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1. DESCRIPTION

a.  Introduction
The Pulizzi Engineering Inc. Model IPC™ 31XX is an Intelligent AC Power Controller™  providing distribution of primary power to controlled devices.  The IPC 31XX series is designed to provide the user with high quality, yet simplified RS-232 port access for power control of remote equipment.  All IPC 31XX series can be controlled via a local terminal or via a remote computer with modem, and comes with software commands noted in Table 3, page 16.  The IPC 31XX is not just a power sequencer, it is an AC-line power distribution controller providing both local as well as remote control of up to 8 individual AC line receptacles. 

As you may have already concluded, the Intelligent Power Controller (IPC 31XX) family is more than the average power distribution station or power sequencer.  With a computer connected to a network of IPCs, you have a complete process control system at a very reasonable cost.  The IPC can be used to control systems such as conveyor lines, factory processes, robotics, TV/CATV antenna head-end systems, pipeline valves, pumping stations, power plants, computers, peripherals, drives, printers, communications equipment, environmental equipment, refrigerators, medical equipment, and on and on. 

                  If further information or assistance is required, a factory representative can be contacted at:

PULIZZI ENGINEERING, INC.
3200 South Susan Street

Santa Ana, CA  92704-6865

(800) 870-2248 

(605) 334-4999  FAX

www.pulizzi.com


Definition of Terms


BAUD:  The rate of signal level changes per second in the transmission of data.

Bps:  Bits per second, not necessarily the same as baud rate. eg. If these 10 bits were transmitted in one second: 0101010101 the baud or level changes would equal 10 (if the original level was =1).  Here baud would equal Bps, but if these 10 bits were transmitted in one second: 1111000011 the baud rate would be 3 baud, or 3-level changes in one second.  

COM PORT:  Regarding hardware, the communications port located on back panel of PC/AT, recognized by two rows of pins (male connector) protruding from PC/AT.  In software, that same PC/AT COM port  has an actual address, eg. COM 1 is equivalent to 3F8H.

DAISY CHAINING:  Connecting together of IPCs all on separate addresses.  Each IPC must be set with unique address before connecting together.  Allows for separate control of more than one IPC, from one PC/AT.  Also referred to as serial-mode.
ETHERNET:  An IEEE 802.3 standard, for PC/AT networking, using baseband contention access over coaxial cable and twisted-pair wires. This 10-million bit per second networking scheme was originally developed by Xerox Corporation.  ETHERNET is widely used on campuses because it can network a wide variety of computers. It is not proprietary, therefore components are widely available from many commercial sources. 

NULL MODEM:  Adapter or cable which reverses pins 2 and 3 of serial cable (transmit data, receive data).  Used when two PC/ATs are connected together, so that data transferred from one machine will be sent to the Data Receive pin on the other machine.

OUTLET:  An AC receptacle.

PORT:  In this context, a port will refer to an addressable serial or parallel PC/AT port.

RS-232:  Type of standard protocol for serial communications. Standard includes such specifications as voltage and pin configurations for communications functions.  Transmission distance limited to 50’.  Uses 9 or 25 pin connector configurations.

SCRIPT:  ASCII text file containing commands which can be executed by a terminal emulation program such as PROCOMM PLUS(, PC Anywhere(, or WINDOW’S 95( Hyperterminal.   

SYSTEM:  A system, as used in the context of this manual, will refer to the overall IPC 31XX system combination of Personal Computer, IPC 31XX, modem(s), optional LANTRONIX MSS1™  ETHERNET Converter, and/or Computer Peripherals.

TERMINAL EMULATION PROGRAM:  Serial communications program such as PROCOMM PLUS(, PC Anywhere(, or WINDOW’S 98( Hyperterminal which permit your personal computer or workstation to communicate with another computer or network as if it were a specific type of terminal directly connected to that computer or network

b.  Features of the IPC 31XX
RS-232 Communication Port – 2400 baud only

1 Unit High Rack Mount or Table Top Versions

Software Independent

Remote/Local Control via Modem, ETHERNET or Direct To Host Computer

EMI/RFI Filter 

Spike/Surge Suppression

Circuit Breaker

Optional RS-232 To ETHERNET Converter

Individually Addressable

Password Protection

Watch-Dog Timer Capability

User Defined Power Up/down Sequence

One Year Warranty On Workmanship And Material


c.  Operating Specifications


Electrical Specifications

SPECIFICATIONS FOR IPC:
3100F
3101F
3102F-A
3102F

Voltage Input/Output (50/60Hz):
120V~
120V~ or 240V~
120V~
120V~

Current Input:
15A
20A @ 120V~ or 16A @ 240V~
15A
20A

Current Output De-rated:
12A
16A
12A
16A

Full Load VOLT-AMP De-rated:
1440VA
1920VA @ 120V~ or 3840VA @ 240V~
1440VA
1920VA

