot components, €.5.
muffler, muffier cover, radiator, hoses, engine body,
coclants, engine oll, etc. during operation and afier the
engine has been shut off.

# DO NOT remove the radiator cap while the engine is
running of immediately afier stopping. Otherwise hot
water will spout out from the radiator, Wait untit the
radiator is completely coot to the touch before removing tm g

ihe cap. Wear salety goggles. ,;Sﬁsﬁ{ 0.€;

& Be sure to close the coolant drain valve, secure the _
prassure cap, and fasten the pipe band before ,azraanapanso
operating, If these parts are 1aken off, of ioosened, & wil
result in serous personal injury.

& The battery presents an explosive hazard. When the

battery is being charged, nydrogen and oxygen gases

are extramely explosive.

DO NOT use or charge the battery if its fiuid level is

pefow the LOWER mark.

Otherwise, the component paris may deteriorate earlier

than expected, which may sharten the service life or

cause an explosion. immediately, add distiled water
until the fluid level is between the UPPER and LOWER
marks.

@ Keep sparks and open flames away from the battery,
especially during charging. DO NOT strike a2 maich near
the battery,

# DO NOT check the battery charge by placing a metal
ohject across the terminals. Use a volimster or
hydrometer.

e DO NOT charge a frozen battery. There is a risk of
explosion. When frozen, warm the battery up 1o at least
18°C (B1°F)

@

AARAEAAAPDS2D

9. KEEP HANDS AND BODY AWAY FROM ROTATING PARTS

& Be syre to stop the engine before checking or adjusting
the belt tension and cooling fan.

® Keep your hands and body away from rotating parts,
such as the cooling fan, V-belt, fan drive V-beli, puliey or
fiywhael, Contact with rotating parts can cause Severs
beraonal iury.  pans bl BT

¢ DO NOT rua the engine without safety guards. Install

. safety guards secursely before operation,

TABAARAAR 147D




SAFE OPERATION 5

10. ANTI-FREEZE & DISPOSAL OF FLUIDS

e Anti-freeze contzins poison. Wear rubber gloves to
avoid personal injury. In case of contact with skin, wash
it off immediately.

& DO NOT mix different types of Anti-freeze, The mixture
zan produce a chemical reaction causing harmiul
substances. Use approved or genuine KUBOTA Antl
freaze.

& ‘Be mindful of the environmeant and the ecoiogy. Before
draining any fluids, determing the correct wary to dispose
of them. Observe the relevant environmental protection
regulations when disposing of oll, fugl, coolant, brake
fiuid, filters and hatteries.

® When draining fluids from the engine, place a suitable
contatner undernaath the engine body,

& DO NOT pour wasts onio the ground, down a drain, of
into any water source. Dispose of wasis fiuids according
1o snvironmental regulations.

[’%

ABJABAAARO1ED

X

- 1BJABAAARLED
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11. CONDUCT!NG SAFETY CHECKS & MAINTENANCE

e \When inspecting the engine or servicing, place the
engihe on & large flat surface. DO NOT work on
anything that is supporied ONLY by Kift jacks or a hoist.
Always use blocks or the correct stands to support the
angine before servicing.

® Disconnect the bDattery from the engine bafore
conducting service. Put a "DO NOT OPERATE! tag on
the key switch to avoid accidentat starting.

& To avold sparks from an accidental short cireuit always
dizconnect the battery's ground cable (-} first and
reconnect it last.

& Be sure o stop the engine and remove the key when
sonducting daily and periodic maintenance, service and
cleaning.

e Check or conduct maintenance after the engine,
coolani, muffier, or muffier cover have cooled off
completely.

e Always use the appropriate 1ools and fixtures. Verify that
they are in good condition sefore performing any service
work. Make sure you understand how fo use them
before service.

® Use ONLY correct engine barring technigues for
rmanually rotating the engine. DO NOT atternpt to rotate
the engine by pulting or prying on the cooling fan and V- 45iagaanP0ze0
belt. Thig practice can cause serious personal injury or
premature damage to the cooling fan and beft,

® Replace fuel pipes and fubricant pipes with their hose
clamps every £ years or earher whether they are
damaged or not. They are made of rubber ant age
gradually.

® When servicing is performed logether by two or mare
persons, take care to perform all work safely.

® Keep a first aid kit and fire extinguisher handy at all
times.
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12. WARNING AND CAUTION LABELS

@ Part No.10077-8724-1 o7 16667-8724-1
{58rm in diameter) (37mm in diameter)

hx B

B BLEBRRT.

A CAUTION

\DANGER, never toer
. When hot

1ABACAAAPOIBK

@ PartNe.TAD40-4957-1
4 Stay clear of engine
IABARARAF 1480 fan and fan bell

13. CARE OF WARNING AND CAUTION LABELS

1. Keep warning and caution labels clean and free from obstructing material,

2. Clean warning and caution labeis with soap and water, dry with a scoft cioth.

3, Replace damaged or missing warning and caution labels with new labels from your local
KUBQTA dealer.

4. lfacomponent with warning and causion labei(s) affixed is replaced with & new part, make sure
the new label(s) is (are) aftached in the same tocation(s) as the replaced componeant.

5. Mount new wamning and caution tabels by applying fo a clean dry surface and pressing any

Hubhiss to the outside-edge.
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SERVICING OF THE ENGINE

SERVICING OF THE ENGINE

Your dealer is interested in your new engine and has the (

desire 10 help you get the most vaiue from it, After
reading this manual thoroughly, you wilt find that you
can do spme of the regular maintenance yoursedf. 8 By
However, when In need of parts or major service, be & ;
sute 1o see your KUBOTA dealer. & 5
cor service, contact the KUBOTA Dsaiership from (¥)
which you purchased your engine or yaur iocat K 7 @ N Py
KUBOTA dealer, O i 0
When in nesd of parts, be prepared to give your dealer et |
fhe engine serial numbet. ir r ® '
Locate the serial number now ang record them in the - O : j )
space provided. {
t> t i
E«{g;}‘, E@_ﬁ ) £

’f Type Serial No,
Engine

(1) Engine seriai aumber

Date of Purchase

Name of Dealer

{To be filed in by purchaser)




2 NAMES OF PARTS

NAMES OF PARTS

B-15438

B-1558

{1) Intake manifold

{23 Speed controf lever
{3} Engine stop lever
{4} Shut off solenoid

it

5y Fuel feed pLamp
(6} Cocling fan

{7) Engine haok

(8) Ol filter cartridge
{8) Fuet fitter

{10) O filier plug

(11} Exhaust maniold
{12} Altemator

{13} Starter

{14} Fan belt

(15) Qil pressure switch
{16} Fiywheel

{47 Oll drain plug

(18) Ol pan




PRE-OPERATION CHECK 3

PRE-OPERATION CHECK

BREAK-IN

During the engine.break-in period, observe the foliowing by all maans:
1. Change angine oll and oil filter cartridge after the first 50 hours of operation. (

SERVIGE" seution.}
2, When ambient temperature is low, operate fne machine after the engine has besn corpletely wamst up.

DALY CHECK

To prevent froubie from ocourming, it4s important to know th

A CAUTION

To avoid personal injury: _

& Be sure to instal! shields and safeguards attached to the engine when operating.

@ Stop the engine at a fiat and wide space when checking.

@ Keep dust or fuel away from the battery, wiring, muffier and engine to pravent a fire.
Check and ciear them before operating everyday. Pay attention to the heat of the
exhaust pipe or exhaust gas so that it can not ignite trash. )

See "ENGINE OIL" in "PERIGDIC

e gonditions of the engiﬁe well, Check it before starting.

Hem Rel. page
1, Parts which had trouble in previous operation -
2, By waliing around the machine {1} Oit or water teaks 1510 20
{2) Engine of level and contaminaticn 15
{3) Amount of fuet 12
! {4} Amount of coolant - 18
{5y Dust in air pleaner dust cup 21
(68) Damaged paris and ioosened bolts and nuts -
3. By inserting the key into the starier | (1) Proper functions of meters and pilot lamps; no staing on R
switci these parts .
(2) Proper function of glow iamp timer -
4, By starting the sngine {1) Color of exhaust fumes 7
{2) Unusual engine noise 7
(3) Engine start-up condition 5
i4) Slow-down and acceleration behavior 7
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OPERATING THE ENGINE

STARTING THE ENGINE(NORMAL) 1 éat the fuel lever to the "ON" position.
A CAUTION

To avold personal injury:

& Do not allow chitdren to approach
the machine while the engine is
running. :

@ Be sure to install the machine on
which the engine is installed, on a
flat place.

& Do not run the-engine on gradients. -

e Do not run the engine in an enciosed
area. Exhaust gas can cause air
poliution and exhaust gas.polsoning. T |AABACAVPOOR

& Keep your hands away from rotating {1) Fuel jover ?;3 o
parts (such as fan, puliey, belt,
fiywheel stc.) during operation.

® Do not operate the mashine while 2. Place the engine stop lever to the
under the influence of alcohol or "START" position.
drugs. :
g 3, Place the speed control lever at more

& Do n'ot wear loose, tom. or bulky_ than hali "OPERATION".
clothing around the machine. it may
catch on moving parts or controls,
leading to the risk of accident. Use [ et =
additional safety items, e.g. hard . h i ]
hat, safety boots or shoes, eye and Ty %
hearing protection, gloves, etc., as
appropriate or required. e

@ Do not wear radio or music = S

—-headphones while operating engine. —f\ P

O i ! )
& Check to see if it is safe around the © H&; g = 7
e ity

{n}

engine before starting.

® Reinstall safeguards and shields —/—" 0
securely and clear all mainienance B-1558 :D'H"b H@B ) .0
tools when starting the engine after ;; spses contral tever (A)"IDLING"
maintenance. (2) Engine stop lever (B} "OPERATION"
{C)"START"
D) "STOP”
(MPORTANT : ©

e Do not use sther or any starting fuld for starting the
enging; ora severs darmage Wik oCUL. o e
@ When sterting the engine after & long storage (of
more than 3 months), first set the stop lever to Ihe
"STOP" position and then activate the starter for
about 40 seconds to allow ol to reach every angine
part, e e e s e T T
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e

4. insert the key into the key switch ant

turn i "ON".

KTC Switch
& ®
OF

F3138

(&) "SWITCHED OFF" {Ay *PREHEATING"

{8) "DRERATION" 5} “SWITCHED OFF" —
G} "PREHEATING" {C) "OPERATION'

(D) *STARTING" (D} "STARTING”

5. Tum the starter switch to the
“RREHEATING" position o aliow the
glow lamp to redden.

NOTE !
{with famp timer in usg)

® The glow lamp goes out in about 5 seconds when
the lamp timer is up. Refer to this for pre-heating.
Even with the glow lamp off, the glow plug can be
pre-heated by turning the starier swiich to the "PRE-.
HEATING" position. - .

