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ESDS DEVICE HANDLING 

CAUTION 

This unit contains devices subject to 
damage from electrostatic dis­
charge (BSD). Handle electros­
tatic discharge sensitive (ESDS) 
devices in accordance with the fol­
lowing precautions and instruc­
tions~ Refer to DOD-HDBK-263 
and DOD-STD-1686 for additional 
BSD information. 

1. ESDS components and circuit cards 
are shipped in special static dissipa­
tive shipping containers. Ensure that 
all required precautions are taken 
before opening the containers. 
Retain the containers for use when 
shipping BSD components. All static 
. dissipative containers are identified 
with a warning label alerting the 
handler that the contents are BSD 
sensitive. 

2. Because most Metrum circuit cards 
contain ESDS components, all circuit 
cards should be treated as being BSD 
sensitive. Individual components are 
not generally identified as being 
ESDS, except in packaging. 

3. ESDS components should only be 
handled under the following condi­
tions: 

ESD 10/91 

a. WHEN HANDLING ESDS AS­
SEMBLIES OR DEVICES, THE 
HANDLER MUST WEAR A 
STATIC CONTROL WRIST 
STRAP CONNECTED TO HIS 
OR HER SKIN. 

The wrist strap must then be con­
nected, through a 1 megohm resis­
tor, to a static dissipative table top 
or to the equipment chassis 
ground. (NOTE: Most wrist 
straps have the 1 megohm resistor 
built in.) The static dissipative 
table top must be connected to 
ground through a 1 megohm resis­
tor. 

b. Handle ESDS components by the 
case or body whenever possible, 
and minimize touching of the 
leads. 

c. Avoid the use of air blasts or 
aerosol sprays on ESDS circuit 
cards or components. 

d. Pack and unpack ESDS com­
ponents and devices only in static­
free environments on a static 
dissipative table top. The handler 
must wear a wrist strap during 
packing or unpacking. 
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e. Keep all common plastics and 
clothing away from ESDS devices. · 

f. All soldering irons, test equip­
ment, and equipment chassis must 
be grounded. Grounded power 
cords must be plugged in, even if 
the equipment is turned off. 

g. Solder suckers must be of the an­
tistatic type. 

h. Brushes must be of natural bristle. 

4. Ensure that all ESDS devices are 
properly packaged in static dissipa­
tive coverings when in storage or 
transit. 
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WARNINGS AND SAFETY 
FEDERAL COMMUNICATION COMMISSION (FCC) 

WARNING I 
.._. ______ This equipment generates, uses, and can radiate radio 

frequency energy and if not installed and used in 
accordance with the Instruction Manual, may cause 
interference to radio communications. It has been tested 
and found to comply . with the limits for a class A 
computing device pursuant to Subpart J of Part 15 of FCC 
rules, which are designed to provide reasonable 
protection against such interference when operated in a 
commercial environment. Operation of this equipment is 
likely to cause interference in which case the user at his 
own expense 'will be required to take whatever measures · 
may be required to correct the interference. 

DEPARTMENT OF COMMUNICATIONS (DOC) 

I WARNING I 
•------ This digital apparatus does not exceed the Class A limits 

for radio noise emissions from digital apparatus as set out 
in the interference-causing equipment standard entitled 
''Digital Apparatus", ICES-003 of the Canadian Department 
of Communications. 

I AVERTISSEMENT I 
~------- Cet appareil numerique respecte les limites de bruits 

radioelectriques applicables aux appareils numeriques de 
Classe A prescrites dans la norme sur le material 
brouilleur: "Appareils Numeriques", NMB-003 ~ditee par 
le ministre des Communications de Canada. 

Failure to comply with the installation instructions found in 
paragraph 2. 7.4.2 will void emission compliance. 
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Anhang zur Anlango 1 zur AmtablVtg 243/1991 
Bescheinigung des 

Herstellers/lmporteurs 
Hiermit wird bescheinigt, daB die 

SYSTEM, ROBOTIC INFORMATION STORAGE RSS-48b 

(Gerat, Typ, Bezeichnung) 
DIN-VDE-Norm bzw, EN~Norm Bzw, BMPT-AmtablVtg 243/1991 funk-entstort ist. 
Dem Bundesamt tor Zulassungen in der Telekommunikation wurde das inverkehrbringen 
dieses Gerates angezeigt und die Berechtigung zur Uberpr0fung der Serie auf die 
Einhaltung der Bestimmungen eingeraumt. 

METRUM, Inc. 
4800 EAST DRY CREEK ROAD 
LITTLETON, COLORADO 80122 
USA 
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ASACA CORPORATION 
3-4-28 ASAHIGAOKA 
HINO CITY, TOKYO 191 
JAPAN 
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SAFETY SYMBOLS 
The following international marking symbols are used in the RSS-48b Rotary Storage 
System. Their meanings are as follows: 

DANGEROUS VOLTAGE 

PROTECTIVE EARTH (GROUND) CONDUCTOR TERMINAL. FOR 
PROTECTION AGAINST ELECTRICAL SHOCK IN CASE OF A FAULT. 

ATTENTION: OPERATOR MUST REFER TO FURTHER 
EXPLANATIONS IN THE OPERATING INSTRUCTIONS . 

. ~ ALTERNATING CURRENT (POWER LINE) 

0 OFF (POWER: DISCONNECTED TO THE MAINS) 

6 

ON (POWER: CONNECTION TO THE MAINS) 

STANDBY (PARTIAL DISCONNECTION FROM POWER MAINS. 
MAINS ARE CONNECTED TO PRIMARY CIRCUITS ONLY) 
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1. INTRODUCTION 
1.1. GENERAL 

This technical manual provides operating and maintenance instructions for the RSS-48b 
Automatic Tape Library. Throughout this manual, the RSS-48b Automatic Tape Library 
will be referred to as the RSS-48b. 

This manual is arranged into eight sections as follows: 

NOTE This manual contains the information required to repair the RSS-
48b only to the lowest field replaceable unit, as determined by the 
manufacturer. This repair philosophy is basically a module 
exchange, with some individual high-wear parts included. 

• Section 1 - Introduction: Provides an overview of this manual and contains 
RSS-48b specifications. 

• Section 2 - Installation: Describes how to unpack and prepare the RSS-48b for use 
(both local and remote operation). · 

• Section 3 - Operation: Describes the front and rear panel features, and operator's 
level maintenance instructions. Also provided is detailed information on all the 
commands used during remote operation of the RSS-48b over the RS-232C serial 
interface. 

• Section 4 - Principles of Operation: Describes how the RSS-48b's internal 
modules, assemblies and subassemblies operate. 

• Section 5 - Service: Provides the information required to perform preventive 
maintenance, fault isolate to the defective field replaceable part, remove and replace 
defective parts, and perform any post repair adjustments. 

NOTE 

This equipment contains ESDS devices. Proper ESDS device 
handling procedures must be followed. Refer to the ESDS DEVICE 
HANDLING information at front of this manual. 

A RSS-48b service training program is available upon request. 
This course is strongly recommended prior to servicing the RSS-
48b, as maintaining enforcement of the product warranty requires 
that all maintenance and service procedures be performed by 
trained service personnel. Contact your Distributor for more 
information. 

• Section 6 - Parts List: Lists and illustrates all field replaceable parts. 

• Section 7 - Packaging: Describes how to repackage the RSS-48b for storage or 
shipment. 

• Section 8 - Diagrams: Contains the fold-out diagrams required to maintain· the 
RSS-48b. 
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1.2. 

1.3. 

SPECIFICATIONS 
Specifications for the RSS-48b are provided in the Product Information Sheet, which is 
included in the back of this section. These specifications are the performance standards to 
which the RSS-48b is expected to perform. 

DESCRIPTION 
The RSS-48b is an automatic, random access, tape library system that is specifically 
designed to accommodate Metrum Tape Drives (supplied separately). The combination of 
the RSS-48b's high performance robotics, and Metrum's helical-scan technology tape 
drives, provides a tape library system capable of storing over 500 gigabytes (0.5 terabytes) 
of data. Actual storage capacity is dependent on the tape drive(s) model installed and the 
type of data cartridge used. 

Data is stored on up to 48 one-half inch data cartridges, each uniquely identified using a 
bar code. Using Y/Z robotics and a rotating storage drum, the RSS-48b is capable of 
retrieving a specific data cartridge in less than 8 seconds. Once retrieved, the data 
cartridge can be moved to a specified tape drive, or loaded into a different bin in the storage 
drum. 

The RSS-48b can be operated locally using the front panel, or remotely with an internal or 
external host computer (not supplied) via the RS-232C serial interface using commands. 

1.3.1. FUNCTIONAL DESCRIPTION 
Basically, the RSS-48b is comprised of four functional blocks (refer to Figure 1-1). 

• Rotary Storage Drum - stores up to 48 data cartridges. The rotating drum has four 
faces (A-D) and each face has 12 bins. 

• Handler - grabs, holds, and provides the Z-axis movement (in/out) of data cartridges 
to/from the rotary storage drum bins or installed tape drive(s). 

• Elevator - provides the Y-axis movement (up/down) that moves the data cartridges 
between the rotary storage drum and installed tape drive(s). 

• Control Circuitry - provides overall control of the rotary storage drum position, 
movement and positioning of the Elevator and Handler, and reading the bar code 
data. Both local operation and remote operation are available. 

1 .3.2. TAPE DRIVES 

1-2 

Currently, two types of tape drives can be installed in the RSS-48b; however all drives 
installed must be the same type. Each drive uses helical-scan techniques to store and 
retrieve digital data. 

• RSP-2150 (Standard) - up to two drives can be installed. Each drive stores more than 
14 gigabytes of digital data on a DDC-258 ST-120 data tape cartridge. For more 
information about the RSP-2150, refer to the RSP-2150 User's Guide. 

• VLDS (Very Large Data Store) (Optional) - up to two drives can be installed. Each 
drive stores up to 10.4 gigabytes of digital data on a standard commercial ST-120 tape 
cartridge. For more information about the VLDS, refer to the VLDS and RAW VLDS 
technical manuals. 

8/25 RSS-48b INTRODUCTION 



RSP-2150 
FRONT PANEL ,, 

~ L~al c::::J DD DD 
aa aa 

~ □ □Ca 
> a: 
!::: IL~cl ::::> 

HOST COMPUTER 0 ~ □ CC□ a: 
(NOT SUPPLIED) 0 

1.4. 

..J 

/1/ ~ 
I- VLDS z 
8 

~~ 
~ 

II!!~ 

~-- II~~ -
Figure 1-1 RSS-48b Functional Diagram 

ACCESSORIES SUPPLIED 
An accessory kit (packaged separately) is included with each RSS-48b, and contains the 
following items: 

• Power Cable (US and Canada): Terminated with the standard 115V U.S. 
grounded wall plug, for use in the United States and Canada. See Chapter 2 for more 
information. 

• Power Cable (Harmonized): Not terminated with a wall plug, for use outside the 
US and Canada. See Chapter 2 for more information. 

• Strain Relief: For use with the power cable. See Chapter 2 for more information. 

• Drive Mounting Brackets and Hardware: Slide brackets and hardware required 
to mount brackets on two RSP-2150 and/or VLDS Tape Drives. 

• Keys: Two ACE® type keys for the front door are provided. 

• Blank Drive Panels: Two Blank Drive Panels installed on the Cartridge Loader. 

• Ferrite Core: Two core halves used on the communication cable. 
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1.5. 

1.6. 

1. 7. 

1-4 

ACCESSORIES AVAILABLE 
The following accessories are available for use with the RSS-48b. See Section 6 for 
information on ordering accessories. 

• Additional Keys: Contact your Distributor for more information on spare keys. 

• Bar Code Labels: For identifying data cartridges. Either standard labels 
(numbered 01-50), or special order customized labels are available. Contact your 
Distributor for more information on custom labels. 

• Data Cartridges: Specification controlled DDC-258 data cartridges for use with all 
Metrum tape drives. 

• RS-232C Serial Interconnect Cable: See Chapter 2 for more information. 

NOTE For a list of Tape Drive accessories available (e.g., interface 
options, etc) see the Tape Drive manuals. 

NOTE RSP-2150 and VLDS Tape Drives use the same mounting hardware 
in a different configuration. Instructions to change RSP-
2150NLDS Tape Drives are available by contacting your 
Distributor. 

• CCA Extender Card: 36-pin extender card used for troubleshooting. 

• VLDS Mounting Kit: Brackets and slides for mounting VLDS Tape Drive(s). 

OPTIONS 
The standard RSS-48b is configured for two RSP-2150 Tape Drives, but can be optionally 
configured for two VLDS Tape Drives. 

IDENTIFICATION 
The model number is located on the rear panel of the RSS-48b. 

The serial number located on the same plate is in the form 02 00170 B E93. 

IM5TRUM, Inc~ 

Where; 

MODEL 
SER. NO. 
S. 0. NO. 

VOLTAGE 
CURRENT 
FREQ. 

RS$-48b 
02 
ROO 
100 / 117 / 220 / 230 VAC 
10 / 10 / 5 / 5 AMP 
50/60 Hz 

02 is product series I.D. number. 

00170 is the sequence number. 

® LISTED 
71G8 

ID 

EDP EQUIPMENT 

~@ MFG. 28009 

Bis the model (matches the Model No. suffix). 
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1.8. 

1.9. 

E93 is the build date code (month/year). 

A= January 
B = February 
C = March 
D = April 
E=May 
F=June 

G=July 
H=August 
J = September 
K= October 
L = November 
M = December 

The sales number located on the same plate is unique for each sales agreement. 

CONFIGURATION 
The original manufacturers identification label is located on the rear panel and inside the 
front door (chassis floor) of the RSS-48b. This label contains the model number, operating 
voltage, current, and frequency requirements. · 

The certification area on an interior plate lists the regulatory agencies whose 
requirements the RSS-48b has been tested against. 

Where; 

ROTARY STORAGE SYSTEM 
MODEL RSS-48b 

Q 100/117/220/230V 10/10/5/SA 50/60Hz Q 

~ __ CERTIFICATION __ ~ 
ASACA CORPORATION 

MADE IN JAPAN 

a I Underwriters Recognized . . 7U 

~® Canadian Standards Association. 

@ Verband Deutscher Elektrotechniker. 

~ German Safety. 

The serial number located on the same plate is in the form of a six digit sequential number 
is unique for each unit. 

WARRANTY 
Warranty terms and conditions vary dependent on the equipment configuration, 
manufacturer, distributor, and/or purchase agreement. For specific information on 
warranty terms and conditions, contact the Distributor. 
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2. INSTALLATION 

2.1. GENERAL 
This section provides unpacking, installation, initial turn-on, and operational check-out 
instructions for the RSS-48b . 

WARNING I 
._. ______ These Installation Instructions are for use by quallfled 

personnel only. To avoid electric shock, do not remove 
covers or perform procedures unless you are quallfled to 
do so. 

WARNUNG I 
•------- Dlese Bedlenungsanleltung 1st ausschlleBllch tar 

quallflzlertes Personal bestlmmt. Um elektrlsche Schocks 
zu vermelden, darf nur quallflzlertes Personal 
Abdeckungen entfernen oder Arbelten durchf0hren. 

I AVERTISSEMENT I 
•-------- Ces Instructions d'lnstallatlon s'adressent ii du personnel 

competent seulement. Pour evlter tout choc electrlque, ne 
retlrez pas les garnltures et n'entreprenez aucune 
procedure ii molns d'ttre quallfle pour le faire. 

RSS-48b INSTALLATION 

This equipment contains ESDS devices. Proper ESDS device 
handling procedures must be followed. Refer to the ESDS DEVICE 
HANDLING information at the front of this manual. 
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2.2. SAFETY PRECAUTIONS 

2.2.1. ELECTRICAL SAFETY 

2-2 

WARNING I 
._. ______ HIGH LEAKAGE CURRENT (>5 ma). 

supply. 
Earth connection 

essential before connecting 

WARNUNG I . 
._. _____ .. Krlechstrom von mehr als 5 mA kann vorhanden seln. 

I AVERTISSEMENT I 
,.., ------ Un courant d'excltatlon de plus de 5 mA peut exlster. 

WARNING I 
._. ______ The RSS•48b contains dangerous high voltages. 

CARELESS OR IMPROPER HANDLING CAN RESULT IN 
SERIOUS ELECTRIC SHOCK. NEVER perform lnstallatlon 
of power cables or selection of Input voltage with power 
applied. 

WARNUNG I 
'------• Die RSS-48b enthllt geflhrllche Hochspannungen. 

UNACHTSAME ODER UNSACHGEMASSE HANDHABUNG 
KANN ZU ERNSTHAFTEM ELEKTRISCHEM SCHOCK 
F0HREN. Nlemals Installation von Netzkabeln oder Auswahl 
der Elngangsspannung bel vorhandener Stromzufuhr 
durchf0hren. 

I AVERTISSEMENT I 
----•· __ _.._ Le RSS-48b contlent des composants sous haute tension 

dangereux. UNE MANIPULATION INADEQUATE OU NE 
RESPECTANT PAS LES PRECAUTIONS VOULUES 
PRESENTE DE GRAVES RISQUES D'ELECTROCUTION. 
Ne jamals effectuer l'lnstallatlon des cables •1ectrlques ou 
la selection de la tension d'entree quand l'unlte est sous 
tension. 
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2.2.2. MECHANICAL SAFETY 

I WARNING I 
,., ------• A minimum of 2 persons are required when unpacking or 

moving the RSS-48b. The RSS-48b weighs ""800 lbs 
(360 kg) and, when the leveling pads are retracted, wlll roll 
freely on Its bullt In rollers. USE EXTREME CAUTION when 
rolling the RSS-48b. If the RSS-48b IS allowed to roll 
uncontrolled, serious bodlly Injury and/or equipment 
damage may result. 

__ W_A_R_N_U_N_G __ I 
._ ______ Mlndestens 2 Personen slnd zum Transportleren der RSS-

48b erforderllch. Die Elnhelt wlegt ca. 360 kg (800 Pfund) 
und lluft frel auf den elngebauten Rollen1 wenn die 
Ausrlchtungskonsolen elngezogen slnd. AUSSERSTE 
VORSICHT WALTEN LASSEN, wenn die RSS-48b die 
Rampe hlnuntergerollt wlrd. Wenn die RSS-48b 
unkontrolllert die Rampe hlnunterrollt, kann das zu 
ernsthafter KOrperverletzung bzw. Gerateschaden fOhren. 

I AVERTISSEMENT I 
,. ______ .. II faut au minimum 2 personnes pour deplacer le RSS-48b. 

RSS-48b INSTALLATION 

L'unlte pese environ 360 kg (800 lbs) et, quand le 
dlsposltlf de mlse a nlveau est retracte, roule llbrement A sur 
ses roulettes lncorporees. EXERCER UNE EXTREME 
PRUDENCE lorsque l'on deplace le RS5-48b. SI on lalsse 
rouler le RSS-48b sans le contrOler, on s'expose a des 
blessures et/ou a des degAts materlels graves. 
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2.3. EQUIPMENT REQUIRED 
Table 2-1 provides a list of recommended tools and test equipment required for use when 
unpacking and installing the RSS-48b. 

Table 2-1. Required Equipment 

DESCRIPTION MODEL USE* 

Digital Multimeter Fluke 77 I 
Flat Bladed Screwdriver NIA 1/U 
Hex-drive set (2.5 mm to 4 mm) NIA 1/U 
Open end wrench set (318 to 518) NIA 1/U 
Open end wrench set (4 mm to 11 mm, 32mm) NIA 1/U 
Phillips Screwdriver NIA 1/U 
Bubble Level NIA I 

* P=PackinQ, u ... Unpackina, l=lnstallation 

2.4. SITE REQUIREMENTS 
The following environmental, electrical, physical, and safety requirements must be 
adhered to when choosing a location for installing and operating the RSS-48b. Failure to 
meet these requirements may degrade RSS-48b performance. 

NOTE Both initial installation and any planned future expansion must be 
considered when choosing a location. 

2.4.1. PHYSICAL REQUIREMENTS 

2-4 

The location chosen for RSS-48b operation must meet or exceed the following 
requirements: 

• Room - must be large enough to provide space for storage, operation, and 
maintenance access (see Figure 2-1). 

• Passageways and Doorways - from the receiving area to the installation location 
must be large enough for the RSS-48b to pass through (see Figure 2-1). 

• Floor - must be able to support 800 pounds per square inch (psi) (56.36 kilograms per 
square centimeter). Raised floors are not required, however if used it must meet the 
following requirements: 

must be able to support 800 psi. 

sub-floor must be capable of supporting the raised floor and RSS-48b. 

must have a hard surface. 

must be flat (where RSS-48b is located) to within 1/16-inch per foot (0.52 cm per 
· meter). 

must have an access ramp that is one foot in length for every inch of raised floor 
height (e.g. 12 foot access ramp required for a raised floor 12 inches high). 
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Figure 2-1. RSS-48b Outline Dimensions 

L 

• Ceiling - a minimum of 8-feet vertical clearance from floor to ceiling (recessed 
lighting and air-duct), or floor to fixture (hanging lighting or air-duct) is required. 
Ceiling tile used must be a non-shedding type that conforms to the class 10,000 clean­
room environmental standards. 

• Lighting - avoid using high intensity lighting where front panel display is used. 
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2.4.2. POWER REQUIREMENTS 

2.4.3. 

2-6 

The location chosen for RSS-48b operation must meet or exceed the following 
requirements: 

• Power - 100/1171220/230 V ac ±109', 1,000 VA. 50/60 Hz, single phase power. 

• Outlet- must be within 10 feet of the RSS-48b. 

• Nominal Service Capacity- must be l0A (0100/117 Vac) or 5A (0220/230 Vac). 

• Wirin1 - observe all electrical-wiring code requirements. In addition, a shunt trip 
for emergency power off' at each wt should be provided. Also, clearly mark any 
electrical hazards associated with RSS-48b operation. 

An insulated grounding conductor that is identical in size, insulation 
material, and thickness to the grounded and ungrounded branch-circuit supply 
conductors except that it is green with or without one or more yellow stripes is to 
be installed as part of the branch circuit that supplies the unit or system. 

The grounding conductor mentioned above is to be grounded to earth at the 
service equipment or other acceptable building earth ground such as the 
building frame in the case of a high-rise steel-frame structure. 

ENVIRONMENTAL REQUIREMENTS 
The location chosen for RSS-48b operation must meet the following requirements: 

• 

• 

• 

• 
• 
• 

Temperature -from +41°F to +90°F (+5°C to +35°C). Non-operating temperature 
range is from-23°F to +140°F (-5°C to +40°C). 

Temperature Chanae - room temperature must not fluctuate more than 18°F (10°C) 
per hour. Non-operating temperature fluctuation must not exceed 36°F (20°C) per 
hour. 

Humidity - recommended humidity range is from 409' to 609' non-condensing to 
minimize static electricity problems. Maximum operating humidity range is from 
209' to 80% non-condensing. Maximum non-operating humidity is 90% non­
condensing. 

Humidity Change - humidity must not fluctuate more than 10% per hour . 

Altitude - maximum altitude is 10,500 feet (2,000 meters) . 

Radio Frequency Interference (RFI) - do not install RSS-48b next to equipment 
that generates RFI, excessive electrical noise, or transients. 
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2.4.4. 

WARNING I 
•------• The RSS•48b generates, uses, and can radiate radio 

frequency energy. Refer to the WARNINGS and SAFETY 
Information at the front of this manual for more Information. 

w•W-A•R•N•U•N•G--1 Die RSS-4Bb erzeugt und verwendet Hochtrequenzenergle 
und strahlt sle u.U. auch aus. AuskOnfte hlerOber beflnden 
slch In den WARNUNGEN und SICHERHEITS-lnformatlonen 
am Anfang dleser Betrlebsanleltung. 

I AVERTISSEMENT I 
------- Le RSS-48b prodult, utlllse et peut rayonner de l'energle 

radloelectrlque. Llsez les AVERTISSEMENTS et 
l'informatlon sur la SECURITE au debut du present manuel 
pour obtenlr plus de renselgnements. 

• Air Conditioning- the room must be able to dissipate 1,200 BTU's (150 Kcal). 

• Air Quality - dust or airborne pollutants must not exceed 300,000 ppm (clean room 
specification). 

SAFETY REQUIREMENTS 
The location chosen for RSS-48b operation must meet or exceed the following 
requirements: 

• Overall Safety - all exits from the room should be clearly marked, and doors 
should open out from a recessed doorway. Cabinet access doors should not obstruct the 
flow of foot traffic when open. A clear exit path, free of physical obstructions should be 
maintained at all times. 

• Fire Safety - facility must comply with local and national fire protection and safety 
codes. In addition, fire/smoke detectors should be configured to power down all 
electrical equipment when fire hazard is detected. Use CO2 and Halon type 
extinguishers near the RSS-48b (do not use Soda-Acid or Dry Powder type 
extinguishers). 
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2.5. 
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UNPACKING 
The following instructions are provided to uncrate the RSS-48b. 

WARNING I . 
•------• A minimum of 2 persons are required to unpack the RSS-

48b. The unit weighs approximately 800 lbs (360 kg) and, 
when the leveling pads are retracted, wlll roll freely on Its 
built-In rollers. USE EXTREME CAUTION when rolling the 
RSS-48b down the ramp. If the RSS-48b Is allowed to roll 
down the ramp uncontrolled, serious bodily Injury and/or 
equipment damage may result. Read these Instructions 
completely prior to unpacking the RSS-48b. 

WARNUNG I 
•------• Mlndestens 2 Personen slnd zum Auspacken der RSS-48b 

erforderllch. Die Elnhelt wlegt ca. 360 kg (800 Pfund) und 
IAuft frel auf den elngebauten Rollen, wenn die 
Ausrlchtungskonsolen elngezogen slnd. AUSSERSTE 
VORSICHT WALTEN LASSEN, wenn die RSS-48b die 
Rampe hlnuntergerollt wlrd. Wenn die RSS-48b 
unkontrolllert die Rampe hlnunterrollt, kann dies zu 
ernsthafter K0rperverletzung bzw. Gerateschaden f0hren. 
Dlese Anleltungen vor dem Auspacken der RSS-48b 
vollstandlg lesen. 

I AVERTISSEMENT I . 
.__ ______ II faut au minimum 2 personne~ pour deballer le RSS-48b. 

L'unlte pese environ 360 kg (800 lbs) et, quand le 
dlsposltlf de mlse a nlveau est retracte, roule llbrement sur 
ses roulettes lncorporees. EXERCER UNE PRUDENCE 
EXTREME lorsque l'on falt rouler le RSS-48b en 
descendant la rampe de dechargement. SI on lalsse le 
RSS-48b descendre la rampe sans le contr61er, on 
s'expose a des blessures et/ou a des degats materlels 
graves. Lire toutes les presentes Instructions avant de 
deballer le RSS-48b. 

Prior to unpacking the RSS-48b, inspect the shipping crate for indications of possible 
damage. Pay particular attention to the 50G/25G impact and vertical tip indicators. If 
there is an indication that the crate has been subject to high impact, tilted more than 30°, or 
sustained any other serious damage, immediately contact the carrier and your 
Distributor. 

Unpackage the RSS-48b as follows (see Figure 2-2): 

1. Remove twenty-four I x 6 ~ bolts & washers retaining the REAR panel and the 
FRONT cover/ramp combination. 

2. Remove two~ x 2 screws and washers retaining the end cap to the front cover/ramp. 
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FOAM 
BUMPERS 

LEVELING PADS 

Figure 2-2. RSS-48b Unpacking 

3. Position the cover/ramp combination and end cap in front of the crate as shown in 
Figure 2-2, and secure using eight¼ x 2 screws and four steel straps provided. 

4. Rotate the four leveling pads (front and rear) until fully retracted (up position). 
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I WARNING I 'Ill------.- A minimum of 2 persons are required to perform the next 
step. If the unit Is allowed to roll down the ramp 
uncontrolled, serious bodlly Injury and/or equipment 
damage may result. 

'W•W•A-R•N•U•N•G--' Mlndestens 2 Personen slnd zur AusfOhrung des nlchsten 
Schrlttes erforderllch. Wenn das Gerlt unkontrolllert die 
Rampe hlnunterrollt, kann das zu ernsthafter 
KOrperverletzung bzw. Gerateschaden fOhren. 

I AVERTISSEMENT I 
._ _______ II taut au minimum 2 personnes pour effectuer l'operatlon 

sulvante. SI on lalsse tomber l'ensemble de chargeur a 
cartouche, on s'expose a des blessures et/ou a des degats 
materlels graves. 

5. 

Always push the RSS-48b using the lower corners of the cabinet. 
NEVER push on the center of any panel or permanent damage may 
result. Because the RSS-48b is top heavy, do not move by pushing on 
the upper portion of the unit. 

Push the RSS-48b from the rear of the crate towards the ramp. While removing: 

• Push on the corners of the cabinet. Do not push on the center of any panel. 

• Keep front square with the crate opening so the sides of the RSS-48b do not bind 
with the foam bumpers inside of the crate. 

• Guide the RSS-48b so it rolls between both ramp guides. 

• Slowly roll the RSS-48b down the ramp always keeping it between both ramp 
guides. 

6. Once the RSS-48b is off the ramp, roll to level area. 

7. Remove cushioning material and inspect the RSS-48b for signs of shipping damage. 
Any damage should be immediately reported to the carrier and to your Distributor. 

8. Disassemble and retain the shipping crate and packing materials for use when 
storing or reshipping the RSS-48b. 
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2.6. PLACING/LEVELING 
The following instructions are provided to position and level the RSS-48b. 

I WARNING I 
,., ------• A minimum of 2 persons are required to move the RSS•48b. 

The RSS-48b weighs approximately 800 lbs (360 kg) and, 
when the leveling pads are retracted, wlll roll freely on Its 
built-In rollers. USE EXTREME CAUTION when moving the 
RSS-48b. If the RSS-48b Is allowed to roll uncontrolled, 
serious bodlly Injury and/or- equipment damage may result. 

WARNUNG I Mlndestens 2 Personen slnd zum Transponleren der RSS· 
48b ertorderllch. Die Elnhelt wlegt ca. 360 kg (800 Pfund) 
und lluft frel auf den elngebauten Rollen1 wenn die 
Ausrlchtungskonsolen elngezogen slnd. AUSSERSTE 
VORSICHT WALTEN LASSEN, wenn die RSS-48b die 
Rampe hlnuntergerollt wlrd. wenn die RSS-48b 
unkontrolllert die Rampe hlnunterrollt, kann das zu 
ernsthafter K0rperverletzung bzw. Gerateschaden f0hren. 

I AVERTISSEMENT I 
-.------• II faut au minimum 2 personnes pour deplacer le RSS-48b. 

L'unlte pese environ 360 kg (800 lbs) et, quand le 
dlsposltlf de mlse a nlveau est retracte, roule llbrement sur 
ses roulettes lncorporees. EXERCER UNE PRUDENCE 
EXTREME lorsque l'on deplace le RSS-48b. SI on lalsse 
rouler le RSS-48b sans le contrOler, on s'expose a des 
blessures et/ou a des degats materlels graves. 

I~ Always push the RSS-48b using the lower comers of the cabinet. 
NEVER push on the center of any panel or permanent damage may 
result. Because the RSS-48b is top heavy, do not move by pushing on 
the upper portion of the unit. 

Prior to placing and leveling the RSS-48b: 

• a proper site must be chosen using the guidelines described in paragraph 2-4. 

• the RSS-48b must be uncrated using the instructions provided in paragraph 2-5. 

Position and level the RSS-48b as follows (see Figure 2-3): 

1. Move the RSS-48b to the desired location. Remember to push on the comers of the 
cabinet, not on the center of any panel. 

2. Rotate the four leveling pads until each touches the floor. Using a 32 mm open ended 
wrench, continue turning each leveling pad one-full tum. 

3. Determine the high comer using a bubble level. Place the bubble level as shown in 
Figure 2-3 and adjust the three remaining leveling pads until the RSS-48b is level. 
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Figure 2-3. RSS-48b Placing and Leveling 

INSTALLATION 
The following instructions are provided to prepare the RSS-48b for operation. Instructions 
are provided to remove all internal packing material and shipping brackets, install the 
tape drives, and connect power and communication cables. 

Prior to installing the RSS-48b: 

• ,. 
• 

a proper site must be chosen using the guidelines described in paragraph 2-4 . 

the RSS-48b must be uncrated using the instructions provided in paragraph 2-5. 

the RSS-48b must be placed and leveled using the instructions provided in paragraph 
2-6. 

RSS-48b INSTALLATION 



2. 7 .1. SHIPPING BRACKETS 
Remove packing material and shipping brackets inside of the RSS-48b as follows (see 
Figure 2-4): 

1. Remove the cardboard covering the circuit breaker and control panel areas. 

2. Open the front door (key is in the box with accessories). 

3. Remove two M5 x 10 hex drive screws and washers on the top of the Cartridge Loader 
Assembly. 

WARNING I 
•------• A minimum of 2 persons are required to perform the next 

step. If the Cartridge Loader Assembly Is allowed to drop 
uncontrolled, serious bodlly Injury and/or equipment 
damage may result. 

WARNUNG I 
•------• Mindestens 2 Personen sind zur Ausfiihrung des nachsten 

Schrittes erforderlich. Wenn die Patronenladeeinheit 
unkontrolliert fallen gelassen wird, kann das zu ernsthafter 
Korperverletzung bzw. Gerateschaden fiihren. 

I AVERTISSEMENT I 
,., --------- 11 faut au minimum 2 personnes pour effectuer !'operation 

suivante. Si on laisse tomber !'ensemble de chargeur a cartouche, 
on s'expose a des blessures et/ou a des degats materiels graves. 

4. Loosen the two knurled fastening screws and lower the Cartridge Loader Assembly to 
the floor. While lowering the Cartridge Loader Assembly, make sure the cable 
harness on the lower left and right comers are free. 

5. Remove the two foam wedges securing the rotary storage drum, and cushioning 
material around the Handler Assembly. 

6. Remove two drive belt retainers, and both foam blocks above and below the Flat 
Ribbon Guide Roller. 

7. Remove the upper and/or lower drive panel(s) depending on the number and location 
of drives being installed (four M4 x 10 hex drive screws each). 

8. Remove the left front shipping bracket (four M4 x 10 and four M5 x 10 hex drive 
screws and washers). 

9. Raise the Cartridge Loader Assembly and secure with knurled fastening screws and 
two M5 x 10 hex drive screws and washers. Close the front door. 

10. Remove the top rear panel by rotating the fasteners until the slot is horizontal then 
lightly rap the upper comer with the palm of your hand. 

11. Remove the right rear shipping bracket (four M4 x 10 and three M5 x 10 hex drive 
screws and washers). 
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12. Remove the left rear shipping bracket (four M4 x 10 and three M5 x 10 hex drive 
screws and washers). Replace the top rear panel. 

13. Place shipping brackets, hardware, and packing material with disassembled 
shipping crate for use when storing or reshipping the RSS-48b. 
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· Power connection (paragraph 2. 7 .2) is provided in 
three languages (English, German, and French) for 
compliance of various US, Canadian, and European 
regulations. Page and paragraph numbers for each 
language are identical for reference purposes. If 
desired, the languages that are not used can be 
removed from the section and placed at the end of the 
manual. 
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2.7.2. POWER CONNECTION 
The RSS-48b is shipped from the factory ready to operate at 117 Vac (unless otherwise 
specified). All that is required for operation is connection of the supplied power cable using 
the instructions found in paragraph 2. 7 .2.3. The factory-set line voltage can be changed (if 
necessary) using the instructions found in paragraph 2.7.2.2. 

~-W•A•R•N•l•N•G--1 The RSS-48b power cord contains a grounding conductor 
which connects the frame of the RSS-48b to earth ground 
when plugged Into a properly-wired power receptacle. The 
power receptacle ground conductor must be connected to 
earth at the service equipment or other acceptable bulldlng 
earth ground. Do not attempt to operate this equipment 
without the earth ground connection. 

2. 7 .2.1. Facility Power 

Facility power for the RSS-48b must meet the following specifications: 

• Line Voltage: 100,117,220, or 230 Vac, ±10%. 

• Line Frequency: 50 to 60 Hz. 

• Power Consumption: 1,000 VA 

2. 7 .2.2. Line Voltage Setting 

WARNING I 
~------ These procedures must be performed by Metrum-tralned 

personnel famlllar with local electrical codes and facility 
power wiring. Contact your distributor for assistance If 
necessary. 

When changing a 117 Vac RSS-48b to operate from 100, 220, or 
230 Vac, it is necessary to change the power transformer jumper 
and power cable plug. 

The voltage setting is indicated on the power transformer by the position of the wire 
jumper. The line voltage selected must match the facility power at the installation site, 
and can be changed as follows: 

1. Set system and drive circuit breakers to off and unplug the power cable (if connected). 

2. Remove the bottom rear panel by rotating the fasteners until the slot is horizontal then 
lightly rap the upper corner with the palm of your hand. 

3. Change the wire jumper to the desired position (see Figure 2-5). 

RSS-48b INSTALLATION 

The RSS-48b may be permanently damaged if power is applied with 
the wire jumper in the incorrect position. 
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Figure 2-5. RSS-48b Voltage Selection and Power Connection 
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4. Configure each of the installed tape drive(s) to operate from the same power that the 
power transformer is set to operate at. Configuration instructions are provided in the 
User's Guide or Operator's Manual supplied with the tape drive. 

5. Replace the rear panel. 

2. 7 .2.3. Power Cable 

WARNING I 
.._. ______ Do not use the supplied 117 Vac US/Canada wall plug to 

operate units from 100, 220, or 230 Vac, or outside the 
U.S. and Canada. 

The supplied power cable is connected as follows: 

1. Verify that both the front panel system and drive circuit breakers are set to OFF. 

2. Prepare power cable as follows (see Section 6 for cable/wall plug part numbers): 

• For 117 Vac operation in the United States and Canada, use the wall plug 
already installed on the power cable. For 220/230Vac operation in the US, 
replace the 117Vac wall plug with an approved wall plug compliant with 
UL/CSA. 

• For operation in countries other than the United States and Canada, install an 
approved wall plug compliant with the country of installation onto the 
harmonized power cable. See Figure 2-6 for input terminal strip information, 
and Figure 2-7 for wall plug standards in various countries. Section 6 contains 
approved wall plug ordering information. 

3. Remove the bottom rear panel by rotating the fasteners until the slot is horizontal then 
lightly rap the upper comer with the palm of your hand. 

4. Feed the power cable with strain relief through the access hole in the bottom of the 
cabinet and cable loops as shown. Cable loops used are dependent on the outside 
diameter of the power cable (tum unused loops away from the cable). 

5. Push strain relief through the bracket hole and secure using the nut. Tighten cable 
loop retaining screws. 

6. Connect the power cable terminals to the power input terminal TBl as shown (refer to 
Figure 2-6). Replace clear plastic covers. 

7. Replace the rear panel. 

PLASTIC 
COVER 

RSS-48b INSTALLATION 

GRN/YEL BLUE BAN - HARMONIZED 
GAN WHT BLK - US/CANADA 

oG@ N L 0 

(±) (±) 

Figure 2-6. RSS-48b Power Input Block (TB1) 
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4. Configure each of the installed tape drive(s) to operate from the same power that the 
power transformer is set to operate at. Configuration instructions are provided in the 
User's Guide or Operator's Manual supplied with the tape drive. 

