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Gotcha! New from Arachnid

Just when you thought it was safe to go out and play darts (you
were beginning to master the strategies of Wild Card Cricket and
Bermuda Triangle), Arachnid "Gotcha" again!

Introducing Gotcha! a new action game for two to four players,
which challenges your strategy skills in a different and exciting
way.

The object of the game is to be the first to get from 0 to 301 points,
without going over. Players try to match the score of their
opponent(s) with each dart thrown. Every time there is a match,
a bomb is detonated which destroys their opponent’s score and
puts it back to zero (up to 3 bombs may be detonated per round).
If as you approach 301 points, you go over, the amount exceeded
will be deducted from your original score, and no matching bomb,
if earned, will be detonated for that throw.

For an additional challenge, there is also an expert’s game option,
which requires players to reach their final score of 301 with
doubles, triples, or the bullseye only for the winning shot.

Gotcha can be set to play up to 35 rounds.
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Attn. Tech Tips Editor

— P.O. Box 2901

70\  Rockford IL 61132-2901
DARTMAN lll...What’s the SRC Field?

(& other "Hidden" Features)

Along with handicapping capabilities, new league game options,
and easier-to-use report screens, Dartman III also has incorpo-
rated into it many less obvious- improvements, which are so
subtle, that they are almost "hidden".

Dartman III ""Configuration"

<Modem> - Clicking (or pressing Enter) on this word will
cause a screen to appear in which the initialization string for
the modem can be changed. This is not normally necessary,
but for certain systems our default string may not work as well
as something else. Contact Arachnid for more information.
Tone/Pulse - This refers to the phone line that your computer
is connected to. The question has been moved from the
modem calling screen to here. Usually, it is set to "Tone".

The ""Leagues’ Menu

Active - If the X is removed from this field, then the league’s
locations will no longer show up on the modem phone list.
This helps avoid unneccessary calls or time consuming phone
list cleanup every week. League stats are not affected.

i - This is found under "Custom Reports".
This option will allow you to show all feats for Cricket and
X01 on one line...but be careful! When an X is placed in this
box, ALL the old column guide numbers will be set to 0, and
cannot be recovered. You will then have to reassign sequence
numbers for all columns in both categories.
#Teams - This used to be a critical field...it had to be correct
for scheduling to work properly. Now with Dartman III, the
program will count the # of teams at the time a schedule is
being created, and actually update this field if it is not correct.

The "Locations' Menu

Phone numbers - There is now a place to put both voice and
modem dialed phone numbers, so the modem number can be
entered exactly as it needs to be dialed.

Call Time - When generating a phone list, a default call time
is put in for all locations. However, if a location needs a call
time other than the default, it can be entered here. This will
override the default time. Be sure to use a 24 hour format.

continued on back page
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SPECIAL FEATURE ARTICLE

Inside Wiring Maintenance,
Part 2

This article has been reprinted with permission of the author, D.B. Levels, and
T & L Publications, publisher of Nuts and Volts Magazine, 430 Princeland
Court, Corona, CA 91719.
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This is part 2 of a 3 part article on phone line wiring and
maintenance. It is being provided to you as a learning tool. In
today’s coin-op world of phone lines, networks, and modems,
knowledge of phone installation, service, methods, and applica-
tions can be an invaluable tool to technicians in the amusement
field. Part 1 was included in Tech Tips, Spring *96. Part 3 will
be included in a future Tech Tips issue.

crosstaik will be traced to CPE facilties, | 22 This

as detailed in last
disconnect all

act telco repair service. If
is not an NID, you can still
CPE wiring, but use care
re-connecting CPE wiring. Most
trouble reports are caused by
tmproper wiring and/or improper instal-
lation of CPE.

If other voices sound almost as loud

as your own, two telephone lines are’

probably crossed by physical contact.
This was a common problem in older

gauge. becomes  increasifgly
| can be important when installing long runs of IW

et no
This represents the largest ‘number of
crosstalk complaints for customers with
two or more lines. The problem stems
from the type of IWs (inside wiring)
selected for installation. There is a differ-
ence between telephone "wire” and tele-
phone "cable."

