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[EED STONEWRARE

NEW EQUIPMENT WARRANTY

We warrant that this equipment from U.S. Stoneware Corporation is within stated
specifications and is free from defects in materials and workmanship.

Our obligation under this warranty is limited to repairing or replacing F.O.B. our factory
and defective parts in this product that to our satisfaction existed at time of shipment,
provided the purchaser gives us written notice immediately upon discovery thereof, or in
any event within one year from time of shipment.

Our warranty does not cover work or replacement of parts made necessary by
carelessness, misuse, accident or by incidents which occur outside of use of the
instrument such as water damage, lightning, etc. U.S. Stoneware’s liability under this
warranty shall not exceed the cost of correcting defects whether it is the correction of the
defects or the replacement of the product. Claims based on any defect must be made in
writing within 30 days of the purchaser’s becoming aware of that defect for this warranty
to apply. U.S. Stoneware assumes no liability for consequential or special damages in
connection with this contract.

U.S. Stoneware shall have no liability for damages of any kind arising from the
installation and / or use of this equipment by anyone. The purchaser, by the acceptance
of this equipment, will assume all liability for any damages which may result from its use
or misuse.

This is our sole warranty with respect to this equipment. We make no other warranty of
any kind whatever, express or implies, and all implied warranties of merchantability and
fitness for a particular purpose which exceeds the above obligations are hereby
disclaimed by U.S. Stoneware Corporation.

600 East Clark Street * East Palestine, OH * 44413 * 1-800-426-8808 * Fax (330)-426-1859
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[LED STONEUWARE
~ Voltage Requirement Nofice ~

This machine is listed for 115 volt single phase input.
It will accept +/- 15% of the listed input voltage.

It is also capable of accepting 50 or 60 Hz input.

o
"

600 East Clark Street * East Palestine, OH. 44413 * 800-426-8808 * Fax: 330-426-1859
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S50 STONEUWARE

INSTRUCTIONS FOR INSTALLATION,
OPERATION AND MAINTENANCE OF
800 SERIES JAR MILLS

INSTALLATION:

* After placing machine in the desired location, position it so that the rolls are level.
* Line cords are furnished for 115 or 230 volt, single phase AC power supply.
(Machine controls are compatible for 50 or 60 hz. operation)
* On/Off rocker switch is located on the line cord and a toggle switch is on the controller.
Note: Proper rotation should be such that the top of the drive roller turns toward the
jar being turned. (CW rotation when viewed from drive end of roller)

OPERATION:

* Refer to the enclosed chart to adjust the idle roller to the size of jar being used.

* To adjust the idle rollers, remove the wingnuts, etc. from the underside of the securing
bolts and move the roller to desired location. Replace the bolts, wingnuts, etc.

* Roller speed is controlled by the speed pot on the control box.

LUBRICATION:

* The motor and bearings are lubricated for life.

* Speed reducer — Follow the manufacturer’s guideline contained within this customer
pack, some reducers do not require oil changes. Otherwise, the oil should be replaced
after the initial 1,000 hours of operation. Subsequent oil changes are required every
5,000 hours. Never mix compound and synthetic oils in the reducer.

* Roller Chain - lubricate bi-weekly with an SAE #30 weight oil.

Note: New chains will loosen up slightly as the joints seat themselves causing initial
elongation which is many times greater than the elongation during the balance of
chain life. A tensioner is located on the upper tier chains to keep the chain taut as it
may slacken. To adjust the tension on these chains, loosen the set screw on the
tensioner arm, rotate the assembly further into the chain, and re-tighten the set
screw. To adjust the tension of the chain from the reducer to the first tier, loosen the
four jam nuts on the underside of the machine, evenly tighten the four cap screws
located at the corners of the drive mounting plate, then re-tighten the jam nuts on the
bottom of the machine.

REPLACEMENT PARTS:

* Parts can be identified by referring to the assembly drawing / bill of material.
When ordering replacement parts, please furnish part number, part name, and
serial number of the machine.

Thank You For Purchasing A Quality U.S. Stoneware Product!

U.S. Group * 600 East Clark Street * East Palestine, OH. * 1-800-426-8808 * Fax (330)-426-1859



ARROWS INDICATE THE PROPER
ROTATION FOR THE DRIVE ROLLER

ON ALL JAR MILL MODELS. ° =
IF THE ROLLER IS TURNING IN THE ﬁ—_
OPPOSITE DIRECTION THE MACHINE ©
WILL HAVE THE TENDENCY TO B o
*THROW“ THE VESSEL BEING TURNED, o
OR EXCESSIVE “WALKING” OF THE o
VESSEL WILL OCCUR. -
5 |
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S00 SERIES RUOLLER PUSTTILNS

DRIVE ROLLER (FIXED)

ROLLER POSITION #1

USE FOR SIZE 000, 00 & 0 JARS

—4 1/2

(e}

(2 1/2” TU 6" DIAMETERD

==

DRIVE ROLLER (FIXEDD

ﬁ

ROLLER POSITION #e

© 19 oG _19

USE FOR SIZE 1 & 2 JARS

.

