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“Warning.--This equipment generstea, uses, and can radiate
radio frequency energy and if not installed and used in accord-
ance with the instructions manual, nmay cause interference to
radio communicationa. It has been teated and found to comply with
the limita for a <Class A computing device pursuant te Subpart J
of Part 15 of FCC Rulem, which are designed to provide reasonable
protection againat such interference when operated in a commer-
cial environment. Operation of this equipment in a residential
mrea is likely to cause interference in which case the user at
hias own expense will be required to take whatever measures may be
ragquired to correct the interference.”

If this equipment does cause interference to radio or tele-
vision reception, which can be determined by turning the equip-
ment off and on, the user is encouraged to try to correct the
interferance by one or more of the following measures:

-Recrient the receiving antenna.

-Relocata the computer with reapect to the receiver.

-Move the computer away from the recsiver.

-Plug the computer into a different outlst so that computer

and receiver are on different branch circuits.

If necassary, the user should consult the dealer or an ex-
perienced radio/television technician for additional suggestions.
The user may find the following booklet prepared by the Federal

Communications Commission helpful, “How to Identify and Resolve
Radio-TV Interference Problems*'. When you order make sure you
include the following Stock No. 004-000-00345-4. ¥ou can obtain

the bocklet by writing to the US Government Printing Office loca-
ted in Washington, D.C., 20402.

Same of the tradenames used in this manual are not the pro-
perty of Periscft, Inc. The namea Apple Ile, Apple II+, APPLESOFT
and AYI PIC are the trademarks of Apple Computer, Inc. Franklin
Ace is a trademark of Frenklin Computer, Inc. The AIQ-II is a
trademark of Solid State Music, Inc. Tachkler is a trademark of
Tymac Controls Corp. Graphitti is a trademark of Promethius
Praducts. Pikase is a trademark of Intersctive Structure, Inc.
Dumpling-GX is a trademark of Microtek, Inc. Printermate 1s a
trademark of Advanced lLogic Systems, Inc. Grappler+ 1s a trade-
mark of Oranga Micro, Inc.

BUFFERLINK User’s Guide & Reference Manual-Rev 11/10/83
COPYRIGHT 1983 by Perisoft, Inc.
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CHAPTER 3 =
ITNTRODUCTEON

A4 word of thanks to you cur new customer for your 1aving purch-
ased one of Perisoft’s products, the BUFFERLIKK. Tree BUFFERLINK
14 one of the finest printer buffers avaiiable. Having the capa-
bility of eonnecting Lo wver 19 difYerent printer interfaces  on
the market, cthe BUFFERLINK, wan be aastalied 1o jJust a few min-
rinutes to allow practlcally any microacompuier user to add
buftfmring capability to hia printer.

You are onge of the smart pecopleé in LHls worlc who realize Live il-
pecr

nortance and the value of wur most precious comnodiby-~-time! Yo
Wil. definitely cease your wasting of time wnile your printer 18
ingeszantliy chugging on. With the BUFFERLINK as your ever ready
compan.on you will  bpegin gett:ng  more done  with your personal

computer. Finally you can cesse being the slave to your printer
and computer. Until BUFFERLCINE many of America’s persconal oompy -
ters had oeen Lteaming up wiih £iow Printers Lo gc againat  thely
owner’s wisies,

Your BUFFERLINK comes atandard in a 18K  configuratiun. Thia
merang that 1t can store up To 16,584 characters weiting to be fed
Lo vour praipnter. You wall be able to upgrade the saize of the
buffer in your BUFFERLINK with RANM chips avairiable off the ane,f
or available from FPer:i:soft, fno. You can upgrade the 3UFFERLINK
to eilther 32,768 or to £5,536 characters of holding abzl:ty.

You can have on gorng Senfldencs in your BUFFERLINK’S reliabllity
because 2t will lel you know when 1Y 18 pot work.ng right, Every
time you will turn on your conputer the BUFFERLIMY will undergo a
conplats and thorough memary rest =0 asstre  you  that.  the data
sent through the BUFFERLINK w: be reliably  stored and nandien,
And it does that autoratically, every tLime,

To allow for the most convenience poasibtle the BUSFFRRLINLE oones
with a little switch asasembly that reguives no dralling £or 1t b
be mounted on your Apple IIi+ or Appae Ile computer s case.
Swilches perform two functions for you. The first swit
ailow you to se.ect the [FORY FIZD MODE while the seocona awobeo
Wril allow  you to purdge or  flush tne ouffer  of data you decid
you would ratner hot have printec after all.
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the FLUSH BUFFER switch.

The BUFFERLINK allaws you to decide if you would like it to reset
(thereby loose all data) every time your Apple Computer has it’'s
RESET button pushed or have it bhe reset only cnce when the power
igs initially applied tc turn the computer on.

Whatever type of existing printer interface you now own chances
are very goeod that if it was designed for a parallel Centronics
type printer that the BUFFERLINK can be made to work with it.
You will find liated in the Table of Contents of this manual aome
15 different types of Printer Interfaces. Included in this manual
are complete installation inatructions for uaing the BUFFERLINK
with each of these different printer interfacea. In most casea
you will be able to use the cable which originally came with your
Printer Interface.

1f you own a Serial Printer you should probahbhly consider the Ser-
ial Option available for the BUFFERLINK. You can contact your
dealer +to cbtain this option. It consista of a apecjal adapter
cable and one of a couple of different versiona of EPROMs avail-
able. The apecial adapter cable will allow the signals to get to
the back of the IIe ¢ase.

If you should ever have trouble with the BUFFERLINK a apecial
self test feature will tell you where the problem is. With it
you an isolate the cause of the faeilure to circuitry on board,
to memory chips, to input data lines or to output data lines.
With this feature, should you ever find that your BUFFERLINK is
not working, you will be able to isclate the problem in & very
shotrt period of time. If you find that the memory chips are bad
a special procedure outlined in this manual will tell you how to
find the bad chip or chipa. In the event that the bad memory
chip was purchased from Periscfi your warranty will cover the bad
parts for a period up to a year from date of purchase. To facil-
itate this all Integrated Circuits on the BUFFERLINK are sochket-
ed. The only componente soldered in directly are reaistors, cap-
acitoras and connectora; componenta which are generally reliable.

And now a word on!
HOW TO USE THIS MANUAL

You should firet read the section which deals with the apecifica
of installation for your particular type of interface, then the
section which deals with the installation of the Switch assembly
and finally the section dealing with the ins and outa of opera-
tion. You should also read any other sections which you might
find of interest to your specific application.

