Installation, Operation & Service Manual

PULSE

Pulse™ Monitor Software Version 1.0.1
Pulse™ Monitor Card Software Revision 1.4.0
Pulse™ Monitor Card Product Revision 0.1.0.0

February, 2007 Copyright 2007, YalesLift-Tech, division of Columbus McKinnon Corporation Part No. 11817503




Table of Contents

oo [¥ Tox 1o o TP 3
Installation
PUISE IMONITOT KIES ..ttt e e e e e e e e ee et bt e e e e e e e e e e e eeeeebnnn s 4-5
Software INSTAIIALION .........oeeiie e e e e e e e e e eeennana 5
[ TLiE= U oo | =10 ] 011V PP 5
Tools Required FOr INSallation ............uueiiiii e 6
Mounting PUlSE MONITOI CArd ..........oiiiiiiiiiiiiiiiiii e e e e e e e e e e e eees 6
LAY T P 7
Operation
Y 01T [oF= 11 o] o F- ST 8-9
Do)Vl (oF=Te TaTo I\ (o] (o] gl - | - NSRRI 10-11
SOftWArE FUNCHONS ...t e e et e e e e e e e e e e e e e e e e e e e e e e e e e aaaaanaaaaas 11
CUMUIBLIVE D@EA ....vvviiiiiiiiiiiiiieeee ettt e e e e e e e e e e e e e e e s nannne 11
AV o] 11 (o] Y LT 1 o] o EO PP PP PPPPPPPPPP 12
ASSIgNING Serial NUMDET .....uueiiiii e e e e e e e e e e e aaeaeees 12
Setting TiIME A@NA DALE ......uii i e e e e e e e e e e s e e e e eeeeeeeannnnnes 13
Y= 11 Vo Y] = Vo = USSR 13
Y= Lo [T To T I T - 14
AV o] 1= To [T ] = o] I 14
DAta FIlLEIS ...ttt ettt e et e e e e e e e e e e e e e e e e e e aaaaaas 15
Viewing Data Type (CUrrent VS. HISTOIY) .....uuuciiieiie e e e e e e e e e 15
Changing Order of Data Grid ...........uuuuiiiiiiei e e e e e e e e e e e eeenennee 16
Saving and Printing MOTOr DAta ..........coeeiieeeiiiiiiiieiiiise e e e e e e e e e e e e e e e e eeeeaneannne 16
Service
o181 0] (=2 g To Yo ] 11 Ve T4 1 = o APPSR 17
paY o] L= g To [ham M VAV T T o To T I = o | =g £SO 18 - 22
Appendix 2 — Voltage MeasuremMeENnt ACCUIACY .........ieiieeeeeeeeeeeeeeeerunnnnnaseeaaeeaeseeeeeennnnnnnnn 23
YT o] FoTod =T g LT oLl oV £ 23

OD L] (0] [T RS Y=] Y/ (oL TR 23



Introduction

Congratulations on the purchase of a Pulse monitor. The Pulse monitor is an electronic device that
records key information with a time/date stamp every time an AC motor is turned on. The program
data can be used as a tool to help assist you in trouble shooting hard to figure out field problems for
machinery-using AC motors and help determine preventative maintenance intervals.

IMPORTANT! PLEASE READ!

Before proceeding any further, please read the following important information regarding the Pulse monitor
and its proper handling and use:

» The Pulse monitor is powered up by AC control voltage, which can cause electric shock
resulting in personal injury or loss of life. Handle the monitor card with the same care and
caution as all other high voltage electrical components.

' » Be certain the electrical power supply is OFF and locked in the open position before attempting
any electrical connections to the hoist.

' » Be sure to disconnect all AC input power before downloading information from or handling
the Pulse monitor circuit board.

' * Please read this manual completely before installing the Pulse monitor.

' * The Pulse monitor card must be rigidly secured in the control panel as illustrated in this
. manual. Failure to do so may result in damage to the Pulse monitor card and to the equipment
being monitored.

» Only qualified personnel should perform service.



Pulse Monitor Kits

The Pulse monitor is available in several different kit varieties to accommodate individual needs.
Note: Shaw-Box World Series and Yale Global King hoists, which include the Pulse monitor card as
standard, require a computer interface kit (sold separately) to read the data. Kit variations are as
follows:

Pulse Monitor Complete Kit - Catalog Numbers
PCOMPLETEKIT1 = 115 VAC Control
PCOMPLETEKIT2 = 24 VAC Control

Description Quantity
Pulse Monitor Card 1
Card Mounting Bracket 1
Pulse Monitor Computer Interface (9V battery not included) 1
Serial Extension Cable (6 ft.) 2
Pulse Monitor Software Disk 1
Pan Head Phillips Screw Self Tap #6-32 X 5/8" 6 (2 extra)
Pan Head Phillips Screw Self Tap #10-24 X 1/4" 3 (1 extra)
Terminal Wire Insulated Female Quick Connector

Panduit Part no. DNR14-188F1B-C (tab size 0.187 X 0.020) 10 (3 extra)
16# Insulated Wire 15 ft.