5. Replace the rear panel. 

2. 7 .2.3. Power Cable 

WARNING I 
•------ Do not use the supplied 117 Vac US/Canada wall-plug to 

operate units from 100, 220, or 230 Vac, or outside the 
U.S. and Canada. 

The supplied power cable is connected as follows: 

1. Verify that both the front panel system and drive circuit breakers are set to OFF. 

2. Prepare power cable as follows (see Section 6 for cable/wall plug part numbers): 

• For 117 Vac operation in the United States and Canada, use the wall-plug 
already installed on the power cable. For 220/230Vac operation in the US, 
replace the 117Vac wall plug with an approved wall-plug compliant with 
UUCSA. 

• For operation in countries other than the United States and Canada, install an 
approved wall-plug compliant with the country of installation onto the 
harmonized power cable. See Figure 2-6 for input terminal strip information, 
and Figure 2-7 for wall plug standards in various countries. Section 6 contains 
approved wall plug ordering information. 

3. Remove the bottom rear panel by rotating the fasteners until the slot is horizontal then 
lightly rap the upper corner with the palm of your hand. 

4. Feed the power cable with strain relief through the access hole in the bottom of the 
cabinet and cable loops as shown. Cable loops used are dependent on the outside 
diameter of the power cable (tum unused loops away from the cable). 

5. Push strain relief through the bracket hole and secure using the nut. Tighten cable 
loop retaining screws. 

6. Connect the power cable terminals to the power input terminal TBl as shown (refer to 
Figure 2-6). Replace clear plastic covers. 

7. Replace the rear panel. 

PLASTIC 
COVER 

GRNNEL BLUE BRN - HARMONIZED 
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Figure 2-6. RSS-48b Power Input Block (TB1) 
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2.7.2. STROMANSCHLUSS 
Die RSS-48b wird vom Werk mit der Einstellung auf 117 Volt WS (auBer wenn anders 
angegeben). Zurn Betrieb ist lediglich der AnschluB des mitgelieferten Netzkabels 
entsprechend den Anleitungen in Abschnitt 2.7.2.3. erforderlich. Die vom Werk 
eingestellte Netzspannung kann (falls erforderlich) anhand der in Abschnitt 2.7.2.2. zu 
findenden Anleitungen geandert werden. 

'-•W-A·R·N·U·N·G __ , Das RSS-48b-Netzkabel enthllt elnen Schutzlelter, der 
den Rahmen der RSS-48b mlt der Erde verblndet, wenn 
das Kabel In elne sachgemaB verdrahtete Steckdose 
gesteckt wlrd. Der Schutzkontakt der Steckdose muB an 
der Versorgungselnrlchtung oder an elner anderen 
zugelassenen Gebludeerdung mlt der Erde verbunden 
seln. Versuchen Sle nlcht, dleses Gerat ohne Erdung In 
Betrleb zu nehmen. 

2. 7 .2.1. Anlagenspannung 

Die Anlagenspannung fur die RSS-48b muB den folgenden Spezifikationen entsprechen: 

• Netzspannung: 100,117,220 oder 230 Volt WS ±10%. 

• Netzfrequenz: 50 bis 60 Hz. 

• Stromaufnahmen: 1000 VA 

2. 7 .2.2. Netzspannungelnstellung 

WARNUNG I 
'------- Dlese Verfahren dOrfen nur von Personal durchgefOhrt 

werden, das slch mlt den Ortllchen Vorschrlften und der 
Vernetzung auskennt. Setzen Sle slch sofern erforderllch 
mlt lhrem Vertrleb In Verblndung. 

Beim Andem einer 117-Volt WS RSS-48b zum Betrieb mit 100,220 
oder 230 Volt WS miissen die Transformatorbriicke und der 
Stecker des Netzkabels geandert werden. 

Die Spannungseinstellung ist am Transformator durch die Position der Kabelbriicke 
angezeigt. Die gewahlte N etzspannung muB der Anlagenspannung am Installation sort 
entsprechen und kann wie folgt geandert werden: 

1. Den Netzschalter auf AUS (OFF) schalten und das Netzkabel ausstecken (falls 
eingesteckt). 

2. Die untere Riickwandplatte entfernen, in dem die Befestigungselemente gedreht 
werden, bis deren Schlitze horizontal liegen, und dann leicht mit der Faust gegen die 
obere Ecke klopfen. 

3. Die Kabelbriicken in die gewiischte Stellung andern. Siebe Abb. 2-5 
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Die RSS-48b kann permanent beschiidigt werden, wenn Strom bei 
falsch gesetzten Kabelbriicken eingeschaltet wird. 

4. Jedes der installierten Bandlaufwerke so konfigurieren, daJ3 sie von der gleichen 
Stromversorgung betrieben werden, auf die auch der Trafo eingestellt ist. 
Konfigurationsanleitungen sind im Benutzerleitfaden oder dem Bedienerhandbuch 
zu finden, die dem Bandlaufwerk beigefiigt wurden. 

5. Die Riickwandplatte wieder anbringen. 

2.7.2.3. Netzkabel 

I WARNUNG I 
~,------•Den mltgelleferten 117 Volt WS Netzstecker nlcht zum 

Betrleb des Gerates mlt 100, 220 oder 250 Volt WS oder 
auBerhalb der U.S.A. oder Kanadas verwenden. 

Das mitgelieferte Netzkabel wird wie folgt angeschlossen: 

1. Sicherstellen, daJ3 beide Netzschalter der Frontplatte auf AUS (OFF) stehen. 

2. Das mitgelieferte Netzkabel wie folgt vorbereiten (see Section 6 for cable/wall plug 
part numbers): 

• Fiir 117-Volt WS Betrieb in den Vereinigten Staaten und Kanada den bereits 
am Netzkabel installierten Stecker verwenden. Bei 220 oder 230 Volt WS in 
den USA, den 117 Volt WS Netzstecker durch einen genehmigten Netzstecker 
ersetzen, der UUCSA entspricht. 

• Beim Einsatz auJ3erhalb der USA oder Kanadas, einen den Vorschriften des 
betreffenden Landes entsprechenden Netzstecker auf das passende Netzkabel 
setzen. Siehe Abb. 2-6 fiir Informationen iiber die EingangsanschluJ3leiste und 
Abb. 2-7 fiir Informationen iiber Netzsteckemormen in den verschiedenen 
Liindern. Abschnitt 6 enthiilt Bestellinformationen fiir genehmigte 
Netzstecker. 

3. Die untere Riickwandplatte entfernen, in dem die Befestigungselemente gedreht 
werden, bis deren Schlitze horizontal liegen, und dann leicht mit der Faust gegen die 
obere Ecke klopf en. 

PLASTIKABDECKUNG 
GRON/GELB BLAU BAN -ANGEPASST 

GRUN WEISS SCHWARZ - US/KANDA 

0 

(±) (±) 

Abbildung 2-6. RSS-48b Stromeingang 
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4. Das Netzkabel rnit Zugentlastung wie dargestellt durch die O:ffnung auf der 
Unterseite des Schranks und die Kabelschlaufen fiihren. Die zu verwendenden 
Kabelschlaufen richten sich nach dern Au13endurchmesser des Netzkabels (nicht 
verwendete Schlaufen vorn Netzkabel wegdrehen). 

5. Die Zugentlastung durch das Loch in der Konsole fiihren und mit der Mutter 
befestigen. Die Kabelschlaufen mit Befestigungsschrauben festziehen. 

6. Die Netzkabelklemmen wie dargestellt an den LeistungsanschluB TBl anschlieBen 
(siehe Abb. 2-6). Die Plastikabdeckungen wieder aufsetzen. 

7. Die Ruckwandplatte wieder anbringen. 
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Abbildung 2-7. Netzkabelstecker-Normen 
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2.7.2. ALIMENTATION DU RSS-48b 
Le RSS-48b est expedie de l'usine pret a fonctionner sur courant a 117 VCA (a moins 
d'indication contraire). 11 suffit tout simplement de brancher le cable d'alimentation 
fourni selon Jes instructions figurant au paragraphe 2. 7.2.3. Le reglage de tension 
effectue en usine peut etre modifie (si necessaire) selon Jes instructions figurant au 
paragraphe 2. 7 .2.2. 

I AVERTISSEMENT I 
'-------• Le cordon d'allmentatlon du RSS-48b poss~de un fll de 

mlse a la terre qui relle le chassis du RSS-48b a la terre 
lorsqu'II est enflche dans une prise electrlque 
adequatement cablee. Le fll de terre de la prise electrlque 
dolt ftre relle a la terre au point de branchement ou a un 
autre point acceptable de mlse a la terre de !'edifice. .ti.I. 
pas essayer de faire toocuooner rappareu sans au·u so1t 
raccorde. a la terre. 

2. 7 .2.1. Reseau d'alimentation 

Le reseau d'alimentation auquel on raccorde le RSS-48b doit presenter les caracteristiques 
ci-bas : 

• Tension de reseau: 100,117,220 ou 230 Vea, ±10%. 

• Frequence: 50 a 60 Hz 

• Consommation: 1000 VA 

2.7.2.2. Reglage de la tension de ligne 

I AVERTISSEMENT I 
'-------- Ces procedures dolvent 6tre effectuees par du personnel 

forme, connalssant blen les codes d'electrlclte locaux alnsl 
que les Installations electrlques de l'endrolt. Au besoln, 
communlquez avec votre dlstrlbuteur pour toute 
assistance. 

Lorsque l'on regle un RSS-48b pre~regle a 117 VCA pour l'utiliser 
sur courant a 100, 220 ou 230 VCA, il faut changer la position du 
cavalier du transformateur et la fiche du cable d'alimentation. 

La valeur de la tension est indiquee sur le transformateur par la position du cavalier. La 
tension de ligrie selectionnee doit correspondre a la tension du reseau d'alimentation du 
site d'installation. Pour regler la tension de ligne, proceder comme suit : 

1. Mettre le commutateur en position d'arret (OFF) et debrancher le cable 
d'alimentation de la prise murale. 

2. Demonter le panneau arriere inferieur en faisant pivoter les attaches pour amener la 
rainure en position horizontale, puis en tapant legerement sur le coin superieur avec 
le poing. 

3. Placer le cavalier a la position voulue. Voir la figure 2-5. 
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I~ Le RSS-48b peut etre endommage de fa~on permanente s'il est mis 
sous tension avec le cavalier place dans la mauvaise position. 

4. Configurer chacune des unites de bande magnetique installees selon Jes memes 
caracteristiques de courant d'alimentation que celles du transformateur. Les 
instructions de configuration figurent dans la notice d'utilisation ou dans le manuel 
de l'operateur foumis avec l'unite de bande magnetique. 

5. Remonter le panneau arriere. 

2. 7 .2.3. CAble d'alimentation 

I AVERTISSEMENT I 
..._ _______ Ne pas utlllser la fiche electrlque a 117 VCA fournle pour 

faire fonctlonner l'unlte sur du courant a 100, 220 ou 230 
VCA, OU hors des Etats-Unls OU du Canada. 

Le cabl,e d'alimentation foumi se branche comme indique ci-bas : 

1. Verifier que Jes deux interrupteurs du panneau avant sont en position hors tension 
(OFF). 

2. Preparer le cable d'alimentation fourni comme suit (see Section 6 for cable/wall 
plug part numbers): 

• Pour utiliser le RSS-48b sur courant 117 VCA aux Etats-Unis et au Canada, se 
servir de la fiche deja installee sur le cable d'alimentation. Pour une 
exploitation en 220 ou 230 V c.a. aux E.-U., remplacez la prise murale de 
117 V c.a. par une prise murale approuvee, conforme aux normes UUCSA 

• Pour utilisation a l'exterieur du Canada et des Etats-Unis, installez une prise 
murale approuvee, conforme aux normes en vigueur dans le pays ou le produit 
est installe, sur un cable harmonise. Voir la figure 2-6 pour les renseigne­
ments de retrait des extremites d'entree et la figure 2-7 pour les normes rela­
tives aux prises murales en vigueur dans divers pays. La section 6 contient des 
renseignements necessaires pour commander des prises murales approuvees. 

3. Demonter le panneau arriere inferieur en faisant pivoter les attaches pour amener la 
rainure en position horizontale, puis en tapant legerement sur le coin superieur avec 
le poing. 

GARNITURE DE 
PLASTIQUE 

VERT/JAUNE BLUE BRN - HARMONIZED 
VERT BLANC NOIR - US/CANADA 

oG@ N L 0 

(±) 

Figure 2-6. Arriv~e de courant du RSS-48b 
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4. Inserez le cordon d'alimentation a l'aide d'un serre-cable dans l'ouverture d'acces 
se trouvant au bas de l'armoire et des boucles de cable, tel qu'indique. Les boucles de 
cable utilisees dependent du diametre exterieur du cordon d'alimentation (eloignez 
les boucles non utilisees du cordon). 

5. Poussez le serre-cable a l'interieur de l'ouverture du support et fixez solidement a 
l'aide d'un ecrou. Resserrez les vis de maintien des boucles de cable. 

6. Raccordez les extremites du cordon d'alimentation a l'unite d'arrivee de 
l'alimentation TBl tel qu'indique (voir figure 2-6). Remplacez les gamitures de 
plastique transparent. 

7. Remonter le panneau arriere. 

~T 

10A,250~N 
C112-1964 C 

AUSTRALIE 

M~~C 
AFSNIT 107 T 

DANEMARK 

ANGLETERRE 

C 

EUROP AVEC AL DE TERRE 

15A, 250V 
B5546 

INDE 

N 

~N 

16A,250V ~T 
S132 C 

ISRA~L 

10A,~~N 
CEI 23-16NII C T 

0 

15A 

10A,250V 
SNV24509 

15A,250V 

ITALIE 

JAPON 

SUISSE 

IEO 59, UL490 N 

N 

N 

ETATS-UNIS AVEC FIL DE TERRE 
ET AU CANADA 

Figure 2-7. Types de fiches de <:ables d'alimentation 
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2. 7 .3. DRIVE INSTALLATION 

WARNING I 
._ ______ Verify that the power cable Is unplugged 

performing the drive Installation procedure . 
prior to 

WARNUNG I 
._ ______ Vor der Installation des Laufwerks slcherstellen, daB das 

Netzkabel abgezogen 1st. 

I AVERTISSEMENT I 
-.------• Assurez-vous que le cordon d'allmentatlon est debranche 

avant de commencer a Installer l'unlte. 

The RSS-48b is shipped from the factory with mounting brackets and slides specifically 
configured and adjusted for the RSP-2150 (2 max), or the VLDS (2 max) Tape Drive(s). 
RSS-48b configurations are as follows: 

• Standard - configured for two RSP-2150 Tape Drives. 

• Optional VLDS - configured for two VLDS Tape Drives. 

2.7.3.1. RSP-2150 and VLDS 

RSP-2150 and VLDS Tape Drive(s) are installed from the rear of the RSS-48b as follows 
(see Figure 2-8): 

•-W•A•R•N•l•N•G __ , When less than two tape drives are Installed, a blank drive 
panel must be Installed In the unused drive location. 

WARNUNG I 
•------ Wenn wenlger als zwel Laufwerke lnstalllert werden, muB 

Im ungenutzten Laufwerkberelch elne Bllndplatte lnstalllert 
werden. 

AVERTISSEMENT 

•------- Lorsque vous lnstallez molns de deux unites, vous devez 
aussl Installer un panneau d'unlte vlerge dans le logement 
d'unlte non utilise .. 
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NOTE 

All tape drives installed in the RSS-48b must comply with IEC 950 
requirements. 

Aile in der RSS-48b installierten Bandgerite miissen den IEC-950-
Bedingungen entsprechen. 

Toutes les unites installees dans le RSS-48b doivent etre en 
conformite avec les exigences IEC 950. 

If installing only one drive, always use the upper most location. 
The procedure that follows applies to both the upper and lower 
locations. 

1. Remove the top and bottom rear panels by rotating the fasteners until the slot is 
horizontal then lightly rap the upper corner with the palm of your hand. 

2. Remove the two M5 x 10 hex drive that secure the rail stops to the cabinet. 

3. Remove the left side rail by pulling from the rear of the RSS-48b and pressing the rail 

catch. Attach the rail to the tape drive using eight 6-32 x 1 screws provided in the 

accessory kit. When attaching the rail to the side of the tape drive, the rail stop must 
be as shown in Figure 2-8. 

4. Repeat step 3 for the right side rail. 

5. Pull both slides from the rear of the RSS-48b until they lock (extended approximately 
10 inches). 

WARNING I 
•------■ A minimum of 2 persons are required to perform the next 

step . 

. I· WARNUNG I Mlndestens 2 Personen 
Schrlttes erforderllch. 

slnd zur AusfOhrung des nlchsten 

I AVERTISSEMENT I 
~------•■ II faut au minimum 2 personnes pour effectuer l'op,ratlon 

sulvante. 

6. Install the tape drive in the RSS-48b by matching the rail to the slides, then push the 
tape drive in the RSS-48b until the rail catch locks on the slide. Press in the rail 
catches on both sides and push the tape drive completely into the RSS-48b. 

7. Install the two M5 x 10 hex drive screws that secure the rail stops to the cabinet. 

NOTE Because each RSS-48b. is adjusted to match the model of the tape 
drive(s) installed before leaving the factory, mechanical 
adjustment is usually not necessary. If minor adjustments are 
necessary, they will be performed during the operational check 
later in this section. 
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8. The tape drive(s) are cabled as follows: 

• Attach the supplied power cable to the drive outlet. 

• Information about the interface cable(s) for the tape drive(s) are provided in the 
manual supplied with the tape drive. Cables are routed through the RSS-48b's 
floor access panel. 

9. Replace the top and bottom rear panels. 

Figure 2-8. Tape Drive Installation 

RSS-48b INSTALLATION 
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Figure 2-9. RSS-48b Communication ·Parameters 
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2.7.4. COMMUNICATION 

NOTE The following description is adequate to connect to the RS-232C 
serial interface, and provides an understanding of the required 
interface signals. For more information on RS-232C, refer to EIA 
specification EIA-RS-232-C. 

During remote operation, control and data signals from the controller are input and output 
from the RSS-48b via a full duplex asynchronous serial communication interface based on 
RS-232C (EIA-RS-232-C). The controller is connected to the RSS-48b using a standard 
"null modem" interconnect cable. 

The interconnect cable assembly can be obtained from Metrum (see Section 6), or 
fabricated using the information found in paragraph 2.7.4.1. 

Information required to connect the interconnect cable to the RSS-48b (paragraph 2. 7.4.2) 
and set the RSS-48b's port parameters (paragraph 2. 7.4.3) are also provided. 

2. 7 .4.1 Interconnect Cable 

The interconnect cable used to connect the controller to the RSS-48b is shown in Figure 2-10. 

• The connector used to mate with the RSS-48b is a 25 pin male D-shell type connector. 

• The connector used to mate with the controller serial port is typically either a 9 pin or 
25 pin D-shell type connector. 

NOTE If the controller serial port is not a 9-pin or 25-pin D-shell, use the 
information in the controller's User's Guide to determine where 
the signals in Figure 2-10 should be connected. 

• Use 9-conductor, 100% double shield (foil-shield and braid) computer cable. 

• Completed cable should not exceed 50 feet. 

CONTROLLER RSS-48 

9 PIN 25PIN 25PIN 
5 SHIELD 1 1 SHIELD 
2 TXD 2 3 RXD 
3 RXD 3 2 TXD 
7 RTS 4 4 RTS 
1 DCD 8 8 DCD 
8 CTS 5 20 DTR 
6 DSR 6 7 SIG. GND 
5 SIG. GND 7 5 CTS 
4 DTR 20 6 DSR 

Figure 2-1 O. Interconnect Cable 
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2.7 .4.2. RS-232C Cable Connection 

The RS-232C interconnect cable is installed as follows: 

1. Set the system and drive circuit breakers to off and unplug the power cable (if 
connected). 

2. Remove the bottom rear panel by rotating the fasteners until the slot is horizontal then 
lightly rap the upper comer with the palm of your hand. 

3. Feed the interconnect cable through the cable cover on the floor of the RSS-48b and 
connect to the RS-232C connector (CNOOl) on the motherboard (see Figure 2-9). 

4. Wrap the interconnect cable two turns through a ferrite core halves as close to the 
cable cover opening as possible. Use supplied tape to secure core halves. 

5. Connect the other end of the cable to the controller. 

6. Replace the rear panel. 

2.7.4.3. Communication Parameters 

2-26 

START 
BIT 

Prior to remote operation, parameters such as baud rate, parity, and start/stop bits must be 
set to match the communication program used by the controller. This configures how 
serial data is sent and received to/from the RSS-48b and the controller. 

Serial data format consists of up to 11 bits. Frame construction is dependent on how the 
communication parameters are configured (refer to Section 2). Figure 2-11 shows the 
serial data format for the possible communication parameters. 

8 BIT DATA WITH PARITY 

DATA BITS 
STOP 

BIT 
OOOOR 

EVEN 
PARITY BIT 

7 BIT OR 8 BIT WITHOUT PARITY 

.----r--,----,.----.--r--.-..---r--0- 7--.--r--, 1 MARK 

00 01 D2 03 04 06 08 OR 
12V PAR 

+ '-r...,___.___.~...,_-~-~~,~~,........T--'0 SPACE 

MSB _MSB 
-=:.,:...._ __ O_A~TA __ B __ IT __ S __ __._t 

START STOP BITS 
BIT 

&Tl-I DATA BIT, 
ORFOR7BIT 
DATA PARITY 

Figure 2-11. Serial Data Format 

Communication parameters are selected in the RSS-48b using dip switch settings on the 
CPU Circuit Card Assembly (CCA) in slot#l and the Sensor-1 CCA in slot#2. 

1. Set the system and drive circuit breakers to off and unplug the power cable (if 
connected). 

2. Open the front door, and locate the card cage. 

3. Remove the circuit card cover (six screws). 
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The CCA's in the RSS-48b contain ESDS devices. Proper ESDS 
device handling procedures must be followed. Ref er to the ESDS 
DEVICE HANDLING information at front of this manual. 

4. Remove the CPU CCA in slot#l and lay component side up on an antistatic surface. 
Locate S001 (refer to Figure 2-9) and set positions 1-3 (baud rate) as follows. 

Baud Rate 1 2 3 4 

300 0 C 0 C 
1200 C 0 0 C 
2400 0 0 0 C 

Where O=Ooen, C=Closed 

NOTE Position 4 (termination character for command strings) must be set 
closed (>). 

5. Replace the CPU CCA in slot#l. 

6. Remove the Sensor-1 CCA in slot#2 and lay component side up on an antistatic 
surface. Locate S003 (refer to Figure 2-9) and set positions 1-2 (parity) as follows. 

NOTE S003 positions 4 through 8 are not used. 

Paritv 1 2 3 4 5 6 7 8 

None X C X X X X X X 
Odd C 0 X X X X X X 
Even 0 0 X X X X X X 
Where O=Open, C-Closed, X=Don, Care 

7. Set position 3 (data bit length) as follows. 

Data Bit 1 2 3 4 5 6 7 8 

7-bit X X 0 X X X X X 
8-bit X X C X X X X X 
Where O=Open, C-Closed, X=Don, Care 

NOTE Stop bit is dependent on the parity and data bit length as follows: 

• When data bit length is set to 8 AND parity is odd or even, then stop bits=l. 

• For all other settings, stop bits=2. 

8. Replace the Sensor-1 CCA in slot#2. 

9. Replace the circuit card cover (six screws). 

10. Close the front door. 
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2. 7 .4.4. Serial Interface Signals 

There are eight RS-232C signals used during remote operation. A description of each is 
provided below. Refer to EIA specification 232-D for further information. 

NOTE Unless otherwise specified, positive logic is used on all signals. 

• TxD (Transmit Data): Output serial data (status, etc) from the RSS-48b to the 
controller is negative logic except for the start bit. 

• RxD (Receive Data): Input serial data (commands, etc) from the controller to the 
RSS-48b must be negative logic except for the start bit. 

• RTS (Request To Send): Output goes to "1" (+12V) when the RSS-48b is ready to 
receive data, and "O" (-12V) when the RSS-48b is not ready to receive data. 

• CTS (Clear To Send): The RSS-48b will start transmitting data when this pin is 
"1" (+12V). Once initiated, the transmission continues until the last character is 
sent. This is a required input. 

• DCD (Data Carrier Detect): Not used. 

• DSR (Data Set Ready): Not used. 

• DTR (Data Terminal Ready): Output is always "1" (+12V). 

• SIG GND: Signal Ground. 

• Shield: Protective ground. 

2. 7 .5. ALARMS 

2-28 

The RSS-48b has a total of three alarm signals. Alarm number 1 is the system alarm. 
Alarms 2 and 3 are available for operator use. During operation, these are the alarms that 
are sounded to alert the operator of a problem or condition that requires operator 
intervention. Alarms 1 through 3 also provide individual output voltages at CN007 (15-pin 
connector) on the motherboard (refer to Figure 2-9 for location). 

110 Vac at 0.5A or 24 Vdc at lA is available for use by external devices during alarm 
conditions at the following pin numbers of CN007: 

• Alarm 1 - pins 1 and 9. 

• Alarm 2 - pins 2 and 10. 

• Alarm 3 - pins 3 and 11. 

NOTE Alarms can be reset (individually or all at once) using the front 
panel control or by sending a command over the RS-232C serial 
interface. See Sections 3 and 4 for more information. 
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2.8. INITIAL TURN-ON 
The following instructions are provided to power-up and check the overall operation of the 
RSS-48b for the first time. Also, minor mechanical acijustments are also performed if 
necessary. 

NOTE See Installation Troubleshooting (paragraph 2.9) if problems are 
encountered-with the initial tum-on procedures. 

2.8.1. INITIAL POWER-UP 
Procedures to power-up the RSS-48b for the first time are as follows (see Figure 2-12): 

1. Prior to plugging in the RSS-48b, verify that: 

• the site chosen meets or exceeds the requirements described in paragraph 2-4. 

• the RSS-48b has been placed and leveled, and that all internal and external 
packing material and restraining devices have been removed using the 
instructions provided in paragraphs 2.5 and 2.6. 

• the RSS-48b has been installed (w/tape drives), cabled and configured (both 
power and communication) using the instructions provided in paragraph 2. 7 .2. 

2. Set both the front panel system and drive circuit breakers to OFF. 

3. Open the front door, and perform a visual inspection of the inside of the RSS-48b to 
ensure that there are no foreign objects present. If data cartridges are installed in the 
rotary storage drum, verify that all are not protruding from the face of the drum. 

4. Physically move the the Elevator Assembly (up/down) and the Handler Assembly 
(in/out) to verify a full range of free movement. 

5. Plug the RSS-48b power cable into the proper power source. 

6. Set the installed tape drive(s) power switches to the ON position. Power-up 
instructions are provided in the User's Guide or Operator's Manual supplied with the 
tape drive. 

NOTE Tape drives will not power-up until the front panel drive circuit 
breaker is set to ON. 

7. Set the front panel drive circuit breaker to ON. Verify each tape drive performs a 
successful power-up. 

8. Close the front door. 

9. Set the front panel system circuit breaker to ON. Verify that: 

• the rotary storage drum rotates CW to the next face position. 

• the Handler moves to the full out or middle position (whichever is closest). 

• the Elevator moves to the closest bin number or tape drive position. 
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FRONT DOOR _ _,____. 

KEYLOCK----+--1-M-1 

Figure 2-12. RSS-48b Initial Tum-on 
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2.8.2. OPERATIONAL CHECK AND ADJUSTMENT 
Prior to operating the RSS-48b, adjust the installed tape drive(s) height and depth as 
follows: 

1. Set the front panel drive circuit breaker to off. 

2. Open the front door and insert a data cartridge into the tape drive being adjusted. 
Because the drive is off, the cartridge can only be inserted part way. Just insert the 
cartridge until flush against the internal stop. 

WARNING I 
•------- The next steps must be completed by Metrum Trained 

personnel only, because they must be performed with 
power applied to the RSS-48b and the front door open. 
Both electrical shock hazard and mechanical hazard from 
moving parts exist when operating the RSS-48b with the 
door open. Take necessary precautions to protect yourself 
from both hazards during the remainder of this procedure. 

WARNUNG I . 
•------• Da die nachsten Schrltte bel geOffneter VordertOr und 

elngeschalteter Stromzufuhr der RSS-48b erfolgen, dOrfen 
sle nur von Personal durchgefOhrt werden, das von Metrum 
geschult wurde. Belm Betrleb der RSS-48b bel geOffneter 
TOr besteht das Rlslko elnes elektrlschen Schlags und 
Verletzungsgefahr durch bewegllche mechanlsche Telle. 
Zurn Schutz vor belden Gefahren wahrend dleses 
Verfahrens alle erforderllchen VorslchtsmaBnahmen 
ergrelfen. 

I AVERTISSEMENT I 
,_,. ______ .. Les etapes sulvantes dolvent Atre effectuees par du 

personnel forme par Metrum seulement, car elles dolvent 
Atre effectuees pendant que le RSS-48b est sous tension 
et que la porte avant est ouverte. La manlpulatlon de 
pieces pendant l'exploltatlon du RSS-48b avec la porte 
ouverte presente toujours un rlsque de choc electrlque et 
un danger mecanlque. Prenez les precautions necessalres 
pour vous proteger contre ces deux dangers pendant le 
reste de la procedure. 

3. Locate the interlock switch on the upper right side of the RSS-48b (see Figure 2-13), 
remove the access cover, and pull the plunger to the full out position (interlock 
defeated). 

4. Use the DOWN button to position the handler at the data cartridge in the tape drive. 

5. Press the EJECT button and verify that the handler grabs the data cartridge JUST as 
the leaf spring touches the back of the cartridge as shown in Figure 2-13. 

• If incorrect, drive depth is adjusted by removing the lower rear panel and 
SLIGHTLY adjusting the tape drive's rail stops (two M4 cap head screws on 
each stop) to position the tape drive more in or out. Repeat step until correct. 
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Figure 2-13. RSS-48b Initial Check and Adjustments 
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6. Leave the data cartridge installed in the tape drive as in step 2. Use the 
UP/DOWN/EJECT buttons to grasp the data cartridge installed in bin A 12. 

7. Use the DOWN button to position the handler w/data cartridge until it is even with the 
data cartridge in the tape drive. Proper alignment is when the data cartridge in the 
handler is slightly higher (1/32 inch) than the data cartridge installed in the tape 
drive and when both sides are even (refer to Figure 2-13). 

• If incorrect, drive adjustment is required. Note direction and distance that 
drive needs to be adjusted . 

._._w•A•R•N•l•N•G--1 A minimum of 2 persons are required to perform the next 
step. If the cartridge Loader Assembly Is allowed to drop 
uncontrolled, serious bodlly Injury and/or equipment 
damage may result. 

WARNUNG I 
•------ Mlndestens 2 Personen slnd zur AusfOhrung des nlchsten 

Schrlttes erforderllch. Wenn die Patronenladeelnhelt 
unkontrolllert fallen gelassen wlrd, kann das zu ernsthafter 
KOrperverletzung bzw. Gerateschaden fOhren. 

I AVERTISSEMENT I 
•-------- II faut au minimum 2 personnes pour effectuer l'operatlon 

sulvante. SI on lalsse tomber l'ensemble de chargeur a 
cartouche, on s'expose a des blessures et/ou a des degats 
materlels graves. 

Loosen the two knurled fastening screws and lower the Cartridge Loader Assembly to the 
floor. While lowering the Cartridge Loader Assembly, make sure the cable harness on the 
lower left corner is free. 

Loosen the four 8 mm bolts holding the drive's left and right rack slides. 

Rotate both adjustment screws (CW raises drive, CCW lowers the drive) until the drive is 
at the correct height. 

Raise the Cartridge Loader Assembly and tighten the two knurled fastening screws. 

Verify alignment is correct. Repeat step until correct alignment is achieved. 

NOTE The remaining procedures check basic functions to verify proper 
alignment. 

8. Open the front door and insert a data cartridge (with bar code label) into bin A 01. 
Close the front door. 

9. Power-up the RSS-48b using the instructions provided in paragraph 2-8. 
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10. Using the RSS-48b's front panel, perform the following actions: 

[ ] press the LEFT button once and verify the rotary storage drum moves one face to 
the left. 

[ ] press the RIGHT button once and verify the rotary storage drum moves back 
one face to the right. 

[ ] press the UP button once and verify the handler assembly moves up one bin 
number (unless at 01 already) or tape drive position. 

[ ] press the DOWN button once and verify the handler assembly moves down one 
bin number or tape drive position (unless at the bottom drive already). 

[ ] use the UP/DOWN and RIGHT/LEFT buttons until the handler is positioned at 
the data cartridge in bin A 01. 

[ ] press the BAR CODE READ button and verify the bar code is shown on the front 
panel display. 

[ ] press the EJECT button and verify the handler grabs the data cartridge. 

[ ] press the DOWN button until the handler is positioned at the installed tape 
drive. 

[ ] press the INJECT button and verify the handler pushes the data cartridge into 
the tape drive, and that the tape drive loads the cartridge. 

[ ] open the front door and manually eject the data cartridge from the tape drive. 
Close the front door. 

[ ] with the handler positioned at the ejected data cartridge in the tape drive, press 
the EJECT button and verify the handler grabs the data cartridge. 

[ ] press the UP button until the handler is positioned at bin A 12. 

[ ] press the INJECT button and verify the handler pushes the data cartridge into 
the rotary storage drum bin. 

11. Analyze the results of the operational check. 

• If the check performed without problem, the RSS-48b is ready for operation. See 
Section 3 for information. 

• Any problems indicate the RSS-48b requires service. See Section 5 for more 
information on locating the malfunction before proceeding with operation. 

12. Replace switch cover. 

2·34 RSS•48b INSTALLATION 



2.9. INSTALLATION TROUBLESHOOTING 
Use the following procedures to assist you in determining the location of problems 
encountered in getting the RSS-48b on line and performing basic functions. 

1. Verify•that the RSS-48b is properly connected to facility power. 

2. Verify that front pariel drive circuit breaker is set to ON. 

3. Are the tape drives running? 

• If not, set the system and drive circuit breakers to OFF and check the ac facility 
power to ensure that the proper voltage is being applied to the RSS-48b. Also 
check that the installed tape drive(s) are switched to ON, are configured to 
operate on the ac facility power available, are connected to the power cables on 
the rear of the RSS-48b, and that the fuses installed are the correct size and not 
electrically open. Instructions are provided in the User's Guide or Operator's 
Manual supplied with the tape drive. 

4. Verify that front panel system circuit breaker is set to ON. 

5. Are the cooling fans running? 

• If not, set the system and drive circuit breakers to OFF and check: the ac 
facility power to ensure that the proper voltage is being applied to the RSS-48b, 
that the power transformer voltage selector jumper is set to the correct setting. 

6. Does the RSS-48b complete the operational check? 

• If' not, perform as instructed. 

7. For all other failures, see the instructions provided in Section 5. 
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3. OPERATION 

3.1. GENERAL 

3.2. 

This section provides operating information for the RSS-48b. The RSS-48b requires very 
little direct physical operator contact during normal operation, as all functions are 
normally accessed using the controller. After installation (described in Section 2) and 
loading the RSS-48b with up to 48 data cartridges (described later), local operator functions 
primarily consist of turning power on or off, and performing operator's preventive 
maintenance. 

Command syntax used during remote operation over the RS-232C serial interface is also 
provided later in this section. 

RSS-48b FRONT AND REAR PANEL FEATURES 
The paragraphs that follow explain the function of the RSS-48b front and rear panel 
connectors, controls, and indicators. Refer to Figure 3-1 for item locations. 

A Key Lock: Ace® type lock used to open the front door. 

•-W•A•R•N•l•N•G _ _.I Do not operate the RSS-48b with the front door open. 
Both electrlcal shock hazard and mechanlcal hazard from 
moving parts exist when operating the RSS-48b with the 
door open . 

.... w.A·R·N·U·N·G---1 Die RSS-48b nlcht bel geOffneter FronttOr betrelben. 
Sowohl die Gefahr elnes elektrlschen Schlags als auch die 
Gefahr durch slch bewegende Telle besteht, wenn die 
RSS-48b bel oftener TOr betrleben wlrd. 

I AVERTISSEMENT I 
•-------- Ne pas utlllser le RSS-48b quand le panneau avant est 

ouvert. II exlste des dangers d0,1ectrocut1on et des 
rlsques de blessures provenant de pltces m,canlques en 
mouvement lorsqu'on utlllse le RSS-48b avec le panneau 
avant ouvert. 

B Front Door: Provides access to the assemblies and components housed inside the 
RSS-48b. Window allows viewing of internal workings. Also contains the air filter 
element. Door can only be opened using the ACE® key provided. 

C Cartridge Loader Retaining Screws: Two knurled captive screws and two hex 
drive screws that lock the Cartridge Loader Assembly in the closed position. 

D Operational Panel: Contains eight pushbuttons aud a florescent display used 
during local operation. See Figure 3-2 for additional information. 
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E Cooling Fan Exhaust Port: Single fan pulls heated air out of the RSS-48b cabinet. · 
This port must be kept clean and unobstructed during operation . 

. 
• . 

FRONT VIEW REAR VIEW 

Figure 3-1. RSS-48b Front and Rear Panel Features 
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F Interlock: Three position switch senses the status of the front door. During normal 
operation, switch is either closed or open. When the plunger is pulled out, the 
interlock is defeated allowing operation with the front door open. 

WARNING I 
,.,_ _____ _. Do not operate the RSS-48b with the front door open. 

Both electrlcal shock hazard and mechanical hazard from 
moving parts exist when operating the RSS-48b with the 
door open . 

WARNUNG I 
._ _____ _. Die RSS-48b nlcht bel geOffneter FronttOr betrelben. 

Sowohl die Gefahr elnes elektrlschen Schlags als auch die 
Gefahr durch slch bewegende Telle besteht, wenn die 
RSS-48b bel offener Tar betrleben wlrd. 

I AVERTISSEMENT I 
""------.- Ne pas utlllser le RSS-48b quand le panneau avant est 

ouvert. II exlste des dangers d'electrocutlon et des 
rlsques de blessures provenant de pieces mecanlques en 
mouvement lorsqu'on utilise le RSS-48b avec le panneau 
avant ouvert. 

G Rotary Storage Drum: Stores up to 48 data cartridges. The drum rotates to one of 
four faces (A-D) allowing access to each of the 12 bins by the Handler Assembly. 
Precise position is determined using sensors located on the top of the drum. 

H Tape Drive Power Cables: Two AC power cables terminated with female CEE 22 
connectors used to connect up to two installed tape drives or accessories. Power is 
only applied to these cables when the front panel drive circuit breaker is ON. 

J Tape Drive(s) (supplied separately): Allows installation of two RSP-2150 or 
VLDS tape drives. Each drive is mounted from the rear on a rack slide. Refer to 
Section 2 for more information on installing tape drives. 

K Terminal Strip TB2: A four position 3-wire power strip provides AC power to the 
tape drives and/or controller. Tape drive cables are connected at the factory. 
Controller power cables (not supplied) need to be connected by the user (if required). 

L Power Transformer: Transforms the various input line voltages to a standard 
100 Vac for the power supplies and drive motors (elevator, and rotary storage drum). 
Also contains the line voltage selection jumper. 

M Power Chassis: Contains the terminal strips, power transformer, filters, power 
supplies, and motor drivers used during RSS-48b operation. 

N Access Panels: Three removable panels (two on the rear panel, one on the floor) 
used to route communication, power, and serial interface cables to/from the inside of 
the RSS-48b. Refer to Section 2 of this manual for more information on cabling. 