Over the years, many types of wiring
have found their way into the telephone
network. It is not uncommon to discover
the use of: romex electrical wire, thermo-
stat wire, anténna lead, and other types
of wiring installed in homes. and some
businesses serving extension jacks, loud
ringing bells, etc. These types of wiring
all share a common trait: parallel con-
struction.

in factories, hospitals, large offices, etc.

. open con-
duchorshbrldgedlegsofcablewﬂlako

increase the opportunity for
Another cause of xtalk is a oondhlon
I refer to as "cordextrus.” This problem is
caused by the need for extension tele-
phones without the desire to install new
cabling andb‘j;d;s Manufac(tﬂnu@sﬂ:re sell-
ing extra- ne cords t
line that connects the telephone mﬁ
wall jack), oﬁettng'dottyourulf"ldtsbr
installing addltlona.l jack locations.
are offered in lengths up to 25 feet
and can be extended via couplings to
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his month, we will examine

I more difficult noise problems,

such as crosstalk and RFI

(radio frequency interference). Since

these pi are usually intermittent,

they can be difficuit to resolve. Recording

times and dates of occurrences will great-

ly improve your chance of successful mit-

igation of the trouble. Let's begin with a

look at the fastest growing complaint:
crosstalk.

Crosstalk (xtalk) is the ability to hear
other persons on your line during a nor-
mal conversation. This trouble has
increased in recent years, and generates
many trouble reports. Let's draw a dis-
tinction between xtalk and RF1

With RF], you also hear others on
the line, but can usually determine the
pattern of a radio transmission, such as
ham or CB. RFI from a commercial radio
station is also easily identified. On the
othsr hand, xtalk sounds just er another
sig-

sm:hswne dialing,

naliing components
ringing, and data from fax machines or
PC modems.

When a customer complains of

10A2 "key system”
telephones-  using
"key strips" and the
cross only appeared when a certain line
button was depressed. This created an
intermittent trouble since the problem
would disappear when the buttons were
returned to the normal (up) position.
The best way to troubleshoot
crosstalk in older type key equipment is
to identify the location of all telephones.
Your helper should access the most com-
monly used phone and place a call on the
troubled line. Test every phone on the
system by depressing each line button
with handset lifted. You will locate a
phone that, when a certain line button is
depressed, causes crosstalk. Replacement
of the keystﬂp wilt correct the problem.
Line connections at your home may
also be crossed at jack/splice locations or
may be crossed in the NID. To test for
physical line crosses, disconnect all CPE

by removing the RJ11 plug at the NID.
Meéasure all lines with a ohmimneter,
looking for leal b

conductors. As we discussed last
month, electronic telephones
exhibit a characteristic resis-
tance signature. In fact,
modern two-line electron-

ic telephones may
appear to have high

bot:

lines.

mce.ltlsmongmoblamethblechmlogy
for every noise/xtalk problem.

WARNING!

Use caution when testing telephone
and equipment. Normal 50 VDC @
60 mA will jump to 90-130 VAC during
ringing cycles. Additionally, longitudinal
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Since this is a
normal
attribute for
these

phones,

disconnect
them while test-

on the network side of
the demarc, contact
your telco repair ser-

vice.
In. many cases,

by daniel b. levels

A telephone

cable (inside
‘wiring and telco
cable) is made up of pai wires. Two
wires are mar tured with a definit

twist around each other and then jacket-
ed with other pairs. The twisting method
is utilized to eliminate the inductive cou-
pling effect of parallel conductors. Using
parallel (non-paired) wiring is acceptable
for single line installations, but employing
this wiring design with two or more lines
will cause xtalk.

Telephone wiring is available for
inside installations designated as "four
wire" or "four conductor” cabling. This is
parallel construction wiring and is not
intended for multi-line installation.
Originally, these cables served extension
phones, and the third and fourth conduc-
tors provided low voltage AC power to
llghted dial and

For multi-line installatlons select a
cable identified as "two pair" or "three
pair," etc. {see Figure 1). The conductors
‘l:’m be "paired" or twisted into separate

nes.

The longer the cable length, the

. more important this principle becomes.