§. Turn the key to the "STARTING"
position and the engine shouid start.
Release the key immediately when the
engine starts.

7. Check to see that the oil pressure lJamp
and charge lamp are off. If the lamps are.
stili on, immediately stop the engine,
and determine the cause.

(See "CHECKS DURING OPERATION" in
“OPERATING THE ENGINE" saction.)

NOTE :
e _|f_the..oil. pressure_Jamp .shouid be still on,
immediately stop the engine and check;
- if there is enocagh engine all.
- i the engine oit has dirtin it
- i the wiring is Taulty.

8. Warm up the engine at medium speed
without load.

IMPORTANT :
® Ifihe glow lamp snould redden too quickly or 100 Slowly,

immediately ask your KUBOTA dealer to check and
repair i,

® If the engine does not catch or start at 10 seconds

after the starter switch is set at *STARTING"
position, wait for ancther a0 seqands and then begin
the engine starting sequence again. Do not aliow the
starter moter to run continuously for mare than 20
saconds.

COLD WEATHER STARTING

If the ambient temperaiurs is below -5°C{23°F)" and the
gngine is very cold, start it in the following mannet:
Take steps (1} through (4) above.

5. Turn the key fo the “PREMEATING™
position and keep it there for a certain
period mentioned helow.

IMPORTANT @
& Shown below are the standard preheating times for

varicus temperatures. This operation, however, is
not required, when the engine is warmed up.

r Prenealing time
V3600-E3

Ambient VIB0D-T-E2
temperaiure V33D0-E3BG V3800-Di-T-E3
. V3B00-E3BG
V3B00-T-EBBG
Above 10°C (50°F) NO NEED
10°C (B0°F} to ARprox.5 Aporox,15
500 (25°F) secends seconds
Baiow Approx i Approx,30
-BeC (23°F) seconds seconds
Limit of
moRfinUoUS Use 20 seconds 30 seconds J

6. Turn the key io the "STARTING" .
position and the engine should start.
'(Ifthe engine falis fo start after 10 seconhds,
wrn off the key for 5 to 30 seconds. Then
repeat steps (5} and {6).)

IMPORTANT :
& Do not gliow the starter motor to run continucusly for

..nore-thah 20 seconds.

& Be sure to warm up the engine, not only in winter, bu

also in warmer Seas0ns. An insutficiently warmead-up
engine can shorten s service life,

@ When there is fesr of temperature dropning beltow

- -48°C (5°F) detach the hattery from the machine,
and keep it indoors in 2 safe area, 1o be reinsialied
just bafore the next operation.
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STOPPING THE ENGINE

1. Return the speed control-fever 10 - JOWam e

idle, and run the engine under idiing
conditions.

IMPORTANT :

& if equippad with 8 trbo-cherger, atlow the engina
to idle for 5 minutes before shutling it off after a full
load operation,

Failure to do 80 may ead fo wurbo-charger trouble.

2. The engine should stop with the starter
switch placed at the OFF position. (in
case of non-stopping, set the engine
stop lever to the "gTGP" position
manualiy.)

3. After stopping the engine, remove the
key.{Be sure to return the engine stop
iover to the START position te be ready
for the next starting in case of marualfy

stopping.}

[ .

-0
giﬂﬁﬁsﬂﬁ_ﬂa 2 o

{1) Spead conirol lever TA) "IBLING"
{2) Engine $iop iever (B} "OPERATION”
. : {C} "START
{D) "STOP”

CHECKS DURING OPERATION

Wiile running, make the following shecks to see that alf
‘parts are warking correctly.

# Radiator Cooling water{Coolant)

A\ WARNING
To avoid personal injury:
@ Do not remove radiator cap unfii

When
throug

coolant temperature is well below -
its bolling point. Then loosen cap
slightly to the stop position, to
relieve any pressure, before
removing cap completely.

the engine overheats and hot cootam overllows
h the radiator and hoses, stop the engine

. immediately and make the . foliowing - cheaks---t0o-

determine the cause of trouble:

{

Check item '
1. Check to see if there is any cooiant lzak;
2 Check to see If there is any abstacle around the

COO

ling air iniet or outiel;

3. Check to see If there is any dirf or dust between

radii

ator fins and wbe;

4. Check to see If the fan belt is too loose;

&. Check to see I radiator weler pips is clogged; and

B. Check to see if anti-fresze is mixed to 2 50/50% mix
of water and anli-freeze.

mOil

pressure lamp

The lamp lights up to warmn the operatar that the engine
oil pressure has droppet below the prescribed level. ¥
tnis shouid happen during oparation or should not go off

aven

after the engine is accelerated more  than

1000rpm, immediately stop the engine and chedk the

following:

1. Engine. off ‘level” (See SENGINE --OlL* i
"BERIODIOSERVICE" section.) .

9. Lubricant system (See "ENGINE  OIL" in
PERIODIOSERVICE section.) ~ ~ 7 7 '

M Charge lamp

The lamp lights up to wam the operator that the battary
charge is fow. If this shouid happen during operation,
immediately stop the engine and chack the Tollowing:
1. Cable broken )

2. Ppor connection at alternator terminal

4, Fan belt foo loose or damaged
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MWFuel

A CAUTION

To avoid personal injury:

® Fluid escaping from pinholes may
pe invisible. Do not use hands to
search for suspected leaks; Use a
piece of cardboard or wood,
instead. If injured by escaping fiuid,
see & medical doctor at once. This
fluid can prodtice gangrene of 2
severe allergic reaction.

® Check any leaks from fuel pipes of
fuel Injection pipes. Use eye
protection when checking for ieaks.

Be careful not io ampty the fuel tank. Otherwise air may .. .-

enter the fuel system, requirfing fuet system bieeding.
{See *FUEL"in “pPERIODIOSERVIGE” section.)

E Color of exhaust

While the engine is run within the rated output range!

e The color of exhaust remains coloriass.

e fthe output slightly exceeds the raied level, axhaust
may become & [itie colorad with the oufput {ovel kept
constant,

& |f the engine is run continuously with dark exhaust
ernission, it may lead to trouble with the engine.

Himmediately stop the engine if;
¢ The engine suddenly slows down or acceierates,
. & Unusual noises are suddenly heard.
@ Exhaust fumes suddenly become Very dark.
@ The oif pressure lamp of the water temperature
aiarm Jamp lights up.

kEVERSE‘D ENGINE REVOLUTION AND
REMEDIES

A CAUTION

To ayoid personal injury:

@ Reversed engine operation can
make the machine reverse and run it
packwards. 1t may lead to serious
trouble, .

® Reversed engine operation may
make exhaust gas gush out into the
intake side and ignite the air
cleaner: It could catch fire.

Raversed engine  revolution must be stopped
immediately since anging ail sircutation is cut quickly,
leading to serious frouble.

& How to 1ell when the engine starts running

backwards

4. Lybricating oil pressure drops sharply. Of pressure
warning light, i used, Wil fight.

2 Since the intake and exhaust sides are reversad, the
sound of the engine changes, and exhaust gas will.
come out of the air cleanel.

a, A fouder knocking sound will be heard when the
engine starts funAaing packwards.

W Remedies

1. lmmediately wrm the starter switch to the "OFF"
position and set the engine stop kever 1o the “STOP"
position 1o stop the engine.

2. Atter stopping the engine, check the air cleaner,
intake rubber tube and other parts and repiace parts
as nasded, . o
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MAINTENANCE

A CAUTION

To avoid personal injury:

¢ Be sure to conduct dally checks, .
pericdic maintenance, refusling or
cleaning on a level surface with the
engine shut off and remove the key.

& Before allowing other people to use
your engine, explain how to operafe,
and have them read this manual
before operation.

© When cleaning any parts, do not use

gasoline but use regular cleanser.

@ Always use proper fools, that are in
good condifion. Make sure you
understand how to use them, before

 performing any service work.

& When installing, be sure to fighten
all botlis iest they should be loose.
Tighten the bolts by the specified
torgue.

# Do not put any tools on the battery,
or battery terminals may short out.

1ABAAKRAAPTZEE

Severe burns or fire could resuit.
Detach the batiery from the engine
pefore maintenance.

@ Do not touch muffler or exhaust
pipes while they are hot; Severe
burns could result.
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SERVICE INTERVALS

Observe the foltowing for service and maintenance.
The lubricating ¢l change intervais listed in the tabie below are for Class CF jubricating olf of AP} classlfication with a

fow-sulf
cafin

ur fuel in use. f the GE-4
Il at shorter interyats th

CO-4. OH-A pr Gi-4 lbricaiing ofl is used with a high-s
i o

wifur fuel, ehange the Wbt
i~ ”~

interval ltem Ref.
page
Chack of fuel pipes and clamp bands 14 @
Evary 50 hours —
Draining water separator -
See NOTE Change of engine oil 156017 | O
Ciganing of air cleaner element 21 @
Cleaning of fuel filter 14
Check of battery elecirolyte ievel 22
Every 250 hours = - —— ]
Chedk of fan beit fightness 24 J
Check of radiator hosss and clamp bands 18
Check of intake air tine - @_r
Replacement of ol filter carridge 17 o)
Repiacement of fue! fitier cartridge 15 @2
I Removal of sadiment in fuel tank -
Every 500 hours - - - ——
Cleaning of water jacket (radiator interior) 18 10 20
Replacement of fan belt 24
Cieaning of water separator -
Every ong ortwo . "
months Recharging of battery 22,23
Every year Replacement of air cleaner element 24 2@
“Every 1000 hours | Check of valve clearance © 26
Evary 1500 hours | Check of fuel injection nozzie injection pressure - 3@
Check of turbo charger : - T @
Every 3000 hours Check of injection pump - 3@
Check of fuet injection timer - @
Change of radiator cooiant {LL.C. 18 40 20
Replacement of battery 22,23
: -- :Replacememnaf-:radiatof;hos_es and clamp bands 19 :
Every two years - R S
. .. | Reptacement of fue! pipes and clamp bands 14 3@
Repiacement of intake air line - 4 @
- - 1 Replacament of fan belt (or every 500 hours) 24
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IMPORTANT .

# The johs indicated by € must be done after the firsl 50 hours of operation:

4 AIr cleaner should be cleaned more offen in dusty conditions than in narmal condHions.
= After 6 limes of cleaning, - ¢ e T T T T
*3 Consult your losal KUBOTA Dealer for this service.