CHARPTER 2=

INSTALLLATION SPECIFILICS. o o

PN INSTALLATION SPECIFICE FOR USE WITH THE PRINTERLINK
1. Hook  the 12" jumper interface ceble proviaed with
BUFFERLINK to the output connector of the PRINTER_INK. B
ful to orieat the side of Lhe calbr.e with whne
pin ~ore on the PRINTERLING. Six hwiea in  the
Wwiil not have pins connected inteo Lhem. On aomne
will De necessary Lo bend over  the pypass Capac.ior O3, It
simply a matter of pushing con O3 ac &8s Lo Dena 1L wver in
direciion of the connector JI, Note Illustration Lowhiiaon
aialw you Loe direction hhat toe cable shaule frave) .
RED
STRIPE
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J. Install  the PRINTERLINA inte  the slof you  acrmally  wo
Thowsw. This wii atill Le tue 3lot you Waw e ATCESE L5
£ the printing furrtion.

Raute Chs otieer 206 Of Lhe Caher

dle over Lo the BUFFERLINAK ane anstall 1t w@ connect
fin oope of this conn down and the Cable’s RET
T Le criented To pin L. See 1llustration #500 on Lavde D0,
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TTr or a Franklin  oomputer
whiaich willi ke out of thae way,
= Ve ICE now reddy e Save Time Ly using Lo L LN




2.2: INSTALLATION SPECIFICS FOR USE WITH THE GRAFLINK

1. Hook the :2" jumper interface cable provided with your BUFF-
ERLINK to the output connector of the GRAFLINK. Be careful
to orient the side of the cable with the red stripe toward
pin one on the GRAFLINK. Note Illiustration 2 which will show
you the direction that the cable should travel.

GRAFLIUNEK

To
BUFFERLINK

RED

STRIPE l

ILLUSTRATION #2

2. Inatall the GRAFLINK into the alot you normally would use.
This will be the slot you will use to select the printer.
Route the other end of the Jumper cable over to the BUFFER-
LINK and install it to connector J1B. Pin one of this con-
nector is down. ©Orient the cable as shown in illustration 22
on page 24.

3. 1Inatall the origiral GRAFLINK cable by connecting it to the
BUFFERLINK’s connector Jd4B. Pin one (the RED STRIPE on the
cable}) should be up or away from the Printed Circuit Board’s
gold fingers. Ses illustration #23 on page 24.

%, Inatall +the BUFFERLINK intoc a convenient slot. If vycu
have an Apple IIe then vyou can use slot #3 as this will
not interfere with the Auxiliary Slot operation. TIf you
have an Apple II+ or a Franklin computer you can use any
convenient siot which will be out of the way.

S. You are now ready to use the BUFFERLINK and to save time
and money while using your computer.

acH INSTALLATION SrECIFICS FPOR USE WITH THE 53M AIO-IT

Pl

1 Heve .
1. HDZE “Fge 12 jumper  interface cable provided with ¥Oour
?UrrEnEiNK to the output connectsr of the AIO-II. Be carefu,
tm orient the side of the cable with the red SLY1pe Loward

pin one on the AIO-II. Note i1llustration
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2.5

1.

INSTALLATION SPECIFICS FOR USE WITH THE APPLE AII (PIC)

To interface the BUFFERLINK to this interface requires a
little more doing than most. Because the 26 pin header conn-
nector is deaigned to handle both data in and also out a1t
does not follow the normal layout for Centronics type paral-
lel interfaces. Therefore a special cabhle will need to be
made to connect between the interface and the BUFFERLINK.

Observe the following pinout
cable:.

connections when you make your

BUFFERLINK
20 PIN FEMALE HDR

SIGNAL NAME AlTl INTERFACE

25 PIN FEMALE HDR

1 STROBE = L
3 DATA © 3
5 DATA 1 11
7 DATA 2 i5
k= DATA 3 18
11 DATA 4 20
13 DATA © 21
15 DATA & 23
17 DATA 7 2%
19 ACK# &
NOTE: The pinout used in the above liat 18 as follows!:
1 tewt 2
3 twwl 4
5 twet 6
7 tusl B
... and so forth

2. Hook this csble you have made to the cutput connector on your
AlI PIC. Observe the proper ceonnection to pin one.

3. Install the AII PIC in the alot you normally would use. This
will be the slot you will use to select the printer. Route
the other end of the jumper cable over to the BUFFERLINK and
install it to connector J1A. Pin one of this connector is
down. Orient the cable as shown in illustration 20.(page 23!

4. Obtain & normal PRINTERLINK type of cable from the place vyou
purchased your BUFFERLINK and connect it to the BUFFERLINK’'s
connector J4A. Pin one (the RED STRIPE on the cable) should
be orientsd as shown in illustration #21 on page 23.

4. Inatall the BUFFERLINK into a convenient slot. I{ yeu have
an Apple Ile then vyou can use sleot #3 as this will not
interfere with the Auxiliary Slot operation. If you have an
Apple II+ or a Frankliin computer YOU Can use any convenient
slot which wiil be out of the way.

5. You are now ready to save your time with BUFFERLINK.

2.5:

INSTALLATION SPECIFICS FOR USE WITH THE APPLE PAR PRN INTRF

Hook the 12" jumper interface cable provided with your
BUFFERLINK to the output connector of the PPI. Be careful
to orient the side of the cable with the red stripe toward
pin one on the PPI. Note illustretion 7 which will show
you the direction that the cable should travel.

13

20 PAR. PRINTER 2

Apple PARALLEL
PRINTER INTERFACE jump
-ar
zone

NOTE:

2.

I |

ILLUSTRATION #4

Junpers should be insetalled as per your printer type.

Install +the #PI in the s8lot you normelly would uase. This
will ke the slot you will use to select the printer. Route
the other end of the jumper cable over to the BUFFERLINK and
install it to connector JZ. Pin one of this connector is
down. Orient the cable as shown in illustration 24.(page 2%5)

Install the origainal PPI printer cable by connecting it to
the BUFFERLINK’s connector J2 Pin one (the RED STRIPE on
the cable} should be up or away from the Circuit Board’s gold
fingers. See illustration Z5 on page 25.

Instalil the BUFFERLINK into a
have an Apple Ile then

convenient saslot. if vyocu
you can use siot #3 as  this will
not interfere with the Auxiliary Slot operation. If vyou
have an Apple II+ or a Franklin computer you <an use any
convenient slot which will be out of the way.

¥You are now ready te save your time with BUFFERLINK.