Outlets (rear panel):
5-15R
IEC 320 Type C13
5-15R
5-15R

Circuit Breaker:
15A reset
20/20A
15A
20A

EMI/RFI Filter:
20A
20A
20A
20A

Power Cord/Length/Plug:
14/3, 9', 5-15P
IEC 320(C20 Type) International 3-conductor, 2.5mm cable not included
14/3, 9’, 5-15P
12/3, 15', 5-20P

Spike/Surge Suppression Multi-Stage on 125V Units:  The IPC 3100F & IPC 3102F utilize (1) 270V MOV Line to Neutral and (3) 150V MOVs: (1-Line to Neutral, 1-Line to Ground, 1-Neutral to Ground), whereas the IPC 3101F incorporates (1) 270V MOV Line- to-Line.  Response time is approximately 50 nanoseconds.  Exceeds recommended specifications for High Exposure Areas per ANSI/IEEE C62.41-1980, Class B.  

CAUTION:  If the maximum voltage across the MOVs  (reference to ground) is exceeded according to table 1. below, they will immediately fail.

Table 1.  MOV Ratings

MAXIMUM RATINGS (85(C)
CHARACTERISTICS (25(C)

CONTINUOUS
PEAK
VARISTOR
MAXIMUM


RMS

VOLTAGE
DC

VOLTAGE
ENERGY

10 x 100S
PEAK

CURRENT

8 x 20S
VOLTAGE

@1.0mA DC

TEST CURRENT
CLAMPING VOLTAGE

Vc @ TEST

CURRENT 

8 x 20 S
TYPICAL

CAPACITANCE

1KHz @ 25(C

Vm(ac)
VM(dc)
Wtm
Itm
MIN.

MAX.
VC
IP
f=0.1 - 1MHz

VOLTS
VOLTS
JOULES
AMPS
VOLTS

VOLTS
VOLTS
AMPS
PICOFARADS

150
200
80
6500
212

259
395
100
1800

270
360
140
6500
382

466
710
100
950

320
420
160
6500
453

553
850
100
820

Mechanical and Environmental Specifications





       Rack Mount(IPC 3101F & IPC 3102F)
    Table Top(IPC 3100F)

Width




19.0”

5.75”

Height




1.75”

2.5”

Depth




9.5”

9.0”

Operating Temperature Range   
0 to 60 ( C
            0 to 60 ( C 

Mounting: 



Standard 19”, EIA Rack Mount

None

Finish:              

Gold Zinc plate

Brushed Aluminum 








(front panel)
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d.  Front and Rear Panel Features
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Figure 1.

Intelligent Power Controller Model IPC 3100F - 4 outlets

1.
4 LED INDICATORS – Displays outlet status. 

2. POWER SWITCH/LAMP INDICATOR – Applies AC power to unit, displays power status.

3. 4 NEMA 5-15 OUTLET RECEPTACLES – Switchable AC outlets.

4. INLET POWER CABLE & STRAIN RELIEF – 6 foot AC power cable.

5. 25 PIN FEMALE DSUB SERIAL INTERFACE CONNECTOR – Connector for RS-232 from PC/AT, or to connect to another IPC 31XX using Y-cable PEI #Sub-Pwrcord-281 (not supplied). See fig. 5, pg.13. 

6. THERMAL RESETTABLE CIRCUIT BREAKER – 15 amp circuit breaker.
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Figure 2.

Intelligent Power Controller Model IPC 3101F - 8 outlets

1. 8 LED INDICATORS – Shows individual outlet status.