*4 Replate only if necessary. ’
@ When the battery is used for less than 100 hours in & year, check its electroiyle yearly, (for refillable hattery's only)

& The llems fisted above (€ marked) are registered as emission relaied crifical paris by KUBOTA in the U.S. EPA
nonroad emission regulation. As the enginge Owner, you are responsible for the performance of the reguired
maintenance on the engine according to the above instruction,

Pipase see the Warrenty Statement in detall

NOTE : .

® Changing interval of engine ofl
( todels . intarval
T |
V3E00-ES, VAGI0-T-ES, )
V330D-E3BG, VAROO-EIBG; ig?ﬂ"'mff; year whichaver
V3B0D-T-E3BG o5 M

500 Hrs or 1 year whichever

L E VaB00-D-T-E3 comes st

initiat " 50 Hrs B

& AP service ciassification: above CF grade
& Ambient temperature: below 38°C {95°F)

NOTE :

Lubricating oil
With strict emission control regrlations now in offect, the CF-4 and CG-4 engine oils have heen developed for use

with tow sulfur fuals, for On-Highway vehicle engines. When & Non-Road anging runs on high sulfur fuel, i is
advisable to use a "CF or better” classification engine oft wiih & high Total Base Number (a tinimurn TBN of 10
is recommenciad).
® [ubricating oil recommended whern a jow-siifur or high-suttur fuel is employed,

© : Recommendable X Mot recommendable .

OHLj:“:ﬁggggo“ Low—suiﬁurFUEii-ﬂghﬁuiﬁJr Remarss
CF o Nel *TBNE10
CF-4 0O X
G4 o] X
Chid C X
LG4 O ¥

“TBN: Total Base Number

“Fusl

# Diesal Fuel Specification Type and Sulfur Content % {ppm) used, must be compiiant with all applicable emission
regulations for the area in which the engine is operated. o

@ Use of diesel fuel with suifur content less than 0.0 % (1000 bpm} is strongly recommendad.

® If high-sulfur fuel (sulfur content 0.50 % (5000 ppm) fo 1.0 9% {10000 ppm)) is uset 85 & digsel fuel, change the
engine oil and oil filter at shorter intervals. (approximately half).

o DONOT USE, Fuels that have sullur content greater than 3.0.% (10000 ppm.

® Since KUBOTA diese! engings of less than &5 KW {75 Ty iitiize EPA Tier 4-and Interim Tier 4 standards,-he use
oF low sulfur fuel or ultra low sulfur fuel is marndatery for these engines, when operated in US EPA reguiated areas,
Therefore, piease use No.2-U $500 or 15 diese! fuel as an alternative fo No.2-D, and use Mo.1-D 5500 or S45
diesel fuel as an alternative to No.1-D for amnbient temperatures below -10°C (14°F).
1y No.1-D or Ne.2-D, 850G : Law Sulfur Diese! (LSD} less than 800 ppm or 0.05 wt.%

. No-D-orNo.2-b, S186--Ulira Low-Sulfur Diesel-{ULSD} 15 pprvor-0.0815 Wi - o T .
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e CJ4 classlfication ofl is intended for use in engines equipped W

Recommended for ugs in Kubota E3 specificalion engines.

e Oll used in the engine shout
{emperatures as shown below:

Apove 25°C (TT°F)

[ SAESD, SAE10W-30 or 15W-40

0 to 25°C (32°F o T7°F)

SAER0, SAETOW-30 or 15W-40

Beiow 0°C (32°F)

SAE10W, SAS1GW-30 or 15W-40

s Recommended APl ciassification
Refer to the following table for the su
fo Ihe engine type fwith internal EGR, external EGR of non-

Suitur or High Sulfur Fuels}.

ith DPF (Diest! Parliculate Fiiter) and is Not

o have API classification and Proper SAE Engine Oil according to the ambient

itable American Petroleury institute (AP classification of engine ol according

EGR} and the Fus! Type Used . {Low Suifur, Ultra Low

Fue! type

Engine o ciasstication (AP classification)

Engines with non-EGR
Engines with internal EGR

‘Engines with external EGR

High Sultur Fuel
10.05 % (500 pp)
< Sulfur Contant <
0,50 % (5000 ppm)}

CF
{1f the "CF-4, CG-4, Cri-4 or G4 engine ollis used

with-a-high-sulfur fusl, change the engine-ch &l

shorter intarvals, {approximately half))

Low Sulfur Fuel:
[Suifur Content <
0.05 % (500 ppmjlor
Ultra Low Sutfur Feel
[Sulfur Contant <
0.0015 % {15 apm)l

“GF, GF-4, CG-4, GH-4 or Ci4

CF or Ci-4
{Class CF4, CG4 and CH-4 engine, ofis
cannot be used on EGR type engines)

.

EGR: Exhaust Gas Re-circuiation
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PERIODIC SERVICE

FUEL

Fug! is flammatle and can be dangerous. You shouid
handle fuel with care.

A CAUTION

To avoid personal injury:

#.Do not mix gas
diesel fuel. This mixture can cause
an exploston.
Be careful not to spifl fuel during
refueling. If fuel should spill, wipe it
off at once, or it may cause a fire.
Do not faif to stop the engine before
refueling. Keep the engine—away
from the fire. N
Be sure to stop the engine while
refueling or bleeding and when
cleaning or changing fuel filter or
fuel pipes. Do not smoke when
working around the battery or when
refueling. :
Check the above fue] systems at &
well ventiiated and wide place.
When fuel and lubricant are spilied,
refuel after letting the engine cool
off.
® Always keep spilled fuel

jubricant away from engine.

and

WFuel jevel check and refueling

4. Check to see that the fuel leve! is above the lower
liit of the fuel level gauge.

2 i the fuel is too low, add fuel to the uppsr limit, Do
riot overdilh,

Carbon |
FiashPoint, | Yater < | pegigueon, | Ash
Toep 5012;?2 ' | 40 percent | weight
F) % Residusm, %
L OA’J
Min Max Max Max
o 0.05 .35 .0

oline or alcoho! with’

o N Do Net2-0, 816

Disfillalion Viscosity .

Temperatures, Kinematic Visoosity
o qo Saybolt,
C{°F} oSt of 2US at
0% mrs at 37 8°C{100°F)
Point 40°C .

Min i Max Min Mext Min | wax

282 338

(B40) (640} i 1.8 &4 32.6 40.1J
Sulfur, Cuppser
waight Strip 35{:?;':{
%% Corrosion
Max Max Min
0,50 MNe. 3 40

B

# Cetane Rating | The minimum recommended Fuel
Cetane Rating is 45. A-cetane rating greater than 50
is preferred, especially for amblent {emperatures
below -20 °C (-4 °F) or elevations above 4500 m
(5000 ft). B

@ Diesel Fuel Specification Type and Sulfur Content %
{pprm) used, must be compliant with all appiicable
amission regulations forthe arsa in which the engine
is operated,

e Use of diesel fuel with sulfur content less than 0.10
% (1000 ppm) is strongty recommended. '

& |f high-sulfur fuel {stifur content (.50 % (5000 ppm}
to 1.0 % {10000 ppm}) is used as a diesel fuel,
change the engine off and ol fiiter &t shortar
iniervais. {epproximately hialf),

e DO NOT USE Fuels that have sulfur content greater
than 1,0 % (10CO0 ppm).

® Diesel fuels spocifisd to EN B30 or ABTM D975 are
recommended.

& Ne.2.D is a distiiate fuel of lowsr voiatilly for
engines in industrial and heavy mobile service. {SAE
J313 JUNBT}

® Since KUBCTA diesel engines of jess than 56.kW
(75 hp) ufiize EPA Tier 4 and interim Tier 4
standards, the use of low suifur fuel or uitra low
sulfur fuel is mendatory for these engines, when
operated In US EPA regulated areas. Therefore,
please use No.2-D 8800 or S15 diesel fuei as an
alternative to No.2-D, and use No.1-D 5500 or 818
diese] fual as an altemative to No.1-D for ambient
temperatures below -10 °C (14 °F).

1} SAE : Society of Automotive Engineers

2V BN : Eurgpean Norm. -

3YASTM ~American-Society-of Testing and-Maerials

4} US EPA . United States Envirenmental Protection
Agency - : IR

5) No. -0 or No.2-D, 8500 Low Syffur Diesel (LSD)
less than 500 ppmeor BOEWLS

" Uttra Uow Sulfur Diesel”

{ULSD) 15 ppm or 0.0015 wt%
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e

[MPORTANT

&

Be sure (o USe & strainar when filling the fue! tank, of

girt or sand in the fuet may cause trouble i the fuel

injection pump.

For fuel, aiways use diesél fuel. You are required not
to use altemalive fuel, because s guality is
unknown o It may be inferior in guaiity. Kerosena,
which is very low in cetane rating, adversely affects
the enging. Diesel fuel differs in grades depending
on the temperalure.

ps careful not to let the fuel tank become emply, of
air can enter the fuel system, necessitating bisading
pefore next engine start.

MAIr bieeding the fuel system

A CAUTION

Air hieeding of the fuel

@
]

[P

1

2.
.8

4.

T avoid personal injury;

IGRAVITY FEED SYSTEM]

=Y i

) ©
]

@ @;(.:3

)
(2}

Joint bott
Fuel feed pump

NOTE :

&

& Do not bleed a hot engine as_this, ..

sould cause fue! to spill onto & hot
exhaust manifold creating a danger
of fire.

systam is required if,

after the fuel filier and pipes have been detached
and refitted;

after the fuel tank has become empty; of

bafore the engine is i be used afier a tong storage.

ROCEDURE @] {gravity feed fuel tanks only}

_ &ill the fuel tank 1o the fullest extent. Open the fugl

filter level.
Open the joint bott on ©p of the fuel injection pumg.

. Turn the engine, continue #-for about 10 seconds, ~

then stop I, or move the fuel feed pump lever by

hand (optionat),
Close the Joint bolt on top of the fuel injsction pump.

IMPORTANT :

Abways keep the alr vent cock on the fuel Injection
purnp closed except when air is vented, ar it may
cause the engine 1o stop.

For the engine equipped with automatic venting
{optional} no _manuat biseding - of fusl -lines s
raquired.

[PROCEDURE @] {fuel tanks lower than injection

put
1.

IMPORTANT :

CIf an electric fuel pump

. The petmary fuel filter

. To bieed foliow (2)

mp)

Far fuet tanks that are iower than the injection pump.
The fusl.system musl be pressurized by the fuel
system electric fuel pump.

s not used, you must
manually actuate the pump by iever 1o bleed.

@ must be on the pressure
side of the pump I the fuet tank is lower than the
injection pump. '

ihrough [5) above.
(PROCEDURE &)

the fuel injection pump

Tighten air vent plug  of
it may stop the engine

except when bleeding, of
suddeniy.