P AC Input Terminal Strip TBl: Used to apply AC power to the RSS-48b AC power 
supply using a removable AC power cord (supplied). Refer to Section 2 of this manual 
for more information on power cabling. 
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Q Rollers/Leveling Pad: . Four caster type rollers are used to position the RSS-48b. 
Once in position, leveling pads are lowered to provide a stable and level installation. 
Refer to Section 2 of this manual for more information on positioning and leveling. 

R RS-232C Serial Interface Connector: 25-pin female connector used for both 
control and data interchange between the controller and the RSS-48b. Refer to Section 
2 of this manual for additional information on serial interface cabling. 

S External Alarm Connector: 15-pin female connector used to notify external 
devices of an alarm condition. Refer to Section 2 of this manual for additional 
information on alarm cabling. 

T Circuit Breakers: Two separate 20 amp circuit breakers used to apply power to the 
RSS-48b. The drive breaker applies power to the tape drive power cables, while the 
system breaker applies power to the remainder of the RSS-48b. 

U Card Cage: Houses the control electronics in the RSS-48b. Includes seven removable 
Circuit Card Assemblies (CCA's) and one interconnecting motherboard. 

V Handler Assembly: Used to inject and eject data cartridges from the rotary storage 
drum and installed tape drive(s). Also contains the circuitry to read the bar code 
data. 

W Cartridge Loader Assembly: Physically houses the Handler and Elevator 
assemblies that provides the Z-axis (in/out) and Y-axis (up/down) movement of data 
cartridges. Cartridge Loader Assembly can be lowered to access the installed tape 
drive adjustment screws and shipping brackets by loosening the retaining screws. 

WARNING I •------ia A minimum of 2 persons are required to lower the cartridge 
Loader Assembly. If It Is allowed to drop uncontrolled, 
serious bodlly Injury and/or equipment damage may result. 

WARNUNG I Zur lnstallatlon dar Ladevorrlchtung !Or die Kanuschan 
slnd zwel Personen erforderllch. Wenn sle fallengelassen 
wlrd, kOnnen schwere Verletzungen bzw. BeschAdlgungen 
am Gerlt auftreten. 

I AVERTISSEMENT I 
,.. _______ II taut au molns deux personnes pour abalsser l'unlte de 

chargement de cartouche. SI cette unite tombe sans 6tre 
retenue, des blessures corporelles graves et/ou des 

X 

y 

dommages materlels _pourralent en resulter. 

Air Filter Element: Removable filter used to cleanse cooling air before entering 
the RSS-48b. 

EMI Shield: Used to reduce radiated emissions from the RSS-48b. 
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3.2.1. OPERATIONAL PANEL 

0 

0 

The paragraphs that follow explain the function of the front operational panel controls, and 
indicators. Refer to Figure 3-2 for item locations. 

NOTE When a button is green, it indicates that operation has been 
disabled by the RS-232C serial interface. 

0 0 

0 0 

Figure 3-2. RSS-48b Operational Panel Features 

A Display: 256 X 64 character florescent display shows bar code reader data, drive 
configurations, and the user defined character strings sent via the RS-232C serial 
interface. 

B Left Drum Position Button: Press to rotate the rotary storage drum CCW 90° to 
the next face. 

C Right Drum Position Button: Press to rotate the rotary storage drum CW 90° to 
the previous face. 

D Up Cartridge Handler Button: Press to move the Handler Assembly one position 
(bin or tape drive) higher. Action is ignored if the handler is at the top most position. 

E Inject Cartridge Handler Button: Press to insert the data cartridge currently 
loaded in the Handler Assembly (using the EJECT button) into the tape drive or bin 
directly in front of the handler. Action is ignored if the handler is not located at a bin 
position or tape drive, or if a data cartridge is not in the handler. 

NOTE When inserting the data cartridge into a tape drive, verify that 
power is applied and that another data cartridge is not currently 
loaded. When inserting the data cartridge into a rotary storage 
drum bin, verify that another data cartridge is not currently 
loaded. 
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3.3. 

3.4. 

F Eaect Cartridae Handler Button: Press to grasp the data cartridge directly in 
front of the handler (in a tape drive or bin). Action is ignored if a data cartridge is 
currently loaded in the handler. 

NOTE An alarm signal will occur if a data cartridge is not located in 
front of the handler. Press Alarm Reset button to turn off alarm. 

G Down Cartridae Handler Button: Press to move the Handler Assembly one 
position (bin or tape drive) lower. Action is ignored if the handler is at the bottom 
most position. 

B Bar Code Read Button: Press to read the bar code label on the data cartridge 
located directly in front of the handler (in a tape drive or bin). Read result is 
displayed on the display. "•••••••••••••" is shown on the display if a data 
cartridge is not present, or if the bar code was not detected. 

NOTE The greates~ cause of bar code read failures is foreign matter on the 
bar code label. 

J Alarm Reset Button: Button lights to indicate that a system error has occurred, or 
the Alarm On command has been sent over the RS-232C serial interface. Press to 
reset the alarm condition. Pressing this button also clears a bar code data currently 
on the display. 

TAPE DRIVE FEATURES 
Features for the user supplied tape drives can be found in the Operator's Manual or User's 
Guide provided with the tape drive. 

DATA CARTRIDGES 
Data is stored on up to 48 one-half inch data cartridges installed in the RSS-48b. Each data 
cartridge is· identified using a unique bar code label. Bar code labels must be affixed to 
each data cartridge prior to loading them in the rotating storage druin. 

3.4.1. BAR CODE LABEL 

3-6 

The bar code reader recognizes the following types of bar codes. 

• Code 39 (3 of 9 code). 

• Interleaved 2 of 5 code. 

• UPC/EAN/JAN codes. 

• Standard Codabar (NW7). 

• Code 128. 

NOTE The bar code reader may have difficulty reading dirty or damaged 
bar code labels. Clean or replace labels as required. 
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DATA 
CARTRIDGE 

RSS-48b OPERATION 

. / BLANK SPACE'-.... 

MIN JII ' MIN 
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II I Ill I Ill 111111111111111 

BAR CODE LABEL BAR CODE DATA 

MIN 

0.851N. r 
(21.5mm) 

DATA 
CARTRIDGE 

Figure 3-3. Bar Code Label and Data Cartridge Loading 
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A maximum of 13 characters may be used. The following information is provided to assist 
in the manufacture of bar code labels (refer to Figure 3-3): 

• A 20.0 mm (0.8 in.) blank space (minimum) must exist between the left side of the bar 
code label and the bar code data. 

• A 11.0 mm (0.43 in.) blank space (minimum) must exist between the right side of the 
bar code label and the bar code data. 

Both standard and custom bar code labels are available from your Distributor. Refer to 
Section 1 for more information on obtaining bar code labels. 

Labels must be placed on each data cartridge inserted in the RSS-48b as follows. 

1. Clean area where bar code label is being placed using a damp cloth . Remove old bar 
code labels if present. 

2. Place bar code label in the cartridge recess area as shown in Figure 3-3. When 
placing label: 

• Make sure the labels fit squarely on the cartridges in the bar code label area. 

• When the label is properly affixed, a 21.5 mm (0.85 in.) blank space 
(minimum) will exist between the right side of the data cartridge and the bar 
code data. 

• Avoid touching the bar code whenever possible. 

3.4.2. LOADING DATA CARTRIDGES 
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NOTE Data cartridges should only be loaded with the RSS-48b in local 
operating mode (all button lights oft). 

Data cartridge loading consists of inserting up to 48 data cartridges into the RSS-48b rotary 
storage drum as described below and illustrated in Figure 3-3. 

The data cartridges recommended for use by the RSS-48b are Metrum Data Cartridges. 
These data cartridges are specially designed for use in all Metrum Tape Drives. 

NOTE Use of other than approved medium may result in degraded 
performance and/or may void the warranty of the tape drive. Refer 

· to the Operator's Manual or User's Guide supplied with the tape 
drive for more information. 

1. Verify that bar code labels have been installed in accordance with the instructions 
provided in paragraph 3.4.1. 

2. Close the front door. 

3. Use the LEFT and RIGHT buttons to move the rotary storage drum to the desired face. 
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4. Open the front door. 

'--W•A•R•N•l•N•G-_.I Do not operate the RSS·48b with the front door open. 
Both electrlcal shock hazard and mechanlcal hazard from 
moving parts exist when operating the RSS•48b with the 
door open. 

WARNUNG I 
~-----• Die RSS-48b nlcht bel geOffneter FronttOr . betrelben. 

Sowohl die Gefahr elnes elektrlschen Schlags als auch die 
Gefahr durch slch bewegende Telle besteht, wenn die 
RSS·48b bel oftener TOr betrleben wlrd. 

I AVERTISSEMENT I . 
•------• Ne pas utlllser le RSS•48b quand le panneau avant est 

ouvert. II exlste des dangers d'electrocutlon et des 
rlsques de blessures provenant de pieces mecanlques en 
mouvement lorsqu"on utlllse le RSS-48b avec le panneau 
avant ouvert. 

5. Make sure the bin is clean and clear of obstructions .. 

6. Load data cartridges in the desired bins of the current face. 

• Verify that data cartridges are loaded with the tape cover entering the bin first. 
The write prc:>tect tab should be at the back left comer and the bar code label on 
the right side. 

• Once installed, the data cartridge must be completely in the bin. 

7. Close the front door when finished. 

8. Repeat steps 3 through 7 until all data cartridges are installed. 

3.4.3. UNLOADING DATA CARTRIDGES 
NOTE Data cartridges should only be unloaded with the RSS-48b in local 

operating mode (all button lights off). 

1. Use the LEFI' and RIGHT buttons to move the rotary storage drum to the desired face. 

2. Open the front door. 
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'--W•A•R•N•l•N•G--1 Do not operate the RSS-48b with the front door open. 
Both electrical shock hazard and mechanical hazard from 
moving parts exist when operating the RSS-48b with the 
door open. · 

'-•W-A·R·N·U·N·G--1 Die RSS-48b nlcht bel ge(Ufneter Fronttor betrelben. 
Sowohl die Gefahr elnes elektrlschen Schlags als auch die 
Gefahr durch slch bewegende Telle besteht, wenn die 
RSS-48b bel oftener TOr betrleben wlrd. 

I AVERTISSEMENT I 
~, ------• Ne pas utlllser le RSS-48b quand le panneau avant est 

ouvert. II exlste des dangers d'electrocutlon et des 
rlsques de blessures provenant de pltces mecanlques en 
mouvement lorsqu'on utlllse le RSS-48b avec le panneau 
avant ouvert. 

3. Unload data cartridges from the desired bins of the current face. 

4. Close the front door when finished. 

5. Repeat steps 1 through 4 until the desired data cartridges have been removed. 

3.4.4. DATA CARTRIDGES HANDLING 

. 3-10 

Data cartridges are manufactured to strict standards and licensing agreements, They 
must be handled carefully and protected from mechanical shock and contamination. See 
Figure 3-4 for an illustration of cartridge features. 

Store cartridges in protective sleeve whenever they are removed from the RSS-48b rotary 
storage drum. Data cartridges being stored for a long period of time should be placed in the 
optional protective case. Cases should always be stored on edge (not more than two high) in 
a cool, dry area (ideally 20° Cat 50% RH). Avoid storing cartridges in direct sunlight or 
near heat sources. Store cartridges with the tape fully rewound. If the tape appears to be 
rewound unevenly, rewind again to obtain an even tape pack. 

Cartridges must be kept at room temperature for at least one hour prior to use. Use of a cold 
cartridge in a warm drive can result in moisture condensation within the tape drive. 
Moisture in the tape drive can cause drive and/or tape damage. 

Recorded data cartridges must be protected from magnetic fields. Placing a recorded data 
cartridge within a magnetic field may modify or erase the data. 

The data cartridge has a write protect tab located at the back left edge of the cartridge. The 
write protect tab can be removed to prevent recording on the cartridge tape. Place adhesive 
tape over write protect slot to re-record on the data cartridge. 

Each cartridge has a hinged protective cover over its tape access edge. This cover opens 
automatically when the cartridge is loaded into the tape drive, and closes when the data 
cartridge is removed from the tape drive. The cover protects the tape from damage and 
contamination in the rotary storage drum. The cover should not be opened when the 
cartridge is out of the RSS-48b. Do not touch the tape surface. Contaminants from your 
skin may deteriorate the tape coating and cause data dropouts . 
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Figure 3-4. RSS-48b Data Cartridge 
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3.5. LOCAL OPERATING PROCEDURES 
The following instructions are provided to power-up and operate the RSS-48b using the front 
panel. 

3.5.1. POWER-UP 
Procedures to power-up the RSS-48b are as follows (see Figure 3-5): 

1. Prior to powering up the RSS-48b, verify that the RSS-48b: 

• has been properly installed and configured using the instructions provided in 
Section 2. 

• is loaded with the desired amount of data cartridges in the desired bin 
positions. Also make sure each data cartridge is affixed with a bar code label. 

2. Set both front panel circuit breakers to OFF. 

3. Open the front door, and perform a visual inspection of the inside of the RSS-48b to 
ensure that there are no foreign objects present. Verify that all installed data 
cartridges are not protruding from the face of the rotary storage drum. 

4. Physically move the the Elevator Assembly (up/down) and the Handler Assembly 
(in/out) to verify a full range of free movement. 

5. Set the power switches on the tape drive(s) to ON. 

6. Close the front door. 

7. Plug the RSS-48b power cable into the proper source. 

8. Set the front panel drive circuit breaker to ON. Verify each tape drive performs a 
successful power-up. 

9. Set the front panel system circuit breaker to ON. Verify that: 

• the rotary storage drum rotates CW to the next face position. 

• the handler moves to the full out or middle position (whichever is closest). 

• the elevator moves to the closest bin number or position. 

• If any of the indications are incorrect, or if an error is displayed, troubleshoot 
using the information in Section 5 before proceeding. 

3.5.2. OPERATION 
Local operation of the RSS-48b consists of moving data cartridges to/from the installed tape 
drives and the rotary storage bin, and reading bar code data. Refer to paragraph 3.2; 1 
earlier in this section for information on the operational panel controls and indicators. 

3.5.3. POWER DOWN 

3-12 

Procedures to power down the RSS-48b are as follows (see Figure 3-5): 

1. Verify that data cartridges are not currently loaded in the tape drives. If necessary, 
open the door and manually eject the data cartridge. 

2. Verify that the rotary storage drum, handler, and elevator motors are NOT turning, 
then set the front panel system circuit breaker to OFF. 

3. Set the front panel drive circuit breaker to OFF. 
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Figure 3-4. RSS-48b Data Cartridge 
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3.5. LOCAL OPERATING PROCEDURES 
The following instructions are provided to power-up and operate the RSS-48b using the front 
panel. 

3.5.1. POWER-UP 
Procedures to power-up the RSS-48b are as follows (see Figure 3-5): 

1. Prior to powering up the RSS-48b, verify that the RSS-48b: 

• has been properly installed and configured using the instructions provided in 
Section 2. 

• is loaded with the desired amount of data cartridges in the desired bin 
positions. Also make sure each data cartridge is affixed with a bar code label. 

2. Set both front panel circuit breakers to OFF. 

3. Open the front door, and perform a visual inspection of the inside of the RSS-48b to 
ensure that there are no foreign objects present. Verify that all installed data 
cartridges are not protruding from the face of the rotary storage drum. 

4. Physically move the the Elevator Assembly (up/down) and the Handler Assembly 
(in/out) to verify a full range of free movement. 

5. Close the front door. 

6. Plug the RSS-48b power cable into the proper source. 

7. Set the front panel drive circuit breaker to ON. Verify each tape drive performs a 
successful power-up. 

8. Set the front panel system circuit breaker to ON. Verify that: 

• the rotary storage drum rotates CW to the next face position. 

• the handler moves to the full out or middle position (whichever is closest). 

• the elevator moves to the closest bin number or position. 

• If any of the indications are incorrect, or if an error is displayed, troubleshoot 
using the information in Section 5 before proceeding. 

3.5.2. OPERATION 
Local operation of the RSS-48b consists of moving data cartridges to/from the installed tape 
drives and the rotary storage bin, and reading bar code data. Refer to paragraph 3.2.1 
earlier in this section for information on the operational panel controls and indicators. 

3.5.3. POWER DOWN 
Procedures to power down the RSS-48b are as follows (see Figure 3-5}: 

1. Verify that data cartridges are not currently loaded in the tape drives. If necessary, 
open the door and manually eject the data cartridge. 

2. Verify that the rotary storage drum, handler, and elevator motors are NOT turning, 
then set the front panel system circuit breaker to OFF. 

3. Set the front panel drive circuit breaker to OFF. 
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Figure 3-5. Local Operation 
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3.6. REMOTE OPERATING PROCEDURES 
The following instructions are provided to power-up and operate the RSS-48b using a 
controller over the RS-232C serial interface. 

3.6.1. POWER-UP 
1. Prior to powering up the RSS-48b, verify that the RSS-48b: 

• has been properly installed and configured using the instructions provided in 
Section 2. Record the communication parameters set-up in paragraph 2. 7 .4.3 
(e.g. baud rate, parity, data bits, etc) for use in configuring the communication 
program's parameters. 

• is loaded with the desired amount of data cartridges in the desired bin 
positions. Also make sure each data cartridge is affixed with a bar code label. 

2. Apply power to the controller and verify proper boot-up. 

3. Power-up the RSS-48b using the instructions provided in paragraph 3.5.1. 

4. Load the communication program in the controller and set the parameters to match 
the RSS-48b communication parameters (refer to paragraph 2.7.4.3). 

5. The RSS-48b is now ready to receive control commands and data from the controller 
via the RS-232C serial interface. 

3.6.2. OPERATION 
Remote operation of the RSS-48b consists of issuing commands to the RSS-48b from a 
controller over the full duplex asynchronous serial RS-232C (EIA-232-C) interface. 
Paragraph 3.7 contains information to assist in operation of the RSS-48b using remote 
commands. Included are descriptions of all of the commands that the RSS-48b supports. 

NOTE Commands that initiate mechanical actions (e.g. rotary storage 
drum movement, elevator movement, etc) will not be executed or 
completed if the front door is opened. See paragraph 3.7.21 for more 
information about open door interrupts. 

3.6.3. POWER DOWN 
Power down the RSS-48b using the instructions provided in paragraph 3.5.3. 
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3.7. COMMANDS 
NOTE For best results, commands should be executed one at a time, and 

then each response analyzed to verify proper execution before 
executing the next command. 

Commands from the controller to the RSS-48b, and responses from the RSS-48b to the 
controller are variable length ASCII characters bracketed by an alphabetic header 
character "O", and a terminator character">". The command format is shown on the 
next page. 

NOTE, 

Header 

"O" 

NOTE 

Commands are displayed, and should be sent, using CAP IT AL 
LETTERS only. 

Command I.D. Parameters Term 

A to J, L to Z, and KS Upper case alphanumeric ">" 
characters, (special char allowed) 

Terminator is selected using the CPU CCA S001 position 4. Refer to 
Section 2 for more information. 

This paragraph contains descriptions of all of the commands that the RSS-48b supports. 
The commands are listed in alphabetical order, and each command contains the following 
information. 

• Purpose: a brief statement of the command's purpose. 

• Command Format: describes the command syntax and parameter limits. 

• Example: provides an example of the command. 

• Response: describes normal response (including returned data) and possible error 
conditions that may occur when executing the command. · 
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3.7.1. ALARM CLEAR COMMAND 
PURPOSE 

3-16 

This command is used to terminate active alarm(s) (both audio and output(s) at CN007 on 
the motherboard). 

NOTE Refer to Section 2 for more information on alarm outputs. 

COMMAND FORMAT 

0 

Acceptable 
Position Entries 

1 0 
2 F 
3 * 
4 * 
5 * 
6 o to 3 

7 > 

EXAMPLE 

I' * * * > 

Descriotion 

Header character 
Command 1.0. character 
Fill character 
Fill character 
Fill character 
Alarm(s) to Clear. Alarm 1 is the system alarm, alanns 2 

and 3 are defined by the user. Select 0 to reset all 
three alarms. Refer to Section 2 for more information. 

Terninator character 

Send the following command to reset all three alarms: OF***0> 

RESPONSE 
This command does not return a response. 
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3.7.2. ALARM ON COMMAND 
PURPOSE 
This command is used to sound the audio alarm and send output(s) to CN007 on the 
motherboard. 

NOTE Refer to Section 2 for more information on alarm outputs. 

COMMAND FORMAT 

0 y * * * > 

~cceptable 
Position Entries Descriotion 

1 0 Header character 
2 y Convnand 1.0. character 
3 * AU character 
4 * AU character 
5 * AU character 
6 0to3 Alarm(s) to Activate. Alarm 1 is the system alann, alanns 

2 and 3 are defined by the user. Select 0 to activate all 
three alarms. Refer to Section 2 for more information. 

7 > Terminator character 

EXAMPLE 
Send the following command to activate all three alarms: OY***0> 

RESPONSE 
This command does not retum a response. 
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3.7.3. BAR CODE READ COMMAND 1 

PURPOSE 

3-18 

This command is used to read all 12 data cartridge bar codes loaded in the rotary storage 
drum face specified. 

NOTE To interrupt and stop the Bar Code Read Command 1, send 
"OKS***>. 

COMMAND FORMAT 

0 B * > 

~cceptable 
Position Entries Descriotion 

1 0 Header character 
2 H command I.D. character 
3 A,B,C,D, Drum Face. A, B, C, Dor 1 (1 ""current face). 

or 1 
4-5 01 or 12 Direction. 01 is top to bottom. 12 is bottom to top. 

6 * FiU character 
7 > Terminator character 

EXAMPLE 
Send the following command to read all data cartridge bar codes in face A from top to 
bottom: OHA0l*> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• Returns the following string twelve times (representing each bin in the face) if the 
command executed normally: 

• 

0 B • • • > 

Position 

1 
2 
3 

4-5 

6-18 

19 

NOTE 

Returned 
Character Descriotion 

0 Header character 
H command I.D. character 

A,B,C,orD Drum Face Read. A, B, C, or D. 
01 to 12 Drum Bin Level Read. Drum Bin number is from 01 to 

12. 
Any Returns 13 characters of bar code data read. If bar code 

data could not be read, -•***********" is returned. 
> Terminator character 

To interrupt and stop the Bar Code Read Command 1, send 
"OKS***>. 

error code - if the read did not finish or finished abnormally, the alarm is sounded 
and an error code is returned. Table 3-3 contains a list of possible error codes. 
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3.7.4. BAR CODE READ COMMAND 2 
PURPOSE 
This command is used to read the data cartridge bar code in the tape drive or rotary storage 
drum bin specified. 

COMMAND FORMAT 

0 K * > 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 M Convnand 1.0. character 
3 A,B,C,D, Drum Face or Tape Drive. Drum Face is A, B, C, Dor 1 

1, or3 (1 • current face). Tape Drive • 3. 
4-5 01 or 12 Drum Bin or Tape Drive number. H Drum Bin is being 

read, number must be from 01 to 12. If Tape Drive 

* 
being read, number must be 01 or 02. 

6 FiU character 
7 > Terminator character 

EXAMPLE 
Send the following command to read the data cartridge bar code in the bottom tape 
drive: OM302*> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• Returns the following string if the command executed normally: 

0 K • • • > 

Returned 
Position Character Description 

1 0 Header character 
2 M Corrvnand I.D. character 
3 A,B,C,D, Drum Face/Tape Drive React Drum Face is A, B, C, or 

or3 o. Tape Drive is 3. 
4-5 01 to 12 Drum Bin LeveVTape Drive Read. H a Drum Bin is being 

read, returns 01 to 12. Ha Tape Drive is being read, 
returns 01 or 02. 

6-18 Any Returns 13 characters of bar code data read. H bar code 
data could not be read, ""************" is returned. 

19 > Terminator character 

• error code - if the read did not finish or finished abnormally, the alarm is sounded 
and an error code is returned. Table 3-3 contains a list of possible error codes. 
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3.7.5. CARTRIDGE CARRYING COMMAND 1 
PURPOSE 

3-20 

This command is used to grab a data cartridge from the designated rotary storage drum 
bin and store it into another designated drum bin. Checking whether the data cartridge bar 
code matches the bar code specified in the command before executing the action is 
selectable. 

COMMAND FORMAT 
The command format is as follows: 

0 Q Q ___ _ • • • > 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 a Convnand I.D. character 
3 A,B,C,orD Original Drum Face must be A, B, C, or D. 

4-5 01 or 12 Original Drum Bin number must be from 01 to 12. 
6 YorN Check Bar Code Data is Yes or No. 
7 a Separator character 
8 A,B,C,orD Destination Drum Face must be A, B, C, or D. 

9-10 01 or 12 Destination Drum Bin number must be from 01 to 12. 
11-23 Any Desired bar code fixed at 13 characters. H bar code data 

is less than 13 characters, a space (20h) must be used 
as fill. Must match upper and lower case. H Check Bar 
Code Data is N, this field can be left blank. 

24 > Terminator character 

EXAMPLE 
Send the following command to extract a data cartridge from bin A 03 and store it in bin B 
03 only if the bar code at bin A 03 reads "123ABCDEF4567": OQA03YQB03123ABCDEF4567> 

RESPONSE 

Returns the following response depending on how the command was executed. 

• 
• 

• 

• 

OD> - if the command executed normally . 

OE> - if the bar code could not be read, the alarm is sounded and the command is 
aborted. 

OBbar code> - if the bar codes did not match, the alarm is sounded and the data 
cartridge bar code is returned. The command is also aborted. 

error code - if the bar codes matched, but the store did not finish or finished 
abnormally, the alarm is sounded and an error code is returned. Table 3-3 contains 
a list of possible error codes. 
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3.7.6. CARTRIDGE CARRYING COMMAND 2 
PURPOSE 
This command is used to grab a data cartridge that has been ejected from the designated 
tape drive and load it into the next designated tape drive, without a checking the bar code. 

For this command to execute, the data cartridge must have been previously ejected from the 
tape drive. 

COMMAND FORMAT 

0 p * * > 

~cceptable 
Position Entries Description 

1 0 Header character 
2 p Command I.D. character 
3 1 or2 Original Tape Drive Number must be 1 or 2. 
4 1 or2 Destination Tape Drive Number must be 1 or 2. 
5 * Fill character 
6 * Fill character 
7 > Terminator character 

EXAMPLE 
Send the following command to extract a data cartridge from the top tape drive and store it 
in the bottom tape drive: OP12**> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OV> - if the command executed normally. 

• error code - if the store did not finish or finished abnormally, the alarm is sounded 
and an error code is returned. Table 3-3 contains a list of possible error codes. 

RSS-48b OPERATION 3-21 



3.7.7. CARTRIDGE HANDLER MOVE COMMAND 
PURPOSE 

3-22 

This command is used to position the Handler Assembly to the tape drive or rotary storage 
drum bin specified. 

NOTE Drum rotation is also performed if necessary. 

COMMAND FORMAT 

0 R * * > 

"cceptable 
Position Entries Descriotion 

1 0 Header character 
2 R Command I.D. character 
3 A,B,C,D, Destination Drum Face/Tape Drive number. Drum Face 

1, or 2 must be A, B, C, or D. Tape Drive Number must be 1 
or 2. 

4-5 01 or 12 Destination Drum Bin number must be from 01 to 12. If 

* 
a Tape Drive being read, number is disregarded. 

6 Fill character 
7 > Terminator character 

EXAMPLE 
Send the following command to position the Handler Assembly at the bottom tape 
drive: OR200*> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OK> - if the command executed normally. 

• error code - if the command did not finish or finished abnormally, the alarm is 
sounded and an error code is returned. Table 3-3 contains a list of possible error 
codes. 
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3.7.8. CARTRIDGE LOAD COMMAND 1 
PURPOSE 
This command is used to grab a data cartridge from the designated rotary storage drum 
bin, and load it into the designated tape drive without checking the bar code. 

NOTE This command is similar to the Cartridge Load Command 2, where 
the bar code is checked prior to execution. 

COMMAND FORMAT 

0 D > 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 D Command I.D. character 
3 A,B,C,orD Originating Drum Face number must be A, B, C, or D. 

4-5 01 or 12 Originating Drum Bin number must be from 01 to 12. 
6 1 to 2 Destination Tape Drive Number must be 1 or 2. 
7 > Terminator character 

EXAMPLE 
Send the following command to extract a data cartridge from bin A 03 and load it into the 
top tape drive: ODA031> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OD> - if the command executed normally. 

• error code - if the load did not finish or finished abnormally, the alarm is sounded 
and an error code is returned. Table 3-3 contains a list of possible error codes. 
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3.7.9. CARTRIDGE LOAD COMMAND 2 
PURPOSE 

3-24 

This command is used to grab a data cartridge from the designated rotary storage drum 
bin, and load it into the designated tape drive ONLY WHEN the data cartridge bar code 
matches the bar code specified in the command. 

NOTE This command is similar to the Cartridge Load Command 1, where 
the bar code is not checked. 

COMMAND FORMAT 

0 B B • • • 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 B Command 1.0. character 
3 A,B,C, orD Originating Drum Face number must be A, B, C, or D. 

4-5 01 or 12 Originating Drum Bin number must be from 01 to 12. 
6 1 to 2 Destination Tape Drive Number must be 1 or 2. 
7 B Separator character 

8-20 Any Desired bar code fixed at 13 characters. If bar code data 
is less than 13 characters, a space (20h) must be used 
as fill. Must match upper and lower case. If Check Bar 
Code Data is N, this field can be left blank. 

21 > Terminator character 

EXAMPLE 
Send the following command to extract a data cartridge from bin A 03 and load it into the 
top tape drive only if the bar code at A 03 reads "123ABCDEF4567": 
OBA031B123ABCDEF4567> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OK> - if the command executed normally. 

• 

• 

• 

OE> - if the bar code could not be read, the alarm is sounded and the command is 
aborted. 

0 Bbar code> - if the bar codes did not match, the alarm is sounded and the data 
cartridge bar code is returned. The command is also aborted. 

error code - if the bar codes matched, but the load did not finish or finished 
abnormally, the alarm is sounded and an error code is returned. Table 3-3 contains 
a list of possible error codes. 
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3.7.10. CARTRIDGE STORE COMMAND 1 
PURPOSE 
This command is used to grab a data cartridge that has been ejected from the designated 
tape drive and store it into the designated rotary storage drum bin, without checking the bar 
code. 

For this command to execute, the data cartridge must have been previously ejected from the 
tape drive. 

NOTE This command is similar to the Cartridge Store Command 2, where 
the bar code is checked prior to execution. 

COMMAND FORMAT 

0 V > 

l\cceptable 
Position Entries Descriotion 

1 0 Header character 
2 V Command I.D. character 
3 A,B,C,orD Destination Drum Face number must be A, B, C, or D. 

4-5 01 or 12 Destination Drum Bin number must be from 01 to 12. 
6 1 to 2 Originating Tape Drive Number must be 1 or 2. 
7 > Terminator character 

EXAMPLE 
Send the following command to extract a data cartridge from the top tape drive and store in 
bin A 03: OVA031> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OV> - if the command executed normally. 

• error code - if the store did not finish or finished abnormally, the alarm is sounded 
and an error code is returned. Table 3-3 contains a list of possible error codes. 
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3. 7 .11. CARTRIDGE STORE COMMAND 2 

PURPOSE 

3-26 

This command is used to grab a data cartridge from the designated tape drive and store it 
into the designated rotary storage drum bin, ONLY WHEN the data cartridge bar code 
matches the bar code specified in the command. 

NOTE This command is similar to the Cartridge Store Command 1, where 
the bar code is not checked. 

COMMAND FORMAT 

0 A B • • • > 

Acceptable 
Position Entries Descriotion 

1 0 Header charader 
2 A Command 1.0. charader 
3 A,B,C,orD Destination Drum Face number must be A, B, C, or D. 

4-5 01 or 12 Destination Drum Bin number must be from 01 to 12. 
6 1 to 2 Originating Tape Drive Number must be 1 or 2. 
7 B Separator character 

8-20 Any Desired bar code flXed at 13 characters. If bar code data 
is less than 13 charaders, a space (20h) must be used 
as fill. Must match upper and lower case. If Check Bar 
Code Data is N, this field can be left blank. 

21 > Terminator charader 

EXAMPLE 
Send the following command to extract a data cartridge from the top tape drive and store in 
bin A 03 only if the bar code at the top tape drive reads "123ABCDEF4567": 
OAA.031B123ABCDEF4567> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OK> - if the command executed normally. 

• 

• 

• 

OE> - if the bar code could not be read, the alarm is sounded and the command is 
aborted. 

OBbar code> - if the bar codes did not match, the alarm is sounded and the data 
cartridge bar code is returned. The command is also aborted. 

error code - if the bar codes matched, but the store did not finish or finished 
abnormally, the alarm is sounded and an error code is returned. Table 3-3 contains 
a list of possible error codes. 

RSS-48b OPERATION 



3.7.12. DISPLAY COMMAND 
PURPOSE 
This command is used to write a string of 13 alphanumeric characters to the front panel 
display tape drive line. 

NOTE The only special characters that can be used are a space and 
hyphen(-). 

COMMAND FORMAT 

0 X * * * B • • • > 

Acceptable 
Position Entries Description 

1 0 Header character 
2 X Corrvnand I.D. character 
3 * Fill character 
4 * Fill character 
5 * Fill character 
6 1 to 2 Tape Drive display Une must be 1 or 2. 
7 B Separator character 

8-20 Any Desired data string fixed at 13 characters. If string data 
is less than 13 characters, a space (20h) must be used 
as fill. 

21 > Terminator character 

EXAMPLE 
Send the following command to display "UNLOAD TAPE" to the front panel display on the 
bottom tape drive's line: ox_.••2BUNLOAD TAPE > 

RESPONSE 
This command does not return a response. 
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3.7.13. DOOR SENSOR/CARRIER CARTRIDGE SENSE COMMAND 
PURPOSE 

3-28 

This command is used to determine the status of the front door (open or closed), current 
rotary storage drum face (A-D), and if a data cartridge is currently loaded in the Handler 
Assembly. · 

COMMAND FORMAT 

0 S * * * * > 

Acceptable 
Position Entries Oescriotion 

1 0 Header character 
2 s Command 1.0. character 
3 * AU character 
4 * All character 
5 * All character 
6 * All character 
7 > Terminator character 

EXAMPLE 
Send the following command to request the current status of the door, rotary storage drum 
face, and Handler Assembly: OS****> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• Returns the following string if the command executed normally. 

• 

0 S * > 

Returned 
Position Character Descriotion 

1 0 Header character 
2 s Command 1.0. character 
3 0or1 Front Door status returns 1 if open, 0 if closed. 
4 * All character 
5 0or1 Handler Assembly status returns 0 if a Data Cartridge is 

not loaded or 1 if it is loaded. 
6 A,B,C,orD Drum Face status returns current drum face. 
7 > Terminator character 

error code • if the read status did not finish or finished abnormally, the alarm is 
sounded and an error code is returned. Table 3-3 contains a list of possible error 
codes. 
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3.7.14. DRUM SET COMMAND 
PURPOSE 
This command is used to position the rotary storage drum face as specified. 

COMMAND FORMAT 

0 J * * * > 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 J Command I.D. character 
3 A,B,C,D Drum Face of A, B, C, or D. 
4 * Fill character 
5 * Fill character 
6 * Fill character 
7 > Terminator character 

EXAMPLE 

Send the following command to position the rotary storage drum to face A: OJA***> 

RESPONSE 

Returns the following response depending on how the command was executed. 

• OF> - if the command executed normally. 

• error code - if the command did not finish or finished abnormally, the alarm is 
sounded and an error code is returned. Table 3-3 contains a list of possible error 
codes. 
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3. 7 .15. EJECT COMMAND 
PURPOSE 

3-30 

This command is used to grab a data cartridge from the tape drive or rotary storage drum 
bin positioned directly in front of the Handler Assembly. 

If grabbing a data cartridge from a tape drive, it must have been previously ejected. 

COMMAND FORMAT 

0 E * * * * > 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 E Command I.D. character 
3 * Fill character 
4 * Fill character 
5 * Fill character 
6 * Fill character 
7 > Terminator character 

EXAMPLE 
Send the following command to grab the data cartridge directly in front of the Handler 
Assembly: OE****> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• 
• 

00> - if the command executed normally . 

error code - if the command did not finish or finished abnormally, the alarm is 
sounded and an error code is returned. Table 3-3 contains a list of possible error 
codes. 
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3. 7 .16. INJECT COMMAND 
PURPOSE 
This command is used to insert the data cartridge currently loaded in the Handler 
Assembly into the tape drive or rotary storage drum bin positioned directly in front of the 
Handler Assembly. 

If inserting a data cartridge into a tape drive, it must not have a data cartridge currently 
loaded. 

COMMAND FORMAT 

0 T * * * * > 

!Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 T Command 1.0. character 
3 * RII character 
4 * RII character 
5 * RII character 
6 * RII character 
7 > l erminator character 

EXAMPLE 
Send the following command to insert the data cartridge currently loaded in the Handler 
Assembly in the rotary storage drum bin or tape drive directly in front of the Handler 
Assembly: OT****> 

RESPONSE 
Returns the following response depending on how the command was executed. 

• OV> - if the command executed normally. 

• error code - if the command did not finish or finished abnormally, the alarm is 
sounded and an error code is returned. Table 3-3 contains a list of possible error 
codes. 
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3.7.17. MANUAL OPERATION ENABLE COMMAND 
PURPOSE 

3·32 

This command is used to enable or disable the front panel operations panel. When 
disabled, all pushbuttons are green. 

COMMAND FORMAT 

0 I * * * > 

Acceptable 
Position Entries Descriotion 

1 0 Header character 
2 I Command I.D. character 
3 Norf Operational Panel Pushbutton status returns N if 

enabled or F if disable. 
4 * All character 
5 * All character 
6 * All character 
7 > Terminator character 

EXAMPLE 

Send the following command to disable the operational front panel: OIF***> 

RESPONSE 

Returns the following response depending on how the command was executed. 
'I 

• error code - if the command did not finish or finished abnormally, the alarm is 
sounded and an error code is returned. Table 3-3 contains a list of possible error 
codes. 
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3.7.18. RESET COMMAND 

PURPOSE 

This command is used to cause the RSS-48b microprocessor to reset to power-up conditions 
(same as the manual CPU reset). 

COMMAND FORMAT 

0 N * * * * 
~cceptable 

Position Entries Description 

1 0 Header character 
2 N Command I.D. character 
3 * Fill character 
4 * Fill character 
5 * Fill character 
6 * Fill character 
7 > Terminator character 

EXAMPLE 

Send the following command to reset the RSS-48b: ON****> 

RESPONSE 
This command does not return a response. 
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3.7.19. COMMAND SUMMARY 

3-34 

A summary of .all commands used during remote operation of the RSS-48b are listed in 
Table 3-1. 