2.6

1.

INSTALLATIOK SPECIFICS FDR USE WITH THE GRAPHITTI

Hook tha 12" jumper interface cable provided with your
BUFFERLINK to the output connector of the GRAPHITTI. Be
careful to orient the side of the cabkle with the red stripe
toward pin one on the GRAPHITTI.

Install the GRAPHITTI in the slot you normally would use.
Thisa will be the slot you will use to select the printer.
Route the other end of the jumper cabla over to the BUFFER-
LINK and install it to conmector J2. Pin one of this
connactor is down. Orient the cable as shown im 1llustration
#24 on page 25.

Inatall the original GRAPHITTI printer cable by cornecting it
to the BUFFERLINK’s connector J5. Pin one {the RED STRIPE on
the cable) should be up or away from the Circujit Board’s gold
fingers. See illustration 25 on page 25.

Install the BUFFERLIKK into a convenjent alot., If vyou
have an Apple Ile then you can use slot #3 as this will
not interfere with the Auxiliary Slot operation. If you
have an Apple IIl+ or a Franklin computer you can use any
convenient slot which will be out of the way.

You are now ready Lo save your time with BUFFERLINK.

2.7

3.

Z.

INSTALLATION SPECIFICS FOR USE WITH THE PIKASC

Hook the 12" jumper interface cable previded with your
BUFFERLINK to the output connector of the PIKASO. Be careful
to orient the side of the cable with the red stripe toward
pin one on the PIKASO.

Inatall the PIKASO in the slot you normally would use. This

will be the slot you will use to select the printer. Route
the other end of the jumper cable over to the BUFFERLINK ang
inatall it to ceonnactor J3. Pin one of this connector ia
down. Orient the cable #a shown in illustration 26, (page 26}

Inatall the original PIKASO printer cable by connecting it to
the BUFFERLINK’s connector J&. Pin one (the RED STRIPE on
the cable) should be up or away from the Circuit Board’s gold
fingers, See illustration 27 on page 26.

Inatall the BUFFERLINK into a convenient slot. If you
have an Apple IIe then you rcan use slot #3 as this will
not interfere with the Auxilisry Slot operation. If you
have an Appie II+ or a Franklin computeyr you can use any
convenient slot which will be out of the way.

You are now ready to save your time with BUFFERLINK.



2.8:

1.

INSTALLATION SPECIFICS FOR USE WITH THE APPLE DUMPLING-GX

Hook the 12" jumper interface cable provided with your
BUFFERLINK tc the output connector of the DUMPLING., Be care-
ful to orient the saide of the cable with the red stripe
toward pin one on the DUMPLING. Note illustration 7 which
will show you the direction that the cable should travel.

]

DUMPLING-GX

JLLUSTRATION #5

Install the DUMPLING in the aiot you nermally would use. This
will be the siot you will use to select the printer. Route
the other end of the jumper cable over to the BUFFERLINK and
install it to connector JIB. Pin one of this connector is
down. Orient the cable as shown in illuatration 28.{(page 27)

Inatall the original DUMPLING printer cable by connecting it
to the BUFFERLINK’s connector J4B. Pin one {(the RED STRIPE
on the cable) should be up or away from the Circuit Bvard’s
gold fingers. See illustiration 29 on page 27.

Install -the BUFFERLINK into & convenient salot. If vou
have an Apple Ile then you can use slot #3 as this wili
not interfere with the Auxiliary Slot operation. If yon
have an Apple Il+ or a Franklin computer youw can use any
convenient siot which will be out of the way.

You are now ready to mave your time with BUFFERLINK.

2.9

1.

INSTALLATION SPECIFICS FOR USE WITH THE ASAP PARALLEL INTRF

Hook the 12" jumper interface cable provided with your
BUFFERLINK to the output connector of the ASAP. Be careful
to orient the side of the cable with the red stripe toward
pin one on the AIG-II. Note iliustraticn 7 which will shpow
you the direction that the cable should travel.

Observe the following pinout connections when you make your
cabla:’

BUFFERLINK SIGNAL NAME ASAP _INTERFACE
20 PIN FEMALE HDR 16 PIN FEMALE HOR
1 STROBE~ 1G
3 DATA © i1
S DATA 1 4
7 DATA 2 12
9 ODATA 3 S
11 DATA 4 13
13 DATA 5 6
15 DATA & i4
17 DATA 7 7
19 ACK# 15
2 GND i
4 GND 2

NOTE: The pinout used in the above list is as follows:

4., I

~N W
[
© @b N

... and 8o forth

Hook thia cable you have made to the output connector on your
ASAP. Observe the proper connection to pin one.

Install the ASAP in the slot you normaily would use. Thia
will be the slot you will use to aelect the printer, Route
the other end of the jumper cable over to the BUFFERLINK andg
install it to connector J1B. Pin one of this connector is
down. Orient the cable as shown 1in illustration 22.(page 243

Obtain a normai PRINTERLINK type of cable from the place you
purchased your BUFFERLINK and connect it teo the BUFFERLINK g
connector J4a. Pin one (the RED STRIPE on the cab.e? should
be oriented as shown in illustration #21 on psge 23.

natall the BUFFERLINK into a convenient slot. If you have
an Apple Ile then you can use slot #3 as this will not
interfere with the Auxiliary Slot operaticn. If you have an
Apple II+ or a Franklin computer you can use any convenient
siot which will be out of the way.

You are now ready to save your time with BUFFERLINK.

13



2,103 INSTALLATION SPECIFICS FOR USE WITH THE TACKLER

1.

Hook the 12" jumper interface cable provided with your
BUFFERLINK to the output connector of the TACKLER. Be
careful to orient the side of the cable with the red stripe
toward pin one on the TACKLER. Note illustration 7 which
will show you the direction that the cable should travel.

TACKELER

3.

ILLUSTRATION #6 l

Inatall the TACKLER in the slot you normally would use. This
will be the siot you will use to select the printer. Route
the cther end of the jumper cable over %o the BUFFERLINK and
install it tc connector JiB. Pin one of this connector is
down. OCrient the cable as shown in illustration 22, <(Page 24)

Install the original TACKLER printer cable by connecting it
to the BUFFERLINK’s connector J4B. Pin one (the RED STRIPE
on the cable) should be up or away from the Circuit Board’s
gold fingers. See illustration 23 on page 24.

Instail the BUFFERLINK into a convenient siot. If you have
an Apple Ile then you can use slot #3 as this will net
interfere with the Auxiliary Slot operation. If you have an
Apple Il+ or a Franklin cgomputer you can use any convenient
slot which will be cut of the way.