°l 6 3/16
[e)

i

6" T0 9 1/2” DIAMETERD

DRIVE ROLLER <FIXEDD

°o o 0R[ o

USE FOR SIZE 3, 4 & 6 JARS

ROLLER POSITION #3

9 9/16

(9 1727 10O 15" DIAMETERD




EIED LS.
DS STONELWARE

Approximate Roller Speed Settings
For 800 Series Jar Mills

Dial Position R.P.M.
0 50
5 60
10 74
15 85
20 99
25 112
30 125
35 136
40 150
45 163
50 175
55 187
60 200
65 213
70 225
75 237
80 249
85 262
90 274
95 288
100 300

600 East Clark Street * East Palestine, OH * 44413 * (800)-426-8808 * Fax (330)-426-1859



B30 ULS. )
(B0 STONEUWARE

Recommended Jar / Roller Speeds

For Optimum Grinding Efficiency

Jar Model & | Recommended | Roll Speed | Roll Speed
Size Jar Speed (700 Series) | (800 Series)
774 — 000 106.46 180 144
774 - 00 77.14 222 177
774 -0 75.28 235 188
774 -1 60.98 274 220
774 -2 54.54 300 240
774 -3 49.79 N/A 259
774 -4 46.10 N/A 277
774 -6 46.10 N/A 277
773 -00 75.28 240 192
773-1 60.98 288 230
773-3 51.14 N/A 266
611 — 00 72.63 218 174
611 -0 72.63 218 174
611 -1 62.39 250 200
611 —2 55.56 278 222
611 -3 55.56 278 222
611 -4 50.56 N/A 243
611 -6 46.70 N/A 262
612 — 00 72.92 229 183
612 -0 72.92 229 183
612 -1 62.59 261 209
612 — 2 55.69 284 227
774 — Roalox

773 — High Alumina
611 — Stainless Steel
612 — Rubber Lined Carbon Steel Jar

N/A — Jar Size Not Recommended For This Machine

600 East Clark Street — East Palestine, OH. 44413 — 1-800-426-8808 — Fax (330)-426-1859



BILL OF MATERIAL FOR: M93813TDC

DATE: 04/17/2012

0)

0 0o 0 o

ITEM | QTY. | PART NUMBER DESCRIPTION

1 1 P90523 MACHINE_BASE

2 2 P91208 CHAIN_GUARD

3 1 P90421 MOTOR MOUNT PLATE

z 3 P32436 M3 SPRINGS

5 1 P05401 LEVELER

6 1 ELO167 MOTOR 1—1/2 H.P.

7 1| P07822DC—7/8 | REDUCER — 5:1 7/8" IN, 3/4 OUT
8 1 POB115 SPROCKET — 50FB14 X 3/4"
9 2 POB117 IDLE_EXTENSION SHAFT

10 2 POB108 CHAIN_TENSIONER

1 2 P08131 50BB17 IDLE_SPROCKET

12| 136 PO6254 ROLLER CHAIN # 50

13 5 PO8114 SPROCKET — 50BS14 X 1"
14 12 PO6603 PILLOW BLOCK — 1"

15 6 P07185 DRVE/IDLE ROLLER 2 1/2 X 72
16 6 P06706 JAR STOP BEARING

17 1 EL0038 CONTROL PANEL

18 3 PO6441—P STRAIN_RELIEF

19 1 P26314 LINE CORD — 115/60/1

20 1 ELO127 RESISTOR (HORSEPOWER)

Q

THIS DRAWING IS THE PROPERTY OF:

MANUFACTURING STANDARDS
AL WELDS TO CONFORM TO AWS D1.1—LATEST REVISION

DRAWING OF:
GENERAL ASSEMBLY AND PART
IDENTIFICATION FOR 803 FVM
115 VOLT.

e o, G.L.G. we 04/17/2012
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KBMD h

DC Motor Speed Control
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WHITE <COMMOND

BLACK <HOT>

MANUFACTURING STANDARDS
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300 WS, .
CEES STONEUWARE
Replacing Brushes in DC Motors

Note: Depending on model, the motor may have to be removed for accessibility.