Table 3-1. Command Summary 

I.D. Description Page 

A Cartridge Store Command 2 (w/ bar code read) 3-26 

B Cartridge Load Command 2 (w/ bar code read) 3-24 

C Not Used. NIA 

D Cartridge Load Command 1 (w/o bar code read) 3-23 

E Eject Command 3-30 

F Alarm Clear Command 3-16 

H Bar Code Read Command 1 (read entire drum face) 3-18 

I Manual Operation Enable/Disable Command 3-32 

J Drum Face Set Command 3-29 

K Expanded Commands 3-18 

KS Bar Code Read Stop Command (refer to H) 3-18 
' M Bar Code Read Command 2 (read 1 cartridae) 3-19 

N Initialize Command 3-33 

0 (Command Header only) ALL 
p Cartridge Carrying Command (drive to drive) 3-21 

a Cartridge Carrying Command (bin to bin) 3-20 

R Cartridge Handler Moving Command 3-22 

s Door Sensor I Carrier Cartridge Sensor Command 3-28 

T Inject Command 3-31 

V Cartridge Store Command 1 (w/o bar code read) 3-25 

X Disolay Command 3-27 
y Alarm On Command 3-17 

> (Command Terminator only) ALL 
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3. 7 .20. RESPONSE SUMMARY 
A summary of all responses returned during remote operation of the RSS-48b are listed in 
Table 3-2. 

Table 3-2. Response Summary 

Resoonse 1.0. Descriotion 

OB"data"> A,B,Q Cartridge bar code does not corresoond 

OD> D,E,Q Normal operation response 

OE> A,B,Q Cartridge bar code not read 

OF> J Normal operation response 

OG2> A, B, D, H, J, M, 0, V Drum unable to move 

OG3> A,B,D,H,M,P,O,R,V Elevator unable to move 

OG5> A,B,D,E,P,O,T,V Carrier unable to move 

OH"data"> H,M Cartridge bin #. & bar code data 

OK> A,B,R Normal operation response 

OL0> All Front door closed response 

OL2> All Front door opened response 

OF> J Normal operation response 

ON1> A,B,D,E,P,O,V Cartridge was not grabbed 

ON2> A,B,D,P,Q,T,V Cartridge was not inserted 

ON6> Any Command data error 

OS0*0-> s Front door closed. No Cartridge Drum face 
A-D 

OS0*1-> s Front door closed. Yes Cartridge Drum face 
A-D 

OS1*0-> s Front door open. No Cartridge Drum face 
A-D 

OS1*1-> s Front door open. Yes Cartridge Drum face 
A-D 

0V> P,T,V Normal operation response 
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3. 7 .21. FRONT DOOR INTERRUPT 
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._..w_A•R•N•IN•G--1 Do not operate the RSS-48b with the front door open. 
Both electrlcal shock hazard and mechanical hazard from 
moving parts exist when operating the RSS·48b with the 
door open. 

1 · WARNUNG 1 
,.,., ------• Die RSS-48b nlcht bel geOffneter FronttOr 

Sowohl die Gefahr elektrlschen Schocks als 
Gefahr durch slch bewegende Telle besteht, 
RSS·48b bel offener Tur betrleben wlrd. 

betrelben. 
auch die 
wenn die 

I AVERTISSEMENT I 
•-------- Ne pas utlllser le RSS•48b quand le panneau avant est 

ouvert. II exlste des dangers d'electrocutlon et des 
rlsques de blessures. provenant de pieces mecanlques en 
mouvement lorsqu'on utlllse le RSS-48b avec le panneau 
avant ouvert. 

Whenever the RSS-48b front door is opened or closed, a status message is sent to the 
controller. RSS-48b response, and the type of message returned to the controller is 
dependent on the current RSS-48b status. 

• If the front door is opened while the RSS-48b is waiting for a command, "OL2" is sent 
to the controller. Any attempt to initiate a mechanical action (remote or front panel) 
is prohibited until the door is closed. 

• If the front door is opened while the RSS-48b is performing any mechanical action 
(inject, eject, drum rotation, etc), all mechanical movement is halted, and a "OGx> 
or "ONx>" response is sent to the controller. Any attempt to initiate a mechanical 
action (remote or front panel) is prohibited until the door is closed. 

Once the RSS-48b front door is closed, the RSS-48b performs a power-up initialization (refer 
to paragraph 3.5.1), then sends an "OL0" status message to the controller. Aft.er the OL0 is 
received, the RSS-48b is ready for normal operation. 

NOTE If the door was opened when the Handler was performing a 
mechanical action involving the cartridge (e.g. inject, eject, etc) 
the alarm will pulse on and off. If this occurs, open the door and 
verify that the cartridge is completely in the Handler or drum. 
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3. 7 .22. ERROR CODES 
Table 3-3 lists the error messages associated with operating the RSS-48b using the RS-232C 
serial interface. 

When an error is encountered, perform a visual inspection of the malfunctioning area. If 
the problem cannot be located, proceed as follows: 

1. Record error message(s). 

2. Power down then power-up the RSS-48b and controller using the instructions provided 
in this section. 

3. Repeat process that caused error to be generated. If the identical error message(s) are 
re-displayed, troubleshoot the problem using the information in Section 5. 

Table 3-3. Error Codes 

Error Description 

002> Rotary drum is not turning (generates an operational interrupt). May also be returned if 
the front door was opened during execution of a move oommand. 

003> Elevator is not moving (generates an operational interrupt). May also be returned if the 
front door was opened during execution of a move oommand. 

005> Handler is not moving (generates an operational interrupt). May also be returned if the 
front door was opened during execution of a move command. 

OL0> The front door has been closed and the RSS-48b has completed it's power-up sequence 
(refer to paragraph 3.5). 

OL2> The front door has been opened while the RSS-48b was not executing a mechanical 
command (generates an operational interrupt). 

ON1> Data cartridge cannot be removed from a drum-bin or tape drive (does not generate an 
operational interrupt). May also be returned if the front door was opened during 
execution of an eject command. 

ON2> Data cartridge cannot be inserted into the drum-bin or tape drive (does not generate an 
operational interrupt). May also be returned if the front door was opened during 
execution of an inject command. 

ON6> RSS-48b has received an incorrect command (does not generate an operational 
interrupt). May also be returned if the front door was opened during execution of a 
command. 
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3.8. MAINTENANCE 
This paragraph provides operator preventive maintenance instructions for the RSS-48b. 

I~ This equipment contains ESDS devices. Proper ESDS device 
handling procedures must be followed. Refer to the ESDS DEVICE 
HANDLING information at the front of this manual. 

3.8.1. OPERATOR'S PREVENTIVE MAINTENANCE 

NOTE Additional service oriented preventive maintenance (such as 
replacing motor's and cables) is provided in Section 5. 

Operator's preventive maintenance for the RSS-48b consists of regular scheduled 
cleaning, and inspection of key items for excessive wear. Both general internal and 
external cleaning of the unit and cleaning of the tape drives with the manufacturer's 
recommended procedure are required. The recommended time intervals provided are to 
be considered maximum. Heavy usage, adverse conditions, or local maintenance 
procedures may dictate more frequent inspections. Table 3-4 contains a full list of periodic 
inspections and cleaning requirements. 

WARNING I . 
•------ Always remove power from the RSS-48b beiore performing 

any preventive maintenance. Shut down procedures are 
provided In paragraph 3.5.3. , 

I WARNUNG I 
~· ------•■ Vor der DurchfOhrung vorbeugender Wartungsarbelten 

grundsltzllch die Stromzufuhr zum RSS-48b abschalten. 
Abschaltverfahren slnd In Absatz 3.5.3 dargelegt. 

I AVERTISSEMENT I 
"'-------- II taut touJours mettre le RSS-48b hors tension avant de 

proceder ·a rarrtt se trouvent au sous-allnea 3.5.3. 

3.8.1.1. Materials Required 

3-38 

The following materials are required to perform the maintenance procedures that follow. 

• lint-free soft cotton cloth 
• cotton swabs 
• contact cleaning liquid 
• isopropyl alcohol 
• lens paper 
• compressed air (can) 
• 1 kg - (35.2 oz) compression/tension scale 

In addition to the common materials, speciality Cleaning Kits may be required for 
preventive maintenance on the installed tape drive(s). Refer to the Operator's Manual or 
User's Guide provided with the tape drives for more information. 
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Table 3-4. Preventive Maintenance Procedures 

ITEM INTERVAL INSPECT FOR ACTION 

Exterior Monthly Dust or any foreign matter Clean as required. Use a lint-free 
cloth dampened with a mild 
commercial cleaning agent to wipe 
down all exterior surf aces. 

Fans Monthly Dust or any foreign matter Clean as required. Use a vacuum to 
keep clean and unobstructed. 

Interior Monthly Dust or any foreign matter Clean as required. See Figure 3-6. 
Open from door and remove panels 
as required to access interior and 
clean using a vacuum. Pay 
attention to the card cage and 
elevator areas where plastic 
particles and dust accumulate. 

Handler Assy Daily Dust or any foreign matter Clean as required. See Figure 3-6. 
Clean fingers and slides using a 
lint-free cloth dampened with 
isopropyl alcohol. Clean 
camera/LED using lens paper. 

Tape Drive(s) Weekly Dust or any foreign matter Clean as required. Use a 
Insertion Door lint-free cloth dampened with 

isopropyl alcohol. 

Rotary Drum Monthly Dust or any foreign matter Clean as required. See Figure 3-6. 
Clean bin slots using a lint-free 
cloth dampened with alcohol. 

Air Filter Monthly Dust or any foreign matter Clean as required. See Figure 3-6. 
Remove 8 screws and remove filter. 
Clean using a vacuum and 
compressed air ( < 20 lbs (9 kg)). 
Replace element when dirty. 

Drive Belts Monthly Tension and condition Inspect as required. See Figure 3-6. 
Inspect elevator, drum, and 
handler drive belts for excessive 
wear. Also check elevator belt for 
proper tension. 

Tape Drive(s) ------ External and internal (tape Clean as required. 
deposits or any foreign Instructions are provided in the 

matter) Tape Drive Operator's Manual or 
User's Guide. 
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Figure 3-6. RSS-48b Operator's Preventive Maintenance 
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4. 

4.1. 

4.2. 

PRINCIPLES OF OPERATION 

GENERAL 
This section describes the functional operation of the RSS-48b. Descriptions are supported 
by simplified block diagrams and a system interconnection diagram. The system block 
and interconnection diagrams are located in Section 8. The circuit descriptions provide 
an analysis of the circuitry within the RSS-48b. 

NOTE This manual contains the information required to repair the RSS-
48b only to the lowest field replaceable unit, as determined by the 
manufacturer. This repair philosophy is basically a module 
exchange, with some individual high-wear parts included. 

FUNCTIONAL DESCRIPTION 
The RSS-48b is an automatic, random access, mass data storage system that combines high 
performance robotics and Metrum's helical-scan technology Tape Drives (provided 
separately) to provide over 500 gigabytes (0.5 terabytes) of data storage. Actual storage 
capacity is dependent on the number and model of tape drives installed and the type data 
cartridge used. 

Data is stored on up to 48 one-half inch data cartridges, each identified with a different bar 
code. Using Y/Z robotics and a rotating storage drum, the RSS-48b is capable of retrieving 
a specific data cartridge in less than 8 seconds. Once retrieved, the data cartridge can be 
moved to a tape drive, or loaded into a different bin in the storage drum. 

Functionally, the RSS-48b is comprised of 6 blocks (see Figure 4-1). 

• Control Block - provides the overall control of the rotary storage drum position, 
movement and positioning of the elevator and handler motors, and reading the bar 
code data. Both local operation (using the front panel keys and display) and remote 
operation (via the RS-232C serial interface) are provided. It also provides the signals 
that drive the display and illuminates the push button LED's. Physically, the control 
block consists of seven removable CCA's and a motherboard. 

• Local Control Block - provides the operator interface to the RSS-48b. Visual 
indications are in the form of a 256 x 64 character florescent display and pushbutton 
LED's. Manual control is in the form of eight pushbutton switches. 

• Drum Block - stores up to 48 data cartridges. The rotary storage drum is physically 
rotated by a motor/driver combination using signals from the Control Block. Two 
sensors located on the top of the drum provide the Control Block with location 
information for precision placement. 

• Elevator Block - provides the Y-axis movement (up/down) that moves the data 
cartridges between the rotary storage drum and tape drive(s). The elevator is 
physically moved by a motor/driver combination using signals from the Control 
Block. A sensor located on the elevator chassis provides the Control Block with 
current bin number or tape drive location information for precision placement. 

RSS-48b PRINCIPLES OF OPERATION 4-1 



4-2 

CONTROLLER 

I [9] 0 ~ / 

DRUM HANDLER ELEVATOR 
BLOCK BLOCK BLOCK 

11 Ul i Ui 11 

CONTROL 
BLOCK 

LOCAL 
@FAN 

POWER 
CONTROL SUPPLY 

BLOCK BLOCK ~ f ICJ □□□□ 1 
□□□□ 

DOOR 

• 

• 

SWITCH 

Figure 4-1. RSS-48b Simplified Functional Diagram 

Handler Block - grabs, holds, and provides Z-axis movement (in/out) of the data 
cartridges to/from the rotary storage drum or tape drive(s). The cartridge is 
physically grabbed and moved using drive signals from the Control Block. Three 
sensors located on the handler chassis provides the Control Block with current 
location information for precision placement. A sensor switch is used to indicate if a 
cartridge is loaded. Also in the Handler Block is a bar code reader that reads the bar 
code labels located on the data cartridges. This data is decoded and sent to the Control 
Block. 

Power Supply Block - provides the voltage conversion and protection circuitry 
for RSS-48b operation. 
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4.3. CIRCUIT DESCRIPTION 

NOTE This manual contains the information required to repair the RSS-
48b only to the lowest field replaceable unit, as determined by the 
manufacturer. This repair philosophy is basically a module 
exchange, with some individual high-wear parts included. 

4.3.1. CONTROL BLOCK 
Figure 8-1 depicts the assemblies discussed in the following paragraphs. 

The Control Block contains the CCA's that provide overall control of internal RSS-48b 
operations. These CCA's contain the microprocessor, sensor detection, serial interface, 
motor control, and display control circuitry necessary for local and remote operation. 

This block is comprised of the following replaceable assemblies and modules: 

• CPUCCA 

• Sensor # 1 CCA 

• Sensor # 2 CCA 

• Drive and 1/0 CCA 

• FIP 1/0 CCA 

• Pulse Motor Control #1 CCA 

• Pulse Motor Control #2 CCA 

• Motherboard CCA (not field replaceable) 

4.3.1.1. CPU CCA (Slot #1) 

The CPU CCA contains the microprocessor, Read Only Memory (ROM), and Random 
Access Memory (RAM) circuitry used to provide overall control of the RSS-48b's 
mechanical parts. 

• 8-bit 6502 series microprocessor controls internal RSS-48b operations and 
communications. The microprocessor can be reset externally (pushbutton switch), or 
is automatically reset if the +5V power supply voltage drops below +4.5 V de .. 

• 16 kbyte of non-volatile ROM contains the microprocessor programming 
instructions. 

• 8 kbyte of volatile RAM is used by the microprocessor during operation. 

All communications with the various RSS-48b assemblies are accomplished using a 16-bit 
address bus (via the Sensor #1 CCA) and an 8-bit data bus. The data and address buses are 
buffered (separately) prior to output/input to or from any CCA. All CCA's except PM 
Controller #1 and #2 have the peripheral interface ICs. PM Controller #1 and #2 CCA's 
each have an 8-bit 6502 series microprocessor. 

External communications are accomplished using the RS-232C serial interface. 
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The CPU CCA has three LED's and two switches that perform the following functions. 

NOTE See Section 5 for location and additional descriptions of the LED's 
and switches. 

• WW LED (DO0l) - indicates the transfer direction (WW) of the microprocessor. 

• SYNC LED (D002) - indicates a microprocessor fetch operation. 

• NMI LED (D003): indicates a non-maskable external interrupt. 

• Four Position Dip Switch (S00l) - sets communication parameters. 

• RESET Switch (S002) - resets the microprocessor to it's power-up state. Also resets the 
other microprocessors on the remaining CCA's in the Control Block. 

4.3.1.2. Sensor 1 CCA (Slot #2) 

4-4 

The Sensor #1 CCA decodes instructions from the CPU CCA and controls the input/output of 
the remaining CCA's in the Control Block via the address bus. This CCA also generates a 
signal (CPU NG) to control the mechanical assemblies in the event of CPU CCA 
microprocessor runaway. 

The Sensor #1 CCA also processes data received from the Elevator and Drum Block gray 
code and slit sensors, and routes it to the CPU CCA 

• Elevator Assembly gray code sensor indicates the current rotary storage drum bin 
number (01 to 12) or tape drive (01 or 02) position. 

• Elevator Assembly slit sensor indicates when the elevator is precisely positioned. 

• Drum Assembly gray code sensor indicates the current rotary storage drum face (A 
to D) position. 

• Drum Assembly slit sensor indicates when the rotary storage drum is precisely 
positioned. 

The Sensor #1 CCA has 10 LED's and three switches that perform the following functions. 

NOTE See Section 5 for location and additional descriptions of the LED's 
and switches. 

• ELEVATOR SLIT LED (D002) - indicates the elevator is positioned correctly. 

• ELEVATOR GRAY 2 to 6 LED's (D007 to D003) - indicates the current rotary storage 
drum-bin number. 

• DRUM SLIT LED (D009): indicates that the rotary storage drum is positioned 
correctly. 

• 

• 
• 

• 
• 

DRUM GRAY 1 & 2 LED's (D0ll and D012) - indicates the current rotary storage 
drum-face number. 

CPU NG LED (D013) indicates CPU CCA microprocessor runaway . 

IDEN SELECT Switch (S00l)-not user selectable . 

PIO ADDRESS SELECT Switch (S002) - not user selectable . 

MODE SELECT Switch (S003) - sets communication parameters . 
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4.3.1.3. Sensor 2 CCA (Slot #3) 

Operating under control of the CPU CCA, the Sensor #2 CCA controls overall operation of 
the handler assembly. Functions include: 

• Bar Code Reader - activates the bar code LED and also receives the decoded bar code 
data. . 

• Z-Axis Motor - drives the Z-Motor (correct direction and duration). 

• Carriage Sensors - receives and processes data to determine if the handler's 
carriage is at the full forward, middle, or full rear position. 

• Cartridge Switch - receives and processes data to determine if a data cartridge is 
currently loaded. 

This CCA also detects front panel button presses and front door status (open or closed). 

If microprocessor runaway occurs at the CPU CCA, the Sensor #2 CCA disables Z-Axis 
motor operation. 

The Sensor #2 CCA has 15 LED's and two switches that perform the following functions. 

NOTE See Section 5 for location and additional descriptions of the LED's 
and switches. 

• BAR READ LED (Dl) - indicates that a Bar Code Read Command (1 or 2) is being 
executed. 

• Z-DIRECTION LED (D6) - indicates the carrier is moving away from rotary storage 
drum/tape drive. 

• Z-ON/OFF LED (D7) - indicates the Z-Axis motor is operating. 

• Z-MOTOR N.G. LED (D17) - indicates the Z-Axis motor is drawing excessive 
current. 

• CASSETTE SWITCH LED (D18)-indicates that a cartridge is in the handler. 

• Z-FRONT LED (D22) - indicates that the handler is in the full forward position. 

• Z-MIDDLE LED (D23) - indicates that the handler is in the middle position. 

• Z-BACK LED (024) -indicates that the handler is in the full rear position. 

• BAR DETECT LED (D25)-indicates if a cartridge is in front of, or in the handler. 

• FRONT DOOR OPEN LE~ (D28) - indicates that the front door is open. 

• ALARM RESET SWITCH LED (D29) - indicates that the front panel ALARM 
pushbutton is being pressed. 

• KEY 0-2 LED's (D30 to D32) - indicates that one of the front panel pushbuttons is being 
pressed. 

• Switch (Sl) - not user selectable. 

• Switch (S2) - not user selectable. 
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4.3.1.4. Drive and 1/0 CCA (Slot #4) 

Operating under control of the CPU CCA, the Drive and 1/0 CCA provides the drive for the: 

• 
• 
• 
• 

handler solenoid to grab/release the data cartridges ( + 12 V de) . 

eight front panel pushbutton LED's (+5 Vdc) . 

audio alarm located on the Motherboard CCA ( +5 V de) . 

three alarm outputs to drive external devices from CN007 on the Motherboard CCA 
(110 Vac@ 0.5 A or 24 Vdc@ 1 A). 

The Drive and 1/0 CCA has 12 LED's and two switches that perform the following 
functions. 

NOTE See Section 5 for location and additional descriptions of the LED's 
and switches. 

• ALARM 1 LED (Dl) - indicates that the system error alarm (0) is active. 

• ALARM 2 and 3 LED's (012 and D13) - indicates that the user defined error alarm (1 
or 2) is active. 

• PLUNGER OPEN LED (D2) - indicates that the handler's solenoid plunger is 
activated, causing the fingers to open. 

• ALARM LED (D3) - indicates that the alarm pushbutton LED is on. 

• BAR CODE READ LED (D4) - indicates that the bar code read pushbutton LED is on. 

• ELEVATOR DOWN LED (D5) - indicates that the down pushbutton LED is on. 

• CASSETTE EJECT (D6) - indicates that the eject pushbutton LED is on. 

• ELEVATOR UP LED (07) - indicates that the up pushbutton LED is on. 

• CASSETTE INJECT (D8) - indicates that the inject pushbutton LED is on. 

• DRUM-TURN RIGHT LED (D9) - indicates that the right pushbutton LED is on. 

• DRUM-TURN LEFT LED (DlO)-indicates that the left pushbutton LED is on. 

• Switch (Sl) - not user selectable. 

• Switch (S2) - not user selectable. 

4.3.1.5. FIP (Fluorescent Indicator Panel) 1/0 CCA (Slot #7) 

Operating under control of the CPU CCA, the FIP 1/0 CCA provides the data and timing 
signals for the florescent display assembly on the front panel. 

The FIP 1/0 CCA has three LED's that perform the following functions. 

NOTE See Section 5 for location and additional descriptions of the LED's. 

• BLANK LED (D 1) - indicates blanking during initialization. 

• GATE LED (D2) - indicates initialization. 

• FRAME LED (D3) - indicates normal display operation. 
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4.3.1.6. Pulse Motor Controller CCA (Slots #8 and #9) 

Operating under control of the CPU CCA, the Pulse Motor Controller CCA's drive the drum 
and elevator motors via Pulse Motor Driver Assemblies. Pulse Motor Controller #1 drives 
the drum motor, and Pulse Motor Controller #2 drives the elevator motor. 

NOTE The only physical difference between Pulse Motor Controller #1 
and #2 is the ROM (Ull), S1 switch positions, and the marking on 
the top ejectors. Operation for both CCA's is identical. 

Each CCA has it's own 8-bit 6502 series microprocessor and 8 kbyte of non-volatile ROM to 
control motor operations. Digital motor position data from the CPU CCA is converted to 
five analog signals. These pulsed outputs determine motor direction, duration, and speed. 
The motor control outputs are adjustable to compensate for differences between drum and 
elevator motor operation. Pulse width is 40µsec for the drum motor and 94µsec for the 
elevator. 

If microprocessor runaway occurs at the CPU CCA, the Pulse Motor Controller CCA's 
disable motor operation. 

The Pulse Motor Controller CCA's have eight LED's and one switch that perform the 
following functions. 

NOTE See Section 5 for location and additional descriptions of the LED's 
and switches. 

• CPU NG LED (D2) both CCA's -indicates that CPU CCA runaway has occurred. 

• SYNC LED (D3) both CCA 's - indicates normal operation or CPU CCA runaway. 

• DRUM SLIT (D5) PM Cont# 1 - indicates rotary storage drum rotation. 

• ELEVATOR SLIT (D7) PM Cont#2 - indicates elevator movement. 

• ID Switch (81) - sets CCA identification (to PM#l or PM#2). 

4 .3 .1 . 7. Motherboard CCA 

The Motherboard CCA provides power,. signal, and data distribution to all CCA's that 
comprise the Control Block., This CCA also houses the alarm buzzer, RS-232C serial 
interface connector, and Alarm connector. 

NOTE The Motherboard CCA is not field replaceable. 
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4.3.2. LOCAL CONTROL BLOCK 
Figure 8-1 depicts the assemblies discussed in the following paragraphs. 

The Local Control Block conutjns the assemblies and modules that provides the operator 
interface when using the RSS-48b in local mode. 

• Operator to RSS-48b - commands are initiated by selecting eight pushbuttons. 

• RSS-48b to Operator - the operator is informed of tape drive configurations, remote 
operation messages and prompts, and various other messages on a florescent 
display. The eight pushbuttons also have LED's that provide status. 

This block is comprised of the following replaceable assemblies and modules: 

• Display Assembly 

• Operation Panel Switch CCA 

4.3.2.1. Display CCA 

The Display Assembly is a self-contained 256 x 64 character florescent display that, under 
control of the CPU CCA (via the FIP 1/0 CCA), provides the operator with various messages 
and prompts. 

The logic circuitry operates from +5 Vdc provided by the Power Supply Block. 

4.3.2.2. Operation Panel Switch CCA 

4-8 · 

The Operation Panel Switch CCA contains the eight switches that control RSS-48b operation 
(drum left, drum right, elevator up, elevator down, cartridge inject, cartridge eject, alarm 
reset, and bar code read) via the Sensor #2 CCA. 

The CCA consists of a printed circuit card with eight momentary switches. Pressing a 
button pulls a corresponding line in the switch matrix low. 

Each of the eight buttons is provided with an LED to notify the operator that the button 
function(s) have been disabled via the RS-232C serial interface. Drive for the LED's is 
provided by the Drive and 1/0 CCA. 
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4.3.3. DRUM BLOCK 
Figures 4-2 and 8-1 depict the assemblies discussed in the following paragraphs. 

The Drum Block contains the modules, motors, and physical hardware assemblies 
required to store and access up to 48 data cartridges. 

Physically, the rotary storage drum is mounted on a bearing assembly allowing it to rotate 
easily CW or CCW. The bottom of the drum is actually a large spur gear. This gear is 
driven by the drum motor via two reduction gears. The reduction gears and high torque 
stepper motor provide the precise movement control required. 

Control over motor speed, dura~ion, and direction is provided by the CPU CCA via the Pulse 
Motor Controller #1 CCA and Pulse Motor Driver #1. Sensors located on top of the rotary 
storage drum provide current position information. 

This block is comprised of the following replaceable assemblies and modules: 

• Pulse Motor Driver #1 Module 

• Drum Motor Assembly 

• Drum Sensor CCA's 

Figure 4-2. Drum Motor 
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4 .3 .3. 1 . Pulse Motor Driver #1 Module 

The Pulse Motor Driver #1 module provides the high current to drive the five phases of the 
drum stepper motor. Maximum current is adjustable to 1.4 amps. Control over speed, 
direction, and duration is determined by the pulse input provided by the Pulse Motor 
Controller #1 CCA Drive is provided by 100 Vac from the Power Supply Block only when 
the front door is closed. 
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Figure 4-3. Pulse Motor Operation 
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4.3.3.2. Drum Pulse Motor 

4•10 

The Drum Pulse Motor is a hybrid five phase stepper motor that rotates the rotary storage 
drum in precisely controlled 0.36° steps. 

The stepper motor provides 1,000 steps per revolution. The motor is driven by a five-phase 
drive current provided by the Pulse motor Driver #1 module under control of Pulse Motor 
Controller #1 CCA. 
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4.3.3.3. Drum Sensors 

Two different CCA's are located on top of the rotary storage drum assembly to provide 
information about current drum location. Data is routed to the CPU CCA via the Sensor #1 
CCA. 

• Drwn Gray Code Sensor CCA - detec~s the general stopping position and current 
rotary storage drum face (A to D). Drum face is determined by two photo sensors and 
a special shutter located on the drum shaft. 
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Figure 4-4. Drum Sensors Operation 

This CCA has 3 LED's that perform the following functions. 

NOTE See Section 5 for location and additional descriptions of the LED's 
and switches. 

SLIT LED (Dl) - indicates when a drum face is positioned forward. 

FACE LED's (D2 to D3)-indicates which drum face is currently forward. 

• Drum Slit Sensor CCA - detects the precise stopping position of the rotary storage 
drum face. Position is determined by a single photo sensor detecting one of four tabs 
mounted on the top of the drum at each face. 
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4.3.4. ELEVATOR BLOCK 

4-12 

Figures 4-5 and 8-1 depict the assemblies discussed in the following paragraphs. 

The Elevator Block contains the modules, motors, and physical hardware assemblies 
required to· move the handler assembly up and down (Y-axis) to each bin position of the 
rotary storage drum and the tape drive(s). 

Physically, the elevator is mounted on two roller bearing assemblies allowing it to move 
easily up or down the side rails of the Cartridge Loader Assembly. The elevator pulse 
motor is mounted on top of the Cartridge Loader Assembly, and is attached to both sides of 
the elevator using two drive belts. The high torque stepper motor provides the precise 
movement control required. 

Control over motor speed, .duration, and direction is provided by the CPU CCA via the Pulse 
Motor Controller #2 CCA and Pulse Motor Driver #2. Sensors located on the side of the 
elevator provide current position information. 
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Figure 4-5. Elevator Operation 

This block is comprised of the following replaceable assemblies and modules: 

• Pulse Motor Driver #2 Module 

• 
• 

Elevator Pulse Motor Assembly 

Elevator Sensor CCA 
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4.3.4.1. Pulse Motor Driver #2 Module 

The Pulse Motor Driver #2 module provides the high current to drive the five phases of the 
elevator stepper motor. Maximum current is adjustable to 1.4 amps. Control over speed, 
direction, and duration is determined by the pulse input provided by Pulse Motor Controller 
#2 CCA. Drive is provided by 100 Vac from the Power Supply Block only when the front 
door is closed. Ref er to Figure 4-3 for more information. 

4.3.4.2. Elevator Pulse Motor 

The Elevator Pulse Motor is a hybrid five phase stepper motor that moves the elevator in 
precisely controlled 0.36° steps. 

The stepper motor provides 1,000 steps per revolution. The motor is driven by a five-phase 
drive current provided by the Pulse Motor Driver #2 module under control of Pulse Motor 
Controller #2 CCA. 

4.3.4.3. Elevator Sensor CCA 

The Elevator Sensor CCA is located on the left side of the elevator assembly, and contains 
two sensors that provide information about current elevator location. Data is routed to the 
CPU CCA via the Sensor #1 CCA 
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Figure 4-6. Elevator Sensor Operation 

• Elevator Gray Code Sensor CCA - detects the general stopping position and 
current bin number (01-12) or tape drive number (1-2). Position is determined by 
reflective photo sensors and a special coded label located on the left side vertical 
guide frame. 

• Elevator Slit Sensor CCA - detects the precise stopping position of the elevator at 
each bin/drive. Position is determined by a single photo sensor detecting one of 14 
tiny slits notched out on a vertical guide mounted on the left side. 
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4.3.5. HANDLER BLOCK 
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Figures 4-7, 4-8, and 8-1 depict the assemblies discussed in the following paragraphs. 

The Handler Block contains the CCA's, modules, motors, and physical hardware 
assemblies required to move the data cartridge in and out (Z-axis) of the rotary storage 
drum bins and tape drive(s). 

Physically, the handler is comprised of a movable carriage mounted on a fixed chassis. 

MOVABLE 
CARRIAGE 

Figure 4-7. Handler Components 

• The movable carriage contains the components required to grab and hold the data 
cartridge. Special spring loaded arms with rubber fingers attached are used to grab 
and hold the side of the data cassette. A solenoid is activated by 24 Vdc from the Drive 
and 1/0 CCA in the Control Block to expand the fingers either prior to grabbing, or 
when releasing the data cartridge. 

• The fixed chassis contains two slides that support the weight of the data cartridge 
while in the handler. A DC motor is used to move the carriage. This chassis also 
houses the bar code reading, motor drive, power conditioning, and sensor/ detection 
circuitry required for handler operations. 

The entire handler assembly is attached to the elevator assembly allowing access to all 
twelve levels of the rotary storage drum and both tape drives. 

This block is comprised of the following assemblies and modules: 

NOTE The only replaceable item in the handler assembly is the Z Motor, 
the Driver CCA, cables, and drive belt. The CCA's that comprise the 
drive and bar code reader are not field replaceable. 

• Z-Motor Circuitry 

• Position/Detection Circuitry 

• Bar Code Reader Circuitry 
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4.3.5.1. Z-Motor Circuitry 

The Z Motor circuitry consists of the Z Motor and a Driver CCA that provides the Z-axis (in 
and out) movement of the handler carriage. Control over direction and duration is 
determined by the CPU CCA via the Sensor #2 CCA in the Control Block. Actual voltage 
that drives the motor is ±12 Vdc. 

4.3.5.2. Position/Detection Circuitry 

The position and detection circuitry consists of three Sensor CCA's and a sensor switch 
used to determine carriage position and data cartridge presence. Data is routed to the CPU 
CCA via the Sensor #2 CCA 
• Sensor CCA's - determine if the carriage is full forward (away from the drum), at 

the mid point, or full backward (closest to the drum). Position is determined by photo 
sensors and a tab located on the carriage frame. 

• Cartridge Switch - closes when a data cartridge is loaded in the handler. 

4.3.5.3. Bar Code Reader Circuitry 

The bar code reader circuitry consists of an illuminating LED, a CCD Camera Assembly, 
a Reader CCA, and a Decoder CCA used to read bar code labels affixed to data cartridges. 

11 11111111 111111 11111 

READER 

_f7__f7_ 

CONTROL 13 CHARACTERS DECODER 
BLOCK 

Figure 4-8. Bar Code Read Operation 

Operating under control of the CPU CCA via the Sensor #2 CCA, the illuminating LED is 
turned on allowing the CCD Camera to read the bar code label. Once read, the information 
is decoded and up to 13 characters are routed to the Control Block. 

The Bar Code Reader and Decoder CCA's have two LED's that perform the following 
functions. 

NOTE See Section 5 for location and additional descriptions of the LED's. 

• READER CCA LED (Dl) - indicates that a bar code can be read. 

• DECODER CCA LED (D5) - indicates that a data cartridge is located directly in front 
of the handler assembly. 
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4.3.6. POWER SUPPL V BLOCK 
Figure 8-1 depicts the assemblies discussed in the following paragraphs. 

The Power Supply Block contains the modules and components that provide the internal ac 
and de operating voltages used for RSS-48b operations. 

Input AC power of 100, 117, 220, or 230 Vac is routed to the the modules in the Power Supply 
Block via one 20 amp non-resetting circuit breaker. A second 20 amp circuit breaker 
routes input power to the tape drives. Both these circuit breakers also act as power switches 
for the RSS-48b. Line conditioning is provided by three line filters. 

This block is comprised of the following replaceable assemblies and modules: 

• Power Transformer 

• Power Supply #1 Module 

• Power Supply #2 Module 

• Power Supply #3 Module 

4.3.6.1. Power Transformer 

The Power Transformer circuit converts the AC input voltage of 100, 117, 220, or 230 Vac to 
100 Vac. The 100 Vac is used by the Power Supplies, and Pulse Motor Drivers in the Drum 
and Elevator Blocks. Also included on the power transformer is a jumper to select input 
line voltage. A relay actuated by the front door switch removes 100 Vac from the Pulse 
Motor Drivers and +24Vdc Power Supply when the front door is opened. 

4.3.6.2. Power Supply #1 Module 

Power Supply #1 converts the AC input power of 100 Vac from the power transformer to 
+5 Vdc, and ±12 Vdc. 

• +5 V de at 5 amp is not used. 

• + 12 V de at 3 amp is provided for analog circuitry. 

• -12 Vdc at 0.3 amp is provided for analog circuitry. 

Power distribution is accomplished by the Motherboard CCA. 

4.3.6.3. Power Supply #2 Module 

Power Supply #2 converts the AC input power of 100 Vac from the power transformer to 
+5 Vdc at 20 amps for the digital circuitry. 

Power distribution is accomplished by the Motherboard CCA. 

4.3.6.4. Power Supply #3 Module 

4-16 

Power Supply #3 converts the AC input power of 100 Vac from the power transformer to 
+24 V de at 4.5 amp for high current analog circuitry including the solenoid, fan, and Z­
motor. A relay actuated by the front door switch removes 100 Vac from the +24Vdc Power 
Supply when the front door is opened. 

Power distribution is accomplished by the Motherboard CCA. 
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5. SERVICE 

5.1. GENERAL 
This section describes preventive and corrective maintenance for the RSS-48b. Service 
oriented preventive maintenance consists of replacing items at specific intervals that are 
subject to failure over time. Corrective maintenance includes troubleshooting, repair and 
replacement of parts, and post-repair adjustment/calibration procedures. 

WARNING I These service Instructions are for use by qualllled 
personnel only. To avoid electric shock, do not remove 
covers or perform procedures unless you are qualified to 
do so. 

WARNUNG I 
._ ______ Dlese Bedlenungsanleltung 1st ausschlleBllch fOr 

quallflzlertes Personal bestlmmt. Um elnen elektrlsche 
Schlag zu vermelden, darf nur quallflzlertes Personal 
Abdeckungen entfernen oder Arbelten durchfOhren. 

I AVERTISSEMENT I 
•------•- Ces Instructions de service s'adressent a du personnel 

competent seulement. Pour evlter tout choc electrlque, ne 
retlrez pas les garnltures et n'entreprenez aucune 
procedure a molns d'ttre quallfle pour le faire. 

NOTE 

NOTE 

RSS-48b SERVICE 

This equipment contains ESDS devices. Proper ESDS device 
handling procedures must be followed. Refer to the ESDS DEVICE 
HANDLING information at the front of this manual. 

This manual contains the information required to repair the RSS-
48b only to the lowest field replaceable unit, as determined by the 
manufacturer. This repair philosophy is basically a module 
exchange, with some individual high-wear parts included. 

An RSS-48b service training program is available upon request. 
This course is strongly recommended prior to servicing the RSS-
48b. Contact your Distributor for more information. 
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5.2. SAFETY PRECAUTIONS 

5.2.1. ELECTRICAL SAFETY 

5-2 

WARNING I 
._ ______ The RSS-48b contains dangerous high voltages. 

CARELESS OR IMPROPER HANDLING CAN RESULT IN 
SERIOUS ELECTRIC SHOCK. Never perform maintenance 
with power applled unless absolutely necessary. 

WARNUNG I 
._ _____ _. Die RSS-48b enthllt geflhrllche Hochspannungen. 

UNACHTSAME ODER UNSACHGEMlSSE HANDHABUNG 
KANN ZU ERNSTHAFTEM ELEKTRISCHEM SCHOCK 
FOHREN. Nlemals Wartungsarbelten bel elngeschaltetem 
Strom durchf0hren, es sel denn absolut notwendlg. 

I AVERTISSEMENT I 
~------• Le RSS-48b contlent des composants sous haute tension 

dangereux. UNE MANIPULATION INADEQUATE OU NE 
RESPECTANT PAS LES PRECAUTIONS VOULUES 
PRESENTE DE GRAVES RISQUES D'ELECTROCUTION. 
Ne jamals effectuer l'entretlen quand l'unlte est sous 
tension. 

When performing maintenance or adjustments with power applied, observe the following 
precautions. 

• 

• 
• 
• 
• 
• 

Ensure that the RSS-48b chassis and test equipment chassis are connected to earth 
ground, except where specifically noted. 

Restrict the test area to qualified technicians . 

Remove all metal objects from your person . 

Use an insulated adjustment tool for making adjustments . 

Avoid placing any part of your body in close proximity to any high voltage area . 

After turning the power off, wait for the high voltages to discharge. Each power supply 
should drain off all power in one minute when all modules are properly installed. 
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5.3. TOOLS AND TEST EQUIPMENT 

5.3.1. TEST EQUIPMENT 
Table 5-1 provides a list of recommended test equipment for use when performing RSS-48b 
maintenance. Equivalent test equipment is required to make the measurements and 
comparisons necessary in ac:ijusting and troubleshooting the RSS-48b. 