[TANK BELOW INJECTION PUMP SYSTEM]

1ABACAALPLOTE

{1) Fuel tank below injsction pufp

(2) Pre-filier
(3} Electric or
- (4} Main Filter

Mechanicat pump

{5} injeciion pump-
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W Checking the fuel pipes

A CAUTION . e
To avoid personal injury; .
@ Check or replace the fuel pipes after
stopping the engine. Broken fuel
pipes can cause fires,

Check the fuel pipes every 50 hours of operation: When

if; . . . . .

1. If the clamp band Is loose, apply ofl to the scraw of
the band, and tighten the band sacurely.

2. If the fuel pipes, made of rubber, became worn out,
rapiace ther and ciamp pands every 2 years.

4. If the fuel pipes and clamp bands are found worm or

damaged before 2 years' time, repiace o repair
them at once.

4. After repiscement of the pipes and bands, air-hieed
ihe fusl system.

IMPORTANT : -

® When the fus! pipes are not installed, plug thern at
poth ends with clean cloth or paper t© prevent dirt
from entering. Dirt in the pipes can cause fuel’
injection pump malfunction.

RN

& . /]

e
e

B-1560

{4 Clamp band’
{22 Fue! pipe

"7 {4) Fuel fiiter lever

® Cleaning the fuel filter pot

Every 100 hours of operation, clean the fuef filter lh_a_

T lean place 1o pravent dust intrusion.

1. Close the fuel filter iever.

1ABACAAAPETTG

wyrore -

{7) Fue! filter pot (B)"ON"

Remove the top oap, and rinse the inside with diese!

fuel,

3. Take outthe element, and finse It with diesel fuel,

4. After cieaning, reinstall the fuef fiiter. keeping out of
dust and dirl.

8. Aibieed the injestion pump.

2.

IMPORTANT ©

e Entrance of dust and dirt can cause a maifunciion of
the fuel injection pump and fhe injection nozzle.
Wash the fuel fiter cup petiodically.

F-7085

(1) G ring

(2) Filter element
{3) Bpring

{4 Fiiter bowl
(5) Strew ring -
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I
Mruel filter cartridge replacement IMPORTANT @ .
4. Replacs the just fliter cartridge with a naw one every & Do not operate a diesel angine when engine ol is
500 operaling hours, ) overfiiad. This oft can drain through the alr intake
o, Apply fuel of thinly over the gasket ang fighten the- system, which cause engine disacceleration and ol
canndge into position Dy hand-tightening omnly. jaaks from breather pipings. It could result In a over-
%, Finally, vent ihe air, renning o ol nammering of engine in case of the
engine with sustion biow-by gases preatherad in.
IMPORTANT : .
¢ Replace ihe fuel fiter cartridge periodically © B Checking off fevel and adding engine oft
prevanl wear of the fusl iniection pump plunger ar - 1, Gheok the engine oll level before starting or smore
the injaciion nozzle, due to dirt in the fuel. {han & minutes after stopping the enginé.
) . o Remove the ol level geuge, wipe It clean and
rainstall it.
3. Take the oft level gauge out again, ang check tha ol
jevel.

B-1547 {
(1) Fuel fiter carlridge 3 L
{2) Airvent piug
{3 O ring :
(4} Pipe joint misse™] M
{5y Caver N
{1} Ol fllier piug {Lower end of oll javel gauge}
NOTE : {2) Oil leval gauge {#) Engine cll javal wilhin this
s The fuel filter cartridge and water separator shouid sange is Proper.

he replaced more earlier according o the fuel
classification in use.

ENGINE OIL
A CAUTION

To avoid personal injury:

e Be sure o stop the engine before
checking and changing the engine
oil and the oil filter cartridge.

® Do nottouchmufier of exhaust pipes
white they are hot; Severe burns
couid result. Always stop the engine
and aliow It to cool before conducting
inspections, maintenance, of for a
cleaning procedure,

& Contactwith-engine oil san damage.
your skin, Puton gioves when using
engine oil, If you come in contact
with engine oil, wash it off

immediately. e e e
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4. #ihe oll lavel Is too low, remove the ofl filler plug, and
add new oil to the prescribed level.

5. After agding off, walt more than b minutes and check
the ofl level again. it takes-some-time for-ihe- oil-4ow—
drain town to the oll pan. )

Models Engine olt quantity ]

V3BH0-E3, V3B00-T-EY,
V3800-Di-T-E3,
Va300-E3RG, VIEO0-E3BG,
V3800-T-E3BG .

13.21(3.49 U.S. pal.)

* API service classification: above CF g'racie

IMPORTANT : o

® Engine off should be WMiL-L-2404C  or have
properties of AR classification GF or higher.
Changs the type of enging oll ascording to the
ambient temperature.

soove 25°C 7Ry | SRR G SAE10WBT]

SAEBW-40

. o (e SAE2D  or SAEAOW-30
0°C 10 25°C (32°F to T7°F) A 5W.40
R SAETOW or SAE10W-30

below 0°C {32°F) B0

& When using ol of difierent brands from the previous
one, be sure to drain aill the previous oil befare
adding the new engine oil,

NOTE:
® He sure to inspect the engine, locating t on.a lavel
piace. If placed an gradients acourately, ol quantity
" miay not be measured. ’

M Changing enging oil

,,.—A-CAUTlON L

To avoid personal injury:

@ Be sure to stop the engine before
draining engine oil.

@ When draining engine oil, place
some ocontainer underneath the
engine and dispose it according fo
Jocal regulations.

® Do not drain oif after running the
engine, Aliow engine to cool down
sufficiently, '

1, Change oli after the initial 50 hours of operation and
every 500 (for DI spec), 250 (for 1D spec) hours
thergaftar.

—~=""\nhen the annial Gperding hours are below 500 (DI

spec) ar 280 (ID spac), replace the oll every year.

2. Remove the drain plug at the botiam of the engine,
ard drain alf the oid oil, Drain olf wili drain easier
whan the gi} 15 warm,

3. When jetling out the ail, remove the filler plug too,
With the filler plug stifl in place, i welid be difficult to
discharge the oll compietely.

4. Ad¢ new engine ofl up to the upper limit of the oil
jevel gauge. Be careful .not to add ol apove the
upper limit of the oil level gauge. .

Ol isiana

B-1541

{1) Oil drain plug




PERIODIC SERVICE 17

WReplacing the oll filter cartridge

A CAUTION

0 PO

To avold personal injury:
¢ Be sure to stop the engine before
changing the oil filter cartridge,

e Allow engine to cool down
sufficiently, oll can be hot and cause
burns.

. Replace the ofl filtler cartridge. Cil fiter cartridge

should be teplacad after the inftial B0 hours of
pperation and every 500 hours thereafter.

. Remove the old of filter cariridge with a fiter wranch.
. Apply a film of ofl to the gasket for the new cartridgs.
" Screw in the cartridge by hand. When the gasket

contacts the seal surface, tighten the partridge
gnough by hand. Becausa, i you tighten  the

cartridge with a wrench, Jtwill be-tightenad teo much——--- -

{1} Oil fiiter cartridge

 After the new canridge has been replaced, the

engine ail level normally decreases a litile. Thus, run
the engine for a while and eheck for oll isaiks through
the seal before checking the engine off level. Add off
if necessary. e

NOTE

Wipe off any oil sticking 1o the machine completely,

RADIATOR

CSooiant wil last for one day's work i fllied all the way up
before operation start. Make it a ruie 1o check the

- coolant ievel before every operation.

A WARNING

To avoid personal injury:

e Do not stop the engine suddenly,
stop it after about 5 minutes of
unloaded idling.

Work only after letting the engine
and radiator cool off completely
{more than 30 minutes after it has
been stopped).

De not remove the radiator cap
while coolant is hot. When cogl to
the touch, rotate cap to the first stop
to allow excess pressure {o escape.
Then remove cap completely.

¥ overheats should occur, steam
may gush out from the radiator or
recovery tank; Severe burns couid
restit.
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MChecking coolant level, adding coolant 3. When the coolant feve! drops due to evaporation,
1. Remove the radiator cap, after the engine has add water onty up to the full level.
completely cooled, and check to see that coolant 4. Check to see that two drain cocks, one Is at the
S O . crankoase side and the other is al-the lower part of -

-~ - regches thesupply port. -~
' PRYP the radlator as figures betow.

==
2

rfg-il 1 ﬁ ol -——-*Z
| .‘!i afm

e |

0

, B
ABACAAAP L 51653 o Lo/ 5 e
ACAAARDTED B,‘;E:{?E? 2 oy £

{1) Radlator pregsure cap

2. |fthe radiator is provided with @ recovery tank, check
the coolant level of the recovery tank. When i is
between the "FULL" and "LOW * marks, the coolant
will tast for ohe day's work.

B-1548

. {4} Coolant drain cock

IMPORTANT :
) ® I the radiator cap has to be removed, foliow the
1ABACAAAROTTD . caution and securély refighten the cap.
& if caslant should be leak, consuit yourlocal KUBOTA
{1} Retovery tank ay :FUL.L':I dealer. - o
@) "-ow & Make sure that muddy or-sea water does not enter

the radiator. . -

& Use clean, fresh water and 50% anti-freeze to fill the

. recovery tank. ' '

& Do not refll recovery tank with coolant over the
"FULL" lavel mark.

& Be sure o close the radiater cap secu rely. If the cap
is jonse or improperly closad, coolant may ieak out
and decrease guickly.
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e

EChanging coolant

1. To trein coolant, always cpen hoth drain cocks and
simuitaneously open the radialor cap a8 well. With
the radiator cap Kept ciosed, a complete drain of
water s impossibie.

2. Remove the overfiow pipe of the radiator pressure
cap to drain the recovery tank.

3. Prescribed coolant voiume (4.5 .gallons)

Quantity

9.0L (236 U, gat.)J
NOTE:

& Coolant guantities shown are for standard radiators.

Models

V4G00-E3, V3B00-T-E3,

i V3800-DI-T-E3,
VII00-E3BE, VIBIT-EIBG,
V3B00-T-E3BG

_ An improperly tightened radiater cap of @ gap
petwesn ‘he cap and the seat quickens ioss of
cootant, T e

£, Check and ciean the piug threads and surface and

the pucking thims of the water drain piug to prevent
dirt and debris from The entering the engine.

6. Coolant {Radiator cleaner and anti-freeza)

Season

=N

Coolant

Pure water and radiator

Su
mmer cleaner

Pure water and anfi-freeze
(See "Anti-freeze” in,
"RABIATOR" section.)

j Winter (when temperaiure
drops below 0°C (32°F)) or
1 ali season

MRemedies for quick decrease of coolant

* {. Check any dust ang dift between the radiator fins
and tube, if @ny, Temove them fram the fins and the
tube.