1.) Locate, and remove the two plastic caps or metal covers near the rear of the motor.

2.) Carefully remove the brushes from the motor; they will be under a slight spring
tension.

3.) Using a can of compressed air or equivalent, blow out the excessive carbon dust
from inside the motor and inspect the armature inside the motor for wear or damage.

(Always wear the proper personal protective equipment)
4.) Place a new set of brushes in the motor making sure they are set properly.

5.) Replace the protective caps or metal covers and secure with the screws.

Worn out brushes will cause the motor to loose power, run intermittently and
cause damage to the armature.

Brushes should be checked periodically for wear. (Minimum of twice a year)

600 East Clark St. * East Palestine, OH. 44413 * 1-800-426-8808 * Fax (330)-426-1859
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DES STONEWARE

Separating C-Face Style Reducers From Motors

Disconnect all electrical power to the machine.
Disconnect wiring to the motor / reducer combination.
Remove the motor / reducer combination from machine base.

Placing the unit on a secure working area, remove the four (4) bolts securing the

two units together. (These are the only fasteners holding these parts together)

Holding onto the motor and the reducer bodies, gently rotate and pull the two

pieces to break free from each other.

Once the motor and reducer begin to separate, a continued straight line of pull is

important to keep the units from binding against each other.

In the event the two parts are, or become stuck or galled together, use two
“standard” screwdrivers (180 degrees from each other) to gently and evenly pry

the motor and reducer apatrt.

The use of a penetrating / lubricating spray may be required to assist with the

separation of the parts.

600 East Clark Street * East Palestine, OH * 44413 * (800)-426-8808 * Fax (330)-426-1859



MuLti-DRIvE®
Solid State

DC Motor

Speed Control
With
Adj. Acceleration
& Deceleration

Installation
and
Operating
Instructions

| See SAFETY WARNING on page 4.

* Rating withou! Healsink s 3/M4HP at 120V ang 1-1/2HP at 240V,

** Armature Fuse supplied saparately

Model KBMD-240D

KB Part No.

* Dual Yoltage Input {120V or 240V)

* Up lo 1HP-120V & 2HP-240V with Auxiliary
Heatsink® (P/N 9861)

* Multiple Horsepower capability with Plug-In
Horsepower Resislor® (Supplied Separatety)

* Forward-Brake-Reverse Switch (P/N 9860) (Optional)

* Rugged NEMA | enclosure

* Contains AC Line and Armailure Fusing®*

* Patented KBMM Speed Control Module

s Current Limit LED Indicator

PENTA[%:|POWER

A COMPLETE LINE OF MOTOR DRIVES

© 1997 KB ELECTRONICS, INC.



IMPORTANT

Read these simplified instructions before operating control.
(Remove (2) 6-32 screws and slide off front cover)

» Set the Dual Voltage Switch to the correct AC line inpul voltage, "115" or 230"

» |nstall the correct Plug-In Horsepower Resistor® according to input voltage and motor horsepower
(see chart)—Table 3, page 3.

* nstall proper size Armature Fuse—(see Fuse Selection Chart).

* Install Auxiliary Heatsink on controls used with motors rated above 3/4 HP on 120 volts and 1-1/2 HP
on 240 volts,

» Recheck connections: AC line to L1 and L2; armature to A+ and A—; and field (Shunt motor only) to
F+ and F—. Connect ground via ground screw. (Note it motor runs in improper direction reverse armature
leads.)

» Nominal trimpot settings are as follows (expressed in % of full CW rotation):

Table 1
MIN {minimum speed): 15%
MAX (maximum speed): 609%
IR (IR compensation): 15% * (For detailed instructions
CL (current limitftorque): 65% see Selection IV, pages 9 & 10.)
ACCEL (acceleration start): 20%
DECEL {deceleration): 20%

FOR TECHNICAL ASSISTANCE CALL TOLL FREE (OUTSIDE FLORIDA ONLY) 1-800-221-6570.

LIMITED WARRANTY

For a period ol 18 months from date of oniginal purchasa KB will repair or replace withoul charge devices which our éxamination
proves 1o be deleclive in material or workmanship This warranty is valid if the unit has not been lampered with by unauthorized
persons, misused, abused, or improperly installed and has been used in accordance with the instructions and/or ratings sup-
plied. The aloregoing is in liew of any other warranly or guarantee expressed or implied, and we are nol responsible for any
axpanse (including tnsiallation and remaoval), Incenvenience, or consequential damage, including Injury 10 any parson, caused
by lems of our manulacture or sale. Some siates do not allow certain exclusions or hmitalions lound in this warranly so thal
they may not apply 1o you. In any event, KB's total liability, under all circumstances. shall not exceed the full purchase price
ol this unit, (Rev. 10/84)

The information contained in this brochure 15 intended o be accurate. However, the manufacturer retains
the right to make changes in design which may not be included heren.