Serial Extension

Cables Pulse Monitor Complete Kit

Qe

Pulse Monitor Software Disk

Pulse Monitor ; '\ «——Computer Interface

Card

Pulse Monitor Computer Interface Kit — Catalog No. PINTERFACEKIT

Description Quantity
Pulse Monitor Computer Interface (9V battery not included) 1
Serial Extension Cable (6 ft.) 2

Pulse Monitor Software Disk 1



Pulse Monitor KIts (cont))

Pulse Monitor Individual Card Kit - Catalog Numbers
PCARDKIT1 = 115 VAC Control
PCARDKIT2 = 24 VAC Control

Description Quantity
Pulse Monitor Card 1
Card Mounting Bracket 1
Pulse Monitor Software Disk 1

Pan Head Phillips Screw Self Tap #6-32 X 5/8" 6 (2 extra)
Pan Head Phillips Screw Self Tap #10-24 X 1/4" 3 (1 extra)
Terminal Wire Insulated Female Quick Connector

Panduit Part no. DNR14-188F1B-C (tab size 0.187 X 0.020) 10 (3 extra)
16# Insulated Wire 15 ft.

Software Installation

Insert the Pulse software disk into your CDROM drive. Using the RUN command in your start menu
button, browse to your CDROM drive. Open folder 1.0.1. Double click on the Install Pulse file.
Select OK and follow instructions. During the install, say yes to installing the Microsoft.net framework
program if prompted. This is necessary for the Pulse software to operate. Observe minimum system
requirements: Operating System - Windows XP Pro SP2, or Windows 2000 SP4. CPU - Pentium
lll, 450 MHz, RAM - 256 MB. Hard Drive Space - 50MB. One Serial Port. CDROM Drive.

Initial Programming

Initial programming can be done before or after the Pulse monitor card is installed. Open the Pulse
software on your computer and connect the Pulse monitor card as shown in Figure 3. It is
recommended that the following parameters be set before collecting any data.

Serial Number - In the Serial Number Box, enter the serial number for the system you wish to
monitor. Click on the Set button to program the serial number.

Monitor Date - In the Monitor Date Box, click on the Set button to set the monitor card clock to
your computers clock. Note: If this is not done, the default time for the monitor
card is midnight, January 1, 1970.

Voltage - In the Voltage Box, enter the source voltage the motor is being powered by. Click
on the Set button to program the source voltage.

For further information concerning these parameters, see the Software Functions section of this
manual.



Tools Required For Installation

v" Drill & #19 Drill Bit (¢ .166")
v #1 Phillips Screw Driver
v Wire Strippers

v Connector Crimping Tool (Sized for 16# wire)

Mounting Pulse Monitor Card

1) Locate available space in control enclosure to fit the required 3" X 5-1/4" X 2-1/2" envelope.
Use a #19 drill bit (¢ .166") and drill two holes 4.75" +/- .02" apart. Attach the mounting
bracket using (2) #10-24 X %" self-tapping screws at reference points A. See Figure 1.

2) Attach Pulse monitor card to mounting bracket using (4) #6-32 X 5/8" self-tapping screws at
reference points B. See Figure 1.

Pulse Monitor Card

Mounting Bracket

- R 4_
—_——— - 4_

4.75"

Figure 1



Wiring

1) Review electrical schematic. See Figure 2.
2) See Appendix 1 for detailed wiring diagrams specific to selected Yale-Lift-Tech arrangements.
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Warning: The Pulse monitor card is electronic equipment that requires earth ground to
reduce potential for false data. If a dedicated ground is not available, make sure reference
ground to all control transformers have one common point.

7



Specifications

The Pulse monitor records the following information:

Motor Event Parameters - Motor direction is referenced as Up or Down. The Pulse monitor can
record up to two speed points. The speed points are referenced as Slow and Fast. The following are
all the designated motor events that can be recorded:

Motor Event Data Filters

Motor Up Slow (Normal Start), (Slow), (Up)
Motor Up Fast (Normal Start), (Fast), (Up)
Motor Down Slow (Normal Start), (Slow), (Down)
Motor Down Fast (Normal Start), (Fast), (Down)
Plug Event Excessive Plugging (Plug Event)

Motor Trip Up Thermal Shutdown (Motor Trip), (Up)

Motor Trip Up Fast Thermal Shutdown (Motor Trip), (Up)

Over Capacity Up (Over Capacity), (Up)

Over Capacity Up Fast (Over Capacity), (Up)

Current Motor Events - The Pulse monitor records all current motor events up to a maximum of
5119 events. After 5119, each new motor event will record over the oldest motor data beginning at
memory count one.

History Events - The Pulse monitor records the following motor events simultaneously into the
current and history motor event memory registers. The motor events are plug event, motor trip and
over capacity. The history event register can store up to 64 occurrences before recording over the
oldest data located in memory count one.

Cumulative Run Time - Every time the motor is energized, the Pulse monitor records how long it
runs and adds to the cumulative total run time. Maximum time count is 1.9 million hours. Cumulative
run time is updated every 16 motor starts. Overall operating time cannot be reset to zero.

Cumulative Motor Starts - Pulse monitor keeps track of overall starts of a motor. Maximum start
count is 4.29 billion. The cumulative memory location is updated every 16 motor starts. Overall
starts cannot be reset to zero.