2. Check the tightness of the fan beit. If loose, tighten it
securely.

3. Cheek the internal blockage in the radiator hose, If
scale forms in the hose, clean with the scale inhiblior
or lts eguivalent.

M Checking radiator hoses and clamp

A CAUTION

To avoid personal injury:

# Be sure to check radiator hoses and
clamp hands periodically. If radiator
hose is damaged or coolant leaks,
overheats or severe burns could
oceur.

Check to see I radiatar hoses ate properly fixed every

250 hours of operation ar & months, whichever comes

first.

4. |f clamp bands are loose of waier teaks, tighten
slamp bands securgly.

2. Replace hoses and fighten clamp bands securely, If
radiator hoses are swaollen, hardened or cracked.

Repiace hoses and olamp bande every 2 years of

earler, If checked and found that hoses are swollen,

hardened or cracked. .

M Precaufion at overheating

Take the foliowing actions In the avent the coolant

temperature Is nearfy or more than the boliing point,

what is called “Overheating”, Take these actions if the
engine's alarm buzzer sounds or the alarm lamp Sghts
up.

1. Siop the engine operation in a safe place and keep
tne engine unloaded idiing.

2. Do not stop the engine suddenty. Stop It after about
& minuies of unicaded idling.

3. If the engine stalis within about 5 minutes of running
under no ioad, immediately leave and keep yourself
away from the machine. Do not open the hood and
any other part.

4, Keep yourself and others well away from the enging
for fusther 10 minutes or while the steam blown out.

5. Ghecking thet there gats no danger such as bum,
get rid of the causes of overheating according to the

” manual, see *TROUBLESHOOTING" section, And
then, start again the engine.

M Cleaning radiator core{putside)
i dust is between the fin and twbe, wash #t away with
rupning waier,

IMPORTANT ¢

e Do not clean radiator with firm tools such as spatulas
or screwdrivers, They may damage specified fin or
whe, It can cause covtant leaks or decrease cagling
performance,
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W Anii-freeze

A CAUTION

To avoid personal injury:

@ When using anii-freeze, put on some
orotection such as rubber gloves (Anti-
fresze containg poison.).

@ |f should drink anti-freeze, throw up at
orice anc take medical attention.

® When antifreeze comes in contact
with the skin of clothing, wash it off
immediately.

® Do not mix different types of ant-
freeze. The mixture can produce
cherical reaction causing harmful
substances, '

i

[_ Vel % Freezing Poin! Bailing Point ™
~ Anti-freeze "o l °F e \ o _J
o [ t 108 I 226 k

i 50 ! -37

“at 1,015 = 10Pa (760 mmHg) pressure

{atmospharic). A higher bolling point is obtained by
using & radiator pressure cap which permiis the
devalopmant of pressure within the couiing system.

.8, Adding the LLC : }

{1} Add only water { the coolant level reduces inthe
cooling systerm by evaporation.

(2) ¥ there is a coolant ieak, add the LLC of the
same manufacturer and iype in the same cool-
ant parcentage. \ )

*Never add any iong-life coolant of different manL-

facturer. (Diffarent brands may have different addi-

tive components, and the engine may fall o] parform

'@ Anti-freeze Is extremely lammabie and —--— 45 specified.)

explosive under certain conditions.
¥eep fire and children away from anti-
freeze.

@ When draining fluids from the enging,
place some container underneath the
engine body,

@ Do not pour waste onto the grounds,
down & drain, o into any water source.

& Also, cbserve the relevant

environmental protection reguiations

when disposing of anti-freeze.

-Always use a 50/50 mix of iong-life coolant and clean

soft water In KUBOTA engines.

Contasl KUBDTA conceming coolant for exireme

condliions.

1, Long-ife cootant {hereafter i.L.C) comes in several
types. Use ethylens glycol (EG] type for this engine.

2. Bedore smploving LLC-mixed cooling water, fiush
she radiator with fresh water. Repeaf this procedure
7 or 3 imes to clean up the radiator and engine blogk
from inside. . -

3. Miéng the LLC : ’
Promix 0% LLC with 50% clean soft waler. When
rrixtng, stir it up well, and then fil! into the radiator.

4. -the procedure for the mixing of water and ant-
fraeze differs aocording to the make of the anti-

freeze. Refer to BAE J1034 standard, more
specifically also to BAE $B14c.

. 6. When the LLC Is mixed, do not employ any radiator

cleaning agent. The LLC contains anti-corrosive
agent. If mixed with the cleaning agent, siudge may
huiid up, adversely affecting the engine parts.

7. Kubota's genuine long-iife coolant has a service life
of 2 years. Be sure to change the coolant every 2
years.

NOTE ! .

e The mbave data represent industry standards ihat
necessitate @ rninimum giyeol content in the
concentrated anti-freeze,

M Radiator cement

LE the radiator is solidly constructed, there is little
possivilly of water leakage. Sheutd this happen,
however, radiator cement can easiy fix it, If lsakage is
serious, contact your logal KUBOTA dealer.
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I

A!R CLEANER 2. To wash the elements, use Donaldson ND-1500
. . Filter Cisaner, or lts equivaient, which ls espetially

S{meni:’fefg ci?agisgarmerilt'\pﬁoyed on this engine is & dry effective on oily and soci-iaden fiters.

fype, pREY : Follow instructions that are supplied with the fiter

{, Open the evacualor vaive once a week under

crdinary conditions - or daliy when used in a dusty cleaner.
place. This will get rid of targe particles of #iust and
dirt,
2. Wipe the inside air cleaner clean with cloth i it Is dirty EEvacuator vatve
or wel. Open the evacuator valve once & week under ordinary
3. Avoid touching the primary element except when condiltions - or daily when used in a dusty place - 1o get
cleaning. . rid of iarge particies of dust and dirt.
4. When dry dust adheres to the slement, biow
compressed air from the Insige luming the slement. ECor the air cleaner with a dust cup
Pressure of compressed air must be uncer 205 kPa (optional)

(2.4 kgitom*, 30 psi}.

5. Replace the primary slement every year or every 6
cleanings. If the primary element is stained haavily,
replace It soon. At this time, replace the secondary
gement too.

&. The secondaty elemant should be removed only i it
is to be replaced.

7. To protect fhe enging, donot remaove the secondary
alernent in servicing the primary element.

Remove and ciean out the dust cup before it becomes

half full with dust, usually once a week, or even every

day if the working surroundings are Usty.

install the air cleaner dust cup with "TOP" indicated on

the rear of the cup in the up position. (Howsver, It may

be installed in elther direction when the cover is placed
—atthe lower part.)

IMPORTANT :

® Jf the dust cup is mounted incerrectly, dust or dirt .
does not coliect in the cup, and direct attachments of
the dust to the eiement will cause its lifetime to
shorten 1o & great extent.

AL
{1} Alr sleaner body
{2} Gover
(3) Secondary element
(4) Primary elament
{8} Evacuator valve o . B-1548
. {1} Air ciganer body
IMPORTANT & ) {2) Secondary element
& Make sure fhe hooking clip for the elernent is fight {3) Primary element
{4) Dust cup

enough. If itis loose, dust and dirt may be sucked in,
wearing down the cylinder tiner and piston 1ing
gariier and thersby resulting in poor power output.

e Do not oversenvice the air cleaner slement,
Overservicing may cause dirt to enter the engine
causing premature wear. Use the dust indicaioras &
guide on when to service.

{8} "Top" mark

-BClenning Primary Air Fitter Elemeant
1, To ciean the element, use clean dry compressed air
en the inside of the element,
Air pressure at the nozzie must not exceed 205 kKPa
(2.1 kgficm?®; 30 psih
Maintain-reasonabie-distance between ~the-nozzle - e
and the filter.
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MDust indicator (optional}

If the red signal on the dust indicator attached to the air
cieaner is vigible, the sir cleaner has reached the
- servioe level, o -
Clean the element immadiately, and rasst the signal
with the "RESET" bution.

S
S TN
RN
1ABACAAARGIOD | 2T

{1) "RESET" button
(2) Dust indicator
(3} Service lavel
(4) Signa!

BATTERY
A CAUTION

To avoid personal injury:

® Be careful not fo let the battery
electrolyte contact your body or
clothing. .

e Wear eye profection. and rubber
gloves, since the diluted sulfuric
acid solufion burns skin and eats
holes in ¢lothing. Should this ocour,
immediately wash it off with running
water and get medical attention.

Mishandfing-of-the battery shortens the service-lifs-and
adds to mainienance costs. Obtaln the maximum
performance and the longest life of the baltery by
handling properly and with care,

Engine starting will be more difficult, it the battery
chatge is tow. Be careful to recharge it at an eary
occasion before 1t is tov iate,

W Battery charging

A CAUTION

The battery comes in two types:

refillable and non-refitiable.

e For using the refiliable type hattery,
follow the instructions below. ‘
Do not use or charge the battery if
its fiuid ievel stands below the
LOWER (lower limit level) mark.
Otherwise, the battery component
parts may deteriorate earlier than
expected, which may shorten the
battery's service life or cause an
explosion.
immediately, add distilled water
until the - battery's -fluid--level-is-
between the UPPER and LOWER
jevels.

A CAUTION

To avoid personal injury:

@ When the battery is being activated,
hydrogen and oxygen gases in the
battery are extremely explosive.
Keep open sparks and flames away
from the battery at all times,
especially when charging the
batiery. :

#® When charging the battery, remove
the battery vent plugs. ‘

@ When disconnecting the cabie from
the battery, start with the negative
terminal, and when connecting
them, start with the positive terminal
first. _

@ DO NOT check the battery charge by
placing a metal ohbject acress the
terminals. Use a  volimeter. or
hydrometer.
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g
1. Make sure each alectrolyle jevel is to the hottom of

vant walls, if necessary, add onfy distifled water ina
well-ventiiated place. .

1ABAGAAAPB25]
14) Battery slectrolvie leval (A) "TOOLOW!
{BY"PROPER" |
o fCITTODRIGH! .

2. To slow charge the battery, connect the charger
nositive terminat (o the battery positive terminal, and
ihe negative to the negative, then recharge in the
standerd fashion.

2. Quick recharging charges the battery ata high rate
in a short time. This s anly for emergencies.

4. Recharge the battery as sarly as possible, or battery
lite will be extremsly shortened.

5. When axchanging an ol¢ battery for & new one, uss
battery of equal spesification shown in Page 2B.

TABACAAARGZ3D

(1) Thick cable red{+)
{2} Battary case
{3} Earth cable black(-)

1ABACAAAPDZ4D

{4} Plug (A} *HIGHEST LEVEL"
{8 "LOWEST LEVEL'

IMPORTANT :

& Connect the charger posiive terminal to the battary

-—~positive terminal; and negative to the negative.