Avoid 26 gauge wiring with paper-thin
insulation. The preferred cable is 24 or

allow 50+ feet of line cord to serve tele-
phones or other devices.

The appeal of low cost and no instal-
lation charge is hard for many to pass up,
For single line installations, these cords
can offer noise and static after being
exposed to the mop, heel, and vacuum
cleaner. However, when used as exten-
sion cords for modern, electronic two-line
phones, these cables offer high levels of
xtalk

The line cord does indeed have four
conductors, enough for connecting two
lines. The middle two conductors serve
line one, the outer two conductors line
two. Therefore, the conductors for line
two are straddliing line one. When
installed for two-line operation, Fax
machines and PC modems bleed over on
these cables every time! If you employ
two-line phones, use the six foot cord
ONLY and do not use extension line
cords. Avoid using these cords to serve
several devices for multi-line service.
Instead, install twisted pair cabling Ws)
terminated onto RJ-type jacks.

The following laboratory experiment
will illustrate the difference between vari-
ous types of wiring. Xtalk can be mea-
sured by transmitting a signal of known
amplitude and frequency on line one,
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results for twisted pair yield separation
more than 80 dB. Typical readings
line cords are in the 50-60 dB range, as
fllustrated in Figure 3. Notice the consis-
tent 20 dB improvement of twisted pair
over line cords. Also notice that parallel
wiring is an improvement over line cords,
but doesn't come close to the perfor-
mance of twisted pair.

Using a typical two-line installation,
let's consider the effect of utilizing line
cords, rather than twisted pair wiring.
The cumulative effect of employing line
cords will cause a significant change in
the level of electrical separation (xtalk)
between line 1 and line 2. The result is a
xtalk figure of 55-60 dB.

Dial tone is generated at the telco
CO (central office) or remote unit at
approximately -15dBm. Additionally, the
local loop will t for an

These problems
seldom occur and are
corrected when dis-
covered. You will
cause the same prob-
lem in .your own
cables by splitting
pairs. Split pairs also
cause frequency
response problems for
PC modems and fax
machines.

Special terminal
equipment such as
ra'dlo tele-patch or

ge 5
dB (8.5 dB, max) of signal loss, amount-
ing to a -80 dB xtalk signal presented to
the telephone instrument. While this sig-

also uuze xtalk. This
equipment allows the

output level to. be
m e

nal would be negligible to older, p
instruments, modern telephones contain
o 1 , producing 5 dB to
10 dB of gain. The result is a signal in the
70 dB range, which can have an interfer-
ing affect on normal conversations in a
quiet room. Actual Bell Labs studies have
determined that signals down to -90 dBm

from -30 dBm to +10 dBm. When oper-
ation becomes erratic, many technicians
merely crank up the gain, causing the sig-
nal to bleed over onto several lines. The

desired at the far end of the cir-

instrument; again listening for RFI. A pas-
sive instrument is an older style phone,
preferably with a rotary dial. This must be
a known good instrument, as a high
resistance component as a dirty
contact) may act as a RFI detector. If RFI
is now being detected, your station wiring
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should design and build instruments that
will function properly in the real world.
Again, since few customers ever experi-
ence this problem, it is not cost-effective
to build RF] rejection into every tele-

(0 dBrnc) can cause interference. cuit, the telco engineering is acting as an antenna and "tuning" you | phone model.

Tone dialing signals are transmitted | department should design a into the interference. (More on this in a If RF1 is present at the telco demarc
at -6 dB to -7 dB, resulting in a xtalk sig- | system  with  gained moment.) with ALL IWs and electronic phones dis-
nal of 62 dB. With amplifier gain, this | repeaters at select cted, call local
signal approaches -55 dB and is easily | office locations. repair service. T
heard during a normal call. Similarly, fax RF1is becoming a XTALK RESPONSE will test thelr mﬂ
ka;n mm; _I7>C225 KJHz tra w:iug— ; thm Not t Twisted Pair/Parallel Wire/Line Cord {:)rnd opennd sheath

e 1.7-2. range. e areas. s and proper
these signals are transmitted at approxi- | only are more Xtalk measured in dBm and, if nec-
mately -10 dBm, notice the increasein | p e o p | e 100 essary, install an RFI
xtalk at frequencies 2 KHz. These | involved in e filter at the demarc.
signals are also easily detected. radio hob- 8o Just as with xtalk, it