2. POWER SWITCH/MAGNETIC RESETTABLE CIRCUIT BREAKER – Applies AC power to unit.

3. POWER ON LAMP INDICATOR – Illuminated when AC is available at inlet power (5).

4. 8 IEC 320-C13 OUTLET RECEPTACLES – Switchable AC outlets.

5. INLET POWER CABLE  – AC power-harmonized cable 3/2.5mm, no plug provided.

6. 25 PIN DSUB SERIAL INTERFACE CONNECTORS – Connector for RS-232 from PC/AT, or to connect to another IPC 31XX using Y-cable PEI #Sub-Pwrcord-281 (not supplied). See fig. 5, pg.13.

7. VOLTAGE SELECTOR SWITCH – Switch to enable 120 or 240 VAC input line voltage.
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Figure 3.

Intelligent Power Controller Model IPC 3102F - 8 outlets

1. 8 LED INDICATORS – Shows individual outlet status.

2. POWER SWITCH/OVER-CURRENT CIRCUIT BREAKER – Applies AC power to unit.

3. POWER ON LAMP INDICATOR – Illuminated when AC is available at inlet power (5). 

4. 8 NEMA 5-15 OUTLET RECEPTACLES – Switchable AC outlets.

5. INLET POWER CABLE & STRAIN RELIEF – 15 foot AC power cable.

6. 25 PIN DSUB SERIAL INTERFACE CONNECTORS – Connector for RS-232 from PC/AT, or to connect to another IPC 31XX using Y-cable PEI #Sub-Pwrcord-281 (not supplied). See fig. 5, pg.13. 

e.  Optional Accessories

LANTRONIX MSS1™ RS-232 serial to ETHERNET converter:  The MSS1™ allows the IPC 31XX to be controlled and addressed as a PC/AT network node via ETHERNET.    


[image: image5.wmf]
2.
OPERATION
a.   Introduction
This section will cover the operation, setup, connection, and communication with the IPC 31XX Intelligent Power Controller.  It must be noted that the MSS1™ serial to ETHERNET converter section refers to an optional device, purchased separately.  

b.  Setup


Equipment Location

The Pulizzi Engineering, Inc. Intelligent Power Controller Model IPC 31XX is housed in either a table-top version or 19” metal chassis intended for mounting in a cabinet that accepts standard EIA 19” wide spacing.  The power controller requires 1.75” of vertical mounting space and extends approx. 9.0” into the mounting rack of the cabinet.  For convenience, the power controller should be mounted as close as possible to the units it controls. 

The Pulizzi Engineering, Inc. Intelligent Power Controller, Model IPC 31XX is typically mounted at a convenient height enabling the operator to locally operate the IPC 31XX with ease.  The unit is designed to support its own weight, ONLY.  It is recommended that support brackets, which are available from the cabinet manufacturer, be used.  

AC Power Connection

All wires, cables, cords, and connectors to be used with the IPC 31XX should conform with the Uniform Safety Code of your local, state, and federal agencies.  Depending upon model purchased, the IPC 31XX is powered by a standard 120 VAC 60Hz or 240 VAC 60 Hz line.  For the IPC 3100F, 3102F, and 3102F-A, the power cord is not detachable and includes a third-wire safety ground.  Do not defeat this third-wire ground as it is necessary for proper shielding, operation, and safety.  An 8-32 PEM nut is provided on the rear of the chassis for additional grounding.  

Connecting The IPC 31XX To The RS-232 Port Of The PC/AT (Local Access)

Hardware Configuration:

To connect the IPC 31XX to the COM port (RS-232) of the PC/AT requires a serial 

male 25 pin DSUB to male 9 pin DSUB cable - not included, which is a standard cable used for connecting modems, serial printers, etc.  Connect one end to the PC/AT, sometimes labeled COM 1 or COM 2, and the other end to J9 (connector labeled “IN”) on the rear panel of the IPC 31XX.  Refer to Figure 4.

FIG. 4.








Software Configuration:

The IPC 31XX is designed to be used with terminal emulation software, down-loadable from the Pulizzi.com Web Page, or third party software such as PROCOMM PLUS(, or PC-Anywhere(.  The settings in the terminal emulation software must be: 8-data bits, no parity bits, and 1 stop bit, transfer protocol = ASCII.  The COM port you address in software must correspond to the COM port you are connected to on the back of your PC/AT.  If you have a serial mouse connected to COM 1, you must use COM 2 or another available COM port for the IPC 31XX. 