® \When disconnecting the cable from the battery, start
with the negative terminal first
When connecting the cable to the battery, start with
the positive terrinal first,
If reversed, the contact of fools on the baitery may
cause & short, )

EDirection for long term storage

1. When storing the engine for long periods of tima,
remove the batiery, adjust the electrolyte 1o the
proper level, and store in a dry and dark place,

2. The battery naturatly discharges whiie it is stored.
Recharge i once a month in summer, and every 2
ronths i winter. i

ELECTRIC WIRING
A\ cauTion .

To avoid personal injury:
#Shorting of electric cable or wiring
may cause & fire,

& Check to see if electric cables and
wiring ‘are swollen, hardened or
cracked. ‘

@ Keep dust and water away from all
power connections.

Loocse wiring terminal parts,
make bad connections. Be sure
4o -repair them before starting the
engine.
Damaged wiring reduces the capacity of electrical parts.
Change or repair damaged wiring immediataly.
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FAN BELT

WAdjusting Fan Beit Tension

A CAUTION .

‘I'o avoid personal injury:

&Be sure to siop the engine and
remove the key before checking the
belt tension.

@Be sure to reinstall the detached
safety shieid affer maintenance of

checking.
. A defiection of between 1C to 12
Proper fan belt mm (0.39 to 0.47 iy when the belt |
tenslon is pressed in the middie of the
span.

o e e ¢ T

. Stop the engine and remove the Key.

2. Apply moderate fiumb pressure to belt betwaen the
pulieys.

3. i tension is incoredt, oosen the alternator mounting
nolis and, using a lever placed between the
alternator and the engine block, pulf the slternator
oul untl the defiection of the belt falls within
acceptable jimits.

4, Replace fan beltIf # s damaged.

P

IMPORTANT :

® Ifbelt is loosen or damaged and the fan is damaged,
# could result in overheats or insufficient charging.
Correct or replace belt. '

B-1667
(1) Fan belt &) 10 to 12 mm {0.30 to 847 In)
{2) Belt and At (under load of §~7 ket {13.2~18.4

I}
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CARRIAGE AND STORAGE

CARRIAGE
A CAUTION

To avoid personal injury:

¢ Fix the engine securely not to fall
during operafion. - - .

& Do not stand near or under the
engine while carrying it.

# The engine is heavy. in handling it,
be very alert not to get your hands
and body caught in.

4. Use carder such as crane when carrying the engine,

or hurt your waist and ‘yourseifrsupport-ihia“engine——ﬁ

securely with rope not to fall while carrying it

2. When Hting the engine, put the hoak secursly 1o
metal fitings attached to the engine. Use sfrong
hook and fittings enough to hang the engine.

STORAGE
A CAUTION

To avoid personal injury:

@ Do not clean the machine with
engine running.

& To avoid the danger of exhaust fume
poisening, do not operate the
engine in a closed building without
proper ventilation.. . }

& When storing the engine just after
runming, let the engine cool off.

Beforé storing the engine for more than a few manths,
remove any dirt on the machine, and:

1.

8.
9,

 Chack af the bolts and nuts,

Frrain the coolant in the radiator. Open the cock at
the botiom of the radiator, and refmove the pressure
cap o drain waler completely. Leave the cock open.
Hang a note written “no water” on the pressure cap.
Since watar may fresze when fhe temperature drops
below 0°G (32°F), itis very imporiant thatne water is
ieft in the machine.

. Remaove diry engine oil, filt with new ol and run the

angine for about 5 minutes to let the oil penetrate to

all the parts.
and lighten i

necessary.

 Remove the battery from the engine, adjust the

electrolyie lavel, and recharge it. Store the battery in
a dry and dark place.

_ When the engine is not used for & long pericd of

time. run it for about & minuies under no load every
7 10 3 months 1o keep it free from rust, If the enging
is stored without any running, moisture in the air may
condense inte dew over the sliding parts of the
engine, resulting In rust there.

. If you forget to run the engine for longerthan 510 §

moriths, apply erough angine off to the valve guide
and vaive stem seal and make sure the vaive works
smoothly before starting the engine.

. Store the engine in a fiat place and remove the key

from engine.

Do not siore the engine in @ place where has
flammable materiais such as dry grass of atraw,
When covering the engine for storage, gt snging
and muffier cool off completely.

10.Cperate the engine after checking and repairing

damaged wirings of pipes; and-ciearing flammabie
materials carried by mouse. o
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TROU BLESHOOTING

If the engine does nat funstian property, use the foliowing chart 1o identify and correct the cause.

EWhen it is difficult to start the engine WWhen output is insufficient
Cause Countermeasines ’ l— Cause Countermeasures
i
* Check the fuel tank and fual fiter, * Bad valve and excessive weer of rings,

‘Comprassion 1§
Insuffictent,

+

. pistons and lnare cause insufficlent

Remove water, dirt &nd othar
compression. Repiace with naw parns.

o e impuriies. - . - .
Zgg:ﬂsl‘m‘“‘w" B8 |« ag gl fus! will be Rteres by the fiter, | Leaking vaives 1+ rind vaives.
: If there should be water or other
: fareign matiers on the fiter, clean the Fuelts insuficient. | = Check fuet system.

filter with kerosene,

.

Cheok lubticating off system.
Check to see if Wbricating ol filter ls

.
.

if air 15 in the fuel filter or injection

fings, the fuel pump will not wark working propery.
proparty. » Filter alement depositad with impurities
* Tg attain proper fue! injection would zause poor lubrication. Change
Rir or water mixgd | pressure, check carefilly for T [TOverheating ol T element” " T T
in fus! system lnosened fue! line coupting, loose cap maoving parts * Gheck the clearance of bearing are

i, BiS. within factory specs.
Loosen joint boit stop fuel filter and air Check injection tming.
ven! screws of fuel inisttion pump to Check Siming

elimimate all the ait in the fuel system. 105 rad {8}
before top deat center.

.
»

* Adjust valve ciearanoe 10 02310027

xs:lﬁcs!zizf? :de & mm (0,008 to 0,617 in.} whan the Valve clearance | * Adjustto proper vaive clearance of .23
i ’ engine is cald. iz not as to 0,27 ram (0,609 to 0.011 in.) with
~ specified. engins cold,
{oaking valves * Grind valve. J
3 Adr claaner i + Ciasn the slement every 100 hours of
— * Chack injection timing dirty operation.

5;?;'"{:?;"35 * The injeclion iming

g eci%ed 0.405 rad (8} * Check injection pressure,

P ' before top dead center. - Fuel injection 1st Stage 18,6 MPa{190 koliom; 2702
. L pressure is not psl)
“Engivetolt 70 T 7T T T T T as specified. 2nd Stage 22.5 MPa{230 koo, 3271
Eg;av":::;}:fg;z * Change grade of oil according fo the vsl)
sAgine Granks waather (temparatire.) * Do not use poor guatity fuel as it wil
slow. cauge wear of the pump. Only use No.

. 2. diesa! fuel, [See "FUEL" in
* Bad vaive or excesaive wear of rings, ‘Wnis;um pump "PERIODIC SERVICE” section.)
L ow compression pistons and liners cause insufficient * Gheck the fuel Injection pump atement
b compression. Replace with new and calivery vatve assembly and
parts, . . o replace BS NECESSATY.
. e * Charge haitery. S e
?ﬁﬁﬁg 'SE dandine = jnwipter, aiways remove battery from
P gvi\l not ! machine, charge fully and keep
ard indoors. instal in machine at time of
orank, use
—

NOTE :

& If the cause of trouble can not be found, contact your KUBOTA dealer,
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——
#When engine suddenly stops #When engine overheats
Cause Countermeasliras Gause Countermeasures
1+ Cheok the fusl tank and refil! the fuel, Engine olf * Check off level. Replenish oll as
el If necessary. . insufficient requtired, J
Lack of. 8 * Mo check the fuel system for &l or -
loaks. an belt brokenor | . . .
elangated Change beit or adjust balt lension,
* | necessaty, replace with a new .
Bad nozzls Coulant insuficient | * Replenish coolant,

nozze.

Moving pBRS B
averheatad due o
shortage of
iuprication off or
imprope’
wbrication.

4

Check amount of engine ol with ol
level gavge, ) o

"+ Check lubricating ol syStém.
At avery 2 limes of ol change, olifilter
gartricige should be replaced,

Check to see if the engine bearng
clearancas is within factory specs,

M When color o

7 exhaust is especially bad

Ceuse Countermsasures
Fusf governing = |'s coniae deater for repairs.,
davice bad
Fué! is of Ty N

elect good quality fuel.

extramely poos Use No. 2-D diesel fuel only,
quality.
Nozzie is bad, i necessary, repiace with new

nozzle.

Combustion is

* Geuse is poor atomization, iImproper
injsction timing, elc. Bacause of
trouble in injection system or in pacr

incornplata. valve adjustment, or compression
leakage, poor camprassion, ete.
Check for the cause.
Lt

_ MWhen engine must be-stopped-immediately-

Exceseive
concentration of
antifresze” 77

= Add water only or change to coolant
with the specifisd mixing ralic.

Redigtor net or
ragiator fin clogged
with dust

* Cigan net or fin carefilly,

inside of radlator
or coolant fiow
route comaded

= Clean or replace radiator and pars,

Fan or radiator or
radiator cap_

* Replace deiective parts.

defective’

Thermostat * (heck tharraostet and replece i
defective npCessary.

;::gze;art’éism : * (hack temperature with thermometer
Sefactive and replace if necessary.

Ovarloat running

* Redue load.

Head gasket
defoctive or water
jpakage

* Replace parts.

tncorrect injection
timing

* Adjust to praper iming.

Linsuitatie fug}

Cause

Countermeasuras

Englne revoiulion
suddenty
Geresses or
increases.

* Check the adjustments, injection
B fiming and the fuel systern.

Unustial spund is
heard suddeniy.

* Cheok 2l moving parts carefully.

Color of exheusl
suddenty tums
dark.

* Ghack the fuef injection system,
espacially the fuel injection nozzie.

Bearing parts are
overheated,

* (heck the lubricating system.

- Oit lemp fights p.
during cperation.

* Check the lubricating systermn.
* Gheck, if the engine bearing

*. Ghegk4hefunciion of the refieve.. .
vaive in the |upricating systern.

* (heck pressure swiich.

" Check filter base gasket,

clearances are witln factory specs.

used

“tise the specified fusl.




28 - SPECIFICATIONS

SPECIFICATIONS

Mode!