The previous information should | bies, modern e + is helpful if you can
convince you to install twisted pair IWs | telephone instru- 80 * determine where the
for multitine installations. Since many | ments are excellent RFI originates and
employers are encouraging the “Work at | radio _receivers. As 40 what frequency is
Home" ethic, there has been a significant” | these two worlds col being transmitted.
lnaeaseall:lorders for additional lines h:; ﬁ. the mtseﬂmm user 20 When the interfer-
homes small businesses. There fers most ence is in the com-
alsoLbeen a sigmlﬂcant'i'ncmase in the | vation. Older tele- ° + : ; —t ; ; : ; mercial AM/FM
: wl;!f xtak comp Now you phones were passive | 000 1850 2100 2260 3000 m l'fhy‘fm" fairty

We'll break here for an admissi two nonli ] t: Frequency in Hertz ham or CB radios,
that the telco is responsible for some | to contend with (duo- - check around the
xtalk complaints. The most common | diode click filter in Wiring Type neighborhood for a
cause of xtalk in telco facilities is "split mﬂzﬂm b“m ~— Twisted Pair — Parallel Wire —%— Line Cord ;‘;‘:’ fae"d‘“"yo“l‘l oha““ve

SNC Manufacturing Co. ine.  [EESSEEETE GRS Transmit - Line 1 _GdBm 800 ONm Z located the transmit-
101 Washan Ave controlied magicl Mecelve - Line 3 Bw-doh: §00 O 2 ter, ask the radio

Oshhosih. WIS 1901
L 231 7370

Opto-foch tndas
(RN RIS B

t

demlodulate redio sig- ¢
This can be a most difficult

If no RFI is present, connect tele-
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complaint, but must be contacted by the | filters, located at each end of the IW, and | withstand potentials of 400 volts (30-130 | this filter. -
Additionally, larger value capacitors

end user. The most recent decision by the [ also between the handset and telephone | VAC RMS = 255-368 VAC PP biased at
understaffed FCC is to only investigate | instrument. Filter prices range fromafew | -50 VDC), while passing (if series filter) | add to the load during ringing
the most serious infractions and they will | dollars to about $75.00 each. 20-50 VDC @ 60 mA (see Figure 6). As | ‘cycles, and may "look" like several addi-

urge you to try several mitigation tech- Symmetrical shunt filters can be you can see, we are asking a lot from

niques to resolve the problem. They are
well aware of the problem associated with
some phone designs relative to RFI.

Knowing the offending frequency
may hold the key to correcting your prob-
lem. Determine the wavelength (in feet) of
the frequency by the formula: X = 300/f
(in MHz) 3.28. Where X = wavelength in
feet, 300 is a constant for velocity, f = fre-
quency (in MHz) and 3.28 converts from
meters to feet. Consider CB Channel 19,
a once popular frequency for traveling.
Ch. 19 is 27.185 MHz, therefore,
300/27.185 = 11.03 (meters) x 3.28 =
36.2 feet.

What is the length of each of your
station wires? One may be very close to
36 feet (with line cord) and is the exact
wavelength of the transmitted frequency,

installed by placing .01 uF capaci-
tors across the telephone line, and

from each side of the line to [

ground. All components
should be rated at 600 volts.
LC filters are the most
effective and must be
custom-designed  for
each installation.
Avoid  using
RCL filters, as the
resistance will add to
the local loop and
reduce operating current.
Also, the pass band of the fil-
ter must be 20 Hz - 4,000
Hz, with a roli-off of no more
than .5 dB across
the band.

i

Cabla Pairs

\

_SP/E+

making your phone a perfect receiver. To i The filter L orcect
correct the problem, splice an additional \ must be Splice
20 feet of IW to the existing 36-foot sec- able to

tion and "detune' the antenna. The
other consideration is if the IW is a frac-
tion or a multiple of the offending wave-
length. This interference occurs when
you are in close proximity to the radio
transmitter or tower. The antenna
propagation pattern may have a
lobe that affects you while the
houses next door have no prob-

Several filters are available to
remove RFl and some require special
installation (see Figure 5). The SNC
Manufacturing Co. of Oshkosh, WI pro-
duces a model which plugs into the AC
outlet (to pick up a ground only) and

Home-brew circuits are fun to cre-
ate and must also pass all criteria
listed above.