You are now ready to save your time with BUFFERLINK.

2.11: INSTALLATION SPECIFICS FOR USE WITH THE PRINTERMATE

1. Prior to installation you should cennect a few jumper poi
on the BUFFERLINK a= noted helow:

1. Pull out Ule (74LS504> and bend pin 2 away from
rest of the pins so that when you go to reinstaill
that it will not connect to the socket. {Pin 2
the one right next to pin one which 18 usually no
by a little dot on the package,

2. Connect by a little drop of aolder pin 1 and pin
of UlE {(74L504). You can accomplish this easily
the back of the Printed Circuit Board.

3. Ualng an exacto knife (or equivalent) cut. the
small Jumpers connecting the dual half moon pads
the back of the board. One of the pairs of pads
located bhetween Ul0 and Ull <{on the back of
circuit board) and the other pair is located betw
Jé& ang ULZ (also on the back of the bhoard).

4. Connect bhy using a little drop of solder the
pairs of dual half moon pads situated just by
two peirs of pads you just cut.
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are
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NOTE: If you are inexperienced at using a scldering iron

it is suggested you contact the dealer where

you

purchased your BUFFERLINK to have him perfeora

these cuts and soclder jumpers.

2. Hook the 12" jumper interface cable praovided with your

BUFFERLINK to the output connector of the PRINTERMATE.
careful toe orient the side of the cable with the red str
toward pin cne on the PRINTERMATE. Note illustration 7 wh
will show you the diregtion that the cabie should travei.

PRINTERMNATE

ILLUSTRATION #7 ]

Be
1pe
ich



Iriatall the PRINTERMATE in the alot you noraally would uae.
Thig will be the siot you will use to select the prianter.
Route the other end of the jumper cable over to the
BUFFERLINK and inatall it to connector J3. Pin one of this
connector is down. Orient the cable as shown in illustration
26 on page 26.

Install the original PRINTERMATE printer cable by connecting
it to the BUFFERLINK’s connector J6. Pin one (the RED STRIPE
on the cable) should be up or away from the Circuit Board’s
gold fingers. See illuatration 27 on page 26.

Install the BUFFERLINK into a convenient slot. 1If you have
an Apple IIe then you can use slot #3 as this will not
interfere with the Auxiliary Siot operation. If you have an
Apple Il+.or a Franklin computer you can ufe any convenient
siot which will be out of the way.

You are now ready Lo save your time with BUFFERLIKNK.

2.12: INSTALLATION SPECIFICS FOR USE WITH THE GRAPPLER

1. Hook the 12" jumper interface cable provided with your
BUFFERLINK to the sutput connector of the GRAPPLER. Be care-
ful to orient the side of the cable with the red stripe

toward pin one on the GRAPPLER. Note illustration 7 which
will show you the direction that the cable should travel.

To

J1

GRAPPLER~+

ILLUSTRATION #8 I .J

2. Install the GRAPPLER in the =slot vyou normally would use.
This will be +the slot you will use to select the printer.
Route the other end of the jumper cable over to the
BUFFERLINK and install it to connecteoxr JiB. Pin one of this

connector 18 down. Orient the cable a2s shown in iliustration
22 on page 24.

3. Install the original GRAPPLER printer cable by connecting it
to the BUFFERLINK’s connector J4B. Pin cne (the RED STRIPE
ot the cable) should be up or away from the Circuit Board’a
gold fingers. See illustration 23 on page 24.

4. Install the BUFFERLINK into a convenient sioct. If you have
an Apple Ile then you can use siot #5 &8 Tthis will not
interfere with the Auxiliary Siot operation. If you nave an
Apple II+ or a Franklin computer you can use any convenrent
slot which will be out of the way.

5. VYou are now ready to save your time with BUFFERLINK.



2.13

1.

: INSTALLATION SPECIFICS FOR USE WITH THE CQS 7728¢ /AY

Hook the 12" jumper interfesce gable provided with your
BUFFERLINK to the output connector of +the 7728, It wiil
be necessary to bend two of the pins on the 7728"s header
strip out of the way to allow clearance for the cable.
The two pins you will have to bend will be numbered 14 + 15,
Be careful to orient the side of the cable with the red
stripe toward pin one on the 7728. Note illustration 7 which
will show you the direction that the cable shouid travel.

PIN 1

ccs 7728

2. I

3. I

ILLUSTRATION #9 I |

natall the 7728 in the alot you normally would use. Thia
will be the mlot vyou will use to select the printer. Route
the other end of the jumper ceble over to the BUFFERLINK and
install 1t to connector J1B. Pin one of this connector is
down. Orient the cable as shown in illustration 22.(page 24}

natall the original 7728 printer cable by connecting it to
the BUFFERLINK’= connector J4B. Pin one (the RED STRIPE on
the cable) shcould be up or away from the Circuit Boasrd’'s goid
fingera. See illuatration 23. (Page 24)

Inatall the BUFFERLINK into a c<¢onvenient slot. If you have
an Applte IIe then you can use slot #2 as this will not
interfere with the Auxilisry Slot operation. If you have an
Apple II+ or & Franklin computer you can use any convenient
slot which will be out of the way.

You are now ready to save your time with BUFFERLINK.
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2.147 INSTALLATION SPECIFICS FOR USE WITH THE EPSON

Contagt the factory to receive an application note or this one.



2.15: TINSTALLATION JPECIFICS FOR USE WITH THE FOURTH DIMENSION

1.

Te gonnect to the Fourth Dimensicn it will be necessary to
make an adapter interface cable. Be careful +o orient the
side of the cable with the red stripe toward pin one on the
FQURTH when you install it.

Observe the following pinout gonnecticons when you make your
cable:

BUFFERLINK SIGNAL NAME FOURTH DIMEN.
20 PIN FEMALE HDR 16 PIN FEMALE HDR
1 STROBE= i6
3 DATA Q i
S DATA 1 15
7 DATA 2 L
3 . DATE 3 14
11 DATA 4 3
13 DATA 3 i3
13 DATA & 12
17 DATA 7 i1
i9 ACH« 10
2 GND q
4 GND a
NGOTE: The pinout used in the above list is as foliows:
1 twxt 2 1 tawt 16
3 !ewt g 2 tax! 15
S laxt § 3 te=t 19
7 text g 4 Iwxt 13
-+. and so forth --. #nd so forth

Hook this cable you have made to the output coanector on your
FOURTH. Observe the proper connaection to pin one.

install the FOURTH in the alot you normaeliy would use. This

will be the alot you will use toc select the printer. Route
?ha other end of the jumper cable over +to the BUFFERLIKKE ang
install it to connector J1B. Pin one of this connector i1s

down. Orient the cabie as shown in illustration 20.{(page 237

Obtain a normal PRINTERLINK type of cable from the place you
purchasad your BUFFERLINK and connect it to the BUFFERLINK =
connector J4R. Pin one (the RED STRIPFE on the cabie) shouic
be oriented as shown in itllustration #21 on page 23.