V3600-E3 | V3600-T-E3

Type

Verical, water-cooled, 4-cycle diesel

Number of cylinders

4

Bore and stroke rm (ir}

5B x 120 (3.86 * 4.72)

Total displacement L{cuwin.)

3.820 (220.9)

Combustion type

~ Spherical type (E-TVCS)

Order of firing

SAE NET inlamittent kW!min‘i(rpm) 48.1/ 2600 58.8 /2600
HP.(SAEJ34G)  (HP/min” {rpmi) (65.8 / 2800) (78.8 1 2600)
SAENET Continuous KW/ min {rom) 426/ 2600 51172600
WP, (SAES348)  (HP ) min™ {rpm)) (57.1 2600 (68.4 1 2500)
SAE Standoy KW FminHrpr) L. . -
WP (SAES1348)  (HP/mir” (rom)) —
Maximum bare speed  min~ (rpm} 2800
Niaximum bare idiing speed  min irpm) 775 o 825

1-3-4-2

Direction of rotation

Counter-clockwise (viewed fram fiywhes! side)

Injection pump

Bosch type mini pump

Injaction pressure MPa
(kaf / cm?, psi)

13,93 (142, 2020)

0.14 rad (8%) 0.07 rad {4°)

injection timing {(Before 7.D.C.)

Compression ratio 226 21.8
Fuel - o Diesel fusl oif No.2-D
Lubricant (AP! classification) above OF grade

Dimension mm {in.}

(length * width * height)

745 x.536 x 741.5 745 % 538.8 x 794

{2933 % 21,10 x 29.18) (28.33 % 21.20  31.26)

Dry weight kg (lbs.}

264 (582) - 275 {608B.3)

Starting system

Cell starter (with glow piug)

Starting motor

12V, 3.0kW.

Charging generator

12V, 10BOW(KEA), 720W(EL)

Recommended battery capacity

12V, 136AH (400 CCA or higher) 0°F {(-17.8°C) SAE rating

NOTE

8 Specifications are subject to change withoui notice,




SPECIFICATIONS 28
Model V3800-D1-T-E3
I Type Vertical, water-cooled, 4-cycle diesel
Number of cylinders 4
Bore and stroke mm {in.) 100 x 120 {3.94 x 4.72}
Total displacement Licwin) 3.769 (230)
combustion type Direct injection type (E-CDIS)
SAE NET miermittent %W/ min” (rpm). 71.4 [ 2600
| H.P. [SAES1348) (HP / min (rpm) (5.7 / 2600)
SAE NET Continuotis kW /min”(rpm) §2.0/ 2600
HP.(SAEJ349)  (HP/min (o)) {83.1/2800)
SAE Standoy KW / min” {rpm)
HP.(SAEJ1348)  (HP/min” {rpm)) -
Maximum bare speed  min” (rpm) 2800
Wit bare ialing speed... min” {rpr)-|— e e TT510 825
"Oraer of firing 1-8-4-2
Direction of rotation Counter-clockwise {viewed from fiywheel side).
injection pump Bosch type mini pump
injection pressure MPa First opening pressure 18.63 {180, 2275}
(kf / cm?, psi) Second opening pressure 23.54 (240, 3128)
injection fiming {Before 7.0.G.] 0.10 rad (8%)
L'—E_ompression ratie 18.0 B
Fuet Diesel fuel olf No.2-D
Lubricant (AP classification) above CF grade

Dimension mm {in.)
‘(length * width * height)

745 x 549 x 794
(20.33 x 21,61 % 31.26)

Dry weight kg (Ibs.} 288 (634.8)
Starting system Cell starier (with air heater)
Starting mofor...... .- .. . )RR o 12V, 3.0kwW

. 12V, 10BOW(KEA),
Charging generator T20W(ED)

Recommended battery capacity

12V, 136AH (40C CCA or higher) 0°F (-17.8°C) SAE rating

NOTE:

® Specifications are subject ©© change without nofice,




30 SPECIHICATIONS

Model V3300-E3BG

Type - 1T Wertical, water-cooled, 4-cycle diesel
Number of cvlindsrs _ . 4

[ Bors and siroke mm (in.) _ 96 x 110 (3.86 x 4.33)

| Total displacement L{cu.in.) 3.318 (202.49)
Combustion type Spherical type (E-TVCS)

I SAE NET Continuous kW / min”{rom) 28.1/ 1800 {37.7 / 1800}
H.P. (SAEH340) (E~1F‘,’miﬂ'i ety [ . ¢ ..23.0/1500 (31.3/1500)
SAE Standby kW / min* (rpm) 31.0/ 1800 (42.1 / 1800)
HP.(SAEJ1349) (HP/ min? ()} |, 25.4 /1500 (34.6 / 1500)
Maximum bare speed min” {rprm) 1880
Order of firing o 1-3-4-2
Direction of rotation Counter-clockwise {viewed from flywhee! side)
Injection pump 3 Bosch type mini pLmp
iigfﬁt‘gigrsz;”re MPa 13.93 (142, 2020)
injection timing (Before 7.0.C.) I 0.17 rad {10%}
Compression ratio 22.6 -
Fuel Diesel fue! oil No.2-D
Lubricant (AP classification) 7 N above CF grade
Dimension mm {in.) - 769 x 538 » 770
{length = width x height) 30,28 = 20.1C = 30.31)
Dry weight kg (Ibs.) 276 (608}

| Starting system . Call starter (with air heater) |
Starting motor 12V, 2.5kW
Charging generator 12V DADW

| Recommended batiery capacity 12V, B8AH

NOTE : ‘ -
® Speqiﬁc_aiions are subject 1o changg without notice,

NOTE (FOR E3BG or T-E3BG type}): - o
e Fiywhes! type is SAE clutch No.11-142, SAE cluteh No. 10 or its eguivalent.
# Fiywhae! housing type is BAE No.3 of its equivaient.

e Governor drop is within 5%. :
® Confinuous wii opsrate at the stated rating continuously and have & 10% overioad capability for one hour In12

hours.
# Standby wili operats at the staied full raling for one hour I 12 hours, No overload capacity Is specified for this rating.
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Model |

V3600-E3BG T V3600-1-E3BG |

Vertical, waler-cooled, 4-cycle diesel

Type :
Number of cylinders

-4

UBore and stroke e (in.) OB % 110 (3.86 % 4.83) | 98 x120(8.86*472) |
Total displacement L{cu.in.} 1.318 (202.49) § 3.620 (220.9) J

Combustion fype

Spherical type (E-TVCS)

SAE NET Gontinuious. KW /min”"(rom)

32.1/1800 (43.0/1800) 30.2/1800 (82.5/1800)

P, (SAEJ340)  (HP/min” (rpm))

26.3/4500 {35.3/1500 32111500 {43.0/1500)

)
SAE Standby KW i (rpm) 35.3/1800 {47.3/1800) 43.4/1800 (57.8/1800)
HP. (SAES1340)  (HP/ min ) | 28.8/1500 {38.8/1500) 35.3/1500 (47.3/1500)
Waximumbarespeed i {1pm) 1890
Order of firing 1.3-4-2

Dirsction of rotation

Counter-clockwise (viewed from fiywheel side)

injection pump

Bosch type mini pump

(njection pressure MPa
tkgt / om?, pst)

13.93 (142, 2020)

injection timing (Before T.D.C)

0.2 rad (12°) .00 rad (5%

Comprassion rafio.

226 21.8

Fuel

Diesel fuel oif No.2-D

[ubricant {AP| ciassification) ;

above CF grade

Dimension mm (in.)
{langth x width » height}

760 = 536 * 770 768 x 539 x B03
(30.28 x 20.10 * 30.31) (30.28 * 21.22 % 31.61)

| Dry weight kg (bs.) 276 (608) . 283 (624)

| Starting system - Cell starter {with air heater)
Starting motor 12V, 3.0kW
Charging generator 12V 540W -
Recommended battery capacity 12V, 8BAH ' |

NOTE:

'] Speciﬁcaiions_are subject 10 change without nofice.

NOTE (FOR E3BG o T-E3BG type):

e Flywheef type is SAE clufch No.14-1/2, BAE gluteh Nc.1é or its equivalent,

Govemor drop is within 5%.

hoiirs.

Standby wiii operate at the stated full rating

Flywhesel-housing type is SAE No.3 or its equivaient.

Continuous will operate at the stated rating continususly and have a 10% overload capability for one hour in 12

for one hour in 12 hours. Mo overioad capacity is specified for this rating.



WIRING DIAGRAMS

WV360D-E3, V3600-T-E3, V3300-E3BG, V3600-E3BG, V3860-T-E3BG
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1) SAFE OPERATIONAL PRACTICES

1.) Never attempt {o operate any fifting device designated as out of service.

2.) Operators should follow practices set forth by ASME B30.20a-1996, Section
20-4.4,

3.) Be sure all electrical connections are in good working condition and securely
attached to the proper receptacle.

4.) Check for correct power inputs o magnets, controliers and where applicable
rectifiers, also if magnet controller is variable voltage, check for the proper power

setting.

5.) When handiing hot material, (300° F or hotter), keep magnet's exposure ¢
material at a minimum.

8.) Be sure no foreign material is between the magnet lifting surface and
material {c be handled.

7.) Lift magnet/ magnet system and position at the center of load to be lifted.

8.) Set magnet/ magnet system on load o be lifted, making sure air gap
between the magnet's poleshoes and lifting face of material to be handled is at a

minimum.

9.} Energize magnets, aliowing them to sit for 3-5 seconds before lifting to allow
the magnetic field to fully generate.

10.) Lift load straight up, never at an angle.
11.) Transport load with magnets energized.
12.) Set load in a stable unioading position.
13.) * De-energize magnets. ©

* If magnet controlfer is equipped with a dribbie control, it may be ne'cessary' fo
adjust drop cycle pot to achieve clean drop. *




Il.) DERATING LOADS

Although ali magnets will operate through an air gap induced between their lifting
faces and the material to be handied, it is best to keep this gap to a minimum.
ideally, the gap should never be over 4/8” and more than 70% of the magnet’s
lifting face area should be in contact with the material. However, circumstances
such as scale, twists and bowing of the material to be handle warrants the

following reduction in force:

For each 1/8” of air gap added and 5% reduction in magnet contact with the

joad to be handled, the safe lifting capacity should be reduced by 15%




i} PRACTICES TO EXTEND MAGNET LIFE

Magnets are specifically designed for moving material with magnetic force. They shouid
not be used for purposes other than this. Below is a list of just some of the practices
and misuses to which magnets are subjected. These uses severely reduce a magnet's
affective iife.

-DO NOT use magnets as drop balls or wrecking balls to break up cast scrap.