5.3.2. SPECIAL TOOLS 
The special tools required to maintain the RSS-48b are listed below: 

• Spring scale, compression type, 5-10 pounds (2.2-4.5 kg). 

• 36-pin CCA extender.card (PIN 650475). 

5.3.3. COMMON TOOLS 

5.4. 

Table 5-1 provides a list of recommended common tools for use when performing RSS-48b 
maintenance. 

Table 5-1. Required Equipment 

DESCRIPTION USE* 

Digital Multimeter (0-250 Vdc/Vac/0., ±0.00lV accuracy) T,A 
Oscilloscope (25 MHz general purpose w/probes) T,A 
PC compatible Computer w/RS-232 Comm program and one free serial port 

or dumb terminal w/w/RS-232 port T 
Flat Bladed Screwdriver R 
Hex-drive set (2.4 mm to 4 mm) R 
Open end wrench set (3/8 to 5/8) R 
Open end wrench set (4 mm to 11 mm) R 
Phillips Screwdriver R 
Compression type Spring scale, 5-10 pounds (2.2-4.5 kg). R 

* T = Troubleshootina A=Adiustment, R=Remove/Reolace 

PREVENTIVE MAINTENANCE 

5.4.1. SCHEDULED PROCEDURES 
Preventive maintenance is broken down into two different classes as follows: 

• Operator's Preventive Maintenance: These are the regularly scheduled inspections 
and cleaning needed to maintain the RSS-48b. Refer to Section 3 for Operator's 
Preventive Maintenance procedures. 

• Service Preventive Maintenance: This is the scheduled replacing of key items that 
are subject to failure over time. Table 5-2 contains the list of items, recommended 
time intervals, and a reference to the instructions in this manual that contain the 
procedures. The recommended time intervals are to be considered maximum. 
Heayy usage, adverse conditions, or local maintenance procedures may dictate more 
frequent inspections. 
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WARNING I Jllwaya dlaconnact power from th• RSS•48b before 
performing any preventive maintenance. 

__ W_A_R_N_U_N_G __ I . 
._ _______ Vor der DurchfOhrung von vorbeugenden 

Wartungsarbelten lmmer die Stromzufuhr der RSS•48b 
abschalten. 

, .. _A_V_ER_ll_SS_EMEN __ T_I 
'111------.- TouJours mettre le RSS•48b hors tension avant d'effectuer 

tout entretlen prjventlf. 

Table 5-2. Preventive Maintenance Procedures 

INTERVAL ITEM ACTION MANUAL REFERENCE 

6Months Rubber Fingers Replace See paragraph 5.6.1.15.1 for 
procedure. 

Drive Belts Adjust 
- Elevator (all four) See paragraphs 5.6.1.16.4 and 

5.6.1.16.5 installation step 4 for 
procedures. 

-Drum See paragraph 5.6.1.14.1 
installation step 2 for procedure. 

- Handler See paragraph 5.6.1.15.7 
installation step 3 for procedure. 

12-18Month ZMotor Replace See paragraph 5.6.1.15.6 for 
procedure. 

Z Motor Driver Adjust See paragraph 5. 7 for procedure. 

Pulse Motor Drivers Adjust See paragraph 5. 7 for procedure. 
Solenoid Adjust See paragraph 5. 7 for procedure. 

Bar Code Reader Adjust See paragraph 5. 7 for procedure. 

5 Years Drive Belts Replace 
- Elevator (all four) See paragraphs 5.6.1.16.4 and 

5.6.1.16.5 for procedures. 
- Drum See paragraph 5.6.1.14.1 for 

procedure. 
- Handler See paragraph 5.5.6.1.15.7 for 

procedure. 
50-pin Cable Assy Replace See paragraph 5.6.1.16.2 for 

procedure. 

--------- Tape Drive Clean Transport Instructions are provided in the 
Operator's Manual or User's Guide 
provided with the tape drive. 

As required Tape Drive Repair/Exchange Refer to paragraph 2. 7 .2 for 
procedure. 
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5.5. 

5-6 

TROUBLESHOOTING 
NOTE This manual contains the information required to repair the RSS-

48b only to the lowest field replaceable unit, as determined by the 
manufacturer. This repair philosophy is basically a module 
exchange, with some individual high-wear parts included. 

Faults are isolated in the RSS-48b by evaluating error codes and/or current symptoms, and 
then checking each functional system involved to locate the malfunctioning part. 

A thorough understanding of the theory of operation, as described in Section 4, will aid the 
technician in solving problems. Also, the functional block and interconnect diagrams in 
Section 8 will assist you when troubleshooting the RSS-48b. Approach each problem in a 
logical manner, utilizing both practical and theoretical troubleshooting principles. 

Table 5-3 contains the checks to be performed when troubleshooting the RSS-48b to the 
defective module, assembly, or subassembly. Once a malfunction has been isolated, the 
defective part is replaced. See Repair and Replacement Procedures (paragraph 5.6) for 
more information. 

Prior to troubleshooting, perform a complete and thorough visual inspection. 

Inspect for: 

• correct jumper configuration 

• correct switch settings 

• damaged parts 

• evidence of abnormal heat 

• faulty circuit breakers 

• loose cable connectors 

• loose circuit cards 

• loose components 

• loose external signal connectors 

• loose hardware 

• loose wires 

• missing parts 

• unseated components 
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5.5.1. TROUBLESHOOTING HINTS 

5.5.1.1. CCA LED's 

Most of the CCA's and modules in the RSS-48b have LED's to indicate if certain conditions 
or outputs are present. Assembly LED locations and indications are illustrated in Figure 
8-5. LED functions are as follows: 

5.5.1.1.1. CPU CCA (Slot #1) 

CPU CCA LED's indicate the following status (see Figure 8-5 for location): 

• R/W LED (D00l) - indicates the transfer direction (R/W) of the microprocessor. 
ON is a READ operation, OFF is a WRITE operation. LED is normally ON. 

• SYNC LED (D002) - When ON, a microprocessor fetch operation is being executed. 
OFF indicates a CPU malfunction. 

• NMI LED (D003): When ON a non-maskable external interrupt is being received. 
OFF indicates a CPU malfunction. 

5.5.1.1.2. Sensor 1 CCA (Slot #2) 

Sensor 1 CCA LED's indicate the following status (see Figure 8-5 for location): 

• ELEVATOR SLIT LED (D002) - When OFF, the elevator is correctly positioned. 
When ON, the elevator is not at its desired position. 

• ELEV ATOR GRAY 6 to 2 LED's (D003 to D007) - indicates the current rotary 
storage drum-bin or tape drive number. See Figure 8-5 for the 14 different LED 
configurations. 

• DRUM SLIT LED (D009): When ON, the rotary storage drum is correctly 
positioned. When OFF, the drum is not at its desired position. 

• DRUM GRAY 1 & 2 LED's (DOU and D012) - indicates the current rotary storage 
drum-face number. See Figure 8-5 for the four different LED configurations. 

• CPU NG LED (D013) - When ON, the CPU CCA microprocessor is malfunctioning 
(runaway). This LED is normally OFF. 
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Table 5-3. RSS-48b Troubleshooting 

SYMPTOM CAUSE CORRECTIVE ACTION 

RSS-48b will not Numerous Items Troubleshoot using the information provided in 
power-up. Figure 8-6, "AC POWER PROBLEM". 

RSS-48b powers-up Numerous Items Troubleshoot using the information provided in 
but not properly. Figure 8-6, "NO INITIALIZATION". 

Display problems. Numerous Items Troubleshoot using the information provided in 
Figure 8-7, "DISPLAY PROBLEMS". 

Pushbutton Numerous Items Troubleshoot using the information provided in 
problems Figure 8-7, "OPERATION PANEL PROBLEMS". 

Communication Numerous Items Troubleshoot using the information provided in 
problems. FiIDire 8-8, "COMMUNICATION PROBLEMS". 

Displays or returns Numerous Items Troubleshoot using the information provided in 
ERROR CODE. Table 5-4. 

Table 5-4. Error Message Troubleshooting 

ERROR PROBLEM AREA CORRECTIVE ACTION 

OG2> Rotary Storage Drum Troubleshoot using the information provided in Figure 8-
9. Match symptoms with correct tree. 

OG3> Elevator Troubleshoot using the information provided in Figure 8-
10. Match symptoms with correct tree. 

OG5> Handler Troubleshoot using the information provided in Figure 8-
11. Match symptoms with correct tree. 

OL2> Door Interlock Circuitry 1. Verify that the front door is closed. 
2. Troubleshoot using the information provided in 

FiIDire 8-1 and 8-2. 

ONl> Data Cartridge Removal 1. Verify handler does not already have a cartridge 
loaded. 

2. Verify a data cartridge exists in front of the handler. 
3. Troubleshoot using the information provided in 

FiIDire 8-12. 

ON2> Data Cartridge Insertion 1. Verify handler has a cartridge loaded. 
2. Verify a data cartridge does not exists in front of the 

handler. 
3. Troubleshoot using the information provided in 

FiIDire 8-12. 

ON6> RS-232 Command Incorrect Send correct command (refer to Section 3). 
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5.5.1.1.3. Sensor 2 CCA (Slot #3) 

Sensor 2 CCA LED's indicate the following status (see Figure 8-5 for location): 

• BAR READ LED (D1) - When ON (very hard to detect), a Bar Code Read Command 
(1 or 2) is being executed. 

• Z•DIRECTION LED (D6) - When ON, the carrier is moving away from rotary 
storage drum/tape drive. 

• Z-ON/OFF LED (D7) - When ON, the Z-axis motor is operating. When OFF, the Z­
axis motor is stationary. 

• Z-MOTOR N.G. LED (D17) - When ON, the Z-axis motor is drawing excessive 
current. This LED is normally OFF. 

• CASSETTE SWITCH LED (D18) - When ON, a data cartridge is fully loaded in the 
handler. 

• Z-FRONT LED (D22) - When ON, the carriage is in the full forward position. 

• Z-MIDDLE LED (D23) - When ON, the carriage is in the middle position. 

• Z-BACK LED (D24)- When ON, the carriage is in the full rear position. 

• BAR DETECT LED (D25) - When ON, a data cartridge is loaded in the handler. 
When OFF, a data cartridge is directly in front of the handler. 

• FRONT DOOR OPEN LED (D28) - indicates that the front door is open. 

• ALARM RESET SWITCH and KEY 0-2 LED's (D29 to D32) - indicates that one of 
the front panel pushbuttons is being pressed. See Figure 8-5 for the nine different 
LED configurations. 

5.5.1.1.4. Drive and 1/0 CCA (Slot #4) 

Drive and 1/0 CCA LED's indicate the following status (see Figure 8-5 for location): 

• ALARM 1 LED (Dl)- When ON, the system error alarm (0) is active. This LED is 
normally OFF. 

• ALARM 2 LED (D12)- When ON, user defined error alarm (1) is active. This LED 
is normally OFF. 

• ALARM 3 LED's (D13) - When ON, user defined error alarm (2) is active. This 
LED is normally OFF~ 

• PLUNGER OPEN LED (D2) - When ON, the handler's solenoid plunger is 
energized, causing the fingers to open. 

ALARM LED (D3) - When ON, the ALARM pushbutton LED is on. 

• BAR CODE READ LED (D4) - When ON, the BAR CODE READ pushbutton LED is 
on. 

• ELEVATOR DOWN LED (D5) - When ON, the DOWN pushbutton LED is on. 

• CASSE'ITE EJECT (D6) - When ON, the :EJECT pushbutton LED is on. 

• ELEVATOR UP LED (D7) - When ON, the UP pushbutton LED is on. 

• CASSE'ITE INJECT (D8) - When ON, the INJECT pushbutton LED is on. 

• DRUM-TURN RIGHT LED (D9) - When ON, the RIGHT pushbutton LED is on. 

• DRUM-TURN LEFT LED (Dl0) - When ON, the LEFT pushbutton LED is on. 
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5.5.1.1.5. FIP 1/0 CCA (Slot #7) 

FIP 1/0 CCA LED's indicate the following status (see Figure 8-5 for location): 

• BLANK LED (Dl) - When ON, display is blanking during power-up. This LED is 
OFF for normal operation. 

• GATE LED (D2) - When OFF, display is initializing during power-up. This LED is 
ON for normal operation. 

• FRAME LED (D3) - When ON, display is operating normally. 

5.5.1.1.6. Pulse Motor Cont.roller CCA (Slots #8 and #9) 

Pulse Motor Controller CCA LED's indicate the following status (see Figure 8-5 for 
location): 

• CPU NG LED (D2) - When ON, the CPU CCA microprocessor and/or this 
microprocessor are malfunctioning (runaway). This LED is normally OFF. 

• SYNC LED (D3) both CCA 's - When OFF, the CPU CCA microprocessor and/or this 
microprocessor are malfunctioning (runaway). This LED is normally ON. 

• DRUM SLIT (D5) PM Cont#1-When ON, the rotary storage drum is rotating. 

• ELEVATOR SLIT (D7) PM Cont#2 - When ON, the elevator is moving. 

5.5.1. 1. 7. Drum Gray Code Sensor CCA 

• FACE LED's (Dl to D3) - indicates which drum face is currently forward. See 
Figure 8-5 for the four different LED configurations. 

5.5. 1. 1.8. Bar Code Reader Circuitry 

• READER CCA LED (Dl) - When ON, the bar code directly in front of the handler 
can be read. 

• DECODER CCA LED (D5) - When ON, a d.ata cartridge is located directly in front 
of the handler assembly. 

5.5.1.2. CCA SWITCHES 

Some of the CCA's in the RSS-48b Control Block have switches that set communication and 
identification parameters. Assembly switch locations and configurations are illustrated 
in Figure 8-5. Switch functions are as follows: 

• CPU CCA (Slot #1): Switch positions perform following functions: 

Sl-1 to 3: Sets baud rate for the RS-232C serial interface port to 300, 1200, or 2400 
baud. See Figure 8-5 for switch configurations. 

Sl-4: Selects the termination character for commands received over the RS-
232C serial interface port. Open selects a "C", and closed selects a">". 

S2: Momentary push button resets the CPU CCA microprocessor to its "power 
on" state. 
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• Sensor 1 (Slot #2): Switch positio~s perform following functions: 

83-1 & 2: Sets parity for the RS-2320 serial interface port to none, even, or odd. See 
Figure 8-5 for switch configurations. 

83-3: Selects the data bit length for the RS-232C serial interface port. Open sets 
to 7-bit, and closed sets to 8-bit. 

S3-4 to 8: Not used. 

• Pulse Motor Controller #1 (Slot #8) and #2 (Slot #9): Switch positions perform 
following functions: 

Sl-1 to 6: Sets CCA identification as Pulse Motor Controller #1 or #2. See Figure 8-
5 for switch configurations. 

5.5.1.3. CCA JUMPERS 

Some of the CCA's in the RSS-48b Control Block have jumpers to configure parameters that 
are not changed during normal operation. Assembly jumper locations and configurations 
are illustrated in Figure 8-5. Jumper functions are as follows: 

NOTE Jumpers are soldered in place and should not be changed unless 
configuring a CCA for replacement. When replacing a CCA, 
verify that the jumpers on the replacement CCA are the same as the 
original CCA. 

• Sensor 1 CCA (Slot #2): Jumper positions perform following functions: 

Sl-1 to 8: Identification Select. See Normally not changed. See Figure 8-5 for 
jumper configurations. 

S2-1 to 8: PIO Address Select. Normally not changed. See Figure 8-5 for jumper 
configurations. 

• Sensor 2 CCA (Slot #2): Jumper positions perform following functions: 

S1-1 to 8: Normally not changed. See Figure 8-5 for jumper configurations. 

82-1 to 8: Normally not changed. See Figure 8-5 for jumper configurations. 

• Drive and 1/0 CCA (Slot #4): Jumper positions perform following functions: 

Sl-1 to 8: Normally not changed. See Figure 8-5 for jumper configurations. 

S2-1 to 4: Normally not changed. See Figure 8-5 for jumper configurations. 

• Power Supply #1 Module: Jumper positions perform following functions: 

CN2: Input Voltage Select. See Figure 8-5 for jumper configuration. 

• Power Supply #2 Module: Jumper positions perform following functions: 

CN3: Input Voltage Select. See Figure 8-5 for jumper configuration. 

• Power Supply #3 Module: Jumper positions perform following functions: 

CN3: Input Voltage Select. See Figure 8-5 for jumper configuration. 
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5.6. REPAIR AND REPLACEMENT PROCEDURES 

5.6.1. DISASSEMBLY AND ASSEMBLY INSTRUCTIONS 

5-12 

Figure 5-2 shows RSS-48b modules, assemblies, and subassemblies used in the 
replacement procedures. 
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Figure 5-2. RSS-48b Assembly Locator Diagram 
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5.6.1.1. MAINTENANCE ACCESS 

Most service functions can be performed with the front door opened, the cartridge loader 
lowered, and/or the rear panels removed. See Figure 5-3 for the components referenced in 
the following steps. 

WARNING I 
•------ Both electrical shock hazard and mechanical hazard from 

moving parts exist with the RSS-48b door open or covers 
removed. Whenever possible, disconnect the RSS-48b 
from line power before removing covers, and allow one 
minute for components to discharge. 

WARNUNG I 
.._ _____ _. Sowohl die Gefahr elnes elektrlschen Schlags als auch die 

Gefahr durch slch bewegende Telle besteht, wenn die Tar 
der RSS-48b offen steht oder die Abdeckungen entfernt 
wurden. Wenn nur eben mOgllch, die RSS-48b vor dem 
Entfernen von Abdeckungen abschalten und elne Minute 
warten, damlt slch die Bautelle entladen kOnnen. I AVERTISSEMENT I 

..,. _______ II exlste des dangers d'electrocutlon et des rlsques de 
blessures provenant de pieces mecanlques en mouvement 
lorsqu'on utilise le RSS-48b avec le panneau avant ouvert 
ou les capots de protection Otes. Chaque fols qu'II est 
possible, mettre le RSS-48b hors tension en le 
debranchant du circuit d'allmentatlon et lalsser les 
composants se decharger pendant une minute avant d'Oter 
les capots de protection. 

• Front Door - Open using ACE® key supplied. 

WARNING I 
-..------• A minimum of 2 persons are required to perform the next 

step. If the Cartridge Loader Assembly Is allowed to drop 
uncontrolled, serious bodily Injury and/or equipment 
damage may result. 

WARNUNG I Mlndestens 2 Personen slnd zur Austohrung des nachsten 
Schrlttes erforderllch. Wenn die Patronenladeelnhelt 
unkontrolllert fallen gelassen wlrd, kann das zu ernsthafter 
KOrperverletzung bzw. GerAteschaden fOhren. 

I A VERTISSEMENT I 
-..------• II faut au minimum 2 personnes pour effectuer !'operation 

sulvante. SI on lalsse tomber !'ensemble de chargeur a 
cartouche, on s'expose a des blessures et/ou a des degats 
materlels graves. 

• Cartridge Loader - Loosen the two knurled fastening screws and two hex drive 
screws, then lower the Cartridge Loader Assembly to the floor. While lowering the 
Cartridge Loader Assembly, make sure the cable harness on lower left corner is free. 
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• Rear Panels - Remove the top and bottom rear panels by rotating the fasteners until 
the slot is horizontal then lightly rap the upper comer with the palm of your hand. 

Figure 5-3. RSS-48b Maintenance Access 
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5.6.1.2. FAN 

Figure 5-4 illustrates all Fan removal and installation parts. 

Removal 
1. Remove the upper rear panel (refer to paragraph 5.6.1.1). 

2. Remove eight screws, and lockwashers retaining the fan panel. Lift fan panel to 
access fan. 

3. Remove four screws, lockwashers, flat washers, and nuts holding the grill and fan. · 

4. Disconnect 2-pin cable and remove the fan. 

Installation 

1. Install the Fan with air flow directed outward. 

2. Complete installation by reversing removal steps 4 through 1. 

5.6.1.3. DISPLAY ASSEMBLY 

Figure 5-4 illustrates all Display Assembly removal and installation parts. 

Removal 
1. Open the front door (refer to paragraph 5.6.1.1). 

2. Remove the front dress panel (six screws). 

3. Remove four screws, and lockwashers holding the Display brackets. 

4. Carefully pull display from cabinet enough to disconnect the following cables: 

- 2 pin cable from J93 

-30 pin cable from J61 

5. Remove the Display Assembly. 

Installation 

1. Install by reversing removal steps 5 through 1. 
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Figure 5-4. Fan, Display, Operational Panel, and Interlock Switch Replacement 

RSS-48b SERVICE 



5.6.1.4. OPERATIONAL PANEL ASSEMBLY 

Figure 5-4 illustrates all Operational Panel Assembly removal and installation parts. 

Removal 
1. Open the front door (refer to paragraph 5.6.1.1). 

2. Remove the front dress p~el (six screws). 

3. Remove four screws, and lockwashers holding the panel. 

4. Carefully pull panel from cabinet far enough to disconnect the 20 pin cable from J51. 

5. Remove the Operational Panel Assembly. 

Installation 

NOTE When reinstalling the front dress panel, make sure ALL the 
buttons are centered in the panel, and that each key has free 
movement. 

1. Install by reversing removal steps 5 through 1. 

5.6.1.5. INTERLOCK SWITCH 

Figure 5-4 illustrates all Interlock Switch removal and installation parts. 

Removal 
1. Open the front door (refer to paragraph 5.6.1.1). 

2. Remove two flat head screws holding the mounting bracket/ switch/cover plate 
combination. 

3. Remove two screws and lockwashers retaining the access cover to the mounting 
bracket. 

4. Tag and disconnect four wires. 

5. Remove switch (two screws, two lockwashers, and one nut plate). 

Installation 
1. Install by reversing removal steps 5 through 1. 
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5.6.1.6. CONTROL CAGE CCA'S 

Figure 5-5 illustrates all Control Cage CCA's removal and installation parts. 

Removal 

1. Open the front door (refer to paragraph 5.6.1.1). 

Each CCA contains ESDS devices. Proper ESDS device handling 
procedures . must be followed. Refer to the ESDS DEVICE 
HANDLING information at the front of this manual. 

2. Remove the circuit card cover (four screws). 

3. Pull the CCA from it's slot using the extractors. 

NOTE 

Installation 

If replacing CCA's, record the current position (or occupation) of 
switch settings and jumpers. 

1. Install by reversing removal steps 3 and 1. CCA slot locations are as follows: 

Slot #1 CPU CCA 
Slot #2 Sensor 1 CCA 
Slot #3 Sensor 2 CCA 
Slot #4 Drive and 1/0 CCA 
Slot #7 FIP 1/0 CCA 
Slot #8 PM Controller #1 CCA 
Slot #9 PM Controller #2 CCA 

NOTE If installing a replacement CCA, reconfigure switches and 
jumpers to settings recorded during removal of the old CCA. If 
unknown, configure as shown in Figure 8-5. 

2. If installing a replacement PM Controller CCA, perform Pulse Motor Adjustment 
(see paragraph 5. 7). 

5.6.1. 7. POWER SWITCHES (CIRCUIT BREAKERS) 

5-18 

Figure 5-5 illustrates all Circuit Breaker removal and installation parts. 

Removal 

1. Open the front door (refer to paragraph 5.6.1.1). 

2. Remove the cover (four hex drive screws and flat washers). 

3. Remove the clear shield (three screws and flat washers). 

4. Remove four screws retaining the circuit breaker and pull from cabinet. 

5. Tag and disconnect (nut and washer) four wires. 

6. Remove the Circuit Breaker. 

Installation 

NOTE When reinstalling the Circuit Breaker, ON is towards right. 

1. Install by reversing removal steps 6 through 1. 
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Figure 5-5. Control Cage CCA, Circuit Breaker, and Power Connector Replacement 

RSS-48b SERVICE 5-19 



5.6.1.8. LINE FILTERS 
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Figure 5-6 illustrates all Line Filter removal and installation parts. 
Removal 
1. Remove the lower rear panel (refer to paragraph 5.6.1.1). 
2. If removing FLl or FL3 remove Power Supply Modules 1-3 (see paragraph 5.6.1.11 

through 5.6.1.13). 
3. Remove two screws and lockwashers (for FLl, FL3) or four screws and lockwashers 

(FL4) holding the line filters. 
4. Tag and disconnect (nuts and washers) or unsolder five wires from the desired line 

filter. 

5. Remove the Line Filter. 
Installation 
1. Install by reversing removal steps 5 through 1. 

POWER 

GRN/YEL 

FL1 FL3 

WHT BLK 

MOTHER 
DCCA 

II 
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Figure 5-6. Line Filter Replacement 
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5.6.1.9. PULSE MOTOR DRIVER 

Figure 5-7 illustrates all Pulse Motor Driver removal and installation parts. 

NOTE Procedure below is for Pulse Motor Driver #2. Procedure for Pulse 
Motor Driver #1 is identical, except the Rotary Storage Drum must 
first be removed (paragraph 5.6. 1. 14). 

Removal 
1. Remove the lower rear panel (refer to paragraph 5.6.1.1). 
2. If removing the lower Pulse Motor Driver, remove the power chassis cover (four 

screws and lockwashers). 
3. Remove two screws, lockwashers, and flat washers holding the module's base plate. 
4. Tag and disconnect 11 wires. 
5. Remove the Pulse Motor Driver. 
Installation 
1. Install by reversing removal steps 5 through 1. 
2. If installing a replacement module, perform Pulse Motor Adjustment (see para 5. 7). 

Figure 5-7. Pulse Motor Driver Replacement 
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5.6.1.10. 

5-22 

POWER TRANSFORMER 

Figure 5-8 illustrates all Power Transformer removal and installation parts. 

Removal 

1. Remove the lower rear panel (refer to paragraph 5.6.1.1). 

2. Remove four screws, and lockwashers holding the power chassis cover. 

3. Lift the power chassis cover and remove the four hex drive screws, lock washers, and 
flat washers holding the power transformer. 

4. Tag and disconnect 9 wires. 

5. Remove the Powe'r Transformer. 

Installation 

NOTE If installing a replacement power transformer, set the voltage 
selection jumper to the desired position. 

1. Install by reversing removal steps 5 through 1. 

.L av 1 oov 11 ?V 220V 230V 

POWER 
CHASSIS 
COVER 

Figure 5-8. Power Transformer Replacement 
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5.6.1.11. POWER SUPPLY #1 
Figure 5-9 illustrates all Power Supply #1 removal and installation parts. 

Removal 

1. Remove the lower rear panel (refer to paragraph 5.6.1.1). 

2. Remove the power chassis cover (four screws and lockwashers). 

3. Remove the power supply cover (eight screws and lock-washers). 

4. Remove four screws and lockwashers holding the module's base plate. 

5. Disconnect the following cables: 

- 2 pin cable from CNl 

- 8 pin cable from CN3 

- GRN/YEL from GND lug 

6. Remove the Power Supply #1. 

Installation 

1. Make sure that the jumper at CN2 is in the 100-120V position. 

2. Install by reversing removal steps 6 through 1. 

5.6.1.12. POWER SUPPLY #2 
Figure 5-9 illustrates all Power Supply #2 removal and installation parts. 

Removal 

1. Remove the lower rear panel (refer to paragraph 5.6.1.1). 

2. Remove the power chassis cover (four screws and lockwashers). 

3. Remove the power supply cover (eight screws and lock-washers). 

4. Remove four screws and lockwashers holding the module's base plate. 

5. Disconnect the following cables: 

- 2 pin cable from CNl 

- 10 pin cable from CN2 

- GRN/YEL from GND lug 

6. Remove the Power Supply #2. 

Installation 

1. Make sure that the jumper at CN3 is in the 100-120V position. 

2. Install by reversing removal steps 6 through 1. 

5.6.1.13. POWER SUPPLY #3 
Figure 5-9 illustrates all Power Supply #3 removal and installation parts. 

Removal 

1. Remove the lower rear panel (refer to paragraph 5.6.1.1). 

2. Remove the power chassis cover (four screws and lockwashers). 
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5-24 

3. Remove the power supply cover (eight screws and lock-washers). 

4. Remove four screws and lockwashers holding the module's base plate. 

5. Disconnect the following cables: 

- 2 pin cable from CNl 

- 10 pin cable from CN2 

- GRN/YEL from GND lug 

6. Remove the Power Supply #3. 

Installation 

1. Make sure that the jumper at CN3 is in the 100-120V position. 

2. Install by reversing removal steps 6 through 1. 
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2 PIN CABLE 

YELJGRN WIRE 

FUSE 

Figure 5-9. Power Supply Replacement 
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5.6.1.14. ROTARY STORAGE DRUM 

The field replaceable items on the Rotary Storage Drum Assembly are as follows: 

• Pulse Motor Driver (refer to paragraph 5.6.1.9) 
• Drum Pulse Motor/Drive Belts 
• Drum Gray Code Sensor CCA 
• Drum Slit Sensor CCA 
• Drum Face Tab 

Procedures are provided for each assembly. Figure 5-10 illustrates Rotary Storage Drum 
removal and installation. 

Removal 

1. If installed, remove data cartridges from storage bins. 

2. Remove the upper and lower rear panels (refer to paragraph 5.6.1.1). 

3. Lower the Cartridge Loader (refer to paragraph 5.6.1.1). 

4. Remove the four hex drive screws and lockwashers holding the drum to the front 
bracket. 

5. Remove the bottom panel support (four screws, lockwashers, and flat washers). 

6. Remove four screws, lock washers, and flat washers holding the drum stops. 

7. Disconnect the following cables: 

- 3 pin cable from J92 

-10 pin cable from J31 

WARNING I w------ A minimum of 2 persons are required to perform the next 
step. If the Rotary Storage Drum Is allowed to drop 
uncontrolled, serious bodily Injury and/or equipment 
damage may result. 

WARNUNG I w------ Mlndestens 2 Personen slnd zur AusfOhrung des nachsten 
Schrlttes erforderllch. Wenn die Rotatlonsspelchertrommel 
unkontrolllert fallen gelassen wlrd, kann das zu ernsthafter 
KOrperverletzung bzw. Gerateschaden fOhren. 

I AVERTISSEMENT I 
~, ------- II faut au minimum 2 personnes pour effectuer !'operation 

sulvante. SI on lalsse tomber le tambour rotatlf de 
stockage, on s'expose a des blessures et/ou a des degats 
materlels graves. 

8. Slide the Rotary Storage Drum towards the rear and remove. 

Installation 

1. Install by reversing removal steps 8 through 1. 
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Figure 5-10. Rotary Storage Drum Assembly Replacement 
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5.6.1.14.1. Drum Pulse Motor/Drive Belts 

Figure 5-11 illustrates Drum Pulse Motor/Drive Belt removal and installation. 

NOTE 

Removal 

If just removing drive belts, omit removal step 7 (and installation 
step 1. 

1. Remove the Rotary Storage Drum (refer to paragraph 5.6.1.14). 

2. Remove the driver bracket/Pulse Motor Driver combination (four screws and 
lock washers) 

3. Remove six screws, lock-washers, and flat washers holding the rear bracket. 

4. Disconnect the 10-pin cab~e from J35. 

5. Remove four screws, lockwashers, and flat washers holding the motor/bearing plate 
to the drum chassis. 

6. Loosen the four screws holding bearing case A and B. Slide case forward and 
remove drive belts B and A. 

7. Remove the Drum Pulse Motor (four screws and lockwashers). 

Installation 
1. Install Drum Pulse Motor (four screws, lockwashers, and flat washers). 

2. Replace drive belts A and B. Adjust tension on drive belts A and B until it is within 
specified limits. Tension is changed by moving bearing case A. 

3. Install motor/bearing plate in the drum chassis. Make sure drum and bearing case 
B gears are meshed, and that movement is free and smooth. 

4. Finish installation by reversing steps 4 through 1. 

5. If installing a replacement motor, perform Pulse Motor Adjustment (see paragraph 
5.7). 

5.6.1.14.2. Drum Gray Code Sensor CCA 

Figure 5-11 illustrates Drum Qray Code Sensor CCA removal and installation. 

Removal 

l. Remove the Rotary Storage Drum (refer to paragraph 5.6.1.14). 

2. Remove four screws, lockwashers, and flat washers holding the CCA 

3. Disconnect the following cables: 

- 3 pin cable at J33 

- 5 pin cable at J32 

4. Rotate the rotary storage drum to face C and remove the Drum Gray Code Sensor 
CCA. 

Installation 

1. Install by reversing removal steps 4 through 1. 
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Figure 5-11. Drum Motor, Drive Belt, Sensor CCA, and Tab Replacement 
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5.6.1.14.3. Drum Slit Sensor CCA 

Figure 5-11 illustrates Drum Slit Sensor CCA removal and installation. 

Removal 
1. Remove the Rotary Storage Drum (refer to paragraph 5.6.1.14). 

2. Rotate the Rotary Storage Drum until in between faces. 

3. Remove two hex screws and flat washers holding the CCNplate combination. 

4. Disconnect the 3 pin cable at J34. 

5. Remove the Drum Slit Sensor CCA 

Installation 

1. Install by reversing removal steps 5 through 1. 

2. Perform Drum Rotation Stop Adjustment (see paragraph 5.7). 

5.6.1.14.4. Drum Face Tab 

Figure 5-11 illustrates Drum Face Tab removal and installation. 

Removal 

1. Remove the Rotary Storage Drum (refer to paragraph 5.6.1.14). 

2. Remove screw and tab. 

Installation 

1. Install by reversing removal steps 2 through 1. 

2. Perform Drum Rotation Stop Adjustment (see paragraph 5.7). 
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5.6.1.15. Handler Assembly 
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The field replaceable items on the Handler Assembly are as follows: 

• Rubber Fingers 
• Plate Springs 
• Coil Springs 
• Cartridge Sensor Switch 
• Cartridge Sensor Switch Spring 
• Z-Motor 
• Drive Belt 

Procedures are provided fc,r each assembly. Figure 5-12 illustrates Handler Assembly 
removal and installation. 

Removal 
1. Open the front door (refer to paragraph 5.6.1.1). 

2. Move the elevator to the upper most position and disconnect the 30-pin cable at J46. 

3. Remove the Handler Assembly (four screws). 
Installation 
1. Place Handler Assembly on guide pins. 
2. Install by reversing removal steps 3 through 1. 

3. If installing a replacement assembly, perform Bar Code Adjustment and Z-Motor 
Adjustment (see paragraph 5. 7). 

Figure 5-12. Handler Assembly Replacement 
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5.6.1.15.1. Rubber Fingers 

Figure 5-13 illustrates Rubber Finger removal and installation. 

Removal 
1. Pull old rubber 6ngers from the arm. 

Installation 
1. Press replacement rubber fingers on arms with gripper towards the center. 

5.6.1.15.2. . Plate Springs 

Figure 5-13 illustrates Plate Spring removal and installation. 

Removal 
1. Remove Plate Spring (one screw). 

Installation 
1. Install plate spring with rounded edge towards the center. 
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Figure 5-13. Handler Finger, Spring, and Switch Replacement 
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5.6.1.15.3. Coll Springs 
Figure 5-13 illustrates Coil Spring removal and installation. 

Removal 

1. Remove the cover (four screws). 

2. Remove spring from mounting stud. 

3. Remove spring adjuster (two nuts) and spring. 

4. Repeat steps 1 through 3 for the other side. 

Installation 

1. Install by reversing removal steps 4 through 1. Install spring adjuster nuts (on both 
'sides) so second nut is even with adjuster threads. 

2. Using a 5 to 10 lb compression type spring scale, push on the screw head of the solenoid 
and adjust the spring adjuster nuts on both sides (equally) until it takes 4.4 lb (2 kg) 
of pressure to keep the solenoid pushed in. 

5.6.1.15.4. Cartridge Sensor Switch 
Figure 5-13 illustrates Cartridge Sensor Switch removal and installation. 

Removal 

1. Remove the cover (four screws). 

2. Remove two screws and lockwashers holding switch. 

3. Tag and unsolder two wires. 

4. Remove Cartridge Sensor Switch. 

Installation 

1. Install by reversing removal steps 4 through 1. 

5.6.1.15.5. Cartridge Sensor Switch Spring 
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Figure 5-13 illustrates Cartridge Sensor Swi~h Spring removal and.installation. 

Removal 

1. Remove Cartridge Sensor: S~tch Spring (one screw). 

Installation 

1. Install Cartridge Sensor Switch Spring (one screw) as shown on figure. 
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5.6.1.15.6. 

CARRI 

Z-Motor 
Figure 5-14 illustrates Z-Motor removal and installation. 

Removal 

1. Remove the Handler Assembly (refer to paragraph 5.6.1.15). 

2. Move the carrier to the full forward position. 

3. Remove the bottom cover (six screws). 

4. Tag and unsolder two wires (RED and BLK). 

5. Remove the Motor/motor bracket combination (two screws, lockwashers, and flat 
washers). 

Installation 

1. Start installation by reversing removal steps 5 and 4. 

2. Loosen idler nut and move idler towards the rear. Place drive belt over the motor 
gear. 

3. Adjust tension on drive belt by moving idler towards the front. Correct tension is 
when the teeth on the belt are engaged (without possibility of slippage) when the 
carriage is quickly moved forward and backward. 

4. Complete installation by reversing removal steps 2 and 1. 

5. If installing a replacement assembly, perform Z-Motor Adjustment (see para 5. 7). 

TOP COVER REMOVED 
CLARI 

SCREWS 

KWASHERS 

. 
I 

i I 
I . 
' 

SCREWS! 

ECTING 
ET 

CREWS 

LOCK WASHERS 

FIXING PLATE 

HANDLER BASE 

Figure 5-14. Handler Z-Motor and Drive Belt Replacement 
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5.6.1.15.7. Handler Drive Belt 

Figure 5-14 illustrates Drive Belt removal and installation. 

1. Remove the top cover (four screws). 

2. Move the carrier to the middle position. 

3. Remove the two screws holding the drive belt connector bracket to the carrier base. 

4. Loosen idler nut and move idler to reduce tension on drive belt. 

5. Lift drive belt over the Z-Motor gear, and remove drive belt from front of handler. 

6. Remove the fixing plate and connector bracket from drive belt (two screws, 
lockwashers, and flat washers). 

Installation 

1. Start installation by reversing removal steps 6 through 4. 

2. Align carrier base holes with drive belt connector bracket and replace two screws, 
lockwashers, and flat washers. 

3. Adjust tension on drive belt by moving idler towards the front. Correct tension is 
when the teeth on the belt are engaged (without possibility of slippage) when the 
carriage is quickly moved forward and backward. 

4. Complete installation by reversing rem.oval steps 2 and 1. 
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5.6.1.16. ELEVATOR ASSEMBLY 

The field replaceable items on the Elevator Assembly are as follows: 

• Elevator Sensor CCA 

• 50-Pin Cable Assembly 

• Elevator Motor Assembly 

• Drive Belts 

• A and B Guide Rollers 

Procedures are provided for each assembly. Figure 5-15 illustrates Elevator (Cartridge 
Loader) removal and installation. 

Removal 

1. Open the front door (refer to paragraph 5.6.1.1). Remove door (spring loaded hinge 
pins). 

2. Lower the Cartridge Loader (refer to paragraph 5.6.1.1). 

3. Disconnect the following cables: 

- 10 pin cable from J41/P41 

- 50 pin cable from J43/P43 

I WARNING I "II·------- A minimum of 2 persons are required to perform the next 
step. If the Cartridge Loader Assembly Is allowed to drop 
uncontrolled, serious bodlly Injury and/or equipment 
damage may result . 