Multi-Drive™ is versatile.

= DUAL AC VOLTAGE
1. The basic Model KBMD-2400 has dual AC line vollage
inpul capability™ which provides 0-full speed capability
on DC motors from 1/100th-3/4 HP at 120 VAC and
1/50th-1-1/2 HF at 240 VAC (sel the Dual Vollage Switch
to the corresponding Input voltage 115" or "230™).
* HORSEPOWER EXTENDER
2, Add the KB Auxiliary Heatsink to increase the horsepower

KBMD-240D
With Auxiliary
Heatsink
& FWD-BRK-REY Swiich

KBMD-240D

NOTE: An optional FORWARD-BRAKE-REVERSE Swilch iz availabla

TABLE 2. ELECTRICAL RATINGS®

capability 1o 1100th-1 HP a1 120 VAC and 1/50-2 HP at
240 VAC. KB Parl No. SC-9861
= ALL MOTOR SIZES
3. Muli-Drive™ adapts to a complete range of molor horse-
power by selecling and installing the proper Plug-in
Horsepower Resistor® (see chart).
= REVERSIBLE
4. A FWD-BRK-REV Switch Kit is available as an option,

KB Part No.
SC-9860

Forward Brake
Reverse Switch

Plug-in
Horsepower
,{ Resistor®

TABLE 3. PLUG-IN HORSEPOWER RESISTOR CHART'**

PLUG-IN HORSEPOWER RESISTOR® CHART |

AC LINE | MOTOR AC LOAD DC LOAD
MODEL VOLTAGE | VOLTAGE | CURRENT CURRENT | MAX,
NHUMBER (WACY*" | (WDC)*** | (RMS AMPS) | [AVMG. AMPS) | HP
Wiikpul Auaisary Hidtaink o [ 180 120 | a0 | =12
KEMD-240 120 80130 160 1.0 1
Wilh Auurlisry Heatuing 240 180 16.0 no 2

" The Muti-Deive  £an Be converted e ihe fughel rating by mstaling KB's Agsdary Hoatsnk

" The Muble-Dirodg st be 2ol for giengr 120 Y ar 240 YA ne voitage mput By selting the Dual
Voltage Swach he ' V157 o0 T 230 WRan the conbiol i sed B 115 wia aaly 90-130 YOO raled
mobars When the control w88 toe 230 ' uss oaly 180 VDO rated mdors

"TThe MultibDinee © also suppies. lield wollage fof shunt molors a5 ollows
O 120 VAC Lne Nield wollage 8 100 VDC using F—, Fa and 50 VDO using Ly, F-
Om 240 VAL bine, held woitage o 200 VDU wseng F- Fe and 100 VOC weing Ly, F-

AC LINE YOLTAGE ki
130 VAl | 240 vas HORSEPOWER
MOTOR HORSEPOWER RANGE RESISTOR®
ARMATURE ARMATURE iResistance
VOLTAGE VOLTAGE Vahus-OMMS}
#0-130 YOO 180 ¥DC . -
i AC-1 750 I.I"EI}-‘HEE |_ﬂ
1S0-1130 VESE B
1M 11151730 35
VR-1412 1110116 __
'IFE-_'E:'! “.E-ll'l lﬂ‘
1105 TR I 1
T | BT %
173 | 34 | ooy
g | 5 oo,
::I.I'-l-l T 5P o1s
P > o

A el vt ] gl T DR ) e e P i et dmnng g0
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,"_f_"t, SAFETY WARNING—PLEASE READ CAREFULLY

This product should be instalied and serviced by a qualified technician. elactrician or glectrical maintenance parsonna|
familiar with its operation and the hazards involved. Proper installation which includes wiring, mounting in proper
enclosure, fusing or other overcurrent protection and grounding, can reduce the chance of electric shocks, lires or
axplosion in this product or products used with this produet, such as electric motors, switches, coils, solencids and/for
relays. Eye protection must be worn and Insulated adjustment tools must be used when working with contral under
power. This product is constructed of materials {plastics, metals, carbon, silicon, etc.) which may be a potential hazard
Individual material safety data sheets (MSDS) are available upon request, Proper shielding, grounding and fillering
ol this product can reduce the emission ol radio frequancy interference (BF1) which may adversely affect sensitive
electronic equipment. |l infarmation is required on this product, contact our lactory. It Is the responsibility of the equipment
manutacturer and individual installer to supply this safety warning lo the ultimate user ol this product, (SW effective 7/89)
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TABLE 4. GENERAL PERFORMANCE SPECIFICATIONS
Speed range (ratio) - .