Connecting IPCs Together Via  RS-232 Port on IPC

Hardware Configuration:

To connect an IPC 31XX to another IPC 31XX using the available RS-232 receptacle, requires a Y-cable PEI #Sub-Pwrcord-281 (not supplied).  Refer to Figure 5.,               (3100F shown).  A 25-pin to 9-pin adapter may be needed with some PC/ATs.  Multiple Y-cables and associated gender-changing adapters would be needed to connect multiple IPC 31XXs together.

Fig. 5.
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25 Pin-F to 9 Pin-F adapter









may be required here.







Y-cable PEI #Sub-Pwrcord-281
Software Configuration: (Serial Daisy-Chain Mode)

From the terminal emulation program: In this mode the IPC 31XX would be addressed uniquely, connected together and controlled from one PC/AT computer.  In the terminal program before each IPC 31XX to be used is connected to another, the user must first use the “AD“ command to set each IPC 31XX with a different address.  Only after this is done can the IPCs be connected together.  If you are installing multiple IPCs, we recommend that you label each controller and associated cables with that IPC’s address.

Modem Connections with the IPC 31XX (Remote Access)

Hardware Configuration:

To communicate to a remote IPC 31XX:  First, the PC/AT must have an internal or external modem (#1, fig. 7.) which is recognized by the PC/AT.  The modem is then connected to an available phone line via standard phone cable.  On the other end of the phone line (remote site), the modem #2 (this is usually external) connects to the IPC 31XX through a NULL MODEM cable/adapter and then to the PC/AT.  Refer to Figure 7.  If you are using a modem with an IPC 31XX, the IPC (#2) must first be programmed to Auto-Answer by entering ATS0=1 in terminal emulation mode, or set with dip-switches to “Auto-Answer” on Ring.  The AA light (on the modem), will remain on unless power to the modem is removed.

Fig. 7.


















NULL MODEM Cable/adapter

Standard RS-232 Cables

A standard serial cable passes all the RS-232 signals straight through, ie. the “send data'' pin on one end of the cable goes to the “send data'' pin on the other end. This is the type of cable used to connect the IPC 31XX to the PC/AT.

For the IPC 31XX, the RS-232 network is connected through a DB-25 female connector mounted on the rear of the IPC controller.  The pins to be concerned with are the Transmitted Data Pin 2, Received Data Pin 3, Data Carrier Detect Pin 8 and Signal Ground Pin 7. 

The RS-232 connection looks like a modem to the PC/AT computer so cables are readily available. If you are connecting a PC/AT computer connected directly to the IPC’s RS-232 port, a standard pin to pin wiring configuration will work.  For those computers with 9 pin connectors, a standard DB-9 to DB-25 cable designed for the PC/AT computer is required. 

Null-modem cables

A null-modem cable passes some signals straight through, eg. “signal ground,'' but switches other signals.  For example, the “send data'' pin on one end goes to the “receive data'' pin on the other end.  If you need to make your own cables, below is a table showing a recommended way to construct a null-modem cable for use between the IPC 31XX and Modem. This table shows the RS-232 signal names and the pin numbers on a DB-25 connector. 



IPC 31XX





PC/AT

  
Signal

Pin#          
  SERIAL CABLE

Pin# 
              
Signal

   
TxD        

2 --------


  ------------
3


RxD

       
RxD           

3 --------


-------------
2                      

TxD

       
DTR           
20 -------


------------
6                      

DSR

       
DSR           

6  --------


------------
20                     

DTR

       
SG              
7  --------


-------------
7                      

SG

       
DCD           
8  --------


-------------
4&5                      

RTS&CTS

       
RTS&CTS  
4&5 ----


-------------- 8                      

DCD


c.  Communicating With The IPC 31XX
A communications software program with terminal emulation capability, such as PROCOMM PLUS(, PC Anywhere(, WINDOW’S 98( Hyperterminal or Pulizzi’s IPC.exe must be used to communicate with the IPC. 