WARNUNG I 
._ ______ Mlndestens 2 Personen slnd zur AusfOhrung des nachsten 

Schrlttes erforderllch. Wenn die Patronenladeelnhelt 
unkontrolllert fallen gelassen wlrd, kann das zu ernsthafter 
KOrperverletzung bzw. Gerateschaden fOhren. 

I AVERTISSEMENT I 
""------- II taut au minimum 2 parsonnas pour alfectuar l'operallon 

sulvante. SI on lalsse tomber !'ensemble de chargeur a 
cartouche, on s'expose a des blessures et/ou a des degats 
materlels graves. 

4. Raise the Cartridge Loader Assembly until horizontal, then lift and pull forward 
until guide pins clear pin guides. 

5. Set Cartridge Loader Assembly on the floor. 

Installation 

1. Install by reversing removal steps 5 through 1. 
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RSS-48b SERVICE 



5.6.1.16.1. 

5.6.1.16.2. 

Elevator Gray Code Sensor CCA 
- \ 

Figure 5-16 illustrates Elevator Gray Code Sensor CCA removal and installation. 

Removal 

1. Lower the Cartridge Loader (refer to paragraph 5.6.1.1). 

2. Remove four screws, lockwashers, and flat washers holding the Sensor CCA/Cover 
combination. 

3. Carefully lower and remove Sensor CCA/Cover combination from frame. 

4. Remove two cable clamps (one screw and lockwasher each). 

5. Remove four screws, lockwashers, and flat washers holding the cover. 

6. Disconnect the following cables: 

- 30 pin cable from CN2 

- 50 pin cable from CNl 

7. Remove the Sensor CCA. 

Installation 

1. Install by reversing removal steps 7 through 1. 

NOTE Clearance from the sensor to the gray scale should be from 1.5 to 2.0 
mm. 

SO-Pin Cable Assembly 

Figure 5-16 illustrates 50-Pin Cable Assembly removal and installation. 

Removal 

1. Remove the Elevator Gray Code Sensor CCA (paragraph 5.6.1.16.1). 

2. Remove the upper and lower cable clamps (four screws, lockwashers, and flat 
washers). 

3. Remove two cable clamps (one screw and lockwasher each). 

4. Disconnect the 50 pin cable at J43/P43. 

5. Carefully remove 50-Pin Cable from Cable Guide and the frame. 

Installation 

1. Install by reversing removal steps 5 through 1. Cable routing is as shown in the 
figure. 
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Figure 5-16. Elevator Sensor CCA and 50-Pin Cable Replacement 
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5.6.1.16.3. Elevator Motor Assembly 

Figure 5-17 illustrates Elevator Motor removal and installation. 

Removal 
1. Remove the Elevator (Cartridge Loader) Assembly (paragraph 5.6.1.16). 

2. Move the elevator to the lowest position and place the Cartridge loader on a flat 
surface (resting on it's handles) as shown. 

3. Remove four hex drive screws holding rigid coupling. 

4. Loosen eight hex drive screws holding both flexible couplings. 

5. Remove the cable clamp (one screw, lockwasher, flat washer). 

6. Disconnect the 10 pin cable (P42/J42). 

7. Remove elevator motor/motor bracket combination (two hex drive screws). 

8. Separate elevator motor and motor bracket (four hex drive screws). 

Installation 
1. Install by reversing removal steps 8 through 1. 

2. Perform Elevator Horizontal and Height A(ljustment (see paragraph 5. 7). 

3. Perform Pulse Motor A(ljustment (see paragraph 5.7). • 
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Figure 5-17. Elevator Motor Replacement 
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5.6.1.16.4. Inner Drive Belt 

Figure 5-18 illustrates Inner Drive Belt removal and installation. 

NOTE Procedure is identical for right and left sides. 

Removal 

1. Remove the Handler Assembly (paragraph 5.6.1.15). 

2. Remove the Elevator (Cartridge Loader) Assembly (paragraph 5.6.1.16). 

3. Move the elevator to the mid position and place the Cartridge loader on a flat surface 
(resting on it's handles) as shown. 

4. Install two drive belt retainers (from shipping) on both outer drive belts (teeth 
interlocked). 

5. Mark the position of the guide plate on the frame using tape. 

6. Remove tension adjustment screw and nuts holding the upper support. 

7. Remove four hex drive screw holding the plate to the lower support. 

8. Remove the inner drive belt. 

9. Remove both the upper and lower supports (eight screws). 

Installation 

1. Start installation by reversing removal steps 9 through 6. 

2. Tighten four tension adjustment nuts just enough to apply tension to the drive belt. 
Guide plate must be at the same position as marked. · 

3. Remove drive belt retainers from the outer drive belt and move the elevator to the 
lowest position. 

4. Adjust four tension adjustment nuts until drive belt tension (at the center of the belt) 
as shown. 

5. Complete installation by reversing removal steps 2 and 1. 

6. Perform Elevator Horizontal and Height Adjustment (see paragraph 5. 7). 
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5.6.1.16.5. 
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Outer Drive Belt 

Figure 5-19 illustrates Outer Drive Belt removal and installation. 

NOTE Procedure is identical for right and left sides. 

Removal 

1. Remove the Elevator (Cartridge Loader) Assembly (paragraph 5.6.1.16). 

2. Move the elevator to the upper position and place the Cartridge loader on a flat surface 
(resting on it's handles) as shown. 

3. Install two drive belt retainers (from shipping) on both inner drive belts (teeth 
interlocked). 

4. Loosen two lock nuts, then the tension adjustment nut. 

5. Remove two hex drive screws holding the lower support to the counter weight through 
the bottom hole. 

6. Remove the outer drive belt. 

7. Remove both the upper and lower supports (eight screws). 

Installation 

1. 

2. 

3. 

4. 

5. 

6. 

Start installation by reversing removal steps 7 and 5. 

Tighten tension adjustment nut just enough to apply tension to the drive belt. 

Remove drive belt retainers from the inner drive belt and move the elevator to the 
lowest position. 

Adjust the tension adjustment nut until drive belt tension (at the center of the belt) as 
shown. 

Complete installation by reversing removal step 1. 

Perform Elevator Horizontal and Height Adjustment (see paragraph 5. 7). 
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Figure 5-19. Outer Elevator Drive Belt Replacement 
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5.6.1.16.6. A and B Guide Rollers 

Figure 5-20 illustrates Guide Roller removal and installation. 

Removal 

1. Remove the Elevator (Cartridge Loader) Assembly (paragraph 5.6.1.16) if required to 
gain access to desired rollers. 

2. Remove old A and B guide rollers (one hex drive screw). 

Installation 

1. Install new A and B guide rollers (one hex drive screw). A guide rollers can be 
tightened. B guide rollers should be snug. 

2. B guide rollers are eccentric to allow adjustment of the rollers on the frame. Use the 
10 mm wrench to rotate the B guide roller until: 

• there is no space between the A and B guide rollers and the frame. 

• roller movement is smooth and non-binding. 

• tighten screw to lock into place. 

3. Install the Elevator (Cartridge Loader) Assembly (paragraph 5.6.1.16) if previously 
removed. 
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Figure 5-20. A and B Guide Roller Replacement 
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5.6.2 REPAIR 
The following information is provided to help the technician when repairing the RSS-48b. 

• Limited repair explanation 

• Where to find repair parts 

• How to exchange defective modules 

• The adjustments and/or calibration procedures needed after repair 

NOTE A RSS-48b service training program is available upon request. 
This course is strongly recommended prior to servicing the RSS-
48b. Contact your Distributor for more information. 

5.6.2.1. LIMITED REPAIR 

Repair of the RSS-48b is basically limited to module exchange, with some individual high­
wear parts included. This is due to a number of reasons, including: 

• complexity of design 

• cost of required test equipment 

• interaction of various modules 

• low failure rate 

• low replacement cost 

• repair time considerations 

Because of these and other reasons, repair of the RSS-48b and its assemblies are limited to 
replacement of selected parts. 

5.6.2.2. REPAIR PARTS 

All field replaceable parts are listed and illustrated in Section 6 of this manual. 

5.6.2.3. REPAIR/EXCHANGE PROGRAM 

Certain modules in the RSS-48b are available on an exchange basis from the 
manufacturer. Defective modules are sent to the manufacturer, and in exchange, a factory 
repaired and tested module is returned. To see if a module is available on the 
repair/exchange program, contact your Distributor. A list of sales and service office 
locations are provided at the rear of this manual. 

5.6.2.4. POST REPAIR ADJUSTMENTS 
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RSS-48b adjustments that are required after a repaired or replaced assembly are provided 
and/or referenced in paragraph 5. 7. 
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5.7. ADJUSTMENTS 
RSS-48b adjustments and/or calibration(s) that are required after replacement or repair of 
assemblies, subassemblies, or modules are provided in the following paragraphs. 

• Bar Code (para 5.7.3) 

• Drum Rotation Stop (para 5.7.4) 

• Elevator Horizontal.and Height (para 5.7.5) 

• Pulse Motor (para 5.7.1) 

• Z-Motor (para 5.7.2) 

Table 5-5 lists the specific adjustments required after installing a replacement assembly. 
If an assembly is not listed, no adjustment is required. 

Table 5-5. Post-Repair Adjustments 

Repaired/Replaced Assembly Adjustment or Calibration 
Required 

Drum Pulse Motor Pulse Motor 
Drum SLIT Sensor CCA Drum Rotation Stop 
Drum Tab Drum Rotation Stop 
Elevator Motor Elevator Horizontal and Height 
Elevator Pulse Motor Pulse Motor 
Handler Assy BarCode 
Handler Assy Z-Motor 
Inner Drive Belt Elevator Horizontal and Height 
Outer Drive Belt Elevator Horizontal and Height 
PM Controller CCA's Pulse Motor 
Pulse Motor Drivers Pulse Motor 
Z-Motor Z-Motor 
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I WARNING I 
'-' ------• These procedures are performed with the covers removed 

and power applied to the RSS-48b. Voltages In excess of 
100 volts are present Inside the RSS-48b. Use only non­
metallic tools when performing this procedure. 

I WARNUNG I DINe Vorglnge werden bel entternten Abdeckungen und 
elngeschalteter RSS-48b durchgefOhrt. Spannungen von 
mehr · als 100 Volt beflnden slch Im lnneren der RSS-48b. 
Nur nlcht-metalllsche Werkzeuge benutzen, wenn dleser 
Vorgang durchgefOhrt wlrd • 

I AVERTISSEIIENT I 
.._ ______ Cea op6rat1ona aont • ellectuer avec IN capota de 

protection Otes pendant que le RSS-48b est sous tension. 
Le RSS-48b contlent des composants sous tension de plus 
de 100 volts. N'utlllser que des outlls non metalllques 
pour cea operations. 

NOTE 

NOTE 

Figure 8-5 illustrates the locations for all test points and 
components· referenced in this procedure (unless otherwise 
specified). 

There are a number of adjustable components on assemblies within 
the RSS-48b that can only be set at the factory. Only user adjustable 
components are described below. DO NOT adjust components 
unless instructed to do so. 

5.7.1. PULSE MOTOR 
The following procedure is used to set the pulse output on Pulse Motor Controller CCA #1 
and/or #2. Figure 8-5 illustrates Pulse Motor adjustment location. 

1. Open the front door (refer to paragraph 5.6.1.1). 
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2. . Power-up the RSS-48b using the instructions provided in Sect.ion 3, paragraph 3.5.1. 

WARNING I The next steps are performed wtth power ~pplled to the 
RSS-48b and the . front door open. Both electrical shock 
hazard and mechanical hazard from moving parts exist when 
operating the RSS-48b with the door open. Take 
necessary precautions to protect yourself from both 
hazards during the remainder of this procedure. 

WARNUNG I . 
•------ Die nachsten Schrltte werden bel elngeschalteter RSS-48b 

und ge6ffneter FronttOr durchgefOhrt. Sowohl die Gefahr 
elnes elektrlschen Schlags als auch die Gefahr durch slch 
bewegende Telle besteht, wenn die RSS-48b bel offener 
Tar betrleben wlrd. Die notwendlgen VorslchtsmaBnahmen 
zum Schutz gegen belde Gefahren slnd fOr den Rest 
dleses Vorgangs zu treffen. 

I AVERTISSEMENT I . . 
"'' ______ .. Les operations sulvantes dolvent Atre effectuees avec le 

RSS-48b sous tension et le panneau avant ouvert. II exlste 
dans ces conditions des dangers d'electrocutlon et des 
rlsques de blessures provenant de pieces mecanlques en 
mouvement. Prendre les precautions necessalres pour se 
proteger de ces deux dangers pendant le reste de cette 
operation. 

3. Locate the interlock switch on the upper right side of the RSS-48b and pull the plunger 
to the full out position (interlock defeated). 

4. Connect an Oscilloscope to Pulse Motor Controller CCA at TP3 (Pulse A) and GND 
(see Figure 8-5). 

• Drum pulse - Pulse Motor Controller CCA #1. 

• Elevator pulse- Pulse Motor Controller CCA #2. 

NOTE Adjustment must be performed while the corresponding motor is 
running at full speed. 

• Drum pulse - Drum face from A to C or B to D. 

• Elevator pulse- Elevator from tape drive 02 to bin 01. 

5. While motor's are running, adjust VRl on Pulse Motor Controller CCA until the 
minimum pulse width is as specified. 

• · Drum pulse - Pulse Motor Controller CCA #1 for a minimum pulse width of 
40µsec. 

• Elevator pulse - Pulse Motor Controller CCA #2 for a minimum pulse width of 
94µsec. 

6. Shut down the RSS-48b using the instructions provided in Section 3, para 3.5.3. 

7. Disconnect test equipment and close front door. 
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5.7.2. Z-MOTOR 

5-50 

The following procedure is used to set the DC voltage to the Z-Motor. Figure 8-5 illustrates 
Z-Motor adjustment location. 

1. Open the front door (refer to paragraph 5.6.1.1). 

2. Remove the handler's bottom cover (six screws). 

Figure 5-21. Handler Cover 

9/93 
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3. Power-up the RSS-48b using the instructions provided in Section 3, paragraph 3.5.1. 

WARNING I . 
~-------- The next steps are performed with power applied to the 

RSS-48b and the front door open. Both electrical shock 
hazard and mechanical hazard from moving parts exist when 
operating the RSS-48b with· the door open. Take 
necessary precautions to protect yourself from both 
hazards during the remainder of this procedure. 

WARNUNG I ,,. 
~------ Die nlchsten Schrltte werden bel elngeschalteter RSS-48b 

und geOffneter Fronttar durchgefOhrt. Sowohl die Gefahr 
elnes elektrlschen Schlags als auch die Gefahr durch slch 

· bewegende Telle besteht, wenn die RSS-48b bel offener 
TOr betrleben wlrd. Die notwendlgen VorslchtsmaBnahmen 
zum Schutz gegen belde Gefahren slnd fOr den Rest 
dleses Vorgangs zu treffen. 

I AVERTISSEMENT I 
,.. ______ _. Les operations sulvantes dolvent Otre effectuees avec le 

RSS-48b sous tension et le panneau avant ouvert. II exlste 
dans ces conditions des dangers d'electrocutlon et des 
rlsques de blessures provenant de pieces mecanlques en 
mouvement. Prendre les precautions necessalres pour se 
proteger de ces deux dangers pendant le reste de cette 
operation. 

4. Locate the interlock switch on the upper right side of the RSS-48b and pull the plunger 
to the full out position (interlock defeated). 

5. Connect a Digital Multimeter to the Z-Motor terminals (see Figure 8-5). 

NOTE Adjustment must be performed with the handler fingers in the open 
position and the handler in the eject state. 

6. Press and hold the front panel EJECT button, and adjust VRl on Z-Motor Driver CCA 
until the Digital Multimeter reads +12 Vdc ±0.5 V. 

7. Shut down power to the RSS-48b using the instructions provided in Section 3, 
paragraph 3.5.3. 

8. Disconnect test equipment, replace bottom cover, and close front door. 
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5. 7 .3. BAR CODE 

5-52 

The following procedure is used to adjust the bar code camera, reader, and decoder 
circuitry. Figure 8-5 illustrates Bar Code adjustment locations. 

1. Open the front door (refer to paragraph 5.6.1.1). 

2. Insert a data cartridge with bar code label into rotary storage drum bin #12 (current 
face). 

3. Power-up the RSS~48b using the instructions provided in Section 3, paragraph 3.5.1. 

WARNING I 
._ ______ The next steps are performed with power applled to the 

RSS-48b and the front door open. Both electrlcal shock 
hazard and mechanical hazard from moving pans exist when 
operating the RSS-48b with the door open. Take 
necessary precautions to protect yourself from both 
hazards during the remainder of this procedure. 

WARNUNG I 
._ ______ Die nlchsten Schrltte werden bel elngeschalteter RSS-48b 

und geOffneter FronttOr durchgefOhn. Sowohl die Gefahr 
elnes elektrlschen Schlags als auch die Gefahr durch slch 
bewegende Telle besteht, wenn die RSS-48b bel oftener 
Tur betrleben wlrd. Die notwendlgen VorslchtsmaBnahmen 
zum Schutz gegen belde Gefahren slnd fOr den Rest 
dleses Vorgangs zu treffen. 

I AVERTISSEMENT I 
'-------• Les operations sulvantes dolvent Atre effectuees avec le 

RSS-48b sous tension et le panneau avant ouven. II exlste 
dans ces conditions des dangers d'electrocutlon et des 
rlsques de blessures provenant de pieces mecanlques en 
mouvement. Prendre les precautions necessalres pour se 
proteger de ces deux dangers pendant le reste de cette 
operation. 

4. Locate the interlock switch on the upper right side of the RSS-48b and pull the plunger 
to the full out position (interlock defeated). 

5. Use the UP/DOWN buttons to position the handler at the data cartridge in the rotary 
storage drum #12. 

6. Connect the trigger input of an Oscilloscope to the handler Bar Code Reader CCA at 
TP2 (see Figure 8-5). 
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5. 7 .3. 1 . CCD CAMERA LENS 

7. Connect the Oscilloscope channel A input to the handler Bar Code Reader CCA at TP3 
(see Figure 8-5). Set the Oscilloscope controls as follows: 

• Time/Div to 10 msec 

• V/Div to 5V 

8. Adjust the lens on the CCD Camera until the waveform is as shown in Figure 5-22. 

I I I I I I I I 

I I I I I I I I 

Figure 5-22. Lens Focusing 
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5.7.3.2. BAR CODE DC LEVEL 

9. Use the UP/DOWN buttons to move the handler to a rotary storage drum bin without a 
data cartridge installed. 

10. Set the Oscilloscope controls as follows: 

• Time/Div to 10 msec 

• V/Div to 1 V 

11. .A(ljust VR3 until the DC level is -1 Vas shown in Figure 5-23. 

I I I I I I I I 

>-+-+++- - + ,-f-t-
>- -1- .J_ -1- -l- ---i---l-l-1-

_l_j_j__L I I _J_L 
I I I I I I I 
I I I I I I I 

+ 
- .i.. .!- ~ .l- -~4-~.l-
_l_j_j__L - 1. _j_ j_ .L 

I I I I I I I I 

Figure 5-23. DC Level 

12. Verify that LED D5 is OFF. 

• If ON, readjust VR3 (more negative) until the D5 just goes out (do not adjust below -
2.0 Vdc). 

13. Use the UP/DOWN buttons to move the handler to a rotary storage drum bin with a 
data cartridge installed. 

14. Verify that LED D5 is ON. 

• If OFF, readjust VR3 (more positive) until the D5 just goes on (do not adjust above 
-0.5 Vdc). 

5. 7 .3.3. BAR CODE GAIN 

15. Use the UP/DOWN buttons to move the handler to a rotary storage drum bin with a 
data cartridge installed ( with bar code label). 

16. Set the Oscilloscope controls as follows: 

• Time/Div to 10 msec 

• V/Div to 5V 
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17. Adjust VRl until the waveform amplitude is 12 Vp-p as shown in Figure 5-24 . 

5.7.3.4. SLICE LEVEL 

.J_ .J_ .J_ .!- -I- -i. .J_ -!­

.L 1- 1- L l-1-1-L 
I I I I I I I I 

I I I I I I I I 

INCORRECT (Saturated)_ 
I I I I I I I I 

.L.1-1-L 
I I I I I I I I 

Figure 5-24. Gain 

18. Leave the Oscilloscope channel A input at TP3 and connect channel B to TP4. Set the 
Oscilloscope controls as follows: 

• Time/Div to 10 msec 

• V/Div to 5V (A and B) 

• Mode to chop 
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19. .A(ijust VR2 until the signal at TP4 (channel B) is -1 V from the average level of the 
signal at TP3 as shown in Figure 5-25. 

+-+++- +-i-1-t-

I I I I I I I I 

Figure 5-25. Slice Level 

Observe the waveforms at test pins TPl and TP3; adjust the variable resistor, VR4, until 
the blanking width is 5ms. 

5. 7 .3.5. BLAN.KING WIDTH 

20. Leave the Oscilloscope channel A input at TP3 and connect channel B to TPl. Set the 
Oscilloscope controls as follows: 

• Time/Div to 10 msec 

• V/Div to 5V (A and B) 

• Mode to chop 

21. .A(ijust VR4 until the signal at TPl (channel B) is 5 msec wide as shown in Figure 5-
26. 

+-+++- +-i-t-t-

Figure 5-26. Blanking Width 

22. Shut down power to the RSS-48b using the instructions provided in Section 3, 
paragraph 3.5.3. 

23. Disconnect test equipment, replace bottom cover, and close front door. 
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5. 7 .4. DRUM ROTATION STOP 
The following procedure is used to adjust the rotary storage drum stopping position. Figure 
5-27 illustrates adjustment locations. 

1. Open the front door (refer to paragraph 5.6.1.1). 

2. Insert a data cartridge into the center of rotary storage drum bin A 12. 

3. Insert a data cartridge into the handler's carrier (spread fingers, insert cartridge 
until flush against plate springs, the release fingers). 

4. Rotate the drum, elevator, and carrier until the two data cartridges are aligned (flush 
with slight (but equal) gap between edges. 

5. Verify the tab on top of the drum is aligned with the sensor on the Drum Slit Sensor 
CCA. 

• If incorrect, loosen the screws holding the Sensor CCA/Bracket combination and 
move until properly aligned. Retighten screws. 

6. Remove data cartridges and close the front door. 

5. 7 .5. ELEVATOR HORIZONTAL AND HEIGHT 
The following procedure is used to adjust the elevator horizontal and height positions. 
Figure 5-27 illustrates adjustment locations. 

5.7.5.1. HORIZONTAL POSITION 

1. Open the front door (refer to paragraph 5.6.1.1). 

2. Insert a data cartridge into the center ofrotar; storage drum bin A 12. 

3. Insert a data cartridge into the handler's carrier (spread fingers, insert cartridge 
until flush against plate springs, the release fingers). 

4. Rotate the drum, elevator, and carrier until the upper edge of both data cartridges is 
aligned. 

• If the upper edge is not aligned: 

RSS-48b SERVICE 

rotate the drum, elevator, and carrier until the left upper comers of the two data 
cartridges is aligned. 

clamp the inner drive belt so it cannot move. 

loosen the four hex drive screws holding the elevator motor flange. 

rotate the outer drive shaft until the upper edge of both data cartridges are 
aligned. 

tighten the four hex drive screws holding the motor flange. 

remove the clamp. 
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5.7.5.2. HEIGHT POSITION 

5-58 

.__w•A•R•N•l•N•G _ _.I The next steps are performed with power applied to the 
RSS-48b and the front door open. Both electrlcal shock 
hazard and mechanical hazard from moving parts exist when 
operating the RSS-48b with the door open. Take 
necessary precautions to protect yourself from both 
hazards during the remainder of this procedure. 

"[_w_A•R•N•U•N•G _ _.I Die nlchsten Schrltte warden bel elngeschalteter RSS-48b 
und geOffneter FronttOr durchgefOhrt. Sowohl die Gefahr 
elnes elektrlschen Schlags als auch die Gefahr durch slch 
bewegende Telle besteht, wenn die RSS-48b bel offener 
TOr betrleben wlrd. Die notwendlgen VorslchtsmaBnahmen 
zum Schutz gegen belde Gefahren slnd fOr den Rest 
dleses Vorgangs zu treffen. 

I AVERTISSEMENT I 
•------•- Les operations sulvantes dolvent Otre effectuees avec le 

RSS-48b sous tension et le panneau avant ouvert. II exlste 
dans ces conditions des dangers d'electrocutlon et des 
rlsques de blessures provenant de pieces mecanlques en 
mouvement. Prendre les precautions necessalres pour se 
proteger de ces deux dangers pendant le reste de cette 
operation. 

5. Locate the interlock switch on the upper right side of the RSS-48b and pull the plunger 
to the full out position (interlock defeated). 

6. While observing the elevator, power-up the RSS-48b using the instructions provided 
in Section 3, paragraph 3.5.1. Verify that the elevator does not move up or down when 
power is applied. 

• If the elevator moves up or down when power is applied, note direction and amount of 
movement and proceed as follows: 

power down the RSS-48b using the instructions provided in Section 3, paragraph 
3.5.3. 

rotate the drum, elevator, and carrier until the upper edge of both data cartridges 
is again aligned. 

loosen the nine screws holding the slit board and move the board up or down to 
correct alignment. Retighten screws. 

repeat step until no movement is observed when power is applied. 

7. Remove data cartridges and close the front door .. 
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6. ILLUSTRATED PARTS BREAKDOWN 

6.1. GENERAL 
The parts list contains all replaceable assemblies and parts indented under their 
respective assemblies and subassemblies. Common hardware is not listed, but special and 
consumable hardware items are listed and illustrated. An explanation of each column 
contained in the parts listing table is provided in the following paragraph. 

6.1.1. FIGURE NUMBER 
This column lists the figure number of the illustration on which a particular part can be 
found. 

6.1.2. INDEX NUMBER 
This column lists the index number of an item which is used to locate the item in the 
illustration. 

6.1.3. MANUFACTURER'S PART NUMBER 
This column lists the manufacturer's part number. In some cases more than one 
manufacturer can supply an "or equal" part, but the intent is to show only one outside 
source. 

NOTE 

6.1.4. DESCRIPTION 

In most instances where standard hardware appears in the parts 
list, the government specification part number or government 
standard part number shown may identify an acceptable 
replacement item and not necessarily an identical replacement 
item. 

This column lists, in most cases, the approved government item name and modifiers as 
contained in Cataloging Handbook H6-1. In the case of standard electronic items and 
hardware, additional data has been added to the description to enable procurement of a 
replacement item from local commercial sources. In addition to the name, the description 
column contains the following items: 
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6.1.4.1. Indenture 

Items listed in the Parts List are indented to show their Next Higher Assembly 
relationship. To determine the Next Higher Assembly of an item, note the position of the 
first word of the description for that item. The first item directly above it whose description 
starts one position to the left is the Next Higher Assembly for that item. The following 
example shows an assembly starting in the extreme left position (first indented position) 
and continues down through succeeding indented positions until the last item is reached: 

Equipment 

Assembly 

Detail parts for assembly 

Subassembly 

Detail parts for subassembly 

6.1.4.2. Reference Designator 

Lists (in parentheses) the schematic, assembly, or item reference designation which is 
used to locate electrical and electronic assemblies and/or items in their locator 
illustrations and schematic diagrams. 

6.1.4.3. CAGE Code 

Lists (in parentheses) the manufacturers code as contained in the Commercial and 
Government Entity (CAGE) (Cataloging Handbook H4/H8). For those items where code 
28009 is used, procurement must be made from Metrum. 

The CAGE codes of all items used in this equipment and contained in the parts listings are 
identified in paragraph 6.4. 

6.1.4.4. Cross-Reference Notes 

6-2 

Various cross-reference notes appear throughout the Parts List. They list Detail 
Breakdown and Next Higher Assembly illustration relationship and provide equipment 
configuration continuity. For example: 

• 

• 

(See FIG. XXX for detail breakdown) indicates where the assembly is broken down 
into its component parts. 

(Refer to FIG. XXX for next higher assembly) indicates where the assembly is listed 
under its Next Higher Assembly. 
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6.1.5. QUANTITY PER ASSEMBLY 
This column lists the number of times an item is used in its next higher assembly at the 
location indicated by the figure and index number. 

6.1.6. NOTES 

6.2. 

This column lists the number of the applicable note located at the bottom of the page. 

RECOMMENDED SPARE PARTS LIST 
Tables 6-1 and 6-2 list the recommended number of spare parts required to support an 
equipment for one year. The spare parts recommended were calculated on the basis of Rn 

equipment in operation for five days a week and eight hours per day or 2,000 hours of 
annual operation. 

Table 6-1, Operator's Level Recommended Spare Parts List, contains the spare parts 
required to maintain the equipment with a maximum down-time of one hour. Operator's 
level maintenance is defined as maintenance performed by the operator and/or technician 
at the location of the equipment and within the down-time criterion. 

Table 6-2, Intermedaite/Bench Level Recommended Spare Parts List, contains the spare 
parts required to maintain the equipment where down-time is not a factor. 
Intermediate/Bench Level Maintenance is defined as maintenance performed by a 
technician in a repair facility and consists of tasks which exceed down-time of one hour. 

Table 6-1. Operator's Level Recommended Spare Parts List 

Cage Qty 
Part Number Desaiption Code Per Spsras 

Assv 

700)46M /IJr Filter Element 82476 1 -
70404394A Hander Rubber Fingers 82476 2 -

Table 6-2. Intermediate Bench Level Recommended Spare Parts List (1 of 2) 

Cage Qty 
Part Number Desaiption Code Per Spsras 

Assv 

70402043A Drum Slit Sensor Tabs (4/Set) 82476 4 -
70405397C Cassetle Sensor Switch Spring 82476 1 -
7443J434A Handler Z-Axis Motor 82476 1 -
845821000 Cassetle Sensor Switch 82476 1 -
UCL005061 50 Pin Flat Cable Assy 82476 1 -
70402906E Coil Spring (2 Sets) 82476 1 -
704038860 Handler Plate Spring (2 Sets) 82476 1 -
70404394A Handler Rubber Fingers (2 Sets) 82476 1 -
700)46M /IJr Filter Element 82476 1 -
8571:nx>4 Po.var Supply #1 (5 & 12 Volt) 82476 1 -
857100124 Power Supply #2 (5 Volt) 82476 1 -
857100124 Po.var Supply #3 (24V) 82476 1 -
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6.3. 

6.4. 

6.5. 

6-4 

ORDERING INFORMATION 
When ordering spare or replacement parts from· Metrum, always specify the following: 

a. Equipment Name 
b. Metrum Model Number 
c. Metrum Serial Number 
d. Part Description 
e. Metrum Part Number 
f. Quantity Required 

Send all orders to the following address: 

Metrum, Inc. 
P.O. Box 5227 
Denver, Colorado 80217-5227 
Attn: Customer Service 

Phone: 303-773-4700 

PARTS LIST AND ILLUSTRATIONS 
The tables in Section 6 list all recommended replaceable assemblies and/or parts used in 
the equipment. These tables provide a means of locating spare or replacement part 
information through the use of appropriate references to their related illustrations. 

MANUFACTURERS 
The following is a numeric list of CAGE codes appearing in the parts list along with the 
name and address of the manufacturer. 

~ NAME AND ADDRESS 
28009 METRUM, Inc. 

4800 East Dry Creek Road 
Littleton, CO 80122 

51279 Power Components Corporation 
P.O. Box 6626 
Santa Rosa, Ca 95406 

824 76 ASACA/Shibasoku Corporation of America 
12509 Beatrice Street 
Los Angeles, CA 90066 
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6.6. ASSEMBL V INTERCHANGEABILITY LIST 
The following list contains the interchangeability of assemblies used in this equipment. 
This list is in alphabetical order by assemblies with the latest assembly part number listed 
last. The definition for each code at the right of each part number is at the bottom of each 
page. 

Assembly Interchangeability List 

Description Part Number Code 

Code Definition 

A Complete two way interchangeability between part number and previous part number. 

B Part number is interchange-backward with previous part number: old part numbers are 
interchangeable forward but with degraded performance or reliability. 

C Part number is interchangeable backward with previous part number: old part numbers 
are not interchangeable forward. 

D Part number is not interchangeable backward with any previous part numbers and old part 
numbers are not interchangeable forward. 
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6.7. 
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RECOMMENDED LEVEL OF MAINTENANCE LIST 
The following list contains the Recommended Level of Maintenance on assemblies and 
subassemblies used in this equipment. 

The following definitions listed below are definitions of the notes which appear at the 
bottom of each page of this list. · 

Recommended Level of Maintenance List (1 of 2) 

Metrum Part No. Description Notes 
1 2 3 4 5 6 7 8 9 

200014-2 Handler Assembly X X 

651°'3-2 Sensor lCCA X X 

651258-2 Drum Slit Sensor CCA X X 

651514-2 Sensor2CCA X X 

651515-2 Drive and UO CCA X X 

651516-1482 Pulse Motor Control 1 CCA X X 

651516-2482 Pulse Motor Control 2 CCA X X 

651798-2 Drum Gray Code Sensor CCA X 

651901-482 CPUCCA X X 

651902-2 FIPUOCCA X X 

651904-2 Operational Panel CCA X 

651979-2 Elevator Gray Code Sensor CCA X 

652031-2 Middle Sensor CCA X 

652032-2 Front and Rear Sensor CCA's X 

74430196A Y-Axis Motor Assembly X 

74430434A Z-Axis Motor Assembly X 

74430616A Drum Motor Assembly X 

8559'J9650 Power Transformer Assembly 

857100124 Power Supply Assembly #2 X X 

857100125 Power Supply Assembly #3 X X 

857130004 Power Supply Assembly #1 X X 

861300008 Display Assembly X 

86680031A Pulse Motor Driver (Elevator) X X 

86680031B Pulse Motor Driver Drum X X 
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NOTE DEFINITION 

1 Recommended Spare: An · item deemed necessary to have available to facilitate a 
timely and cost effective equipment repair. Included should be all CCA's and 
items critical to mission success. 

2 Mandatory Factory Repair (non-repairable}: An item that cannot be repaired in 
the field because of a lack of special tooling and/or test equipment. 

a Expendable {non-repairable) Throw Away: An item that cannot be repaired 
because of the way it is assembled. 

4 Expendable (repairable) Throw Away: An item that can be repaired in a time of 
need but is generally not because it is not cost effective. 

5 Repairable to Component Level: An item that can be repaired by replacing 
individual components. 

6 Recommended Factory Repair: An item that is recommended to be returned to the 
factory for repair. 

7 Repair Exchane:e: An item that is normally carried in stock at the factory. Contact 
the factory for availability of repair exchange items. (New item may be ordered 
from the factory in lieu of repair exchange items.) 

8 Limited Repair: An item that can be repaired by replacing a select number of 
individual components. 
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68 
8 (SEE FIGURE 6-2) 

69 
(SEE FIGURE 6-3) 

Figure 6-1 . Rotary Storage RSS-48b (Sheet 1 of 2) 
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(SEE FIGURE 6-5) 

49 
50 

28 

23 
l!c.--l-+++--;724 

25 

14 

11 

10 

Figure 6-1. Rotary Storage RSS-48b (Sheet 2 of 2) 
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Figure 6-2. Handler Assembly 
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4 
(2 PLACES) 

5 
(2 PLACES) 

Figure 6-3. Elevator Assembly 
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Figure 6-4. Front Door Assembly 
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Figure 6-5. Drum Assembly 
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Table 6-3. RSS-48b Rotary Storage Subsystem 

,::jgll81W1d Pat Desalpllon QTY/ N0l8 
lriiaxNo. Number 1 2 3 4 5 6 7 ASSY 

6-1- RSS-48b DATA STORAGE SYSTEM (8Z476) .................. 1 
-1 651901-482 CIRCUIT CARD ASSEMBLY, CPU (Al) ......... 1 

(8Z476) 
-2 651043-2 CIRCUIT CARD ASSEMBLY, Sensor one ........ 1 

(A2)(8Z476) 
-3 651514-2 . CIRCUIT CARD ASSEMBLY, Sensor two ........ 1 

(A3)(8Z476) 
-4 651515-2 . CIRCUIT CARD ASSEMBLY, Drive and ........ 1 

1/0 (A4)(8Z476) 
-5. 651900-2 . CIRCUIT CARD ASSEMBLY, FIP 1/0 (A5) •..•.. 1 

(8Z476) 
-6 651516-1482 . CIRCUIT CARD ASSEMBLY, Pulse motor •...•. 1 

control one (A6)(8Z4 76) 
-7 651516-2482 . CIRCUIT CARD ASSEMBLY, Pulse motor •..... 1 

control two (A7)(8Z476) 
-8 651512-2 . CIRCUIT CARD ASSEMBLY, ..................... 1 

motherboard (8Z476) 
-9 866800031A . PULSE MOTOR DRIVER, Elevator (8Z4 76) ...... 1 
-10 8571.30004 . POWER SUPPLY ASSEMBLY (1), ±12V ......... 1 

(8Z476) 
-11 85710012A . POWER SUPPLY ASSEMBLY (2), ±5V .......... 1 

(8Z476) 
-12 85710012.5 POWER SUPPLY ASSEMBLY (3), ±24V ......... 1 

(8Z476) 
-13 8559'J9660 TRANSFORMER, Power (8Z476) .................. 1 
-14 868800025 FILTER, Line (FL1,FL3) (8Z4 76) .................. 2 
-15 868800025 FILTER, Line (FIA) (8Z476) ........................ 1 
-16 70430612A . SHIELD, Circuit card (8Z476) ...................... 1 
-17 651904-2 . CIRCUIT CARD ASSEMBLY, Operational ...... 1 

panel (A9)(8Z476) 
-18 861.3000M DISPLAY ASSEMBLY, FIP (8Z476) ............... 1 

-19 70430431A . WINDOW, Display (8Z476) ........................ 1 
-20 845475000 SWITCH, Door, Interlocking (8Z476) ............. 1 
-21 86680()002 FAN, Cooling, 24V ................................... 1 
-22 70430636A . PANEL, Blank, fan (8Z476) ........................ 1 
-23 70419553A RAIL KIT, Slide - VLDS (8Z476) ................... 2 

70430'J55A . STOPPER, Right rear (8Z4 76) .................. 1 
7~ . STOPPER, Left rear (8Z4 76) .................... 1 

-24 URS04852A RAIL KIT, Slide - RSP-2150 (8Z476) ............... 2 
70430252A . STOPPER, Right rear (8Z4 76) .................. 1 
70430252B . STOPPER, Left rear (8Z476) .................... 1 

-25 URS04850A SUDE ASSEMBLY, Adjust (pair) (8Z476) ........ 2 
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Figure and 
Index No. 