Load regulation (% base speed) {ﬂ-iﬁtl I:::-ad: Elﬂl*l apeaci r“ellﬁgi;} ‘ o
Line voliage regulation (% base speed) (al full load: 100-130 VAC) .

Control linearity (% speed vs. dial rotation) . ... .,

ClLMorque range (% fullload) . ....... .. .. .
ACCEL/DECEL time period (0-tull speed) (secs.) .

Min. speed trimpot range (% full speed) . . . ¥

Max. speed trimpot range (% full speed) . o 2
IR compensalion trimpot range (al specified full load) (valts) . .
Maximum allowable ambient lemperature al full rating (*C/°F)

. 501
PERT i
. 12

: - L 2

............... . 0=200

S S ol 2-10
- Q=30

.. 20-110"

.. 0=24

50122

'Pe_rr::nrmanc:a is lor SCR rated PM motors only. Lower performance can be expectad with othar motor types, Faclory
selling 15 for 3% load regulation. To oblain superior regulation, see Sec. IV E. (page 10). Other factory trimpot settings
are as follows. CL-150% FL, ACCEL-2 secs.. DECEL-2 secs.. MIN-{(D}-speed, MAX-full spead & 1A-6 vaits.

FIG. 2 LOCATION OF FEATURES
AND FUNCTIONS

DUAL VOLTAGE SWITCH
PLUG-TM HORSEPQOWER RESISTDOR®

KEBMM SPEED CONTROL MODULE (PATENTED)

FWD-BRE-REY
SWITCH (OPTIOMAL)
ARM FUSE
ACCEL & DECEL
TRIMPOTR

| _AC LINE FUSE

- TERMINAL BLOCE

— GROUND SCREW

— (§) KEVHOLE SLOTS

AUXILIARY
HEATSINK [OPTHOMAL)

{2) BX CONDUIT KNOCKOQUTS



INTRODUCTION

The New Multi-Drive™ Full Wave Solid State DC Motor Speed Control with the patented KBMM Speed Control Module
represents the latest state-of-the-art design achievable through modern lechnology.

Features Include: Short circuit protection, CL LED Indicator, Aulo Inhibit,

* Integrated Circuitry
Used o control and amplify command and reference levels with both closed and open loop feedback to provide

superior motor regulation, {Spead changes due o load, line voltage, or temperature vanations are held to minimum
levals).

= High Quality Components
Selected and tested for proven dependabilily.

» Transient Protection
Used o preven! failure of the power bridge circuil caused by voltage spikes on the AC line.

= High Rellability
When used in accordance with the instructions included in this manual, the Multi-Drive™ will provide years of trouble-free
operation.

SECTION 1. APPLICATION INFORMATION

A. Motor Type. Multi-Drive™ is designed for Permanent Magne! (PM) and Shunt Wound D.C. metors. Controls operated
on 120 volt AC inputs are designed for 90 voit SCR raled motars. Controls operated on 240 volt AT Inputs are designed
for 180 volt SCR rated motors. Use of higher voltage motors will result in degradation of lull speed performance.

Also, if motor is not an SCR rated lype, the actual AC line amperage al full load should not exceed the motor's
DC nameplace rating.

B. Torque Requirements. When replacing an AC induction motor with a DC motor and speed control, consideration
must be given to the maximum torque requirements. The full’load lorque rating of the DC motor must be equal
to, or greater than, that of the AC motor.

C. Acceleration Start. The Multi-Drive™ contains an adjustable acceleration start leature which allows the motor to
smoothly accelerate from O-full speed over a time period of .2-10 seconds. The "ACCEL" is factory sel al 2 seconds.

D. Limitations In Use. Multi-Drive™ controls are designed for use on machine applications.

CAUTION: Consult laclory before using on constant horsepower applications such as saws or drill presses. Do nol
use in explosive atmospheare.

CAUTION: Be sure the Multi-Drive™ is used within its max. ratings. Follow all installation instructions carefully. (Reter
lo Section 11.)




SECTION II. INSTALLATION INSTRUCTIONS

A. Location and Mounting. The Multi-Drive™ control should be mounted on a flal surface and located In an area where
it will not be exposed to contaminants such as water, metal chips, solvents, or excessive vibration.

When mounting In an airtight enclosure, the air space should be large enough to provide adequate heat dissipation.