Motor Starts - A motor start is recognized by energization of either the slow or fast motor winding
for 300ms or more.
* Pulse monitor card revision 1.3.0 - counts a motor start when either the slow or fast
winding of the motor is energized, with exception of the transition from fast to slow. No
time constraints are in place for determining a motor start.



Specifications (cont.)

Plug Event (Excessive Plugging) - A plug event is recorded when the directional contactor (node
OA or 1A) is energized four times within any two second period of operation. The plug event is
recorded simultaneously into current motor data and history data.
* Pulse monitor card revision 1.3.0 - records a plug event when there are 10 motor starts within
any 10-second period of operation.

Motor Trip Event - Motor Trip Event - A motor trip event will be recorded when the monitor card
terminal K1 measures 115 volts* and terminal K2 is at 0 volts. If the event occurs with all three
terminals K1, K2 and OA being at 0 volts followed by numerous occurrences of terminal K1 sensing
115 volts* and K2 remaining at 0 volts, only one event will be recorded.

Over Capacity Event - An overcapacity trip will be recorded when the monitor card terminals K1
and K2 measure 115 volts* and terminal OA being at O volts. If the event occurs with all three
terminals K1, K2 and OA being at 0 volts followed by numerous occurrences of terminal K1 and K2
sensing 115 volts* and OA remaining at 0 Volts, only one event will be recorded.

Voltage - For every motor event, the voltage will be measured.**

Time / Date Stamp - All motor events are recorded along with the time and date the motor event
occurred. The real time clock in the Pulse monitor card has a default starting time of midnight,
January 1, 1970. Once the Pulse monitor software connects to the card, you can change the default
time to your computer's time by pressing the Set button.

* All cited voltages are nominal referenced to ground using the 115-volt monitor card. If using the 24-
volt card, all non-zero voltage references will be 24 volts.

**  See Appendix 2 for discussion of accuracy.



Downloading Motor Data

Motor event data stored in the Pulse monitor card can only be read using a personal computer
(PC).

Connections

1) Connect the Pulse monitor card, computer interface, PC and serial extension cables as
shown in Figure 3.

Serial Extension Cable
Serial Extension Cable

1
Connect To  —

Monitor Card

— Serial Port

Computer

Pulse Monitor
Interface

Card

PC

Connect To
Computer

| I—

Figure 3

2) Open Pulse monitor software on computer and press the Connect button. See Figure 4
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Downloading Motor Data (cont.)

3) If your connection was successful, the following message Session established successfully
will be displayed in the lower left corner. The monitor date, monitor version and cumulative

run time / start data will also appear. See Figure 5.
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Software Functions

Cumulative Data

The Pulse monitor card keeps track of total motor run time and total motor starts for the motor
being monitored. The displayed cumulative data is automatically updated every 16 motor starts.

Note this data cannot be reset. See Figure 6.
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Software Functions (cont.)

Monitor Version

The Pulse monitor software and card revision number will automatically display once you connect to
the card. See Figure 7.
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Assigning Serial Number

You can assign a specific serial number to the Pulse monitor card up to 20 characters for the
system you wish to retrieve data from. Click on the serial number box and enter the respective

serial number. Then press the Set button. See Figure 8.
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Software Functions (cont.)

Setting Time and Date

The time / date of all Pulse monitor cards default to midnight, January 1, 1970. By pressing the Set
button in the Monitor Date box, the software will automatically update the time in the Pulse monitor
card to match the computer being used. See Figure 9.
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Setting Motor Voltage

The Pulse monitor card monitors the motor voltage of your system.* Enter the correct power supply
voltage required for your system, and press the Set button in the Voltage box. See Figure 10.
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*  See Appendix 2 for discussion of accuracy.

13



Software Functions (cont.)

Reading Data

Pressing the Read Events button as shown in Figure 11 will read all data accumulated in the Pulse
monitor card.
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Voltage Graph

Press the Graph button to read a graph showing a broad snapshot of what the voltage was for all
motor events.* See Figure 12. Note: To view graph at a specific date or time, select pertinent date/

time in filter box.
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*  See Appendix 2 for discussion of accuracy.
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Software Functions (cont.)

Data Filters

Data filters allow you to narrow down the specific type of data you wish to view. The default selects
all motor events for review. If there is specific data you do not wish to see, simply uncheck the
respective box and that data will be removed from your data grid. The filters include the different
motor event types, voltage deviation, specific date and specific time. See Figure 13.
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View Data Type (Current vs. History)

The View Data Type box allows you to choose between Current data, which is the most recent
motor events up to a maximum of 5119, or History data. History data is reserved specifically for
Plug Event, Motor Trip and Over Capacity events. The maximum memory count is 64 for each
event type. See Figure 14.
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Software Functions (cont.)

Changing Order of Data Grid

You can also change the order in which you view the motor data by clicking on any of the column
headers in the data grid. For example, the default order for date and time begins with the oldest
date and time stored. If you wish to begin viewing from the most recent data to the oldest data,
select the Date and/or Time headers and this will reverse the order. See Figure 15.
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Figure 15

Saving and Printing Motor Data

Once you have successfully downloaded the motor data to the Pulse monitor, you can save or print
the data using either the File Menu or Save and Print Hot Buttons. The file will be automatically
saved as an .xml file. Use the Pulse monitor software any time you wish to review or print the file.
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Troubleshooting Chart

Problem

Solutions

Prompted Message: Pulse monitor could
not be read. Check cable connections
and/or 9V battery located in the computer
interface before attempting to reconnect.