Part 
Number 

-26 70230008A 
-27 70491430B 
-28 70230000B 
-29 70491430B 
-30 70491430E 
-31 70491411A 
-32 70491235A 
-33 70491236A 
-34 867290002 
-35 867290002 

-36 

-37 

-38 
-39 
-40 
-41 
-42 
-43 
-44 
-45 
-46 
-47 
-48 

-49 
-50 
-51 
-52 
-53 
-54 
-55 

-56 
-57 
-58 
-59 
-60 
-61 
-62 
-63 
-64 

16823287-001 

16823287-002 

88020100 
88010801 
88010713 
88010721 
88010740 
88010713 
88010763 
88010771 
88010732 
88010780 
ESD-Q-45 

70419915A 
70430087A 
70419915B 
70430088A 
70419920A 
70420086A 
16823272-001 

S48230057 
70491802A 
70430089A 
70408024A 
70423637A 
70430901A 
70423638A 
70423639A 
70430581A 

Table 6-3. RSS-48b Rotary Storage Subsystem 

1234567 
Description QTY/ Nole 

ASSY 

PANEL ASSEMBLY, Upper rear (8Z476).......... 1 
FASTENER, 1/4 turnlock (8Z476).... .. .. . . . . .. 2 

PANEL ASSEMBLY, Lower rear (8Z476)......... 1 
FASTENER, 1/4 turnlock (8Z476)....... ... . .. . 2 

CLIP, V4 turnlock (8Z476). .. .. . ... . .. . .... . .. .. .... 4 
KEY, Front door (8Z4 76)....... . . . . . . . . . . . . . . . . . . . . . . 1 
FOOT, Leveling (8Z4 76) .. .. .. . . . .. . . . .. .. .. . . . . .. . . 4 
ROLLER, Caster (8Z4 76)............................ 4 
CIRCUIT BREAKER, 20 A (8Z476)...... ... .. .. .. .. 1 
CIRCUIT BREAKER, 20 A (8Z476)......... ... . . . . . 1 

CABLE ASSEMBLY, Power, US/Canada ........ . 
(28009) 

CABLE ASSEMBLY, Power, harmonized ....... . 
(28009) 

WALL PLUG, US/Canada (51279) ................ . 
WALL PLUG, Germany/Austria (51279) ........ . 
WALL PLUG, Australia/New Zealand (51279) .. 
WALL PLUG, England (51279) ................... . 
WALL PLUG, Denmark (51279) .................. . 
WALL PLUG, France/Belgium (51279) .......... . 
WALL PLUG, India (51279) ...................... .. 
WALL PLUG, Italy (51279) ....................... .. 
WALL PLUG, Switzerland (51279) ............... . 
WALL PLUG, Israeli (51279) ..................... .. 
CORE, Ferrite (RS-232C Cable) (28009) ........... . 

SHIPPING BRACKET, Rear right (8Z476) ...... . 
SHIPPING BRACKET, Rear right (8Z476) ...... . 
SHIPPING BRACKET, Rear left (8Z476) ........ . 
SHIPPING BRACKET, Rear left (8Z476) ........ . 
SHIPPING BRACKET, Front left (8Z476) ........ . 
SHIPPING BRACKET, Front left (8Z4 76) ........ . 
SHIPPING CRATE (28009) ........................ . 

SHIPPING KIT, Soft goods (28009) ............... .. 
RETAINING CLIPS, Drive belt (28009) ....... . 
PACKING FOAM, Wedges, drum (8Z476) .. .. 
PACKING FOAM, Block, upper cable (8Z476). 
PACKING FOAM, Block, lower cable (8Z476) 
PACKING FOAM, Handler (8Z476) ........... . 
CARDBOARD, Display window (8Z476) ...... . 
CARDBOARD, Circuit breaker (8Z4 76) ....... . 
SPACER, Door pin (8Z476) ...................... . 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

AIR 
2 
2 
1 
1 
1 
1 
1 
1 

Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 

Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 

Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
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Pat 
Number 

Table 6-3. RSS-48b Rotary Storage Subsystem 

1234567 
Desaiption QTY/ Nole 

ASSY 

-65 Order by Description . . INDICATOR, Tip-and-tell (28009) ............ . 1 NotShown 
-66 Order by Description . . INDICATOR, 25G Shock (28009) .•.............. 1 NotShown 

1 NotShown -67 Order by Description . . INDICATOR, 50G Shock (28009) ............... . 

-68 
6-2-1 

-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 

6-1-69 
6-3-1 

-2 
-3 

-4 
-5 
-6 
-7 
-8 

202014-2 
74430434.A 
8800D0016 
8720000'J 
70404394A 
70405397C 
845821000 
70400906E 
70408490A 
704916040 
74430892A 
70403886D 

No Number 
651979-2 

74430196A 
UCl.005061 

70423583A 
70423583B 
70408425A 
70408425B 
70430621B 

6-1-70 70030011A 

6-4-1 
-2 

70430353A 
74430617A 
70430469A -3 

6-1-71 No Number 
6-5-1 651798-2 

-2 651258-2 

-3 74430616A 
-4 866800031B 
-5 70491622A 
-6 704916228 
-7 7040'2043A 

6·16 

. HANDLER ASSEMBLY (Complete) (8Z476) ..... . 1 

. . MOTOR, Z-Axis (8Z476) ....................... .. 1 

. . CABLE, Flat ribbon (8Z476) ................... .. 1 

. . SOLENOID, Plunger (8Z476) .................. . 1 

. . RUBBER FINGER (8Z476) ..................... . 2 

. . SPRING, Switch (8Z476) ........................ . 1 

. . SWITCH, Spring (Cartridge) (8Z4 76) ......... . 1 
. SPRING, Coil (8Z476) .......................... .. 2 

PAD, Solenoid (8Z476) .......................... . 1 
. DRIVE BELT, Timing (8Z476) ............... .. 1 

IDLER ASSEMBLY (8Z476) .................... . 1 
SPRING, Plate (8Z476) .......................... . 2 

. ELEVATOR ASSEMBLY (8Z476) ................. . 1 
. CIRCUIT CARD ASSEMBLY, Elevator ...... . 1 

gray code sensor (A8)(8Z4 76) 
. • MOTOR, Y-axis (8Z476) ........................ . 1 

CABLE ASSEMBLY, Flat ribbon 50 cond ..... . 1 
(8Z476) 

. . DRIVE BELT, Y-Axis, inner (8Z476) ......... . 2 

. . DRIVE BELT, Y-Axis, outer (8Z476) .......... . 2 
GUIDE ROLLER, Center (8Z476) .............. . 10 
GUIDE ROLLER, Eccentric (8Z476) .......... .. 9 

. . PANEL, Blank, drive (8Z476) ................. .. 2 

. FRONT DOOR ASSEMBLY (Complete).......... 1 
(8Z476) 

. . WINDOW, Front door (8Z476).................. 1 

. . FILTER ASSEMBLY, Air (8Z476).............. 1 

. . . FILTER ELEMENT (8Z476)................. 1 

. DRUM ASSEMBLY (8Z4 76) ........................ . 
CIRCUIT CARD ASSEMBLY, Drum gray ... . 

code sensor (8Z4 76) 
CIRCUIT CARD ASSEMBLY, Drum slit ..... 

sensor (8Z4 76) 
MOTOR, Drum (8Z476) ........................ .. 

. PULSE MOTOR DRIVER, Drum (8Z476) .... . 
DRIVE BELT, Drum, motor (8Z476) ........... . 
DRIVE BELT, Drum, gearbox (8Z476) ........ . 

. . TAB, Slit sensor (8Z476) ........................ . 

1 
1 

1 

1 
1 
1 
1 
1 
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7. PACKAGING 

7.1. GENERAL 
This section provides instructions for repackaging the RSS-48b for storage or shipment. 

-..-W•A•R•N•l•N•G-... 1 These Instructions are for use by qualified personnel only. 

7.2. 

To avoid electric shock, do not remove covers or perform 
procedures unless you are qualified to do so. 

I . .._. _____ _._ Dlese Anleltungen 1st ausschlleBllch fur quallflzlertes 
WARNUNG 

Personal bestlmmt. Um elnen elektrlsche Schlag zu 
vermelden, darf nur quallflzlertes Personal Abdeckungen 
entfernen oder Arbelten durchfOhren. 

I AVERTISSEMENT I 
._. _____ _. Ces Instructions s'adressent a du personnel competent 

seulement. Pour evlter tout choc electrlque, ne retlrez pas 
les garnltures et n'entreprenez aucune procedure a molns 
d'itre qualifie pour le faire. · 

This equipment contains ESDS devices. Proper ESDS device 
handling procedures must be followed. Refer to the ESDS DEVICE 
HANDLING information at the front of this manual. 

SAFETY PRECAUTIONS 

7 .2.1. ELECTRICAL SAFETY 

I· WARNING I 
,-.. _____ _. HIGH LEAKAGE CURRENT 

connection essential before 
In excess of 5 ma. 
connecting supply. 

WARNUNG I . 
•------- Krlechstrom von mehr als 5 mA kann vorhanden seln. 

I AVERTISSEMENT I -
.._ _____ _._ Un courant d'excltatlon de plus de 5 mA peut exlster. 
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7.2.2. 

7-2 

WARNING I 
•------- The RSS-48b contains · dangerous high voltages. 

CARELESS OR IMPROPER HANDLING CAN RESULT IN 
SERIOUS ELECTRIC SHOCK. Never remove power cables 
with power applied. 

__ W_A_R_N_U_N_G __ I Die RSS·4Bb enthllt getahrllche Hochspannungen. 

UNACHTSAME ODER UNSACHGEMASSE HANDHABUNG 
KANN ZU EINEN ERNSTHAFTEN ELEKTRISCHEN SCHLAG 
FUHREN. Nlemals unter Spannung stehende Netzkabel 
entfernen. I AVERTISSEMENT I 

.,_ ________ Le RSS-48b contlent des composants sous haute tension 
dangereux. UNE MANIPULATION INADEQUATE OU NE 
RESPECTANT PAS LES PRECAUTIONS VOULUES 
PRESENTE DE GRAVES RISQUES D'ELECTROCUTION. 
Ne Jamals Oter les cables electrlques quand runlte est sous 
tension. 
SAFETY MECHANICAL I WARNING I A minimum of 2 persons are required to pack the RSS-48b. 
The unit weighs approximately 800 lbs (360 kg) and, when 
the leveling pads are retracted, will roll freely on Its built-In 
rollers. USE EXTREME CAUTION when rolling the RSS-

-48b up the ramp. If the RSS-48b Is allowed to roll back 
down the ramp uncontrolled, serious bodily Injury and/or 
equipment damage may result. Read these Instructions 
completely prior to packing the RSS-48b. 

WARNUNG I 
~------- Mlndestens 2 Personen slnd zum Verpacken der RSS-48b 

erforderllch. Die Elnhelt wlegt ca. 360 kg (800 Pfund) und 
1auft frel auf den elngebauten Rollen, wenn die 
Ausrlchtungskonsolen elngezogen slnd. AUSSERSTE 
VORSICHT WALTEN LASSEN, wenn die RSS-48b die 
Rampe hlnaufgerollt wlrd. Wenn die RSS-48b unkontrolllert 
auf der Rampe zur0ckrollt, kann das zu ernsthafter 
KOrperverletzung bzw. Gerateschaden fOhren. Die 
Verpackungsanleltungen In dlesem Handbuch oder an der 
Selte der Klste vor dem Verpacken der RSS-48b 
vollstandlg lesen. 

, ... -A-V-ER_Tl_S_SE_M_E_N_T_I 

•------- II faut au minimum 2 personnes pour emballer le RSS-48b. 
L'unlte pese environ 360 kg (800 lbs) et, quand le 
dlsposltlf de mlse a nlveau est retracte, roule llbrement sur 
ses roulettes lncorporees. EXERCER UNE EXTREME 
PRUDENCE lorsque l'on falt rouler le RSS-48b sur la rampe 
de chargement. SI on lalsse le RSS-48b redescendre la 
rampe sans le contrOler, on s'expose a des blessures et/ou 
a des degats materlels graves. Lire toutes les Instructions 
d'emballage contenues dans le present manuel ou flgurant 
sur le cote de la calsse avant d'emballer le RSS-48b. 
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7.3. 

7.4. 

EQUIPMENT REQUIRED 
Table 2-1 provides a list of recommended tools and test equipment required for use when 
packaging the RSS-48b. 

Table 7-1. Required Equipment 

DESCRIPTION MODEL USE* 

Flat Bladed Screwdriver NIA p 

Hex-drive set (2.5 mm to 4 mm) NIA p 

Open end wrench set (3/8 to 518) NIA p 

Open end wrench set (4 mm to 11 mm) 32 mm acij. NIA p 

Phillips Screwdriver NIA p 

• P-Packina U-Unoackina. I-Installation 

PACKAGING 
The following instructions are provided to package the RSS-48b. 

7.4.1. DISASSEMBLY 
The following instructions are provided to disassemble the RSS-48b. 

7 .4.1.1. Power Cable Removal 

The power cable is disconnected as follows: 

1. Power down the RSS-48b using the instructions provided in Section 3, paragraph 3.5.3 
of this manual. 

2. Reverse the instructions provided in Section 2, paragraph 2.7.2.3 of this manual to 
disconnect the AC power cable. 

NOTE Once all cables have been removed, replace the access panels on the 
bottom and rear panel (four screws) of the RSS-48b. 

7.4.1.2. RS-232C Cable Removal 

Reverse the instructions provided in Sectio11 2, paragraph 2. 7 .4.2 of this manual to 
disconnect the RS-232 interconnect cable. 

NOTE 

RSS-48b PACKAGING 

Once all cables have been removed, replace the access panels on the 
bottom and rear panel (four screws) of the RSS-48b. 
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7 .4.1.3. Alarm Cable Removal 

Reverse the instructions provided in Section 2, paragraph 2. 7 .5 of this manual to 
disconnect the external alarm cable (if connected). 

NOTE Once all cables have been removed, replace the access panels on the 
bottom and rear panel (four screws) of the RSS-48b. 

7 .4.1.4. Drive Removal 

Reverse the instructions provided in paragraph 2. 7 .3 to remove all installed tape drive(s). 

NOTE 

Do not ship the RSS-48b with tape drives installed. Failure to 
remove the tape drives prior to shipment may damage both the tape 
drive and RSS-48b. 

Once all cables have been removed, replace the access panels on the 
bottom and rear panel (four screws) of the RSS-48b. 

7 .4.1.5. Preparation for Shipment 

7-4 

The following instructions are provided to prepare the RSS-48b for shipment (see Fig 7-1). 

1. Remove the top rear panel by rotating the fasteners until the slot is horizontal then 
lightly rap the upper corner with the palm of your hand. 

2. Install the right rear shipping bracket (four M4 x 10 and three M5 x 10 hex drive 
screws and washers). 

3. Install the left rear shipping bracket (four M4 x 10 and three M5 x 10 hex drive screws 
and washers). Replace the top rear panel. 

4. Open the front door . 

WARNING I 
._ ______ A minimum of 2 persons are required to perform the next 

step. If the cartridge Loader Assembly Is allowed to drop 
uncontrolled, serious bodlly Injury and/or equipment 
damage may result . 

WARNUNG I 
._ ______ Mlndestens 2 Personen slnd zur AusfOhrung des nachsten 

Schrlttes erforderllch. Wenn die Patronenladeelnhelt 
unkontrolllert fallen gelassen wlrd, kann das zu ernsthafter 
KOrperverletzung bzw. Gerateschaden fOhren. 

I AVERTISSEMENT I 
,. ______ .. II taut au minimum 2 personnes pour affectuer l'operauon 

sulvante. SI on lalsse tomber !'ensemble de chargeur a 
cartouche, on s'expose a des blessures et/ou a des degAts 
materlels graves. 
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®I 
UNLOCKED 

FOAM HEX DRIVE CONTROL FOAM CARTRIDGE 
WEDGE SCREWS PANEL WEDGE LOADER ASSY 
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RSS-48b PACKAGING 

FOAM BLOCK 
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ASSEMBLY 

FRONT VIEW 

CIRCUIT 
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Figure 7-1. Preparation for Shipment 
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7-6 

5. Loosen the two knurled fastening screws and two hex drive screws and lower the 
Cartridge Loader Assembly to the floor. While lowering the Cartridge Loader 
Assembly, make sure the cable harness on the lower left comer is free. 

6. Install the left front shipping bracket (four M4 x 10 and four M5 x 10 hex drive screws 
and washers). 

7. Place a 3 ½ x 1 ½, x ½" foam block below and a 4 x 3 1 x 1 i" foam block above the Flat 
Ribbon Guide Roller as shown. 

8. Place two 5 Ix 2 x 1" foam wedges to secure the drum as shown. 

9. Raise the Cartridge Loader Assembly and secure with knurled fastening screws. 
Install two M5 x 10 hex drive screws and washers as shown. 

10. Lower and center the Handler Assembly and sec~re using commercial grade l " ESD 
cushioning material and 2" mailing tape. Place drive belt retainers as shown. 

11. Close the front door. 

12. Tape cardboard over the system and drive circuit breakers and control panel areas 
as shown. 

13. Wrap any accessories, including the power cord, RS-232C interconnect cable, and 
keys in commercial grade 1 " cushioning material and place in the accessory 
shipping box. 
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7.4.2. PACKING 
The following instructions are provided to package RSS-48b for storage or shipment. 

WARNING I 
._ ______ A minimum of 2 persons are required to pack the RSS-48b. 

The unit weighs approximately 800 lbs (360 kg) and, when 
the leveling pads are retracted, wlll roll freely on Its built-In 
rollers. USE EXTREME CAUTION when rolling the RSS-
48b up the ramp. If the RSS-48b Is allowed to roll back 
down the ramp uncontrolled, serious bodily Injury and/or 
equipment damage may result. Read these Instructions 
completely prior to packing the RSS-48b. 

WARNUNG I 
•------ Mlndestens 2 Personen slnd zum Verpacken der RSS-48b 

erforderllch. Die Elnhelt wlegt ca. 360 kg (800 Pfund) und 
IAuft frel · auf den elngebauten Rollen, wenn die 
Ausrlchtungskonsolen elngezogen slnd. AUSSERSTE 
VORSICHT WALTEN LASSEN, wenn die RSS-48b die 
Rampa hlnaufgerollt wlrd. Wenn die RSS-48b unkontrolllert 
auf der Rampe zurOckrollt, kann das zu ernsthafter 
KOrperverletzung bzw. GerAteschaden fOhren. Die 
Verpackungsanleltungen In dlesem Handbuch oder an der 
Selte der Klste vor dem Verpacken der RSS-48b 
vollstAndlg lesen. 

I AVERTISSEMENT I 
~------• II faut au minimum 2 personnes pour emballer le RSS·48b. 

RSS-48b PACKAGING 

L'unlte pese environ 360 kg (800 lbs) et, quand le 
dlsposltlf de mlse a nlveau est retracte, route llbrement A sur 
ses roulettes lncorporees. EXERCER UNE EXTREME 
PRUDENCE lorsque l'on falt router le RSS-48b sur la rampe 
de chargement. SI on lalsse le RSS-48b redescendre la 
rampe sans le contrOler, on s'expose a des blessures et/ou 
a des degats materlels graves. Lire toutes les Instructions 
d'emballage contenues dans le present manuel ou flgurant 
sur le cote de la calsse avant d'emballer le RSS-48b. 

Always push the RSS-48b using the lower comers of the cabinet. 
NEVER push on the center of any panel or permanent damage may 
result. Because the RSS-48b is top heavy, do not move by pushing on 
the upper portion of the unit. 
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Figure 7-2. Shipping Crate 

LEVELING PADS 

Figure 7-3. Wrapping the RSS-48b 
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1. Assemble the ORIGINAL shipping crate as shown with the front cover/ramp 
combination and end cap in front of the crate as shown in Figure 7-2. 

• Secure top/bottom/side covers using 20 ix 6 ¾ bolts and washers. 

• Secure cover/ramp combination and end cap using eight ¼ x 2 screws and four steel 
straps provided. 

• Leave the rear cover off. 

NOTE If the ORIGINAL shipping crate is not available, contact your RSS-
48b distributor for information on locating or fabricating a 
shipping container. 

2. Apply 25G impact indicator to cabinet (if not already done), then wrap the RSS-48b 
using commercial grade 6' x ~ " cushioning material. Fold and tape using 2" 
mailing tape as shown in Figure 7 -3. 

3. Rotate all four leveling pads until fully retracted (up position). 

4. Position the RSS-48b in front of the ramp with the rear of the RSS-48b towards the 
crate. 

WARNING I 
•------• A minimum of 2 persons are required to perform the next 

step. If the unit Is allowed to roll back down the ramp 
uncontrolled, serious bodily Injury and/or equipment 
damage may result. 

WARNUNG I 
•------• Mlndestens 2 Personen slnd zur AusfOhrung des nlchsten 

Schrlttes erforderllch. Wenn das Gerlt unkontrolllert die 
Rampe hlnunterrollt, kann das zu ernsthafter 
KOrperverletzung bzw. Gerlteschaden fOhren. 

I AVERTISSEMENT I 
""------• II taut au minimum 2 personnes pour deballer le RSS-48b. 

RSS-48b PACKAGING 

SI on lalsse l'unlte descendre la rampe sans la contrOler, on 
s'expoae a des blessures et/ou a des degAts materlels 
graves. 

Always push the RSS-48b using the lower comers of the cabinet. 
NEVER push on the center of any panel or permanent damage may 
result. Because the RSS-48b is top heavy, do not move by pushing on 
the upper portion of the unil 
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5. Push the RSS-48b up the ramp and inside the crate. When performing this step: 

• Remember to push on the comers of the cabinet, not on the center of any panel. Do not 
push on the front panel window or on the upper portion of the unit. 

• Slowly roll the unit up the ramp always keeping it between both ramp guides. 

• When placing in the crate, keep the front square with the crate opening so the sides of 
the unit do not bind with the foam bumpers inside of the crate. 

• The RSS-48b is completely inserted when 4" of space exists from the front of the unit to 
the end of the crate opening. 

6. Once the unit is inside the crate, rotate the front and rear leveling pads until fully 
extended (down position). 

7. Position the rear cover on the crate and secure using twelve Ix 6¾ bolts & washers. 

8. Remove the eight¼ x 2 screws and four steel straps retaining the front cover/ramp 
combination and the end cap. 

9. Place the end cap on the cover/ramp and secure using two ¾ x 2 screws & washers. 

10. Position the cover/ramp/end cap combination on the crate and secure using twelve l x 
6¾ bolts & washers. 

11. Verify that the 50G impact and vertical tip indicators have not been triggered. See 
Section 6 for information on ordering new indicators if necessary. 
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l. 

50G IMPACT 
INDICATOR • 

PACKING/ 
UNPACKING 

INSTRUCTIONS 

RSS-48b PACKAGING 

LEVELING 
PADS 

STEEL STRAPS 

END CAP 

Figure 7-4. RSS-48b Packing 
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8. DIAGRAMS 

.RSS-48b DIAGRAMS 8-1/blank 





FAN i-,_---=2'-'4-"VD=-C=------i~, 

iLocAi-coNTRoi-eLocK------------------, 

i I DISPLAY I ~ Err~ ~ i 
I /~ I 
._________ . ------------------ J,_~ __ ..J 

DOOR 
~---+-+---H-1 SWITCH 

✓,, 

r--------------------------------------1 

I 
I 
I 
I 
·I 
I 

DRUM BLOCK 

I 

I 
GRAV CODE 
SENSORCCA 

8 -

I I 

DATA 
CARTRIDGE 

BIN 

DRUM SLIT 
SENSORCCA 

B 

1 

24VDC FOR Z AXIS 
MOTOR AND SOLENOID 

r---------, 
: ELEVATOR : 

l C;)MO:OR l 
I l 
I I 
I I 
l ,--~--. I I I 

100VAC !. PULSE : 
1- MOTOR __ 1;----+--, 

I DRIVER#2 I 
I '----~ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I r-------------------- --------------------~ I 

I ,---,::===::,-;::=:::;::::===:;--7 I I 
~=====';==;;;;;;;;;;;;;;,;;;;;;;;;;;;J.L _ _j_i..__, I I II LEAF I I 

I I I I SOLENOID SPRING : l 
b=====h====:::::rr--''==;~_J~T ,-~ SWITCH I I I c:::::::::::l I I 

1,----'.;==:;-;::===:::;+-;:::::===;-<~===;--';::::-;:::::::---, I l 
I ~ REAR MID FRONT @ I ----~ 1 
: SENSOR SENSOR SENSOR I SLIT I 
1 ~ ~ ~ R-: SENSOR: 

! ~--D-E __ ~_/f-+---+-~-1'-+---+--~-1'--~-------c ! ;=='='=<===:T 
I I I I ZAXISMOTOR : GRAYCODE : 

I PLUNGER M : : B H-"' 
1 DRIVE It r I 
: ~ •1~---~ l 

: (;) I SENSOR I 

: HANDLER BLOCK____ : l l 
------- ;;~Tl~:=1---- · 1 ELEVATOR l 

1oovAc 1 _ 1 PuLsE MoToR DRUM a I 
~--+--+---+.----+--+-, --··1 DRIVER #1 MOTOR ~ 

~s BAR CODE : BLOCK : L__ _..J L-----t------------------------------
SWITCH ELEVATOR ZONE & SLIT 

LED DRIVE 
DRUM ZONE & SLIT 

DISPLAY DATA 

r-------------------------------------------~-------------- r---------------- ---------- -- - ~ - ~---, I 
1 POWER SUPPL V 
: BLOCK 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FL1 ~ POWER 100VAC 
I LINE TRANS-I FIL TEA FORMER I--

20A 
,,..-1-:-, 

~--/ 0--->­

SYSTEM 
POWER 

~ RELAY 

POWER +24VDC 
SUPPLY 

#3 

POWER ±12VDC 
~ SUPPLY ::. 

#1 

POWER +SV 
~ SUPPLY 1------► 

#2 

CONTROL BLOCK 

-
MOTHERBOARD 
CIRCUIT CARD >- >-

..J ..J 
ASSEMBLY a:i a:i 

:i: :i: 
UJ UJ 

NVJ ... VJ 
I I-VJ 

§~ ~~ (.) a: (.) a: 
:i: <3 :i: <3 

-

~ 
a:i 
:i: 
UJ 
VJ 
(J) 

o< ::ao 
0.. a: 
u: <3 

>- ~ ..J 
a:i 

AUDIO :i: - ow ~ ALARM ::::~ 
□ < 
z □ -
< a: ALARM 
UJ < 

OUTPUT ~(.) 

ADDRESS I I ... , .. , ''" ~ : 
I 
I 

~ 
a:i 
:i: 
UJ 

Ngi 
a:< 
Oo 
VJ a: 
Z< 
UJ (.) 

~ 
~ 
UJ 
VJ 

... (J) 

a: < 
Oo 
VJ a: 

-

~ 
a:i 
:i: 
UJ 
VJ 
(J) 

< 
:::,0 
0.. a: 
(.)< 

(.) 

I 
I 
I 
I 
I 
I 
I 

• I 

< RS-232C) 
, I 

I F ~ 1 100/117/220/230 TB1 L4 ~ 
: VAC INPUT LINE --~ ~ o = 
1 FILTER 20A ~-~ - 1 

0.. I- 0..1::: I:: 
5 ::, ::, 
(.) (.) (.) 
a: a: a: 

a: I- VJ I-
□ s 5 

(.) (.) 
a: a: 

Z< 
UJ (.) 
VJ l-

s 
~ 
c3 

t:: 
::, 
(.) 
a: 
c3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I!~! I 
1 ,,.....,....,., ~ FL3 ~ TAPE DRIVE 1 
: _ __/ o- LINE TB2 POWER CABLES : 

1 TAPE FILTER ~ I 
: DRIVE : 
1 POWER - ACCESSORIES I 
I ~ I 

L---------------------------------------------------------------..J 

c3 c3 c3 

- -f} {) {) 

c3 c3 

{ }'----__ __,{ }.______,{ 'r._____.< 'r 
~---------=D...,.A-=T,..,..A--=s.,...uc::'s I 

111.--111 

------------------------------------------------------------------------------------------..J 

Figure 8-1. RSS-48b Functional Block Diagram 

8-3/blank 



T8001 FLOO ◄ S001 
L AWGU (BLACK) I 3 ANGU (BLACK) 1 2 AW618 !BLACK) 

N AWGU (WHITE) 2 • ANGU (WHITE) 3 4 AW616 (WHITE) 
~ 

6 6 CA2-B0·22-620 -
eTaaocuJ 

..J 
20VSl Circuit Protector :: ► ..... 

► a: 
Terninal ..... 

"' Noise f1 lter 
SYSTEM a: -

block 
.. :: AN616 (6R/YL) AW616 (6A/YLI -... 

"' ANGIS (GR/YL) AW616 (6RIYLI - - I ANBIB (BR/VL) .. C .. 
C 

* ~ 

F. 6. 1 F.6.2 

---..J w .. 
► ,-.u -----a: :c ..., 

"""" 
m "' ., -- -........ ... 
CCC 

AW81B (BLACK) 

AMBIB (WHITE) 

AM618 (GR/VL) 

POWER TRANSFORMER 
Safety Interlocks 

TOO 1 R YOO 1 DRUM BLOCK 
230V - 0 --- 1 (SEE FIFURE 8-3) 

~ ~ ... -
DAUM U001 

~20V - -
-~ 4 f!B 

~ ~ F+ - _I 
AW616 (BLACK) !:OM _...._ ~-- B f!B ~ F-- ... ., ~ R+ PULSE 

I l 7V - -- --i.£.!.:.. A- l .... MOTOR - Relay flB 
IOOV !DOV DRIVER 2 

FLOOI -
~ 

- J092 P092 #1 .. -I ~~ ◄ 
TBOOJ I - 1 L 3 

◄ 
I L, #18 2 - 2 

2 4 AW616 (WHITE) lov ov 3 - 3 N 4 - - 1N1 N6 fl8 4 - .. 4 

-LO .6 F.6 ' - ' F.6. ' ~ - 65 '18 6 - 6 AU6360 -20VSI T·296D "'a, "' --- µ--o 
I· 171196-0 l-480276-0 

I 
I 
I Noise flit er ......... ---....... 

AW616 (6A/YL) 

AWG!B IGR/YL) 
AW818 INHITEI 
AW618 IBLACKI 

POWER SUPPLY 
#1 
UOOJ 

+12V +12V 

AWS18 (BLACK) LIVE COM GND ® L -
AW&IB (WHITE) NEUTRAL N -12V -12V _ 

AM61B (6R/YL) F. 6 F. 8. ta 
Mother Board 

isUM050·01 Interlocks 
DC +!2V. ·12V 

POWER SUPPLY 
#2 
U006 

.,v .,v - @ AWSIS (BLACK) LIVE L BNOI ONO --
AW618 (WHITE) NEUTRAL N ta 

Mother 
AW618 (GR/YL) F. G. F. 6. Board 

lsuw100-02 

Dc +av 

TAPE DRIVE 
S002 FL003 

1 2 ANO!B (BLACK) 1 3 ANB!B (BLACK) 

3 • ANS!B (NHITE) 2 4 AN818 (WHITE) 

CA2-B0-22-820 ~LQ AW618 (GR/YL) 

20VS1 

AW6!8 (&R/YL) Noise f i 1 t er 

--------------...... 
2 LG f18 

IN2 NG fl8 

~ 86 #18 -mm m --- -------------...... 
3 L7 #18 

NJ N7 #18 

µ--a 67 f!B -"'a, m --- ---------------...... 4 LB f!B 

N4 NB f18 

~~ 68 #18 

BTBIDLCUl2 

rerninal block 

TB002 
1 v-li 

~1 IN 1 N, 
C 

-~ ~ TAPE DRIVE 
---------------

2 ()_il 
~ CN002 

N2 NG 

--!L.Q--ll ~ TAPE DRIVE 
-------------- .. -: 
3 ()_!2 ! 

N3 0-fl 
to 

CONTAOLEA 

..... ~ not 

4 0..1! 
ueed 

N4 -Q-1!! to 

CONTAOLEA 
16 4 
~ ··-

RT815LCUl2 

Terninel block 

Figure 8-2. 

------------------ELEVATOR BLOCK I 
(SEE FIGURE 8-3) I 

I ELEVATOR U002 

I 
~ 

F+ 

I - F-

I ~ R+ PULSE 
- ....£.£.!..._ R· MOTOR l 

I DRIVER 2 
I #2 

ANGIS (BLACK) LIVE L 3 

AN6!8(NHITE)NEUTAAL N 4 

ANGIS (GR/YL) F .6. F. 6. ' I AU6360 

L---------- --
POWER SUPPLY U004 

#3 
+24V +24Y 

AN618(8LACK)LIVE L 6ND 6ND 

AW818 (WHITE) NEUTRAL N to 
HANDLE 

AW618(6R/YL)F.6. F. 9. FUN 

i,,UMI00-05 

DC +24Y 

7 
I 
I 

I 
I 
I 
I 
I 

_, 

© 

Power Interconnect Diagram (Sheet 1 of 2) 
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LIVE 

0 NEUTRAL -
F.6. 

LIVE 

® NEUTRAL 

- F.6. -

LIVE 

© - NEUTRAL 

F.I. -

U006 6 

SUN!00-02 
~ 

> B 
"' 9 ·to 

L 
ill CN2 - I 
L 2 

N - o"'1' 
N z 4 

6 -6 
co7 

OC+5Y 
POWER SUPPLY 

#2 
U003 > i 

"' 2 
SUN050-0I -_:. 

3 
:; :! 

ill + CN3 - 5 L 
L :a: 6 

N - ~8 
N -- > 

6 ~_L_ 
6 

OC+12V, -12V 
POWER SUPPLY 

L 

N 

6 

#1 

U004 6 
7 

SUNI00-05 :7 
"' 9 ... rr 

ill 
....-

CN2 >--
l 

L 2 - ~w-i N - CD.,. 
6 '-"-

0Ct24V 

POWER SUPPLY 
#3 

I 

f22 YELLOW 

5003 ! 

I N. 0 RYOOI 
f22 BLACK 0 1 f22 BLACK 3 4 ... 

~ ...J. N .ic 
4 i _g---! 

Lo o,-! 020-2000 

Relay Door Switch 

Safeti Interlocks 

UL 2685, CSA REW AW622 (YELLOW) 

UL 2685. CSA REN AN622 !BLACK) 

I UL 2685, CSA REN AN622 (YELLOW) 

UL 2685, CSA REN AW622 (BLACK) 

UL 1007, CSA TR~64 AW620 (ORAN6El 

UL 1007, CSA TR-64 AW620 IORAN6El 

UL 1007, CSA TR-64 AW 8 20 I BLACK I 

UL 1007, CSA TR-64 AW620 (BLACK) 

UL 1007, CSA TR-64 AW622 IRED) 

UL 1007, CSA TR-64 AW822 (PURPLE) 

UL 1007, CSA TR-64 AW622 (BLACK) 

UL 10D7, CSA TR-64 AWB22 (BROWN) 

UL 1007.CSA TR-64 AN622IBLACKI 

TB004 

-00-
-00- IRED) 

ULIOD7, CSA TR-64 
!BLACK) 
ULI007, CSA TR-64 

BTBHl5CU4 

Ter11inal Block 

fo%¥i I 

lli-1 3 -
A ACK 1 

JOi7 

A -
B - -- RACKI --
C -
D -E MOTHER BOARD -F - I 
6 
i---

H -I -J CNOl7 -K ,__ 
L -N -
N 

(SEE FIGURE 8-4) 

J205 P205 
f22 1 - I RED MOD 

f22 2 
MD 17DlC-24 

2 BLK 

DC24V FAN 

Figure 8-2. 

FIP 
DISPLAY 

(SEE FIGURE 8-3) 

U005 
6UR25BX64-3l3 

CN002 

Power Interconnect Diagram (Sheet 2 of 2) 
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ijOTHER BOARD CNi 
J008 
Toi LEFT 

80 I AIIHT 
A02 IND 
802 INJECT 
A03 UP 
803 &ND 
A04 EJECT 
804 ODIN 
AO& IND 

LED 
LED 

LED 
LED 

LED 
LED 

aon BAACODE READ 
AO& ALAAN LED 
808 &ND 
A07 N. C. 

807 N.C. 
A08 N.C. 
BOB N.C. 

...!ll. LED 
__!ll LED 
..!.!!. IND 

BID 6ND 
All &ND 

..ll!. +5V 

....!.!!. +DY 

....!.ll YO 
Al3 Y2 

...!.!! YI 

...ill. Y4 

...!il Y3 
Al5 XO 

""iii' Xi 
Al& X2 
""'iii X3 --m X4 
::111 X5 
....!.!.!. u 

BIB 17 
AIB XI 

~ u· 

:m Y5 
0 N.C. -

(SEE FIGURE 8-4) 

LED 

LEFT LEO 
AIIHT LED 

6ND 
INJECT LED 
UP LED 

IND 
EJECT LED 
DOWN LED 

&ND 
8AACODE READ LED 

ALARM LED 
&NO 

MANUAL SIi. IIATRIXO 
MANUAL SII.IIATRIXt 
NAN UAL BIi. IIATRIX2 

&ND 
+5V 

ALARM RESET SIi. 
&ND 
+&V 

ai'i"" 
MANUAL Bat 

JO!II 

A02 OPERATION 
B02 SWITCHES A03 
g03 CCA 
A04 
804 
AD& 
BOIi 
AO& 
BOB 
A07 
807 
A08 
moB 
AOB 
809 
AtO 
uo 

FROM MOTHER 
BOARD CCA CN010 
(SEE FIGURE 8-4) 

JGlO 
07 '""iii' 

SND 
06 

&ND 
on 

SND 
D4 

SND 
D3 

SND 
D2 

&ND 
Dt 

&ND 
DO 

&ND 
iiiTIT 

8ND 
CDIINAND/iii'fi 

&ND 
imii 

SND 
CHIP SELECT 

6ND 
N.C. 
&ND 

FRAME PULSE 
&ND 

TITiii' 
BND 

B01 
A02 
802 
AD3 
803 
AG4 
B04 
AD5 
B05 
AD6 
806 
AD7 
B07 
ADS 
BOB 
A09 
809 
AID 
110 
A11 
Bll 
AU 
BU 
A13 
BU 
Al4 
au 
AU 
815 

J&OI 

! 
l 
: 
I 

' I 

! 

07 
IND 

06 
IND 

on 
&ND ' 

D4 
IND ' 03 I 
IND 

02 
IND 

DI 
&ND 

DO 
&ND ! 

WRITE 
8ND 

COIINANO/ DATA 
IND 

READ ! 
&ND : 

CHIP SELECT ; 
6ND I 

N.C. I 
BND ; 

FRAME PULSE .: 
IND 

BLANK 
&ND 

FROM POWER 
SUPPLY#1 

JO&i ror-
aot 
A02 
802 
AD3 
B03 
AU 
804 

05 
106 

O& 
806 
A07 
807 

08 
108 
A09 
809 
AID 
110 
AH 
Bit 
AU 
BU 
A13 
au 
AU 
au 

UI 
115 
AU 
iii"" -n-ttt 
JOl3 

~
Oat 

02 
003 

+SY 

CN001 U005 

DISPLAY 
ASSEMBLY 

CN002 

GUR256XU-315 

~OTHER BOARD CN ◄ 
J.!!,! 

NAN UAL SI .NATRIXO ot 
MANUAL H.NATRIXt ot 
IIANUAL H.NATRilt2 D2 

ONO 02 
+5Y 03 

ALARM RESET SW. 03 
GND G4 
+5Y 04 
1441 .!.L 
N.C. ..!.L -

(SEE FIGURE 8-4) 

Figure 8-3. Interconnection Diagram (Sheet 1 of 4) 
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CONTROLLER --­

~OTHER BOARD CN1ij 

JO!I 1 
0 

0 20 

~ -----rr 
~ 
- 24 

6 
26 

o---.:L 
o-!!. 