The maximum allowable ambient temperature at full rating is 50°C (122°F). Consull your factory representative if more
information is required.

NOTE: Adequate clearance must be allowed 1o permit motor and power cables to enter through BX knockouts on bottom of control,
FIG. 3 MOUNTING DIMENSIONS (INCHES, MM)

& 0 i) 0

MULTI-DRIVE ® 5825 MULTI-DRIVE ®
With Heatsink (142.90) Without Heatsink

0 0 0 0

5529 4.12%
(142.90) B3300-1-002%5 {104.80)

B. Initial Setup. WARNING: To prevent electrical shock turn power off before wiring.

(1) Slide open front cover by removing two 6-32 screws.

(2) Install Plug-In Horsepower Resistor® corresponding to motor voltage and horsepower.
(See chart Table 3, page 3)

(3) Set the Dual Voltage Swilch 1o proper position "115"° or "'230" which corresponds to the nominal AC input line
voltage 120 or 240 VAC.

(4) Install proper Armalure fuse according to Fuse Selection Chart. (Table 6, page 8)

(3) Tnmpots have been factory adjusted. If readjustment is required see section IV pages 9 & 10,

(6) Install Auxiliary Heatsink if motor is larger than 3f4 HP on 120 VAC and 1-1/2 HP on 240 VAC. (Use (6) No. 10-32
SCrews)

C. Wiring. (See Fig. 4 for terminal arrangement and wiring Information.)

(1) Connect the Multi-Orive™ 10 a standard 120 V or 240 V 50/60 Hz power source. [Be sure the DVS is sel to the
proper voltage "115" or 230" and motor voltage corresponds to the line voltage. (e.g. 90-130 VDC mator on
115-120 VAC and 180 VDC motar 230-240 VAC))

(2} Follow the recommended supply wire sizes as per Table 5. (For Stepdown operation see note on page 8.)

(3) Follow the NEC and other appropriate electrical codes. CAUTION: Separate branch protection must be provided
on 240 ¥V circults.

(4} Replace front cover and the two 6-32 screws.




TABLE 5. MINIMUM SUPPLY WIRE SIZE REQUIREMENTS.

Application Note: Stepdown operalion: The control
MINIMUM WIRE SIZE (AWG) Cu Only can be set up lor stepdown operation (e.g.; 90 VDT
MAX. MAX. MAX. MAX. MAX. molors used with 240 VAC line input), If stepdown
. th |
MOTOR MOTOR MOTOR 50 FOOT 100 FOOT ﬁﬁftmn is required, the lollowing procedure is
lD:I'.:;?S] EII;F? 1:;,'., RUN RUN 1. Place dual voltage switch in " 1157 position,
2 Cul out and remove 1he resistor R308 (large
8.0 354 1-112 16 14 blue body) from thé back of the dual voltage
gwilch, For shunl wound molors only—connect
11.0 1 2 14 12°* motor fiedd wires 10 F+ and L, terminals,
"Maximum ecommeanded wire Sire
— TABLE 6. FUSE SELECTION CHART
INV &
! o0 VDC |180 VOC| APPROX. FUSE RECOM.
o MOTOR | MOTOR | DC MOTOR| RATING RATING
Y, CURRENT | (AC AMPS)| (AC AMPS)
Eﬂ' @ HUHEEPWE'H ":-'IHF'E'} ARM LINE
B | 5> L1 | 12 GHD 1730 115 33 172 12
1115 118 B85 1 12
AL LiME 112 | /6 .B5 1-1/4 12
TEv Wwe | 104 1.3 2 12
ARMATURE FlELE” e 3 L e | 13 1.7 | 22 12
FIG. 4 TEarth) 144 2 25 4 12
CONNECTION 113 3ia 33 5 12
DIAGRAM 112 1 5.0 8 12
* Usa F- & F+ for shunt motors only. On malors with hall voltage lields a4 | 12 ) 75 12 12
{e.g. 50 V ligld with 100 V raled armature) use L, & F+ lerminals, 1 2 10.0 15 25
** Be sure (o set the Dual Voltage Switch 1o the proper position 115 or 230"

CAUTION: I control is wired to a translormer, il is advisable to swilch the secondary lo disconnect power Il the primary is swilched,
additional snubber capacitors may have to be added across the transformear oulput to pravenl damage (o the power bridge

WARNING: Do nol wire swilch or relay in series with armalure or catastrophic failure will result