Addressing (beginning communication) with the IPC 31XX



Standalone mode



Addressing is the process of initializing a particular IPC 31XX for communication. Each individual IPC 31XX is factory preset with address @@@.  This can be changed by the user (refer to command set, table 3, page 16).   NOTE: If any characters other than the commands in the command set are entered, an “INVALID” is echoed to the user and communication is terminated with the IPC.  The user must then re-address the IPC.  Also, in some communications software, the CR/LF option must be disabled as it will send multiple CR/LF to the IPC and result in the above mentioned “INVALID” condition.

Table 3.   IPC 31XX Command Chart for Software Program #P3200D-10-13-98

Standalone Mode Commands

All commands are UPPER CASE ONLY, followed by  (() key.

Command
Response
IPC 3X00F

IPC 3X01F

IPC 3X02F
Description



@@@ 

or 

XXX
IPC @@@ or IPC XXX 

or 

PASSWORD?
ALL
Initialize IPC (sets up bi-directional communication). If you have assigned an address then enter the address instead of the factory default @@@, i.e. 123

A1
DONE
ALL
Turn all outlets on

A0
DONE
ALL
Turn all outlets off

Nx
DONE
ALL
Turn ON a specific outlet   (x = 1 to 8)

Fx
DONE
ALL
Turn OFF a specific outlet (x = 1 to 8)

S1
DONE
ALL
Turn all outlets on in sequence ( factory set 3-4 seconds)

S0
DONE
ALL
Turn all outlets off in sequence

AD
ENTER NEW ADDRESS:
ALL
Change the IPC address (XXX is the address No.)

XXX
IPC XXX
ALL
This is the response to the address change

PW
ENTER NEW PASSWORD:
ALL
Create a password (any three alpha numeric characters)

XXX
RE-ENTER NEW PASSWORD:
ALL
The IPC responds to your password with this prompt to re-enter for verification.  After the password is set the IPC will ask for the password each time it is initialized.

PD
DONE
ALL
Disable the password.

IS
PRESET OR DEFAULT POWER ON SEQUENCE?(P/D)
ALL
Set up power-on sequence. If your response is P, the IPC will respond with each port starting with OUTLET 1 through 8

P
OUTLET 1 through  8
ALL
Enter the duration in seconds for each outlet three digits only, i.e. 003 equals 3 seconds. 000 will disable this outlet. 

D
DONE
ALL
Default is always the previous settings.  These settings are stored in EEProm.

WT
WD TIME PERIOD?
ALL
Set the Watch Dog time out period.

WE
DONE
ALL
Enable Watch Dog: Setting the time-out period does  not enable the Watch Dog 

      WD
DONE
ALL
Disable Watch Dog timer

      DX
1 - 4 or 1 - 8  “ON” or “OFF”

WATCH-DOG ENABLED and

REMOTE DISABLED
ALL

*IPC 31XX
Display outlet, Watch Dog timer and Remote Disable status .Note:  If the Watch Dog timer and the Remote Disable are not enabled, then this command only shows the
outlet status.

 *Does not display “Remote Disable”.

3.
APPLICATIONS 

a.       Introduction

As a power sequencer, the IPC 31XX is unprecedented in the power distribution industry.  If you have equipment with heavy start-up loads such as refrigerators, pumps, disk drives, laser printers, or a need to remotely re-boot servers etc, you are only bound by your imagination as to the infinite ways the IPC 31XX can automate and control your “power world.”  


Default Power-Up-Sequence Programming Application

The IPC 31XX may be programmed, (see command table 3, pg.16.) for power-up outlet sequence with the commands being stored in EEPROM (non-volatile memory).  After the user has programmed the power-up outlet sequence, if power is removed to the IPC 31XX, the unit will retain the programmed sequence.  This application is intended for applications where the simultaneous power-up of high-power devices would cause over-current draw from a primary source.  This application allows for the cycling-on of outlets, and reduced initial current draw. 


Local Application 

Using the IPC 31XX to monitor status of local PC/AT 

An excellent example of using the IPC to control power, is to use it to monitor the status of  a PC/AT running a process-program and check for a “hang-up.”  The Watch-Dog Timer will time-out if a command is not sent to the IPC within a specified amount of time.  This allows the user to re-boot or restart the program running (controlling the IPC).  This only works when the PC/AT is plugged directly into the IPC.  Refer to Fig. 8. and example 1. for this application.  Although the following example uses PROCOMM PLUS(, Pulizzi Engineering Inc. does not support any specific terminal emulation program,and in fact  offers communication software for the IPC 31XX.