Install the BUFFERLINK into a convenient slot. If you have
an Apple Ile then you can use slot #3 as this wiil not
interfere with the Auxiliary Slot operation. 1f you have an
Apple II+ or a Franklin computer you can use any convanient
siot which will be ocut of the way.

You are now ready to save your time with BUFFERLINK.

0

2,16: INSTALLATION WITH UNLISTED INTERFACES

If you should be unfortunate encugh to have purchased an inter-
fmace not listed here there are two routes you can cheose to ob-
tain & proper instaliation.

The firat route asaumea that you underatand some of the technical
aspects involved in a Centronics type parallel interface. You
ahould in this cmae examine the pertinent documentation supplied
with your Printer Interface when you purchased it. Compare the
pincuta of the Printer Interface with the pilacuta available on
the BUFFERLINK. Chapter 6 includes & complete list of all of the
different pinouts used by the BUFFERLINK. Be careful to make
aure that the saame pin numbering procedure ig used. There are
about 3 different ways the connectora can be numbered. They are:

Method 1 Method 2 Hethod 3
1 26 1 14 i 2
2 z3 2 15 3 4
3 24 3 16 5 6
4 23 4 17 7 8
3 22 S 18 2 10
& 21 =) 19 11 12
7 20 7 20 i3 14
) 19 8 21 i35 16
9 18 9 22 17 18
10 17 10 23 19 20
11 16 11 24 21 22
12 1% 1z 2% z23 24
13 14 13 26 25 26

The secand route can be used if you do not understand a whole iot
about all of this hullabaloo called electronics, If you fall
into this category then you will need to send some information to
the Technical Support department at Perisoft, Inc. and we will de
our best to rush our reply to vyou. The information we will need
to gaive our reply is photocopias of:

~Schematic o»f the Printer Interface

-Fertinent sections in the user’s manual
If vyou don’t know what is pertinent then just photocopy as much
of the manual as you can and send it to:

Perisnft, Inc.

BL Technical Support
2084C Walsh Avenue
Santa Cliara, CA 23050

We will do our best toc respond by return mail within a weex.

2




2.17: ILLUSTRATIONS COMMON TO ALl OF THE PRECEDING INTERFACES
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CHAPTER 3=

INSTALILATION OF THE SWI'TCH BOARD

To instali the switch assembly into your computer the items you
will need are:

BUFFERLIENEK AUANTITY ITEM
1 BUFFERLINK SWITCH ASSEMBLY (SUPPLIED)
2 $%40 % 1/2" SCREWS (SUPPLIED)

J2 I3 . 1 RIBEON CABLE, 12" 10 CONDUCTOR (SUPPLIED)
1 FHILLIPS SCREWDRIVER, #1 size

Installation consists of the following atepa:

1. Inzert one of the Ribbon Cable’s Connectors onto the header

strip on the switch assembhly as shown below:
_I—-l___ SWITCHES

SPAGER SPACER

ILLUSTRATION #28

PIN 1
RED STRIPE

2. Take the switch aszsembly and position it soc that the handles
of the toggle switches go thru the ventilaticn siots (from the
ingide geoing out? on the side of your computer. A slight amount
of fource may be required to push the tips of the toggle switch

Je J3

handles through the slots. You should pick the ventiiation slots
so that there is at least one slot to the left and alsc one siot
to the right of each switch handle. These two "open" siots will

be used to insert the mounting screws through.
JEA 3. Install the two #4-40 screwa py putting them through the two
slots immediately to the left of the left toggle aswitch and the
octher to the right of the right toggle awitch. Tighten the two
acrews so they are snug but not to the point of binding.

BUFFERLINEK
UNUSED PINS

4. Route the Ribbon Cable so that 1t will be out of the way of
any other interfaces you may be planning to use in your computer.
Direct it toward the middlie of the Bufferlink Board.

I l WHEN IT COMES TIME to install the other end of the =switch
assembly cable to the BUFFERLINK install it onto the header strip
ILLUSTRATION #29 as shown on the diagram on the next page:
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INSTALLATION OF THE SWITCH BOARD CABLE TO THE BUFFERLINK
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i 1 t Hl.
NOTE: The Switch Assembly Cable will be Igs;aiAidbeoz;iefufl
- i i he Cable has noles 1
~e Hl has only & pins and t i . :
i;n;et the proper orilentation when installing the cable. The

proper orientation for pin 1 is toward U;s. Thisdmeazs Z::t
the Red stripe on the cable should be toward Ulé an an o tz
from it The four unused holes in the cable connector wil. 2

the left side of Hl.
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CHAPTER -z

INS AND OUTS OF OFPERATION..

4,1: HOW TO USE THE FORM FEED MODE

The BUFFERLINK can assist you greatly when it
to

comes time {or Yo
print large quantities of letterheads or whenaver

you want Lo
put computer printout on great quantitieas of asingle ahael papear .
When the BUFFERLINK’a Form Feed Mode i1a enabled it will
automatically pause it‘s printing every time it encounters a Loim
Feed character in the data. It will first put out the Form lead
and then pause. It will remain in a pause mode until you brilefly
depress the Form Feed Switch on the Switch Board. (Far Lhias
reason it is necessary to firsat, install Lhe BUFFERLINK SWITOH

BOARD. Refer to Chapter 3 for instructions

on installation.)
Once

you have released the Form Feed Switch printing will
until the next Form Feed is encountered in the data. At this
point the exact same sequence 1s repeated and will continue to
repeat as long as the Form Feed mode is enabled.

reasume

Now that you know what the Form Feed Mode does you probably would
like to know how to "enable" the mode. There are two methods of
enabling this mode. The first i1s to simply hold the Form Feed
Mode Switch down in a depressed position while you first turn
your Computer’s power on. The second method will aid you if vyou
find that you forgot to turn it on upon power up. This method
requires you to first depress the Form Feed Mode Switch and then
to depress the Reset or Flush Switch. When both switches are
released the Form Feed Mode will be enabled. Don’t forget
however that any data the BUFFERLINK is holding while you depress
the Reset or Flush Switch will be bumped into the big bit

bucket
in the sky (in other words...lost).