. Check to make sure the serial connections are secure.

. Make sure the computer interface has a 9V battery installed

and that the battery is good.

. Make sure printed circuit board in the computer interface was

not inadvertently switched around when the 9V battery was
installed. Labeled connectors on printed circuit board must
match interface labeling. le: Connect to Computer or Connect
to monitor card

. Replace 9-wire serial cables. If the problem still exists, replace

the computer interface.

Prompted Message: This card is blank,
no records have been written to it yet;
data displayed is not accurate.

If the card is new, upon connection you will get this message.
Once the Pulse monitor card begins accumulating data, the
message will disappear.

False motor trips. Example: Thermal trip
in down direction for hoist motion.

Check K1 or K2 input of Pulse card for floating voltage.
Example: If motor is moving in down direction, K1 and K2
should read 0 V. If K1 or K2 reads other than 0 V, check all
control transformers to verify they have a common ground.
Provide common ground as necessatry.

Event column of the data grid is blank.

When the storage of events has reached memory capacity, a
blank event is produced to signify the overwriting of older events.
A blank event will occur in both the current and history data.
Disregard as an actual event.

Event has been recorded with a 1971 date
stamp after the date/time has been set on
the card.

The date indicates that as power was applied to terminal 91 on
the monitor card, voltage was already present on either terminal
K1,K2,0A or 1A, then removed within 1 second of power being
applied to terminal 91. In the first second of turning on power,
avoid applying a run command.

Motor Starts field equals 4294967295 and
the Run Time (Hours) field equals
1193046.5

The card has not accumulated a total of 16 motor starts which is
required for the Motor Starts and Run Time fields to update.
Accumulate a minimum of 16 motor starts before attempting to
read card data.
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Appendix 1

Wiring Diagrams

2-Speed Global Series 3, 700 or 800 Series hoist with geared limit switch, motor thermal switch,
thermal overload relays and overcapacity limit switch.
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1H B | U BOM 12\1‘4\ [z2]24 1
B8 | TR AlHO2| C
2 B8 | TR, F, MC ol w Lsu B HIAS o0 gl gp OC g D g
19 T8 | OLC ——o +
H31 | TB | PPD, BCM, NMC N
HITA HCFU, PPD |
2 TB | HCPT, OLC, U, D, F, BOM, NC| . s e |
r r T T k2o |
HB1 BCM Hot s I
HB2 BoM HO1{HO2 [HO3 Holt Hot3 o H
2
|
I
|
)

|

@ | Il 11 L IHFU (WHEN ORDERED) 210
L J T T T HT1| HT2 | HT3 HIL| HT12| HT13) L 92 q
- | - - . 5
92 0 OH

\
\
| Mc
\ — o
o POWER SUPPLY |
o ot U2 o1 | oom v
Wfi 7ij III HsoL HFOL o LD i} yaul) |
[
| \
|
b

HLT HL2 HL3 o T2 zr‘vu
v\\ 1 2 ’W‘ 2A C L
OA HLT HL2 HL3 1H O 1A Ti T T T3 e
SLOW FAST
HoH
HOIST MOTOR Bow
Ho1 . ¢ 2
B B2
HB2
92 A HO2 C A )
HOIST
SYMBOL DESIGNATIONS BRAKE
2 A C HOT HO2 HO3 O HO2 HO13 PPD - PHASE REV,/L0SS PROTECTION DEVICE
HFU — HOIST MOTOR CIRCUIT FUSING
- - - B - PFU - TRANSFORMER PRINARY FUSING
HCPT - CONTROL CIRCUIT TRANSFORMER
i | HCFU - CONTROL CIRCUIT FUSING DANGER:
12 U - HOIST LR CONTACTOR PPD) — PHASE REVERSAL/LOSS PROTECTION
D — HOIST DOWN CONTACTOR
NAMEPLATE FOR T - HSOL - HOIST SLOW SPEED THERVAL OVERLOAD RELAY CORRECT INPROPER PHASING BY INTER-
PROPER VOLTAGE 92 HO11 HO! HO3 HO13 HTT HT2 HT3 AT W2 1L HFOL — HOIST FAST SPEED THERMAL OVERLOAD RELAY CHANGING INPUT POWER LEADS L1 AND L2,
1SU — HOIST UPPER GEAR TYPE LIMIT SWITCH PRSI S i R
o 2 [SD — HOIST LOWER GEAR TYPE LIMIT SWITCH e e
BCM - D.C. BRAKE CONTROL MODULE g
TOR — TIMER DELAY MODULE
oFl oFL HTAS ~ HOIST MOTOR TEMPERATURE AGTUATED SWITCH WARNING:
OLS — OVERLOAD LMIT SWITCH
THIS EQUIPMENT MUST BE EFFECTVELY GROUNDED
UL ppary P2 OLC | NERLOAD LIIT SWITCH CONTACTOR ACCORDING TO APPLICABLE CODES.
T8 — TERMINAL BOARD
G.. - FRAME GROUND AVERTISSEMENT:
(x1) | SECONDARY A CET EQUIPNENT DOIT ETRE MIS A'LA TERRE EN
Wory e ACCORDANCE AVEC LES NORMES EN VIGUEUR.
C K2 KIOATA 2 91
1B 182
HOTA 92 70 HOIST 77RO =, ND. CHANGE DATE [ITL] WRING DIAGRAM AC.
DS%L&R%E g‘z D‘E D‘B D‘A W‘A Z‘A HL1 | 1 | ADDED NODE NUMBERS T0 TIMER] 02/08/06 |SJDA] 2—SPEED HOIST