6 -n o-r-
~ 

"4o 
0 29 

o----.!..!. 
~ 

o-----,!.!. 
31 

<>-tr 
----tt 

<>-tr o---rr 
o 15 

.,.2!. 
~ 

35 
<>-tr 

<>----ts 
°ta 
~ 

0 19 

PNC1 en-A 
PNC1 en-A 
PNCi en-A 
PNCi ch-A 
PMCi en-a 
PNC1 ch B -
PM Ci ch-8 
PNCi ch-8 
PNC2 en-A 
PNC2 ch-A 
PNC2 ch-A 
PNC2 ch-A 
PNC2 en-a 
PNC2 ch-B 
PNC2 en-a 
PNC2 cn-e 
PNC3 en-A 
PNC3 ch-A 
PNC3 ch-A 
PNC3 ch-A 
PMC3 ch-8 
PNC3 en-a 
PMC3 ch-B 
PMC3 cn-e 

F- UL 1626, CSA REN AW622 (NHITE) 
F+ UL 1626, CSA REN AW622 (SHIELD) 
R- UL 1626, CSA REN AW622 (WHITE) 
R+ UL 1626, CSA REN AN622 (SHIELD) 

CN+ 
cw -

CCN ♦ 

CCN-
F ♦ UL 1628, CSA REN AW622 (NH I TE) 
F- UL 1626, CSA REN AN622 (SHIELD I 
R+ UL 1626, CSA REN AN622 (NHITE) 
R- UL 1626,CSA REN AN622 (SHIELD) 

CW+ 
cw-

CCN ♦ 

ccw-
cw-
CW ♦ 

ccw-
CCN ♦ 

CW+ 
cw-

CCW ♦ 

ccw-

PNC1 en-A 
PMC1 en-A 
PMC1 en-A 
PMC1 ch-A 

F- (NHITE) 
F ♦ (SHIELD) 
R- (WHITE) 
R ♦ (SHIELD) 

+5Y 
SLIT 
ZDNEI 
ZDNE2 
GND 

J03i 
1 0 
2 0 

0 

0 
_L....., 

8 
7 
8 
9 

so 

,--------------------------------- --- ----- ------, 
1 
I 
I 
I 
I 
I 
I 
I 
I 

DRUM MODULE 
UOOI 

P03I PULSE 
I UL 1826, CSA REW AW622 (WHITE) UL S826, CSA REW AW622 (SHIELD) Ft MOTOR 

:::J2t:::::::::ju~L~Js]sj2is~. tc stAtJRjEjN[lA!N£&f2 t2 f1 s~H1IUEjLjD[l ::::::::::::::::~:::::::ju1L:!1fs ~2 s~.jctjs~AtjRfE!N:f• iw st2t2tj:j1 wgH~I'.JTJE!I :::::::1F - DRIVER 

00:::~t:::::::::jU~L~jS]6i2i6~. tCStAtJR1EjNtlA!N£6!2t2tlW~HtIUTjE~l[::::::::::::::::~:::::::ju1L:!1f6t26t.jC~S~At1R1E1w:fAtWt62t2t~IS1HjijE]LlD~l::::::1,RR~ #1 • UL S826, CSA REN AN822 (SHIELD) UL S826, CSA REW AN822 (WHITE) 

L 
7 N 3 
8 6 4 
9 6 

- 10 AU6360 

~:!2 DRUM ZONE M ~gm UL 2464, CSA TEN AN622 IOREN6El SENSOR 0 I UL 2665, CSA REN AN&22(YELLON) 001 SL! 
UL 2464, CSA TEW AW622 (PINK) 002 BOARD I 0021 UL 26B5,CSA REN AN622 (BLACK) IOD 2 I SENSOR 
UL 2464, CSA TEN AN622 (WHITE) 003 CN002 I 0031 UL 268!5, CSA REN AN622(SHIELD) •OOl l BOARD 
UL 2464, CSA TEW AW622 (YELLOW) 0D4 
UL 2464, CSA TEW AW822 (BRAY) ooa CNOOi 

----------------------------------------------------------------------

U002 

PMC2 ch-A ♦ CM I SHIELD) f ♦ PULSE 
PMC2 Ch-A - CW (WHITE) F- MOTOR 
PMC2 ch-A +CCN (SHIELD) R+ DRIVER 
PMC2 ch-A -CCN !WHITE) R- #2 

1 
L 2 
N 3 
6 4 

5 
AU6360 

!MOTHER BOARD CN3l 

J003 
GND ill-
C 4 s I !!..!.,!_ 
ONO ~ 
(421 !!L 

UL 2464, CSA TEW AW622 (WHITE) DRUM ZONE1 A03 
UL 2464, CSA TEW AW622 IYELLOM) DRUM ZDNE2 ao3 

IDRUM ZONE 31 ll.L 
!!..!!.!... 
!!.L 

UL 2464, CSA TEW AW622 (PINK) DRUM SLIT 805 
UL 2464, CSA TEW AWB22 (BRAYI GND A06 
UL 2464, CSA TEN AW622 IDREN6El +5Y B06 

144) ~ 
N. C. !Q.1-

SOD! UL 26B5, CSA REW AN622 IYELLDNl ODOR OPEN/CLOSE AOB 

N.0 (431 !!!.... 

~i~ 
UL 268!5, CSA REN AW622 IBLACKI GND A09 

('6) ~ 
N .:c N.C. !!..L 

N.C. !.!.L L.,:.,__.!_ ~ 

® 

I D2HOOO 

-Figure 8 3. 
{SEE FIGUR E 8-4) 

lnterconnect1on Diagram (Sheet 2 of 4) 
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DRUM MODULE 

ORUM UOOI 

CW+ F+ 

0 
cw- F- J035 
CCW+ A+ PULSE ___!_.., 
ccw- A-

MOTOR 
j UL 2464, CSA TEW AN622 (&RAY) 2 

DRIVER iuL TEW AW622 IPINKI 
2-

2 2464, CSA 4 
#1 

!uL AN622 IDAAN6El j ...!.-...o 
LIVE L 3 2464, CSA TEW 6 

NEUTRAL N ' l UL 2464, CSA TEW AN622 (YELL ON)! 
..1.....--a 

8 

iuL 
I ....L...., 

F. 6 F. G. 5 2464. CSA TEN AN622 INHITE) i 10 
AUB360 ' ! UL 2464, CSA TEW AN622 (SHIELD] j J201 

ELEVATOR MODULE 
ELEVATOR U002 

CW+ F+ 

® 
cw- F- JOH 

B CCN+ A+ PULSE 
~ ccw- A- MOTOR I UL 2464. CSA TEW AW622 (6RAYi I --

DRIVER 2 UL 2464, CSA TEN AN622 (PINK) 2 
#2 

LIVE L 3 UL 2464, CSA TEN AN622 IOAAN6El 3 -
- NEUTRAL N ' UL 2464, CSA TEW AN822 (YELLOW) 4 

F. G F.G. 5 UL 2484, CSA TEW AN622 (WHITE) i 5 -
AU6360 I 

UL 246'. CSA TEW AN622 (SHIELD) I 6 

P035 
I 
~ 
~ 

4 
5 -a 

o-----1. 
8 
9 

---rt 

PD41 

I 

2 

3 

' 
5 

6 

UL 

UL 

UL 

UL 

UL 

UL 

UL 

UL 

UL 

UL 

UL 

3266, CSA AWN AN624 (BLUE) 

3266, CSA ANN AN624 IRED) 

3266, CSA ANN AN624 IORAN6El 

3266, CSA AWN AWG2 ◄ (&REEN) 

3266,CSA AWN AN624 IBLACKI 

2464, CSA TEW AN622 (GRAY). 
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Figure 8-3. Interconnection Diagram (Sheet 4 of 4) 
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Figure 8-4. Motherboard CCA Interconnect Diagram (Sheet 1 of 2) 
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240 ~ lWII 
;-41, ~ 24n ;4b -ab .. 

2!!b PAO 25b 8b 2!!b - 25b PAO 
e aA:, 

7D 
;De 

~ 
27a Ba ;De ;Do 270 BPh2 

8b 2/D 2 - 9a -" . - i:, RtW 
29a ..... 100 2911 =• .... 

BAJ2 !OD BAJ2 
300 BA2 - Uo 30• - 30o 8A2 

30b HA3 llD 30b - BA3 
310 nAu ... 1,e , . '. , 0 BAu 

.::11tb tsAi 12b 31D lib aAl 
3211 - "'" 32a 328 ...... - -~ llb 32b ""' = 
33a 80-4 33a Ue 33a 33a 338 80-4 

33b ·- l4t> 33b •lb 311 
34a -· l:,a - -34D ~·" 100 ••n ..., "" - BOO 36a 16a 35a 35a 35a BOO 

""° tlU1 1tlD -- •= 1 • '6a - - M. 
36b GNI) 36b 17b 36b 36b 36b N.GNIJ 

BUS Lil'E 

Figure 8-4. Motherboard CCA Interconnect Diagram (Sheet 2 of 2) 
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[ 
0 O 0 == = 

Z-MOTOR VR1 CN004 

CN007 

0 

D2 
03 
04 
OS 0 c::::J c::=J 
D6 = 
D7 0 c::::J 
D8 

TP8 c::::J 
DG 

VR2 [=::J 
VR1 
TP3 

GND [=::J 
= 

D 
PULSE MOTOR CONTROLLER CCA 

SLOTS#8,#9 

CJ 
D1 c::::J D13 
D2 

I 
= D12 

~ c::::J D3 D11 = D1 = c::::J D2 

= = 03 
D4 

= DS 
c::::J D6 

D7 
c::::J D8 

DG 
D10 

F.I.P.1/0 CCA SLOT #7 

□ □ □ □] 
□□ a □ 

0 
DECODER 
CCA 

D1 DS 

= TP1 

VR2 

VR4 

GND 

0 

0 

D18 

023 

024 
025 
0218 

D2II 

D30 
D31 
D32 

VR1 VR3 

HANDLER 

c::::J [=::J 

c::::J = 

L---c::::J.......JI O _I-~ 
= 
c::::J 

CPU CCA SLOT #1 

SENSOR#1CCASLOT#2 

S1 S2 

~~~~ 
~= 

~~ c::::J 

~~ '= 1=c===i c::::J = = 
I II I 
SENSOR #2 CCA SLOT #3 

□□□□□□@ 
CJ 

S1 = 
c::::J = S2 

= 

DRIVE AND VO SLOT #4 

TP3 

TP2 

1 

0001 
0002 
0003 

S001 

S002 

CPU 2 SENSOR 1 

READ/WRITE 0002 ELEVATOR SLIT 

SYNC 0003 ELEVATORG6 

NMI D004 ELEVATORG5 
D005 ELEVATORG4 
D006 ELEVATORG3 

BAUD RATE D007 ELEVATORG2 

(bps) D009 DRUM SLIT 
D011 DRUMGRAY2 

lff~~I D012 DRUMGRAY1 
D013 CPUN.G. 

2400 I ••••••• I ~O~E6~ I S001 ••••••• 
12345678 1 2 3 4 

1200 

···1··I· I ~0~w~ I S002 ••• •• • 
1 2 3 4 12345678 

300 
NOT~D 

RESET SW. S003 If~~~~~ 
l:'· It 

88lt 
(SHOWN) 

(SHOWN) 
Enable Parity 
Disable Parity 

Even n,aritv 

Odd parity 
(SHOWN) 

j~ 

I 
06 05 

2 

3 

4 
5 
6 
7 0 
8 • 9 • 10 • 11 • 12 • TAPE DRIVE • • 0 

1 (20) 

TAPE DRIVE • 0 • 2 26 

SENSOR #1 CCA 
SLOT#2 

Q :LEO Goes oii 

• i.EO Lights 

3 SENSOR2 4 DRIVE & VO 7 FIPV0 8 PMCONT1 9 PMCONT2 HANDLER 

01 BAR READ 01 ALARM 1 01 BLANK 02 CPUN.G. 02 CPUN.G. D1 BAR CODE 

06 Z-DIRECTION D2 PLUNGER OPEN D2 GATE D3 SYNC D3 SYNC D5 CARTRIDGE 

D7 Z-ON/OFF D3 ALARM LED D3 FRAME D5 DRUM SLIT D7 ELEV SLIT 

D17 Z-N.G. 04 BAR READ LED VR1 BAR CODE GAIN 

D18 CASSETTE SW. 05 DOWN LED VR1 DRUM-TURN VR1 ELEVATOR VR2 BAR CODE SLICE LEVEL 

022 Z-FRONT 06 EJECT LED VELOCITY VELOCITY VR3 BAR CODE DC LEVEL 

D23 Z-MIDDLE 07 UP LED VR4 BAR CODE BLANKING WIDTH 
024 Z-BACK D8 INJECT LED VR2 NOT USED VR2 NOT USED 
D25 BAR DETECT 09 RIGHT LED TP1 BAR CODE BLANKING WIDTH 
D28 DOOR OPEN D10 LEFT LED 

1~~~~N~~1 Qgp~N~il TP2 TRIGGERING THE SYNC 
D29 ALARM RESET D12 ALARM 2 S1 S1 TP3 BAR CODE WAVE FORM 
D30 MANSW2 013 ALARM 3 123456 TP4 BAR CODE SLICE LEVEL 
031 MANSW1 
032 MANSWO •• I •• I.I S1 R12 15KG R12 27KG ••••• 

:II::III 12345678 
S1 •• I • 12345678 S2 ••• 

I··It··· 1 2 3 4 
S2 ••••• 

12345678 

I 
I I I 

MANUAL z- z. z. 
D4 PANEL SENSOR #2 CCA SLOT #3 

D3 011 012 OTHER 
SWITCH FRONT MIDDLE BACK 

029 030 031 032 

0 • 0 0 NONE • 0 0 0 D22 • 0 0 0 

• • B 0 • LEFT • 0 0 • D23 0 • 0 0 

• 0 C • • RIGHT • • 0 024 0 0 • 0 

• 0 D • 0 UP • 0 • • • LEDON • • • LEDON DOWN • • 0 0 
0 • INJECT • • • 0 LED OFF 

0 LEO OFF 
0 0 EJECT • • • 0 
0 0 BAR CODE • • • • 0 0 READ 

0 • ALARM 
0 0 0 0 • • RESET 

• 0 • LEDON 

• 0 Q LED OFF 

0 • 

Figure 8-5. RSS-48b Led, Switch, and Jumpers Diagram (Sheet 1 of 2) 
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CN 008 CN 009 CNOIO 
R-LED AUX FIP 

CN011 
P AMP 1,2.3 

VOLTAGE JUMPER 

INPUT @ @ @ 

_L ov 100V 117V 220V 230V 
--

_L 
ov - 100V -

CN012 
EXT BUS 

@ 

CN017 

Pc,:~34 Doc IN 

0 

CJ 
CN015 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 '-- --------

0 

0 

0 

0 

0 

0 

0 

O O O 0 

0 
0 0 0 

0 

r-1 
L_____J 

GRAYCODE 
BOARD ~ T 

03 02 

01 02 03 
0 0 0 

GRAY CODE SENSOR CCA 

±12V POWER SUPPLY 

ooo 
00 

c:::> 
c:::> 

JUMPER 

+SV, +24V POWER SUPPLY 

□ 
D 

lo0o 
□ 
□ 

JUMPER 

A 
B 
C 
D 

• • • 0 
0 0 
0 • 
• LEDON 

Q LED OFF 

0 
0 

Figure 8-5. RSS-48b Led, Switch, and Jumpers Diagram (Sheet 2 of 2) 
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PERFORM NO 
INITIALIZATION 

TROUBLESHOOTING. 

AC POWER PROBLEMS 

CHECK POWER SUPPLY 
11, 12, AND 13 OUTPUTS. 

11 ±12V±10% 
"2+5V±10'11. 

13+21.V±10% 

CHECK CONNECTORS 
AND WIRING. 

,------1 
I MAKE SURE FRONT I 
l ~~IS_:L~~ _J 

CHECK POWER CABLE AND 
FACILITY POWER. 

CHANGE TO 
CORRECT SETTING. 

1. CHECK DOOR SWITCH, RELAY, AND 
CABLING USING (SEE FIGURE 8-2). 

2. REPLACE POWER TRANSFORMER. 

1. CHECK FOR SHORT CIRCUIT 
(CONNECTOR, CABLE, SENSORS, 
ETC (SEE FIGURE 8-2) 

2. REPLACE POWER SUPPLY. 

BOTH 
ON 

1. ONE a= THE PM CONT. 
CCA'S IS FAULTY. 
SUGGEST REPLACE CCA'S 
EPROM (U11) AND 
CHANGE, SETTING AND 
SWITCH SLOTS TO SEE 
WHICH CCA IS FAUL TY. 

2. REPLACE CPU CCA. 

CHECK PM CONT CCA SWITCH 
SETTINGS (SEE FIGURE 8-5). 

ONE OF THE PM CONT. 
CCA'S IS FAUL TY. 

SLIGGEST REPLACE 
CCA'S EPROM (U11) 

AND CHANGE, SETTING 
AND SWITCH SLOTS 
TO SEE WHICH CCA 

IS FAULTY. 

NO INITIALIZATION 

REPLACECCA 
.--- THATCAUSESLED 

TOGOON. 

/ 
/ 

r--------1 
I MAKE SURE FRONT I 
)-~R~~~~.J 

ON 

TURN POWER a=F, REMOVE ALL OF 
THE CCA'S FROM THE CARD CAGE 

EXCEPT SLOTS 11, "2 APPLY POWER. 

1. TROUBLESHOOT 
MOTHER BOARD CCA 
USING FIGURE 8-1.. 

2. IF PROBLEM REMAINS, 
REPLACE SENSOR 11 
CCA. 

NO 

REPLACE CPU 
CCA. 

Figure 8-6. AC Power Pr?blems and No Initialization Troubleshooting Tree 
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DISPLAY PR08LEMS 

1. REPLACE FIP 1,0 CCA 
2. IF PR08LEM REMAINS, REPLACE CPU CCU 

1. CHECK CABLE . 
(SEE FIGURE 8-3) 

2. REPLACE DISPLAY 

REPLACE DISPLAY 

3. IF PROBLEM REMAINS, REPLACE SENSOR #1 CCA 

REPLACE 
POWER SUPPLY. 

MANUAL 
PANEL 

SWITCH 

NONE 

LEFT 

RIGHT 

UP 

DOWN 

INJECT 

EJECT 

BAR CODE 
READ 

ALARM 
RESET 

SENSOR #2 CCA 

D29 030 

X 0 
X 0 
X 0 
X 0 
X X 
X X 
X X 

X X 

0 0 

X LEDON 

0 LEDOFF 

031 032 

0 a 
0 X 
X 0 
X X 
0 0 
0 X 
X 0 
X X 

0 0 

OPERATION PANEL 
PROBLEMS 

OPEN THE FRONT 
DOOR ANO PUSH 

INTERLOCK SWITCH. 

CLOSE DOOR ANO VERIFY D28 
IS OFF. IF LED IS ON, READJUST 

THE FRONT DOOR SWITCH POSITION. 

1. REPLACE SENSOR #1 CCA. 

PRESS CPU CCA 
RESET (S002). 

1. CHECK SWITCH, RELAY, AND 
CABLING (SEE FIGURE 8-3). 

2. REPLACE CPU CCA. 
3. IF PROBLEM REMAINS, REPLACE 

SENSOR #2 CCA. 
4. IF PROBLEM REMAINS, REPLACE 

DRIVE 1,0 CCA. 

REPLACE OPERATION 
PANEL. 

2. IF PROBLEM REMAINS. REPLACE SENSOR #2 CCA. 
3. IF PROBLEM REMAINS. REPLACE CPU CCA. 

Figure 8-7. Display and Operational Panel Problems Troubleshooting Tree 
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DISPLAY PROBLEMS 

1. REPLACE FIP VO CCA 
2. IF PROBLEM REMAINS, REPLACE CPU CCU 

1. CHECK CABLE 
(SEE FIGURE 8-3) 

· 2. REPLACE DISPLAY 

3. IF PROBLEM REMAINS, REPLACE SENSOR 11 CCA 

REPLACE 
POWER SUPPLY. 

MANUAL 
PANEL 

SWITCH 

NONE 

LEFT 

RIGHT 

UP 

DOWN 

INJECT 

EJECT 

BAR CODE 
READ 

ALARM 
RESET 

SENSOR 12 CCA 

029 030 

X 0 
X 0 
X 0 
X 0 
X X 
X X 
X X 

X X 

0 0 

X LEDON 

0 LEDOFF 

031 032 

0 0 
0 X 
X 0 
X X 
0 0 
0 X 
X 0 
X X 

0 0 

Figure 8-7. 

OPERATION PANEL 
PROBLEMS 

OPEN THE FRONT 
DOOR AND PUSH 

INTERLOCK SWITCH. 

CLOSE OOOR AND VERIFY 028 
IS OFF. IF LED IS ON, READJUST 

THE FRONT DOOR SWITCH POSITION. 

1. REPLACE SENSOR 11 CCA. 

PRESS CPU CCA 
RESET (8002). 

1. CHECK SWITCH, RELAY, AND 
CABLING (SEE FIGURE 8-3). 

2. REPLACE CPU CCA. 
3. IF PROBLEM REMAINS, REPLACE 

SENSOR 12 CCA. 
4. IF PROBLEM REMAINS, REPLACE 

DRIVE VO CCA. 

REPLACE OPERATION 
PANEL. 

2. IF PROBLEM REMAINS. REPLACE SENSOR 12 CCA. 
3. IF PROBLEM REMAINS, REPLACE CPU CCA. 

Display and Operational Panel Problems Troubleshooting Tree 
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COMMUNICATION 
PROBLEMS 

PRESS CPU CCA 
RESET SWITCH 

(S002) 

VERIFY INTERLOCK 
SWITCH CLOSES WHEN 

FROITT DOOR IS CLOSED. 

1. REPLACE CPU CCA 

SETTOMATCH 
(SEE SECTION 2 

FOR INFORMATION) 

1. CHECK±12VPOWER 
SUPPLY. 

2. REPLACE CPU CCA. 

PERFORM NO 
INITIALIZATION 

TROUBLESHOOTING 
(SEE FIGURE 8-6) 

REPLACE 
CPUCCA. 

CHECK SWITCH, 
RELAY.AND 

CABLING USING 
(SEE FIGURE 8-2). 

CHECK 
COITTROLLER 
AND CABLING 

2. IF PROBLEM EXISTS, REPLACE SENSOR #1 CCA 
3. IF PROBLEM EXISTS, REPLACE SENSOR #2 CCA 

Figure 8-8. Communication Problems Troubleshooting Tree 
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1/0G 2> THE DRUM ROTATES, BUT 
HAS SOME PROBLEM REACHING 

DESTINATION POSITION. 

REPLACE PULSE 
MOTOR DRIVER #1 

REPLACE PM CONT 1 
CCA 

YES 

PERFORM "4/0G 2> THE DRUM 
INITIALIZES, BUT OTHER DRUM 

COMMANDS ARE NOT FUNCTIONING 
PROPERLY." 

ION (BIN A TOCO 
S THE DRUM STOP BE 

AFTER REACHIN 
DESTI 

Bl 

YES 

PERFORM "2/002> THE 
DRUM DOES NOT 

ROTATE" 

NO 

I (THE PERIOD OF THE WAVE SHOULD 
l BE 39-40 µ.S AT TP3, PM CONT 1 , SLOT #8, 
: SEE SECTION 5, PULSE MOTOR 
L ,·- ADJUSTMENT TO PROCED._U_R_E~) -~ 

,/ 

NO 

RE-ADJUST PM CONT 1 
(REFER TO SECTION 5 

FOR PROCEDURE) 

NO 

PERFORM "5/00 2> THE DRUM 
DOES NOT INITIALIZE PROPERLY" 

PERFORM "3.'002> THE DRUM 
MOTOR IS POWERED BUT YES 

THE DRUM DOES NOT 
ROTATE.• 

"210G 2>, THE DRUM DOES NO 
ROTATE• 

1 CHECK WIRING: I 
I 100VAC OUT FROM POWER I 
I TRANSFORMER TO RELAY TO TB4 I 

/'"-'"""!.''-"' C"_"' --""'-'""· _J 

REPLACE THE PULSE 
MOTOR DRIVER #1 

YES 

,-------------7 
WITH POWER OFF:REMOVE P35 (MOTOR 

I SIDE) FROM J35 (DRIVER OUTPUT SIDE) I 
I MEASURE THE COIL RESISTANCE OF THE I 
L __ MOTOR AT P35 (MOTOR SIDE). _ _J 

NO 

NO 100VAC FROM 
TRANSFORMER CHECK 
CABLING AS NEEDED 
REPLACE THE POWER 

TRANSFORMER. 

RE-CONNECT ANY LOOSE 
WIRING CONNECTIONS. 

RECHECK DRUM 
ROTATION AGAIN. 

REPLACE THE PULSE MOTOR 

REPLACE PULSE 
MOTOR DRIVER(#1) 

REPLACE PULSE MOTOR 
DRIVER#1 

Figure 8-9. 

"3/0G 2> 
THE DRUM MOTOR IS POWERED, BUT 

THE DRUM DOES NOT ROTATE.• 

RE-CONNECT ANY LOOSE 
WIRING CONNECTIONS. 

RECHECK ROTATION. 

REPLACE PM 
CONT 1 CCA 

RE-CONNECT ANY LOOSE 
WIRING CONNECTIONS. 

REPLACE CABLE IF NEEDED. 
RECHECK ROTATION. 

Error OG2> Troubleshooting Tree (Sheet 1 of 2) 
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REPLACE 
SENSOR #1 CCA 

REPLACE 
SENSOR #1 CCA 

REPLACE 
SENSOR #1 CCA 

REPLACE DRUM GRAY 
CODE SENSOR CCA. 

YES 

"410G 2> THE DRUM INITIALIZES 
NORMALLY BUT OTHER DRUM 
CONTROLS 00 NOT FUNCTION 

PROPERLY" 

RECONNECT CABLING 
REPLACE AS NEEDED. 

Q 

! 
8 
0 m 

D1 D2 D3 I 
0000,, 

J32 
J33 I 

REAR 
POSITION OF THE GRAYCOOE AND GRAY SENSOR 
BOARD WHEN A-SIDE IS FACING FRONT. 

NO 

...... ...... ...... 

NO 

RESPONSE CHART FOR LED AND ORUM 
ON SENSOR #1 BOARD, SLOT#2. 

...... 

0 

D12 

• LEO ON 

0 LED OFF 

SIGNAL LEVELS ON THE EDGE 
CONNECTOR SLOT#2 

EDGE 

B13 BOB 
FRONT 

A L L 

B L H 

C H H 

D H L 

LEO RESPONSE CHART ON DRUM 
ZONE SENSOR BOARD 

03 D2 

...... ...... • • B • 0 
C 0 0 
D 0 • LED ON 

0 LED OFF 

REPOSITION SENSOR BOARD 
AND RECHECK OPERATION. 

REPLACE THE 
SENSOR#1CCA 

REPLACE THE 
SENSOR#1 CCA 

REPLACE THE 
SENSOR #1 CCA 

REPLACE THE DRUM 
SLIT SENSOR CCA. 

YES 

"5/0G 2> THE ORUM 
DOES NOT 

INITIALIZE PROPERLY" 

ETHE LEVEL 
E CONNECTOR, 
NFACE IS"ON 
T"ON MARK> 3 

E EXTENDE 

RE-CONNECT CABLING, AND 
RECHECK OPERATION. 

*ON MARK IS WHEN DRUM FACE (A-0) IS ON THE SLIT SENSOR 

Figure 8-9. Error OG2> Troubleshooting Tree (Sheet 2 of 2) 
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"1/0G 3 > THE ELEVATOR DOES NOT 
MOVE TO THE DESIGNATED POSITION." 

[ MAKE SURE FRONT j 
L ~~I~ C.!:_~~---\ 

YES 

' ' 
NO 

REFORM "2IOG3 THE 
ELEVATOR DOES NOT 

MOVE AT ALL" 

NO 

PERFORM • 5/0G3 PERFORM "4/003 THE ELEVATOR 
INITIALIZES, BUT OTHER ELEVATOR 

CONTROLS DO NOT OPERATE.• 
THE ELEVATOR DOES NOT 

INITIALIZE PROPERLY.• 

PERFORM • 3/003> THE ELEVATOR 
MOTOR DOES NOT TURN BUT THE 

MOTOR IS POWERED" 

• 2/0G 3 > THE ELEVATOR 
DOES NOT MOVE AT ALL• 

REPLACE THE POWER 
TRANSFORMER. 

NO 

r wIRING INFORMATION-;- j 
( 100VAC TRANSFORMER OUT ( 

THROUGH RY1 TO TB4 
( (SEE FIGURE 8-2). _J 
--7-----

/ 
/ 

RECONNECT WIRING FROM 
--- TRANSFORMER TO PM DRIVER 

RE-CONNECT WIRING AN 
RE-CHECK OPERATION. 

AND RE-CHECK. 

I (APPROX. 4.-40 IN RSS48, APPROX. 8'1 IN RSS600) 1 

( WITH POWER OFF, MEASURE THE COIL RESISTANCE I 
,,) VALUE OF THE MOTOR AFTER REMOVING P42 FROM~ 

Figure 8-10. Error OG3> Troubleshooting Tree (Sheet 1 of 3) 
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REPLACE THE ELEVATOR 
PULSE MOTOR DRIVER ~-

lcABLiNG FROM MOTHERBOARD CN11/J11 TO I 
I TERMINAL BLOCK OF PM DRIVER 4'2. l . - ---- -- - -- - -- --........ 

REPLACE THE ELEVATOR 
PULSE MOTOR DRIVER n. 

' 

"3IOG3 > THE ELEVATOR 
MOTOR IS POWERED, BUT THE 

' ' 

ELEVATOR DOES NOT MOVE.• 

fi°.u11P•1 TO J42/P"2 IN RSS48, ANDI 
/ _,,, -1 _ J61/P81 TO J84/P6" IN RSS600) _J 

NO 

RE-CONNECT WIRING AND 
RECHECK OPERATION. 

>-----; REPLACE PM CONT 2 CCA 

RE-CONNECT WIRING AND 
CHECK OPERATION. 

EXCHANGE SENSOR •1 
BOARD.SLOT 4'2. 

YES 

REPLACE THE Y-AXIS FLAT 
CABLE. 

• 4100 3> THE ELEVATOR 
INITIALIZES, BUT QTHER 

ELEVATOR CONTROLS 00 NOT 
OPERATE.• 

r <CHECK THE EDGE CONNEcToR. SLou1. AND 1 
I CN008 ON THE UPPER MOTHERBOARD, TO CN001 I 

,A ON THE ELEVATOR GRAV CODE SENSOR BOARD 
._ _ _ _ _ _ PG.US? _____ _J 

RE-CONNECT WIRING AND 
RECHECK OPERATION. 

YES 

CLEAN SENSORS AND 
RE-INSTALL GRAV CODE 

SENSORCCA 

NO 

REPLACE THE ELEVATOR GRAV CODE 
SENSORCCA. 

"ON MARK IS WHEN SENSOR IS ALIGNED Willi SLOT ON VERTICAL GUIDE. 

Figure 8-10, Error OG3> Troubleshooting Tree (Sheet 2 of 3) 
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SENSOR 1 BOARD, SLOT #2 
LED D3 - D7 STATUS 

ELEVATOR GRAY CODE SENSOR BOARD 
TEST POINT LEVELS 

SENSOR #1 CCA SLOT #2 
D7 D6 D5 D4 D3 

ELEV GRAY CODE SENSOR CCA 
TP2 TP3 TP4 TP5 TP6 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 

TAPE DRIVE 
1 (20) 

TAPE DRIVE 
2 (26) 

SENSOR #1 CCA 

SLOT#2 

0 :LED Goes out 

• :LED Lights 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 
• 

0 0 0 e 
0 0 e e 
0 0 e 0 
0 e e 0 
0 • • • 
0 e O e 
0 e O 0 
e e O 0 
e e O 0 
• • 0 • 

• • • • • • • 0 
e O e 0 

0 e O e 
ELEVATOR GRAY CODE 

SENSORCCA 

Q :HIGH VOLTAGE LEVEL 

• :LOW VOLTAGE LEVEL 

REPLACE SENSOR 
#1 BOARD, CCA 

REPLACE SENSOR #1 CCA 

"5/0G 3> THE ELEVATOR 
DOES NOT INITIALIZE 

PROPERLY." r-----------7 

GE CONN 
SENSOR# 
ESSTHAN 
AND MOR 

/ 
/ 

/ 

I MAKE SURE FRONT I 
I DOOR IS CLOSED. I 
}-----------...J 

CLEAN SLIT BOARD AND 
SENSORS OR ALIGN SLIT CCA. 

REPLACE THE ELEVATOR 
GRAY CODE SENSOR CCA. 

CHECK CABLING AND RECONNECT IF NEEDED: 
*THEY-AXIS 50 PIN FLAT CABLE, (REPLACE IF NECESSARY 
*CN006 OF THE UPPER MOTHERBOARD, 
*CN001 OF ELEVATOR GRAY CODE SENSOR CCA, 
*P43/J43 

*ON MARK IS WHEN SENSOR IS ALIGNED WITH SLOT ON VERTICAL GUIDE. 

Figure 8-10. Error OG3> Troubleshooting Tree (Sheet 3 of 3) 
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"1/005> THE CARRIER DOES 
NOT MOVE CORRECTLY.• 

YES 

PERFORM • 2/005> THE 
CARRIER MOVES BUT CANNOT 
BE CONTROLLED NORMALLY• 

YES 

REPLACE THE DRIVE BELT IF IT IS 
DAMAGED OR WORN OUT. IF THE 
BELT TENSION IS NOT CORRECT, 

ADJUST THE TENSION , BY 
RE-LOCATING THE Z-AXIS MOTOR 

ASSEMBLY. (REFER TO SECTION 5) 

ADJUST THE TENSION IF 
NECESSARY, BY RE-POSITIONING 

THE Z-AXIS MOTOR ASSEMBLY. 
(REFER TO SECTION 5) 

YES 

CLEAN THE HANDLER SLIDE RAILS, 
CARRIER GUIDE ROLLERS AND 

BEARINGS, AND BELT IDLER WHEEL. 
REPLACE THEM IF THE CARRIER 

DOES NOT RUN SMOOTHLY AFTER 
CLEANING. 

YES 

NO 

NO 

REMOUNT THE MOTOR OR 
DRIVE SHAFT, OR 

GEAR HEAD, AND RECHECK 
OPERATION AGAIN. 

(REFER TO SECTION 5) 

PERFORM "31005 NO DC 
VOLTAGE IS SUPPLIED 

TO Z-AXIS MOTOR" 

REPLACE Z-AXIS 
MOTOR ASSEMBLY 

r----------
1 MAKE SURE FRONT : 
t DOOR IS CLOSED:_ -\ 

·2100 5 > ' ' 

"3/0G 5 > Z-MOTOR IS NOT 
POWERED" 

THE CARRIER MOVES, BUT CANNOT 
BE CONTROLLED NORMALLY." 

D24 

----------7 
: MAKE SURE FRONT I 

)- DOOR IS CLOSED. I ----------
/ 

/ 

r-----------------------
1 WITH SYSTEM POWER OFF, REMOVE : 
1 PM CONT 1, (SLOT #8), PM CONT 2 CCA, 1 

: (SLOT,#9) SWITCH SYSTEM POWER ON. I 
1 MOVE THE C~RRIER SLOWLY BY HAND.j 

/ 
/ 

/ 

NO 

REPLACE THE HANDLER ASSEMBLY 

LED RESPONSE CHART 
SLOT#3 SENSOR 2 BOARD 

Z- Z-

e LEDON 

OLEDOFF 

RECONNECT WIRING 
CABLING OR REPLACE 
AS NEEDED. RECHECK 

OPERATION. 

REPLACE THE TRANSISTOR 
2SC3346 MOUNTED ON THE 
CHASSIS IN THE HANDLER. 

ISTHE 
VOLTAGE AT A06, CN001 

ON THE Z-MOTOR DRIVER CC 

YES 

SWITCH OFF SYSTEM 
POWER, WAIT 30 SECONDS, 

AND RE-APPLY SYSTEM 
POWER. 

INSPECT THE FOLLOWING CONNECTION 
POINTS: CN6 OF THE UPPER MOTHERBOARD, 
50 PIN AND 30 PIN CONNECTOR OF ELEVATOR 

SENSOR CCA CN1 OF Z-MOTOR DRIVER 
J43/P43 ALSO CH ECK 50 P IN/30 PIN FLAT 
CABLES AND REPLACE IF THE CABLES 

ARE DEFORMED OR WORN OUT. 

YES 

MORE THAN 
3.15V? 

NO REPLACE SENSOR 
#2 CCA, SLOT #3 

Figure 8-11. Error OG5> Troubleshooting Tree 
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ERROR ANSWER "ON 2>" 
CARTRIDGE REMOVAL ERROR 

CLEAN THE CARTRIDGES ANO 
THE FINGER RUBBERS RESTART, 

ANO CHECK CARTRIDGE 
GRIPPING (PARA 5.6.1.15.3) 

YES 

REPLACE THE SENSOR #2 
CCA IN SLOT #3 

REPAIR OR 
REPLACE 

REPLACE 

NO READJUST THE 
POSITION OF 

CARTRIDGE SWITCH. 

REPLACE 
THE CARTRIDGE .,_,_-<.. 
SENSOR SWITCH 

YES 
REPOSITION ANO 

ALIGN THE HANDLER 
POSITION TO THE BIN ON 

THEY AXIS. 

REPOSITION ANO 
ALIGN THE HANDLER 

POSITION TO THE BIN ON 
THEY ANO X AXIS. 

ALIGN DRIVE 
HEIGHT ANO 

CHECK AGAIN. 

NO RECONNECT THE 
':>-...i CONNECTOR ON THE Z-AXIS 

ORIVERCCA. 

NO RECONNECT 
OR REPAIR 

REPLACE THE 50 
,;,~.._,PIN CARRIER FLAT 

CABLE 

RECONNECT 
THE CONNECTOR 

ERROR ANSWER "ON 2>" 
CARTRIDGE INSERTION ERROR 

READJUST COIL 
SPRING TENSION 

REPLACE THE DRIVE 
ANO 1/0 CCA SLOT #4 

REPLACE THE DRIVE 
ANO 1/0 CCA SLOT #4 

REPAIR OR REPLACE 
THE 50 PIN FLAT CABLE 

NO 

NO 

NO 

REPLACE THE 
HANDLER ASSEMBLY 

REPLACE THE 
HANDLER ASSEMBLY 

REPAIR OR REPLACE 
THE 50 PIN FLAT CABLE 

YES 

NO 

NO 

NO 

YES 

RE-ADJUST THE TENSION OF 
THE Z-AXIS DRIVE BELT BY 
REPOSITIONING THE IDLER 

WHEEL ASSEMBLY. 

REPLACE THE 
HANDLER ASSEMBLY 

REPLACE THE 
HANDLER ASSEMBLY 

REPLACE THE 
HANDLER ASSEMBLY 

RECONNECT 
THE CONNECTOR 

Figure 8-12. Error ON1 > and ON2> Troubleshooting Tree 
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M::TRUM 
INFORMATION STORAGE 

TECHNICAL PUBLICATIONS 

YOUR COMMENTS ARE REQUESTED •.. 
as a part of our continuing effort to provide you with better services, we would like to 
receive any comments you may have on this technical manual. 

Errors Noted (List Page, Paragraph, or Figure Number): 

Other Suggestion_s for Improvement: 

FROM: 

NAME 

COMPANY 
TITLE __________________ _ 
ADDRESS _________________ _ 

Form TP-10 

DATE: 
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