%.2: HOW TO DESELECT THE FORM FEED MODE

Suppose you have previously enabled the Form Feed Mode, have done
an extensive amount of printing wnile using this mode and now
since the printing task requiring the Form Feed Mode 1is done
would like to disable or deselect the Mode. A very quick simpile
push of the Flush or Reset Switch will accomplish this.
also cause any data being held in the BUFFERLINK’s memory to be
lost also. So you will need to disable or deselect this mode

when you are between printing jobs in order to assure no data 1is
annhilated.

you

It will
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4.3: HOW TO FLUSH THE BUFFER
The BUFFERLINK can be cause to lose it’a data by one of 3 ways.

The firat method of flushing the buffer is to, gquite simply, turn

the power to your computer off. Yes, it needs power to remember.

The second method of flushing the buffer can. occur only if dth:
at H2 is installed. If the jumper 1s installed and 1

nper )
i;ePComputer’a Reset button is pushed the BUFFERLINK w;ll'I::
forced to Reset also. It is for this reason that the BUFFERL

SWITCH ASSEMBLY was developed. A convenient metho§ of forcing
the flush of buffer memory was needed without having the cover

of the computer off.

The third method of flushing the buffer can occur ‘only 1 E bthi
BUFFERLINK SWITCH ASSEMBLY is installed. Dncel it haih rz;

installed the user can leave out that jumper at H2 and de foz
have separate switches for resetting the compute; ;Tuahin

resetting or flushing the BUFFERLINKT The p;ocess o o thz
the BUFFERLINK is as saimple as pushing a switch mounted on -
side of your computer. A press and a release of the swi

accomplish the task.
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CHAPTER 35-:

IN CASE IT DOESN--T WORK. - -

The BUFFERLINK has included in it’s on board software two feat-
ures which will assist you should your board ever become defect-
ive. The first feature is the built in self checking routine and
the second feature 1s the automatic memory test upon power up.

The built in aself checking routine is activated when you deprease
both of the switches on the BUFFERLINK SWITCH BOARD at power up
time. What this test does is the following items:

-Determine memory configuration

-Test the memory for proper data retentiocn

-Perform a program check sum
As the routine does these tests it prints out the results. This
allows vyou to determine just where the problem lies, if there is
one. For example, if your BUFFERLINK is working properly the
proper memory size will be determined, the memory test will be
passed and the correct checksum for the memory will be found.
On the other hand, 1f the microprocessor and it’s support cir-
cuitry is not working at all you will not get any report ana
things will seem to hang up. If the memory configuration is not
determined correctly or the memory does not test properly you
will know that you should suspect one of the Dynamic Ram Devices.
If the check sum on the program is not correct you will know that
there is a problem of some sort in the data stored in the program
EPROM (Erasable Programmable Read Only Memory).

The second testing feature i1s one which is performed every time
the BUFFERLINK is powered up. This test occurs after the self
checking routine is performed if the user so selects to have it
performed. This BUFFERLINK routine automatically determines
whether 1, 2, 4 or 8 Dynamic memory devices are installed. It
expects them to be in the corresponding scckets as shown below!

l device(s) should be installed in the U8 socket(s)
2 " i o s " U778 =
4 e5 " o . » L us-8 LL
8 " “ o i3 we o Ul-s i

After i1t has determined the number of devices it proceeds to go
and test them for proper data retention. If all of the memory,
as it 1s configured, tests OK the program proceeds to go to norm-
al buffer operation. If 1t finds any one device or data address
to be bad it transfers operation to the non-buffered mode. Just
before it does this however, 1t alerts you by sending a “BELL"
character out to the printer and then sending the «characters
"BEEP" out alsc. After these characters have been output the
user can use his BUFFERLINK in a non-buffered mode with each
character being passed to the printer on a character by character
basis. This assures you, the user, of continued operaticn untail
you can manage to get the BUFFERLINK’s defective Dynamic Memory
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Device weeded out from amongst it’a neighbors.

Just how then would you take advantage of this automatic memory
test? Assume that one day vyour printer told you right after
power up "“BEEP™. Since your printer did not operate on the
“BELL" character all you saw or heard was the printed characters.
Knowing what you know now, you knew that this meant that one or
more of your Dynamic MHemory Devices were defective. At Fh}s
peint you need to weed the defective device out from amongst it’s
neighbors. To do so you can remove all of the Dynamic Memory
Devices £from the BUFFERLINK and then install them one at a time
into the U8 socket (8K configuration). With each one lnsﬁalleﬁ
turn the power on to your computer and see it you get a "BEEP

printed out. Only defective devices will signal you with t?a
“BEEP" while the good ones will allow nornmal buffered (8K)

operation. If you find a defective Dynamic Memory Device you can
use 1, 2 or 4 of the remaining good devices to obtain 83, 16K or
32K of buffering. If the defective Dynamic HMemory Device canme

with your BUFFERLINK as you purchased it initially and if you are
still within the one year warranty period you can return ;he
defective device to Perisoft, Inc. for replacement. You will
need to also show the serial # of the BUFFERLINK and nust also
have returned the Warranty card to cbtain this service.

IN THE EVENT that all of the Dynamic Memory Devices test to be
defective then it is possible that some additional failuze has
cccured on your BUFFERLINK. In this case return the BUF;ERLINK
with all of it’s Dynamic Memory Devices installed. Prior to
return you should contact the factory to obtain a Return Herch§n~
dise Authorization number. You can do this by phone or by mail.
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CHAPTER 6=

INTERNAILS OF THE BUFFERL.INK .

6.1: CIRCUIT DESCRIPTION

The BUFFERLINK is a completely aelf-contained Microprocessor
based system. It has on one board input ports, output port,

microprocessor, program memory, atorage memory and necessary
support circuita.

The Microprocessor ls a 280 (U1S) which can be made to run at 1
or 2 Mhz. It comes configured from the factory to run at 2 Mhz.
The lower aspeed can be selected by disconnecting the pad by pin
37 on the card edge and connecting the pad by pin a8. The Z80
on the BUFFERLINK runs without RAM (Random Access Menory) access-
ible to it in the Memory address range and as such does not
employ the use of interrupts. This is not a disadvantage as the
software gives a high priority to examining whether data is wait-
ing to ceme in from the printer intertface. The 280 has access to
the various ports by memory mapping them. This gives the 280 a
full 64K addressing to the Dynamic Random Access Memories DRANs.
This 64K of addressing is accomplished by providing 256 addresses
(8 data lines}) from the Z80 as it is addressing its IO0O. The
remaining 256 addresses (8 data lines) are provided from the
output of a Memory mapped port.