WITH TAS, GLS, OLS, HOL, TIME DELAY RELAY,
MONITOR CARD, AND OPTIONAL FUSES

e ALE: LIET-TECH
Da. 12/21/05 ke g M”"“ e

DR SJDA SHEET 1 OF SHEETS

N
e EEXNSD ’ FROM: 450378 i; 4506 5 5
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Appendix 1 (cont.)

Wiring Diagrams

2-Speed 700 or 800 Series hoist with geared limit switch, block limit switch and motor thermal
switch.

WIRE #|  DEVICE CONNECTED
U HFU
5 i POWER SUPPLY
) o ELEMENTARY DIAGRAM
T U213
HL2 HFU, U-D; PFU
HL3 HFU, U-D
PL PFU, HCPT
PL2 PFU, HCPT
é B:B: E I 11 1 THFU (WHEN ORDERED)
HI1 F H 5
HT2 U-D
HT3 F HLY PFU  pio CONNECT PER
HT 11 F i D oL NAMEPLATE FOR
EH% E—D T m PROPER VOLTAGE
0 8 1o HCFU =————= HePT 2 ¢
0A D, U, MC alhee s _— (x1) " SECONDARY ~ (x2) r
08 18
oc T8 | MC
OH T8 | D, BCM
1 T8 lan " 0
1A U, D, MC Vi 0 ISV 0B BS_ oc HTAS 0H A
H | 18| U BOM Vo ~© - 0 600020 or0 He—()—+
B | F NI—"A T T i oL° \
Hot | TB | HCFU, BCM, MC | t : |
92 T8 | HCPT, U, O, F, BCM, MC oy |
I N K2 |
HB1 BOM Alim2| ¢ | K oA |
HB2 BCM 91 MC T
| 2 " |
= = | DONN )
T T u
1 )
} e iH O Lia |
| } 92
2ND
POWER SUPPLY
HTH| HT2 | HT3 HIHL | T12| HT13 I
KRRV ‘
7 T12 wm |,
el
) Fl—se
I L1 IIHFU (WHEN ORDERED)
T T T T13
sLow FAST 1H OH
BCM
HL1 HL2 HL3 HOIST MOTOR Hot 91 ¢ 92
Bl B2
HOIST
BRAKE
DA HLI HL2 HL3 TH
CONNECT PER
1 NAMEPLATE FOR
PROPER VOLTAGE
| L
| - HLT HL2
B lfi ] PFU PFU
92 A HI2 C 1A A 92 92 HT11 HTI HT3 HT13 oL L 92—0oC  9lot—Hl
PRIMARY oL an
B {HOT— 1H MC
(x1)] SECONDARY los1 20l
HCFU
( CK2KIOATA 2 91
e TS
DANGER: SYMBOL DESIGNATIONS Ho! DL, Rt & o 0C 08 14 2 HOI
UNLESS HOOK RAISES WHEN "UP" PUSHBUTTON HFU — HOIST MOTOR CIRCUT FUSING
IS PRESSED, SEVERE HOIST DAMAGE AND A DROPPED PFU_— TRANSFORMER PRIARY FUSING
LOAD MAY RESULT. HCPT — CONTROL CIRCUIT TRANSFORMER
CORRECT IMPROPER HOOK DIRECTION BY INTER— HCFU — CONTROL CIRCUIT FUSING
CHANGING MOTOR INPUT POWER LEADS L1 AND L2. U — HOIST UP CONTACTOR
DO NOT CHANGE PUSHBUTTON WIRING. D ~ HOIST DOWN CONTACTOR
F — HOIST FAST SPEED CONTACTOR
WARNING: [SU - HOIST UPPER GEAR TYPE LIMIT SWITCH
THIS EQUIPMENT MUST BE EFFECTIVELY GROUNDED LoD~ HOST LOWER CEAR TYPE LT SiTCH
ACCORDING TO APPLICABLE CODES. BCM — D.C. BRAKE CONTROL MODULE
HTAS — HOIST MOTOR TEMPERATURE ACTUATED SWITCH
AVERTISSEMENT: MC — MONITOR CARD
CET EQUIPMENT DOIT ETRE MIS A'LA TERRE EN 18— TERMINAL BOARD N CHANGE DATE 17| WIRING DIAGRAN AC.
ACCORDANCE AVEC LES NORMES EN VIGUEUR. Gg — FRAME GROUND 9-SPLED TOST
r
T WITH_TAS, BLS, GLS, MONITOR CARD
AND_OPTIONAL FUSES
F— YALE:-LIFT-TECH
DA.08/31/06 " Wkegon, Wchtgon 4g443
DR.  SJDA SHEET 1 OF 1 SHEETS
FIRST USED ON: o
- 450926
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Appendix 1 (cont.)

Wiring Diagrams

1-Speed Cable King with geared limit switch, block limit switch, motor thermal switch and overcapacity
limit switch.