D. Fusing.
(1) The Multi-Drive™ contains a buill-in replaceable AC line fuse rated 20A-240 VAC, (Use Buss type MDA or aquiv.)
The AC line fuse protects the control against catastrophic failure, If the fuse blows, the control is miswired,
the motor Is shorted or grounded, or the Speed Control Module is defective. (Note: jumping of fuse will void

warranty)
{2) Armature Fuse—Provides motor overload protection, Armalture fuses are available from your distributor. Fuse
al approximataly 1.7 times the D.C. amperage rating of the motor. {See Fuse Selection Chart)



SECTION lil, OPERATION

1. Set ONVOFF power switch to "OFF""

2. Set speed control kneb o 0"

34 Set FWD-BRK-REY swilch (it installed) to "FWD""

4. Turn power switch to "ON'"" gradually increase speed control knob setting. Motor should come up 1o speed smoothly
and remain stable. (NOTE: If control lails lo operate, see Troubleshooting Guide, Section V, p. 11, 12)

SECTION IV. ADJUSTMENTS AND CONTROL FUNCTIONS

The Multi-Drive™ has been factory adjusted to provide 0 to full speed range using the speed control knob. Minimum
and maximum speed trimpots are provided 1o change the speed from other than 0 to full speed. An acceleration start
trimpol is faclory set 1o provide molor acceleration from 0 to full speed over a time period of 2 seconds (approx ) each
time the AC power is applied, The current limiting (CL, or torque output) adjustment is factory sel lo approximately
one and a half times the motor rating,. The IR Compensation (IR) is faclory adjusted 1o provide excellent motor regulation
under normal operation.

NOTE: In order for the |R comp and CL trimpot settings 10 be correct, the proper Plug-In Horsepower Resisior® must
be installed for the particular motor and input voltage being used. Do not attempl to change the settings of the trimpols
unless absolulely necessaty since they are factory adjusted lo near oplimum setlings.

) FACTORY SETTING 2 SEC. FACTORY SETTING 2 SEC
The following procedure, presented In

order of adjustmenl! sequence, should
be used when readjusting all trimpot
functions: RAPD RAPD

2 SEC 2 SEC ‘

FIG. 5 @
8 SEC — B-SEC
= .
10 SEC 0 SEC. 10 SEC. a8 =EC

ACCEL DECEL

A. Acceferation Start and Deceleration. ACCEL and DECEL trimpots are located on the left side of the speed control
module. If the ACCEL andfor DECEL are 10 be readjusted lo differen! limes, adjus! Irimpots according to Figure 5.

B. Maximum Speed Adjustment. Turn Speed Control Knob to full speed (maximum CW position). Adjust max. speed
trimpot 10 new desirad selling.

NOTE: Do not attempl 1o adjust the max. speed above the rated molor RPM since unstable molor operation may occur
For moderate changes in the max. speed, there will ba a slight effect on the min, speed setting when the min, speed
12 set al zero, Thera may be significan! vanation in the min. speed setting if the min. speed is al a higher than zero setling.




C. Minimum Speed Adjustment. If a higher than zero minimum speed is desired. readjust the minimum speed by
tuming the speed control knob to zero setting (full CCW position). Then adjust the Min. Speed Trimpot to the desired

selting.

NOTE: The min. speed adjustmenl will alfect the max. speed setling. Therafore, it is necessary 1o re-adjust the max.
speed after the min. speed, and it may ba necessary 1o repeal the sequence until both the min. and max, speads aré
5ol 1o the desired levels.

D. Current Limit (CL/Torque Adjustment). CL circuitry is provided to protect the motor and control against overloads.
The CL also limits the inrush current 1o a safe level during startup. The CL is factory set to approximately 1.5 times
the full load rating of the motor. (CL trimpot is nominally set 1o approx. 75% of full CW rotation.) CL LED will light
when control is in current limit.

NOTE: The correct value Plug-In Horsepower Resistor® must be installed in arder for the CL and 1A comp. 10 operate
proparly.

To set the CL to factory specifications adjust as follows:

1. Sel speed control knob at approximately 30-50% CW rotation. Set CL trimpot to full CCW position.

2. Connect a DC ammaeler in seres with the armature lgad.

3. Lock shaft of motor (be sure CL pot is in full CCW position). Apply power and rotate CL pol CW slowly until DC
ammeter reads 1.5 times molor rating {do not exceed 2 limes motor rating).

E. IR Compensation Adjustmenl. IR compensalion is provided to substantially improve load regulation, If the load
presented to the molor does not vary substantially, the IR adjustment may be set al a minimum level (approximalely
1/4 of full setting). The control is factory adjusted lo approximately 3% ragulation if superior performance is desired
{less than 1% speed change of base speed lrom O o full load), then the IR comp should be adjusted as follows:

NOTE: Excessive IR comp. will cause control 10 become unstable, which causes molor cogging.