The Dynamic memories operate by use of the following support
devices: uis,Uul4, uis, Uli7, Ul9 and U20. The two devices
U9 and Ul4 multiplex the two halves of the address to the
DRAMs. The first half of the address is taken off of the output
of Ul4. It is latched 1into the DRAMs by the RAS» signal

generated straight off of IORQ= (thru Ui7). At a time delay
generated by two gates of U20 (74C02) the output of Ul4 is turned
off and the output of U9 is turned on. Two additional gate

delays later of U20 the signal CAS®» goes back high latching
U9’s addresses into the DRAMs. CAS+# is generated by Ul9 which
makes sure it goes back high when the IORQ@»* cycle is finished.
The gate delay through U20 is about 20 to 25 nS per gate. This
accomplishes the setup and hold times required for the DRAMs
right nicely with much time to spare. The DRAMs are refreshed
automatically by the 280 at it’s normal refresh time. This time
is indicated to the outside world by both RFSH* and MEMRG* being
low. This is accomplished in the logic by the action of Ui9.
The output of UlS is passed thru U.i7 and onto the RAS* lines of
the DRAMs. Since the SELR/C’ line is normally high during this
period the outputs of Address line buffer U9 are active thereby
passing the Refresh Address available on the Z&0’s address lines
to the DRAHMs.

Accesaa to the various ports used on the BUFFERLINK is accomplish-
ed by U22. This decodes the various addresses used by the
various ports. The Octal latch Ul3 (74L5374) receives the data
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from the printer interface and stores it until the Z80 CPU can
take it. One half of UiB8 is used to provide some of the
handshaking involved in this data transfer. It’s @ output
provides the BUSY signal on the input connectors. The ACK~’
signal going back to the printer interface is generated by U22.
This signal is normally 500 nS of duration. The output data is
put out to the printer through Ul2. Once again one half of Ul8
is used to facilitate the handshaking required. The STROBE’ sig-
nal going to the printer is normally of 500 nS5S duration. In sonme
applications the user will need to slow down the Z80’s clock to
allow an ACK’ pulse of longer duration. This can be accomplished
in a manner noted in the second paragraph of this description.
The applications whare this might be required would be in cases
where an excessively long interconnect c¢able is used or in scme
cases where a shorter shielded cable is used.

The other ports used in the BUFFERLINK are:

STATIN: This port is used to provide the Z80 CPU with the
status of the switches, the BUSY line of the
printer, and the status of the input and output
handshaking flip flops.

CLRIN: This port is used to generate an ACK’ pulse back
to the Printer Interface and to clear the input
handshaking flip flop.

STROUT: This port ia used to generate a STROBE’ pulae out
to the Printer and to set the output handshaking
flip flop. This flip flop is cleared when the

Printer sends an ACK’ pulse back to the
BUFFERLINK.
CASQUT: This port is used to satore one half of the DRAM

addresses into Ul4.

PRNCONTR: This port 1s used to provide some amount of
control over the SELECT and PE lines going back
to the printer interface.

The scoftware or program memory is contained in an onboard 2716

EPROM (Erasable Programmable Read Only Memory). It is addressed
by the Z80 CPU at a memory address of O through 7FF{(hex).
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6.2: SOFTWARE DESCRIPTION:

The BUFFERLINK has contained in 1it’s software a number of
functions and features. These features will briefly be
ocutlined to aid the wuser in cases where questions might arise.

When the BUFFERLINK powers up it first of all goes through an
initialization sequence to set up registers and port cutputs and
others such things. It then looks to see i1f either or both of
the SWITCH BOARD’s switches are depressed. If just the Form Feed
awitch ia depreasped it aeta the Form Feed Mode Flag and then
proceeds on as 1if no switch had been pressed. If both the Reset
and the Form Feed Switch is pressed it transfers control over to
the Auto Test Routine. If the Reset switch is pressed by itself
the program will wait wuntil the switch is released and then it
will proceed as if no switch had been pressed. Whenever any
switch 1s pressed the BUFFERLINK’sS software will wait until that
switch has been released before 1t begins debouncing the switch.

From the switch testing routine the program continues on to go
and examine the Dynamic memory addresses to determine just how
many devices are installed in the BUFFERLINK. Once it Kknowe
how many devices are present it then goes and tests every address
of the devices to make sure that each memory cell is in workKing
order. Once it knows that all devices are intact and 100% funct-
ional control of the BUFFERLINK 1s turned to the main loop of the
software. Should the program find a defective Dynamic Memory
Device it will then send an error message to the user by sending
a “BELL" character and the word '"BEEP" out to the printer. 1In
this case control would be transferred to a short loop where no
buffering could occur and data would be handled on a character by
character basis.

The main loop of the software is censtructed so that it will
first examine to see if data is waiting to come into the
BUFFERLINK. If it finds this to be true it then goes and tests
to see 1f the BUFFERLINK is full and cannot receive any more
data. If it finds that there is room for the character it puts
1t onto the stack of data. Then the loop proceeds to see if
there is data toc put out. If it finds data available i1t wili
see 1f the printer 1s ready for more data. If the prainter can
take more data it goes and takes one byte from the stack and puts
it out to the printer and then sends a STROBE’ pulse out to the
printer. The program then loops back to check for nore input.

Just before each input check and output check +he BUFFERLINK
checks to see if either the Form Feed or the Fflush Switch is
depressed. If 1t finds that either or both are pushed 1t
performs the following functions:

FLUSH (alone): Zero out the registers, go and jump to the

beginning of the wmain loop. <Clear the
Form Feed Made.
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FORM FEED (aione)l: Nothing uniess the Form Feed Mode iz on
and the last character sent to the print-
er was & Form Feed. 1In such a case a
fiag would be cieared to allow data
output to the printer to resume,

FORM FEED+FLUSH: Zeroc out the registers, go and jump to
the beginning of the Main Loop. Set the
Form Feed Mode Flag.

If the Form Feed Mode ia enabled the software will check just
hefore every output to the printer whether or not the lasat
character sent to the printer was a Form Feed charscter. If
it found that it was it aborts the attempt to put a character out
ta the printer. The =aoftware checka to determine what the last
character was by .eXxamining a flag in one of the Z280‘s registers.
This flag can be clearsd to allow data transfer by the user
depressing the Form Feed Switch. This switch will be tested for
status Just before every test for a character waiting at the
input.