WIRE #|  DEVICE CONNECTED
11 HFU
2 HFU
3 HFU
AL1 HFU, U-D, PFU
e i PONER SUPRLY ELEMENTARY DIAGRAM
PLi PFU, HCPT U213
PL2 PFU, HCPT
HT1 U-D
HT2 0-D
HT3 U-D
111 TIHEU (WHEN ORDERED)
0 8 | o H
0A D, U, MC
08 18 Ho PFU po CONNECT PER
88 ?E gfc e HLI PLI NAMEPLATE FOR
® e 0o M PROPER VOLTAGE
i 8
1A U, D, MC H91 % ———— HCPT 2 ¢
m g gw il s (1) SECONDARY ~ (x2) TF
H91 | TB | HCFU, MC
92 T8 | HCPT, G, OLC, U, D, MC
Hel | 18 U-D 1 oLs
HB2 | TB | U-D U= - D o 18 .
HB3 *¢| TB | U-D N~ NT NS g
| oLe
H‘ |
e 182 B3,
HT1| HT2 | HT3 D o
B .
AC. BRAKE N
ol I
{
11273 !
I
I
.
HOIST MOTOR — N2 5|
oy 1S | Rt
oO—=0C . >
92
OA HLI HL2 HL3 1H =
Tﬁfi"i"iﬁ—l T" ] .
I A 7 I \C
| N N T T T | o
CONNECT PER
NAMEPLATE FOR Ll ] o ,,J L,, -]
PROPER VOLTAGE C K2 K1 0ATA 2 9
92 HTI HT2 HT3 1A 0A 92 19 OH PQQQQOogQ
HLT HL2 EEREEE
9200 0C DA 1A HOI
PFU PFU
P pRwsry  |PR2
HCPT g
1) SECONDARY . *+ HB3 NEEDED ONLY WHEN A 3-PHASE BRAKE IS CONNECTED.
HCFU DANGER: SYMBOL DESIGNATIONS
UNLESS HOOK RAISES WHEN “UP” PUSHBUTTON HFU — HOIST MOTOR CIRCUIT FUSING
IS PRESSED, SEVERE HOIST DAMAGE AND A DROPPED PFU — TRANSFORMER PRIMARY FUSING
LOAD MAY RESULT, HCPT — CONTROL CIRCUIT TRANSFORMER
H91 92 CORRECT INPROPER HOOK DIRECTION BY INTER— HCFU — CONTROL CIRCUIT FUSING
CHANGING MOTOR INPUT POWER LEADS L1 AND L2. U — HOIST UP CONTACTOR
DO NOT CHANGE PUSHBUTTON WIRING. D — HOIST DOWN CONTACTOR
OLS — OVERLOAD LIMIT SWITCH
WARNING: OLC — OVERLOAD LIMIT SWITCH CONTACTOR
THIS EQUIPMENT MUST BE EFFECTIVELY GROUNDED g[u) - ng@ mé@ g&ﬁ; T@EE Hw %‘}gu
POWER SUPPLY ACCORDING TO APPLICABLE CODES. BLS — HOIST BLOCK OPERATED LIMIT SWITCH
RECIRE HTAS — HOIST MOTOR TEMPERATURE ACTUATED SWITCH
AVERTISSEMENT; MC — MONITOR CARD
CET EQUIPMENT DOIT ETRE MIS A'LA TERRE EN 18 — TERMINAL BOARD
ACCORDANCE AVEC LES NORMES EN VIGUEUR. Go — FRAME GROUND
Il 11 I THFU (WHEN ORDERED) TF
N CHANGE DATE [1TL] WRING DIAGRAM AL
HL1 HL2 HL3 1-SPEED HOIST
WITH TAS, BLS, GLS, FUSES, OVERLOAD SWITCH
AND MONITOR CARD
e , YALE: LIFT-TECH
DA 12/31/06 Vuskegon, MM“XS igay " omereen
DR SJDA SHEET 1 1 SHEETS
FIRST USED ON: K.
- FROM: 448205 P 4 5 O 9 2 7
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Appendix 1 (cont.)

Wiring Diagrams

Cable King with P3 Series 2 variable frequency drive, geared limit switch, block limit switch, motor
thermal switch and overcapacity limit switch.