1. Set IR comp. Irimpol at approximately 25% of CW rotalion. Run motor unloaded at approximately 1/3 speed and
record RPM,

2. Run motor with maximum load and adjust IR comp. trimpat 50 that the motor speed under load equals the unloaded
speed per slep 1

3. Remove load and recheck unloaded RPM. I unloaded RPM has shitted, repeat procedure for more exact regulation.

The MULTI-DRIVE ™ 15 now compensaled lo provide minimal speed change under large variations of applied load.



SECTION V. TROUBLESHOOTING GUIDE

The following Traubleshooting Guide is intended for use by a qualified technician. The Guide is designed to isolate
common malfunclions of the MULTI-DRIVE™ and/for motor. It should be used with the pans lists and schematics contained
in this manual.

SYMPTOM

1. Motar does not run; power ON
indicator not lit.

2. Motor does not run; power ON in-
dicator lit.

3. Motor hums, or runs at very low
speed (with control knob set at
high number) or motor slows down
substantially when load is applied.

POSSIBLE CAUSE

1. Power switch in OFF position, or
AC voltage nol brought to L,, L;
tarminals,

2. Blown line fuse.

3. Detective powar swilch.

1. Speed control knob set 1o 0.

2. Defaclive motor.

3. Plug-in Horsepower Resistor®
nol installed.

4, Blown armature fuse,

1. Low voltage.

2. Overload condition: control |n
current limit mode (CL trimpot not
set correctly). (CL LED lif)

3. Plug-in Horsepower Resistor® not
carract size.

4. Incorract wiring. Armature and
shunt connections interchanged
(shunt motor only).

CORRECTIVE ACTION

1. Move power switch to ON position,
Correct wiring 1o control,

2. Replace line fuse with 20A rated
JAB-lype tusea. If fuse blew due to
miswiring, speed control module
may be defective.

3. Replace power swilch.

1. Turn knob CW to start motor.

2. Check for defective motor, worn
brushes, elc. Replace motor.

3. Install proper Plug-in Horsepower
Resistor®

4. Replace fuse wilh proper value.

1. Check line voltage at control and
réwire as required.

2. Reduce loading; CL trimpol sel-
ting may have to be increased.
Sea Section IV

3. Install proper size Plug-In Horse-
power Resislor®

4. Caorrect wiring (armature has lower
resistance than field).



SECTION V. TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION
4. Erratic motor performance. 1. Defective motor, worn brushes, etc. 1. Repair motor,
2. Overioad condition. 2. Remove overload.

3. Plug-in Horsepower Resistor® 3. Replace Plug-in Horsepower
wrong size. Resistor® wilh proper size.

4. IR comp andfor CL trimpots not 4. Readjust trimpots as per Section V.
setl properly.

5. Delective speed control module. 5 Replace module

6. Dual Voltage Switch setinwrong 6 Recheck line voltage and set Dual

position. Vaoltage Switch to proper position
1157 or "'230""
5. Molor continues to run when speed 1. Min. speed trimpol not set to full 1, Readjust min. trimpot.
control knob is set to 0. CCW position.
2. 1R comp trimpot set too high. 2. Lower IR comp trimpot setting.
6. Motor runs in wrong direction. 1. Armature leads reversed. 1. Reconnact armature leads.

The following portion of the Troubleshooting Guide refers only to controllers that have the FWD-BRAK-REV switch option.

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION
1. Motor will not run in either forward 1. Faulty wiring or loose connections 1. Correct wiring (see internal wiring
or reverse direction. lo reversing switch, diagram).

2. Defective FWD-BRK-REV switch, 2. Replace switch assembly.

1. Faulty wiring or loose connection. 1. Correct wiring,
2. No braking action in brake mode.

2. Faulty FWD-BRK-BREV swilch. 2. Replace switch assembly.

3. Defective Brake Reasistor 3. Replace resistor,



SECTION VI. (A) INTERNAL o oy

WIRING DIAGRAMS Buey
gg s :3?1'1::;1

1. BASIC MULTI-DRIVE™

LT

B
LN ATE]
Ritis
o ;L w: . | ‘lf
2, FORWARD-BRAKE-REVERSE RO, .
SWITCH (OPTIONAL)
TERMINAL BLOCK
i B ‘ SPEED
CONTROL MODULE
—] [ l
ARAKE ﬂ |
RESSTOR
t0ekm SOW [} |2

T 7N

7
fwr

WIRE CGNN.*"’"
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