The Auto Test Routine, which is executed when both the Filush and
the Form Feed switches had been depressed, performs as complete
a test as it ig ©possible of doing to the hardware. First, it
sees how Dynamic Memory Devices are installed. Once it #xnows the
numper it prints out to the printer what the memory configuration
1¢; whether it is BK, 16K, 32K or 64K. From here the routine
proceeds to test the installed nemory to determine whether the
devices are 100% functional. The test performed here is a simple
one and leng time data retention is not tested for. The results
of this test are printed out teo the printer. Once this is done
the routine performs a checksum on the program rom. The number
cbtained in this checksum is printed cut on the printer cnce
again. The number sent out is of sufficient size so that
accuracy is not limited by too few digits. Once the checksum
teat is done contrel 18 handed over te the main  body of the
program. It assumes at that peoint that the Form Feed Mode had
not baen 1intended to be turned on. From that point operation
resufes, . .«
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6.3: ADDING MORE MEMORY

The BUFFERLINK comes atandard from the factory 1in either a 16K
or a 32K configuration. Should You ever desire to increase the
size of your memory a field upgrade is sasy hecause all the
devices on the BUFFERLINK are socketed. It is a8 simple as

Flugging a few new Dynamic Memory Devices into their respegtive
gockets.

To increase the BUFFERLINK®a memory vyou should firat determine
what the current configuration 1s. The table beiow should help
you do this:

CONFIGURATION MEMORY DEVICES INSTALLED
0K NONE
8 K e
16 K u7-a
32 K Us-8
b4 K Uli-8

The BUFFERLINK wilil work with 1,2,4 or & Dynamic Memory Devices
installed. All you have to do i deternine how many more memory
devices you need to get up to the required amount of buffering.
Install the new devices in the appropriate scckets being careful
to observe correct alignment of pin one.

The number of the required Dynamic Memory Devices ia:

MCHEEESNP -20 Motorola
MOK4164KP-20 Hitacha

«+.-0r their equivalent
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G.d:  CONNESTOR PINGUTE

6.5: PARTS LIST

The pInouls of THe VAriGus CSOLRREeSTera oL Lhe : ¢ t2 as REFERENCE PART NUMBER DESCRIPTION
follows:
Ci-20 1500-2020-0 CAPACITOR, CERAMIC .0luF/20V
c21 1500-3020-47-5 CAPACITOR, TANTLUM 4.7ufF/25V
STGNAL NAME SIA ] FiB | 33 P I | Jam § J4B | TS | 56
- R1 4700-1112~12 RESISTOR, 1.2K ohm, 1/4W 5%
ATH e L3 P -2 i 2 i R2 47900-1111i-22 RESISTOR, 330 ohm, 1/4W 5%
DATA © = 3 | 0 z E o « R3, 4 4700-1112-47 RESISTOR, <.7K ohm, 1/4W 5%
DATA - 5 5 1 11 ] S - L -
oa~A 2 7 7 | az “ 7 7 == 4 Ul thru 8 3130-2-6665 DYNAMIC RAMS, MOHGE&ESNE-20
DATA 3 3 5 | i3 s 5 9 | i3 S or  -4416 HSK4164NP-20
DATA 4 L 110G 14 & il iif 14 & ug 3130-1-74244 INTEGRATED CIRCUIT, 74L5244
DATA © i3 iz | 13 7 L3 L3 45 7 u1o 3130~2-2716-BL EPRCM, PROGRAMMED 2716 BL
DATA € 1% 5] 16 & ] s | e & U1z 3130-1-74368 INTEGRATED GIRCUIT, 74L3368
OATA 7 17 17 | a7 ] 17 17 LT 3 L1z,13,14 3136-1-74374 INTEGRATED CIRCUIT, 74L35374
STROBE® - z 1 ) i i s &4 u1s 3130-0-Z80 MICRCPROCESSOR, 280
3U3Y 25 io £ - ULe 3130-1-74042 INTEGRATED CIRCUIT, 74LS04
SELECT 25 "2 = e ui7 3130-1-7508 INTEGRATED CIRCUIT, 74LSOB
P =5 i3 23 . uis 3130-1-7474 INTEGRATED CIRCUIT, 74L574
- : . U9 33130-1-7432 INTEGRATED CIRCUIT, 74L3532

GROUNDS 2 < ol vzo 3130-3-7402 INTEGRATED CIRCUIT, 74002

4 il A uzi 3120-1-74155 INTEGRATED CIRCUIT, 74LS155

2 Z uz2 3130-1-74368 INTEGRATED CIRCUIT, 74LS5368
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6.7: ROM VERSIGNS

Per date

of this Revision of the Manual there have bheen the

following Versions of BUFFERLINK software:

VERSTON

1.0

DESCRIPTION

Initial version, found to have a small bug whaich
cnly surfaced if there was a defective DRAM and
was in the 8K configuration. This version had

the five Control F sequence and was prior to the
SWITCH BOARD.

Same as above but had bug of defective DRAX in
the BK configuration remcved.

Same ags above but removed the 5 control F
sequence.

Same as above but allowed for use of the SWITCH
BUOARD.

Sare as above but added the Autc Test Feature.
With this version the check sum is 03288B.
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&.&0 WARRANTY

Perisoft, Inc. (F.l.,) warranits Lo the original uzer of thuis R 1
duct that 1t shall be free of defects resuiting from faulty ma
facture of the product or 1fs 2onponents for a period of 1 (unoo
year from the date of sale. P.(0. raxes No warraniies, SUPress or
implied, regarding the satisfacrzory perfornance of this producrt
Defecots covered by this warranty shall, at P.I.'s orption, be cor-
rected by repasrr or reg.acemnent. In the event of replaceren
the product will pe warranted for the remalineer of Lhe ' arigina.
i tone) year period. PL.T. malles No warrantlies, SMpress or 1mpllo-
ed, incivding but net lim_tea %o those of merchantabsliity or fi-
nasy for a particulay purpose, wiich extend heyond the duration
and description set forth herein. The =zole obiigation of r.I.
under this warranty s limited to repalir or red.arenant ol pro-
ducte which prove defective within 2 {one: year of purchase.
Pai. shail noab in any event pe jiable for any incigental. or con-
geguential danages of any kaind resulting from use or posSesslnn
of this product. Some states do nobt aliow limitaticn oz the dur-
ation of impiied warranties, or the exclusion ox limatation of
ingidental or consequential damages, so the above limitacions or
exclusions may not apniy to you,
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