WRE # DEVICE CONNECTED
u HFU POWER SUPPLY
5 iy UL
ALt HFU, HB, INVERTER, PFU
HL2 HFU, HB, INVERTER. PFU ELEMENTARY DIAGRAM
HL3 HFU,_HB, INVERTER
HT T8 | INVERTER
2 T8 | INVERTER HFU
HT3 TB | INVERTER
PLI PFU, HCPT
P2 PFU, HCPT " PFU pio
- CONNECT PER
0 TB | OLC HLI = PLt NAMEPLATE FOR
o m PRIVARY PROPER VOLTAGE
) TB | OLC, MC
OH OLC, INTERFACE CARD, MC Hot HeRY HCPT 2 6
1 8
iH TB | INTERFACE CARD, MC (1) SECONDARY () T
2 TB | INTERFACE CARD F
3 TB | INTERFACE CARD
4 T8 | INTERFACE CARD
5 TB | INTERFACE CARD
17 FE, Sh_ BRAE QUL L
g 8
HO 1 T8 HCFU BRAKE QUTPUT RELAY HL2 | HLS
92 T8 | HCPT, HB, OLC, SA, NC
INTERFACE CARD
81 8 | He AC. BRAKE
HB2 | TB | HB coL oLs 19
HB3 T8 | HB o + 0L0
HDBT | TB | INVERTER NS ~
HDB2 | TB | INVERTER Hel oLc
o _
HoBt | o
IMPULSE P3 wow Ny oo
HDBR SERIES 2 e
IMPULSE P3 SERIES 2 INVERTER IMPULSE P3 SERIES 2 A
INVERTER lom w JoWN BRAKE OUTPUT RELAY IEX
HDB2 54321 12345
P N LT g 1su_og BLS o¢ M1 gp OC OH IMPULSE P3
I % %ﬁﬁ% ]—WM—O@H —O——O1 SERIES 2
1 LSD TH INTERFACE
l R R s — 2 CARD
= HPH%_{ [N 2 3
Wt 17 = TR S »
etk Rk 4 X2
HTH | HT2| HT3 ] bk 4 s
INTERFACE CARD
M\HHHHL 5 5
S I 1N P Y P S [ L
‘ ’ ‘ ‘ ‘ ‘ X DENOTES CLOSED CONTACT o7
PQOHH 2 3 45
K2
HOIST_MOTOR K e oA
91 MC
‘Ll‘&‘L}‘Bl‘BZ‘TW ‘TS‘ 0 2,
CONNECT PER
NAMEPLATE FOR \
HLT HL2 HL3 HDBL HOB2 HTI HT2 HI3  — PROPER VOLTAGE
HLY HL2
1HL2 H3 17
POWER SUPPLY PFU PFU ] .
REREIRE] L priry P2 [ ] L ]
HDB1 | .17 92 ]*
| P L T "
x1)| SECONDARY SA
HDBR HFU - L—L I 1 = [
HCFRU L J C K2 KIOA A 2 91
1 HB2 HB3 92 I~ ” ?????o?
HDB2 19 OH ) BEEE ‘
HLY HL2 HLS HI1 9200 0C OH 1 H1
* HB3 NEEDED ONLY WHEN A 3-PHASE BRAKE IS CONNECTED. SYMBOL DESIGNATIONS 8
y HFU — HOIST MOTOR CIRCUIT FUSING ——
DANGER: PFU_— TRANSFORMER PRIMARY FUSING ==
UNLESS HOOK_ RAISES WHEN "UP” PUSHBUTTON HCPT — CONTROL CIRCUIT TRANSFORMER T ZEEI2E T
IS PRESSED, SEVERE HOIST DANAGE AND A DROPPED HCFU — CONTROL CIRCUT FUSING
[0AD MAY RESULT. BLS ~ BLOCK DPERATED LIMIT SWITCH
CORRECT IMPROPER HOOK DIRECTION BY INTER— [SU — UPPER GEAR TYPE LIMIT SWITCH
CHANGING MOTOR INPUT POWER LEADS T1 AND T2. DO (SD - LDWER GFAR TYPE uw SWITCH
NOT CHANGE PUSHBUTTON WIRING. OLS — OVERLOAD LIMIT SWITC!
WARNING: SEC:B%X&EL%AEDMHW SWHCH CONTACTOR NO. CHANGE DATE |ITL. | WIRING DIAGRAM
THIS EQUPMENT MUST BE EFFECTVELY SA — SURGE ABSORBER 1| REMOVED WIRE 2" FROM MC__| 08/13/06 [SIDA|_P3 SERIES 2 ADJUSTABLE FREQUENCY CONTROL
HDBR — DYNAMIC BRAKING RESISTOR ——
GROUNDED ACCORDING TO APPLICABLE CODES. o \CTUATED SWITCH HOIST: _5-SPEED_WITH OVERLOAD LIMIT_SWITCH
. MC — MONITOR CARD
ADVERTISSEMENT: \ T8 ~ TERMINAL BOARD B » YALE-LIFT-TECH
CET EQUIPMENT DOIT ETRE MIS A'LA TERRE _ FRAVE GROUND st 3 S Wton Corpaaren
EN ACCORDANCE AVEC LES NORMES EN VIGUEUR. DA.08/31/06 Visizgon, Vi 45443
DR.  SJDA SHEET 1 OF 1 SHEETS
FIRST USED ON: F oK.
. FROM: 450854 AP 450928
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Appendix 1 (cont.)

Wiring Diagrams

2-Speed trolley with motor thermal switch.