Fig. 8.







   












    










Example 1.
Using the IPC 31XX to monitor status of local PC/AT 

Step 1.
Network should be disabled, (must be able to go directly to Script Program with no user prompts).


Step 2.

PROCOMM(’s Aspect Script Recorder started and commands




from table 3., pg. 16, entered as needed for user’s application.


Step 3.

Aspect Script Recorder stopped when commands complete.


Step 4.

Save Aspect Script file.

Step 5.
Go into “edit script” load script file.  Setup a “while 1” loop to run script program, (otherwise watchdog will always time out).

Step 6.
Load this script file from Windows( startup menu.

Step 7.
IPC 31XX must have Watchdog enabled, and Watchdog time set to a minimum of “5” to allow time for boot of Windows(.

Step 8.
Watchdog times-out if commands aren’t received from running- script program within time-out period, PC/AT reboots Windows(, starts-up, then runs script program.  


;PROCOMM PLUS( ASPECT SCRIPT PROGRAM EXAMPLE 1.

;Recorded script. Editing may be required.         

;This program addresses the IPC 33XX, then toggles outlet J3 on/off

;Recorded script. Editing may be required. Address for this IPC was ZZZ.        

proc main

transmit "cJz^M"

waitfor "PC ZZZ^M^J"

while 1

   

  
mspause 500

    
 
  
mspause 500

     

  
mspause 500

      

  
mspause 500

        

  
transmit "N3^H^HN3^M"

   

  
waitfor "E^J^M^M^J"

   

  
transmit "F3^M"

   

  
mspause 500

  
endwhile   

endproc

Remote Application

Using the IPC 31XX To Remotely-Control Power via Modem

Another example of the versatility of the IPC 31XX, is to use it in a remote application.  In this application, refer to Fig. 9. and example 2., the IPC 31XX is used to control power to four remote devices via modem:  


Example 2.
Using the IPC 31XX To Remotely-Control Power via Modem

Step 1.
PROCOMM PLUS( loaded from WINDOWS(.

Step 2.
Launch PROCOMM PLUS( Script Editor, enter text from Example 2 Program, then compile and save with filename.


Step 3.

Dial-up (connect) to remote modem and IPC 31XX




Using fig. 9 setup.


Step 4.

From PROCOMM’s( Terminal Mode, run script program



Step 5.

Program will run until connection is terminated. This program cycles





On and off quickly and continuously, program may be edited for 





User’s individual requirements.

;PROCOMM PLUS( ASPECT SCRIPT PROGRAM EXAMPLE 2.

;Recorded script. Editing may be required.         

;This program addresses the IPC 31XX, then toggles all outlets off/on, then

;turns outlets 1-3 on one at a time.

;Recorded script. Editing may be required.         

proc main

transmit "ZZZ^M"

waitfor "PC ZZZ^M^J"

mspause 500

              ;while-1 infinite loop

      while 1

   transmit "A0^M"

   waitfor "E^J^M^M^J"

   mspause 500

   transmit "A1^M"

   waitfor "E^J^M^M^J"

   mspause 500

   transmit "A0^M"

   waitfor "E^J^M^M^J"

   mspause 500

   transmit "A1^M"

   waitfor "E^J^M^M^J"

   mspause 500

  transmit "A0^M"

   waitfor "E^J^M^M^J"

   mspause 500

   transmit "A1^M"

   waitfor "E^J^M^M^J"

   mspause 500

   transmit "A0^M"

   waitfor "E^J^M^M^J"

   mspause 500

   transmit "A1^M"

  waitfor "E^J^M^M^J"

    endwhile

    mspause 500

endproc

Fig. 9.




















   










NULL MODEM  Adapter/Cable













    

4. TERMS AND CONDITIONS










PULIZZI( ENGINEERING INC.