- DO NOT use magnets to straighten stacks of material {i.e. “bumping” slab stacks
in cooling beds).

- DO NOT use magnets as drag weights for raflcars.

- DO NOT use magnets to straighten bent billets, slabs or blocoms.

-When not in use DO NOT set the magnet directly on ground, set it on wooden

support biccks (Magnets draw moisture when set directly on the ground after operation).

- Allow the magnet to rest on load to be lifted while energizing (5 second
minimum). This allows the maximum magnetic field to build. Also, by resting the

magnet directly on oad, impacting to the bottomn plate and surface of the magnet heip

reduce mechanical shock applied to the coil.

. When disconnecting magnets after operating wait AT LEAST {5} minutes after
power to the magnet has been cut before unplugging. Magnets store a residual
electrical charge. If this charge is not allowed to dissipate before unplugging the
magnal, a destructive electrical field collapse can occur (The voltage spikes oCourting
with this collapse can be as much as 15,000 Volts or more, depending on magnet size).

These spikes can cause dangerous slectrical arcing from the magnet and insulation
hreakdown.

- Rotate magnets in and out of service in accordance with their duty cycle and
use. As with any electrical device, magnets heat up with usage. By following the
magnet suppliers recommended operating (hot) amp rating, service fife can ba

extended. When using magnets for high duty cycle or hot material applications, rotate

magnets in and out of service as often as possible to preserve coils by iptting hot

magnets cool.




IV.) PREVENTIVE MAINTENANCE

As with any piece of equipment, preventive maintenance for magneis can not
only preserve your investment but allow your magnet to operate at its peak
efficiency throughout its service life. In this section we will recommend a
preventive maintenance plan, specify tools and instruments needed to gather

operating data for magnets.



- Whether the magnet is new or rebuilt, designate the magnet with an

identification number in a visible location on top of the maghnet case.

. Start a file or folder for each magnet put into service:

When starting a file, make sure to put the date the magnet went into service and
the identification number in the file. This wili help to designate problem areas in
operation (i.e., wrong magnet in service for application). Note all possible nroblems;
cracked, worn ears, lifting devices, exposed lead wires, etc. Also, {ake the magnet's

electrical operating data. (We weld a steel tag with aif pertinent electrical data to the

case top.)

- Inventory instruments needed for basic magnet testing and repair:

This includes a hand held multi- meter (to check resistance}, MegOhm 500V
minimum test voltage (to check for grounding), wrenches, eic. (Examples: Multi-meter/
FLUKE 21 Series 2 Muitimeter, Meg-Ohm Meter/ Associated Research Model 2003A)

- Train personnel in magnet maintenance:
Train key personnel in testing and basic repair techniques to keep magnets
operating at peak efficiency, (Resistance reading, MegOhm testing, proper insulation

and splicing of magnet power connections, tightening lead box bolts, etc.)

- Begin a regular Preventive Maintenance Schedule to check magnets
thoroughly:
By establishing a cycle or rotation of once-a~month thorough inspection of

magnets, possible major breakdowns can be averted.

- At the beginning of each shift, a quick ohservation check can save time

and money:

" "By teaching the magnet operator or maintenance personnelto take & quick
mspectmn at the beginning of each shift, possible problems such as cracked case welds,
exposed lead wires or worn lifting devices can be discovered, noted and repaired before

they become serious problems that may take your magnet out of service and cause

costiy repairs.

]




V.) MONTHLY INSPECTION REPORT

The data on the foliowing sheet is a basic monthly inspection guideline. These

checks will help save time and money by discovering minor problems that could

hecome costly repairs or safety hazards.




MONTHLY INSPECTION REPORT

DATE: FILLED OUT BY:

MAGNET LD.#:

Make sure magnet is safely disconnected and properly supported when
inspecting bottom surface.

MAGNET CASE:
1.} Check for cracks, broken welds, missing, broken or worn sections, discolored

meta! {from heat or fluids).
Comments:

LIFTING LUGS:
2.) Check for cracked materials, welds and wear on both pin hole diameter and

inside face of lifting lugs.
Comments:

LIFTING DEVICE:
3.) Check for worn links, broken or missing sections, missing or worn chain pins.

Comments:

LEAD BOX:
4.) Check for broken lead hold downs, missing cover boits, broken welds of
cracks, filling compound leakage and arcing burns under leads.

Comments:




LEAD CABLE;

5.) Check for exposed wire (cuts), pinched or twisted leads, plug damage.

Commenis:

MAGNET COIL:
8.) To chack coif insulation, connect a MeagOhm Meter (500V or 1000V) between

one lead wire and the magnet case. Switch the meter setiing to the "MQ"
symbol. Readings for a cold magnet shouid be above 500 MegOhms, readings
for a magnet that was just in service should be between 10 and Infinity. Record
readings. Use a hand held Muiti-Meter to check conductor resistance, connect
each jead to the externai lead junction and record a steady resistance reading.
(NOTE: Readings MUST be taken under the same conditions. (i.e.) Beginning of
each day, end of each day.

Comments:

BOTTOM PLATE:

7.) Check for wear, cracked or bent plate, cracked weids, discolored metal.

(Make sure magnet is safely supported when checking bottom).

Commenis:

POLE FACES:
8.) Check for uneven wear, broken sections or missing sections and bolts,

inches of metal to bottom plate. (Make sure magnet is safely supported-when

checking bottom).

Comments:




Vi) OHWM'S LAW
1=ER
Where:

| = Current (Amperes)

E = Voltage

R = Resistance (Ohms)

Using the above equation, the basic electrical operating parameters of any
magnet can be derived. This formuia is a useful tool in determining how close
your magnet is to its operating (hot} amp value.

Example:

R3131M Rectangular Series magnet Efectrical Data

- Cold Amps: 12.1

- Operating Amps (hot). 8.5

- Cold Resistance: 19.0 Ohms

- Magnet Voltage: 230 VDC
Using a Multi- meter, & 31" x 31" magnet’s resistance is taken after operation, the
reading is 32 Ohms, using the known data, amp draw can be calculated.
I=E/R
| =777
E =230 VDC
R =32 Ohms
1= 230/32
(I=72Amps)
The current value derived from the equation is below the .re.éom.mleh.d.éd
operating (hot) amp rating and this magnet should be taken out of service and

allowed to cool so that severe coil damage can be avoided.
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INSTRUCTIONS FOR ENGINE DRIVEN DC MAGNET GENERATOR SETS

The Winkle Industries — Generator sets, both diesel and gasoline driven, use reliable engines, which
will give long service if the instructions for starting, operation and maintenance are followed. All
engines are shipped with oil already in the crankease and in the air cleaner. The oil level should be

checked to make sure it is proper.

The engine —generator sets are run-in and tested at our factory. It can be used directly on the job. The
wnit should however, be checked for nameplate speed to prevent any over speed or under speed
problems. Most engines use a variable speed governor. Do not touch this control. It has been preset
at the factory. In no case should the generator speed exceed 2200 RPM, for an 1800-RPM generator or

3000 RPM for a 2500-RPM generator.

5,7.5 & 10 Kw units are designed to run at a Base speed of 2500 RPM’S
15,20, 25, 33 & 40 Kw upits are designed to run at a Base speed of 1750 RPM’S

Mount the Engine / Generator set on a flal surface using Shock & Vibration mounts such as
« Advanced Anti-vibration mounts” properly sized for the units total {rame weight.

sk DO NOT TWIST THE BASE WHEN TIGHTING DOWN THE UNIT #*#% Doing so will cause
mis-alignment of the engine to generator coupling and result in generdtor premature damage or
failure. Use lock washers on all bolted connections.

Run the engine-generator set and make sure it does not vibrate excessively. If there is a vibratien
problem, reinforce the bolt-down points. If the vibration is being produced by other parts of the
machine, isolate the engine-generator from this vibration with isolation mounts.

The engine speed should be checked when other normal naintenance is preformed. Only qualified
maintenance personal should perform maintenance on the unit assembly.

Page lof 3
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INSTRUCTIONS FOR HYDRAULIC ENGINE DRIVEN DC MAGNET GENERATOR
SETS

The generators used for hydraulically driven applications comes with “C” face machining of the shaft
covers so that an adapior can be mounted to the face of the generator and directly attach a hydraulic
motor. This gives perfect alignment between the generator and motor shaft, and eliminates vibration.
Since the hydraulic motor mounts directly to the generator, only the generator needs to be mounted.

Flow control to the hydraulic motor must be maintained to avoid over speeding of the generator
during the “DROP Cycle” or hunting of the generator speed during changes in load conditions. Itis
also required that a separate auxiliary hydraulic pump be used to power the generator.

Some precautions to note are: A rigid mounting of the generator must be made to avoid excessive
vibration. The generator should not be operated at low speeds for extended periods of thme. This
will cause excess commutator filming and lead to poer operation of the generator. The generator
should be installed in an open or well ventilated area. Avoid high heat sources near the generator or
direct exhaust at the generator. This will cause generator overheating and shorten its life. Check the

generator speed every time maintenance is dene.

SAFETY WARNINGS AND CAUTIONS

WARNING: All Engine Driven DC Magnet Generator sets produce 230 DC voltage to the
systems magnet controller. Any of the following failures: WILL RESULT IN

AN UNEXPECTED DROP OF THE MAGNET LOAD.

1) Engine Failure: A) Running out of diesel fuel or gasoline.
B) Failure of the DC generator to engine coupling.
C) “Low” Oil Pressure will cause engine shut down.
D) Electrical failure of the alternator and battery charging
- GYSteIL
2} A dirty air cleaner.
3) A dirty or plugged fuel filter.
- 4) Water or dirt in the fuel system.
5) Failure to maintain the proper engine operating RPM’s do to
governor failure or mis-adjustment of engine speed.
6) Loose or broken Fan/Alternator Belt

Coniinued on page 3
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Continued from page 2

2) Blown fuses is the magnet safety disconnect switch.

3) Badly worn generator brushes.
4) Generator failure do to excessive heat causing damage to the field windings. (Refer

to the DC generator installation and operating manual # MN605).
5) Dirty or badly worn “Lift” contact tips in the magnet controller.
6) Failure of the cranes cable reel.
7} Chopped magnetl leads.

Caution: Always disconnect all electrical power when servicing this equipment, failure to
do so can resulf in serious or fatal injury.

Caution: The DC magnet generator connection to the engine has rotating parts. Keep
clear during operation. Be sure to wear the proper ear and eye protection when
servicing this engine-generator set. Failure to do so can result in personal or

fatal injury.

Caution: Daily and weekly inspections of the complete system should be performed to
insure proper operation and to avoid unexpected dropping of the magnet load.

Page 3of 3
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