WRE # | DEVICE CONNECTED
] CFU
2 CFU
03 CFU
oL CFU, R-L POWER SUPPLY FLEMENTARY DIAGRAM
cL2 CFU, R-L UL G
L3 CFU, R-L
D R-L, fC
R-L, fC
cT1 FC
cT2 R-L
CT3 FC [1 11 1ICFU (WHEN ORDERED)
CTI FC H H
cTi2 R-L
cTi3 FC
40 B | MC Hod 92
40A L R MC 0 TO HOIST TRANSFORMER o
408 | B IL cLijcLz| L3
41 B | R
41A R L NC
42 B | FC,
Ho1 | TB | MC
RIGHT L
92 B[R L FC MC V= 40 CTAS 408 “01
L L e, |
L - T L '—Oj» Ogc /f—»—@—«
1 | T8 N ‘ | N
8z | 1B | L | ¢ |
K2 I
p|cr2| F L8 | o1 e ® |
TROLLEY BRAKE 91 +
AC. COIL | 2 1A |
(WHEN ORDERED) ‘ L ¢ | |
|
—F——_ LEFT /
R | = = = | 4 yal \
|
b
———O
‘ 92
cri| c12| €13 critfera s g P
il
L 5 ©—
72 112
ey
T 3 5K T13
SLow FAST
TROLLEY MOTOR
POWER SUPPLY
EIPINE
g
111 1ICFU (WHEN ORDERED) ue
1B
C K2 KIOATA 2 91
<lel=l+] 2] [zl ARAEAE
92 408 40 400414 42 HO1
40 CLY CL2 CL3 41 408 41A 42 D
[ J _ ,ﬁﬁj [ [ [
| —‘ ~ [ T T | | —‘7 T |
92 D CT2 F 4IA 408 92 92 CT11 CT1 CT3 CT13
WARNING: SYMBOL DESIGNATIONS
THIS EQUIPMENT MUST BE EFFECTIVELY GROUNDED CFU — TROLLEY MOTOR CIRCUIT FUSING
ACCORDING TO APPLICABLE CODES. R - TROLLEY RIGHT CONTACTOR
L - TROLLEY LEFT CONTACTOR
FC — TROLLEY FAST CONTACTOR
AVERTISSEMENT: ) CTAS ~ TROLLEY MOTOR TEMPERATURE ACTUATED SWITCH
CET EQUIPMENT DOIT ETRE MIS A'LA TERRE EN MC ~ MONITOR CARD
ACCORDANCE AVEC LES NORMES EN VIGUEUR. T8 - TERMINAL BOARD
NO. CHANGE DATE_[ITL. | WIRING DIAGRAM AC,
2-SPEED TROLLEY
WITH TAS, OPTIONAL BRAKE, OPTIONAL FUSES
AND_MONITOR CARD
e YALE LIET.TECH
DA. 08/31/06 = Wiskeqon, Nichigon 46443 oo
DR SIDA | SHEET 1 OF 1  SHEEIS
FIRST USED ON: x
- FROM 443909 AP, 450929
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Appendix 2

Voltage Measurement Accuracy

While the Pulse monitor itself is capable of +/-5% voltage measurement accuracy, two additional
factors may further decrease accuracy. Motor voltage is calculated using the control voltage powering
the Pulse monitor. This calculation is based on the ideal ratio of the control transformer (primary
voltage to secondary voltage). Any variation in the control transformer ratio will consistently skew
the motor voltage data. Additionally, this voltage measurement is made at the point where the Pulse
monitor is connected. If this point is significantly removed from the motor being monitored, a
noticeable voltage drop may exist. The user is cautioned to consider both these contributing factors
while interpreting the stored voltage data.

Replacement Parts

Description Part Number
Serial Extension Cable 23386403

Customer Service

For Customer Service, please call 1 800 742-9269. Note: Customer support is available for Pulse
monitor kits used in any unmodified Yale:Lift-Tech equipment.
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WARRANTY

WARRANTY AND LIMITATION OF REMEDY AND LIABLILITY

A. Seller warrants that each new Pulse Monitor Kit (excluding software, documentation and
similar items), when shipped, will be free from defects in material and workmanship. All claims
for defective products or parts under this warranty must be made in writing immediately upon
discovery and, in any event, within sixty (60) days from shipment. Defective items must be
held for Seller's inspection and returned to the original f.0.b. point upon request. This warranty
shall not extend to labor required to repair goods or replace defective parts, or related
shipping costs. THE FOREGOING IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES
WHATSOEVER, EXPRESS, IMPLIED AND STATUTORY, INCLUDING, WITHOUT LIMITATION,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS.

B. Upon Buyer's submission of a claim as provided above and its substantiation, Seller shall
at its option either (i) repair or replace its product or part at either the original f.0.b. point of
delivery or at Seller's authorized service station nearest Buyer; or (ii) refund an equitable
portion of the purchase price.

C. This warranty is contingent upon Buyer's proper maintenance and care of Seller's product.
Seller reserves the right to void warranty in event of Buyer's use of inappropriate materials in
the course of repair or maintenance, or if Seller's products have been dismantled prior to
submission to Seller for warranty inspection.

D. THE FOREGOING IS SELLER'S ONLY OBLIGATION AND BUYER'S EXCLUSIVE REMEDY
FOR BREACH OF WARRANTY, AND IS BUYER'S EXCLUSIVE REMEDY HEREUNDER BY
WAY OF BREACH OF CONTRACT, TORT, STRICT LIABILITY OR OTHERWISE. IN NO
EVENT SHALL BUYER BE ENTITLED TO OR SELLER LIABLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES.

YALE-LIFT-TECH.

division of Columbus MoKinnon Conporation

414 West Broadway Ave.

P.O. Box 769

Muskegon, Michigan 49443-0769
(800) 742-9269 Phone

(800) 742-9270 Fax

www.shaw-boxhoists.com www.yalehoists.net www.budgithoists.com