3200 S. Susan Street, Santa Ana, CA 92704-6865  (714) 540-4229  FAX: (714) 641-9062

E-MAIL#: sales@pulizzi.com  HOMEPAGE (URL): http://www.pulizzi.com

SALES: (800) 870-2248  FAX: (605) 324-4999 or (605) 324-2611PRIVATE "TYPE=PICT;ALT=[Pulizzi Engineering Inc.]"
TERMS AND CONDITIONS OF SALE


1. CHANGES: Pulizzi Engineering, Inc. (PEI) reserves the right to make specifications and price changes on standard catalog items, without prior notice.  Please consult the factory for current product and price information.

2.
PRICING
A.
Quotations are firm for a period of thirty (30) days unless otherwise specified.

B.
Prices will remain firm for all scheduled releases.  Unscheduled releases may be subject to pricing changes.

C.
Pulizzi Engineering does not “discount back” product already shipped when purchase order quantities are increased.

D.
A “bill-back” will apply on product previously shipped, if committed quantities are not shipped during the period of the contract, or purchase order.  The amount billed will be equal to the difference in discount between the actual quantity shipped and that quantity to which the contract/order was committed.

E.
Pulizzi Engineering, Inc. reserves the right to enforce a $50.00 minimum on all orders.

3.
SHIPMENT SCHEDULE: Change Orders, defined as increases, decreases or reschedule requests pertaining either the ship date or quantity, require a written thirty (30) day notice, prior to the confirmed scheduled ship date for standard catalog items.  Custom item rescheduling periods vary by model.  Please consult the factory.  There is a $50.00 per purchase order change required on the updated purchase order.

4.
DELIVERY: Delivery will be FOB ORIGIN (PEI plant Santa Ana, CA).  Purchaser will be responsible for all subsequent charges.  All shipments are to be made FREIGHT COLLECT on client specified carrier and account number.  If requested and stated on clients purchase order, freight can be prepaid and added to invoice with prior approval from Pulizzi Engineering.  Purchase order must also state the carrier to be used.  Pulizzi Engineering, Inc. will ship uninsured.  Purchaser hereby grants Pulizzi Engineering a security interest in the products and in any proceeds (including accounts receivable) as security for its obligations hereunder, and will execute any documents required to protect this security interest.

5.
DAMAGED SHIPMENTS: All outgoing shipments are FOB ORIGIN (PEI plant Santa Ana, CA).  Therefore. all damage claims must be collected by the consignee.  Do not return damaged merchandise prior to establishing a claim.  If damage is suspected, notify delivery carrier immediately.  It is necessary to have the entire shipment inspected by carrier, regardless of the condition of containers.  When a claim has been established and a RMA is granted, the damaged material may be returned for repair or replacement.  Invoice for repair charges may then be collected by the customer from the carrier.  DO NOT DESTROY PACKING MATERIAL OR BOXES UNTIL CARRIER’S AGENT HAS EXAMINED THEM.
6.
CANCELLATION: All orders are subject to cancellation charges and/or restocking fees.  All applicable partial Non-Recurring Engineering (NRE) fees and/or set up fees will be invoiced and are payable in full upon order cancellation.  Special orders for items and/or quantities not normally stocked are non-cancelable and non-returnable.
7.
PAYMENT: Terms are Net thirty (30) days from invoice date for U.S. operating companies only, on approved credit, unless otherwise stated.  All others shall be via money wire transfer prior to shipment.  Accounts are reviewed periodically and terms are subject to change as a result of this review, without notice.

8.
TAXES: Prices are exclusive of, and purchaser is responsible for, all sales, use and like taxes.

9.
WARRANTY

A.
Products are warranted against defects in workmanship and materials for a period of one (1) year from the date of shipment.  Extended warranties are available, at time of purchase only, at the rate of 15% of the product price per each additional 12 month period.

B.
Pulizzi Engineering’s sole responsibility under this warranty shall be to either repair or replace, at its option, any component which fails during the applicable warranty period.  A failure shall only be due to faulty workmanship or material, or both.

C.
Exclusions: 
1.
Metal Oxide Varistors (MOV’s) are protection devices which are intended to self-destruct in cases of extreme voltage spikes or surges, and repairs relative to these devices are not covered under this warranty.

2.
External physical damage (not shipping related) to any units NOT reported within thirty (30) days of receipt of the product.

3.
Shipping damage (See FOB under [4] DELIVERY and [5] DAMAGED SHIPMENTS.).

4.
Test failure for tests not authorized by Pulizzi Engineering.  Test procedures are available upon request.

D.
Pulizzi Engineering will honor the warranty at a Pulizzi Engineering repair facility in the United States as specified by Pulizzi Engineering, provided all procedures are followed.  Purchaser will return units(s) at its own expense and only with prior authorization from the factory.  Instructions will be given by an authorized factory representative at the time an inquiry is made.  Transportation charges will be paid by Pulizzi Engineering to all US destinations  (including Alaska and Hawaii) via  surface freight or other method (excluding Air Freight).  Expedite delivery charges are to be paid by the customer.

E.
If Pulizzi Engineering determines that units returned are not defective under the terms of the warranty, customer will be responsible for all evaluation, test, repair and handling charges or $90.00, whichever is greater, as well as all incoming and outgoing freight charges.

F. EXCEPT FOR THE EXPRESS WARRANTIES STATED HEREIN, PULIZZI ENGINEERING DISCLAIMS ALL WARRANTIES ON PRODUCTS FURNISHED HEREUNDER, INCLUDING, WITHOUT LIMITATION, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS; and  the stated express warranties are in lieu of all obligations or liabilities connected with the performance of the products.

10.
RETURN MATERIAL AUTHORIZATION (RMA) POLICY: In order to return material to the manufacturer, a Return Material Authorization (RMA) number is required as well as a customer assigned purchase order number in order to cover the costs of the RMA.  This PO shall authorize either: (A) $90.00 per unit fee for no trouble found (NTF) on warranty units or (B) 50% of the purchase price or $125.00 which ever is greater, for repair of non-warranty units.  If the repair cost turns out to be greater than this estimate, customer will be notified prior to repairing unit.  Otherwise, customer will be billed actual repair cost, not exceeding item (B) above.  The RMA number must appear on all shipping labels and packing slips.  Failure to do so will result in refusal of shipment.  A written description of the fault is also required.  The more detailed the failure description, the faster the repair and return will be.  Please refer to the WARRANTY section D for shipping procedures.  Shipments sent “FREIGHT COLLECT” will be refused.   NOTE:  Every effort will be made to correct problems over the phone before a RMA is issued.  RMA numbers are good for 30 days only.  If  shipment is not received by Pulizzi Engineering, Inc. within 30 days of issue, please call for a new RMA number if still required.

11.
EVALUATION UNITS: All Test and Evaluation units will be invoiced like a normal shipment, except the terms will be Net sixty (60) days.  If the unit is returned within the thirty (30) day test and evaluation period, and is received in a “like new” condition, in the original packaging, a full credit, minus the shipping charges and a $75.00 restocking fee, will be applied to the customer’s account.  The customer is responsible for ALL shipping cost.

12.
EXPORT: Regardless of any disclosure made by Purchaser to Pulizzi Engineering, Inc., of an ultimate destination of the products, purchaser will not export, either directly or indirectly, any products or systems incorporating such product without obtaining a license from the United States government, as required.

13.
GENERAL PROVISIONS: In the act of accepting a purchaser’s order, Pulizzi Engineering will form an agreement subject only to these TERMS and CONDITIONS.  These TERMS and CONDITIONS will supersede any previous communications, representations, or agreements by either party whether verbal or written, including any Terms  and Conditions on Purchaser’s order.  Any modification to these TERMS and CONDITIONS must be in writing and signed by authorized representatives of Pulizzi Engineering, Inc. and Purchaser.  This agreement is governed by and construed under the laws of the State of California.

14.
PROPRIETARY DESIGN: Pulizzi Engineering, Inc. reserves all patent, copyright, proprietary design, manufacturing, reproduction, and sale rights to all products that the company manufactures.  The copying of any products or documents without the written consent of Pulizzi Engineering, Inc. is a violation of federal and state laws

liabilities connected with the performance of the products.

Excusable Delay
A mutually agreed-upon delivery date extension shall be negotiated in the event of any delay in the delivery of the products or installation services by Pulizzi Engineering, Inc. which is caused by, but not limited to, earthquake, acts or omissions of the buyer, riot, acts of God, civil strike, unsuitable weather, labor dispute, transportation delays, energy shortage, government or military authorities or any event beyond the reasonable control of Pulizzi Engineering, Inc.
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