Once you have narrowed the
trouble down to station wiring
(IWs) or electronic telephones, it's
time to begin experimenting with
filter designs. Before launching
into a full-blown engineering ses-
sion, install RF beads at the NID
and each jack location, forming at
least two loops on the bead. RF
beads are available at most elec-
tronics stores and you can pur-
chase quantities at good prices

offers RJ11 jacks on the front for easy from vendors in this magazine.

installation. It is called the RID (radio In some cases, no amount of fil-
interference damper) and resembles a tering seems to alleviate the prob-
power transformer for a tape player or lem. When this happens, you will
calculator. While the manufacturer will likely discover RFI being detected
not allow total disclosure of the design, by unshielded components on the

the filter is a tuned (precision wound) coil,
low-pass L filter with sealed RF shield.
This device will solve most problems with
RFI if the problem is not in the
phone instrument.

SNC is also the leader in
Power Line Harmonic noise
mitigation products. Coil
Sales & Mfg. of Rolling |
Meadows, IL also pro-
duces a line of RFI fil-
ters. These small,

[ telephone’s printed circuit' board,

and there are no practical meth-

ods for repair. Several of the com-

mercial filters are designed for

quick installation, allowing you to
-

experiment with installation locations.
Remember that factory-made filters have

If the

been lab tested for liability considerations.

commercial filters (or home-brew)

compact units are fail to correct the RFI for a single instru-
weather-resistant ~ment, you will have t6 decide If replace-
and one model is ment is worth the effort.

field-tunable.
Opto-Tech
Industries of Ft.
Pierce, FL has a new
line of filters available,
offering modular design
for easy installation.
These filters are potted
into a small modular unit
equipped with a jack/plug
combination, and can be
installed between the
handset and telephone
base.

All the filters listed
above are effective at
attenuating RF! signals..
Proper installation is a
trial and error process,
beginning with installation
at the NID. Severe condi-
tions may require several

‘T8 Februsry 1995/Nuts & Voits Im

COf
some

RF1 is due to station wiring (or
phones), the filters will eliminate
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given to
thhme,rad!oscanleakRFlntome
power line, transmitting spurious radia-
into surrounding homes.
Stand-alone power supplies can be of all additional ground-

isolated from ground, allowing the radio | iIng systems 3
case to "float" above potential and Use approved g
presenting a safety to the user. mechanical con- s
the case X is an | nectors, such as compression "
between the case and ground, ﬁttlngsandbolt-onclampswhen ]
king the case an effective radi ground conductors to o
Installing a ground bus for the power | rod. Avoid the temptation to sol- »
supply, radio case, and antenna feedline | der the ground wire to the rod.
will eliminate the safety hazard and | While it may look great, power
reduce/eliminate RFI from radiation spilwsandllghmngstrlkeswlll

weaken the connection and the

e "t

will
citors {select broad; value base | resistive. If you must solder, place
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Test Your "Arachnet” I.Q.

Are you an expert at networking Galaxies? Or are you still new
to the whole process?

We’ve put together an informative little quiz for you to test
yourself on the "ins" and "outs" of installing modems and chain-
ing Galaxies together. Lets see how you do:

1. How Eany Galaxies can be networked together?
3
O s
O 16
O no limit

2. Whl%l DIP switch needs to be turned on for an end game?
1
02
03
O 4

3. Which test must ALWAYS be performed as the last thing
when setting up or changing network?

[J Transmit/Receive test

[J Modem Configuration

[J Arachnet Diagnostic Data

[J Find a Free Node

4. For a 2 game installation, what are the neccessary DIP
switch settings for the game with the modem?

[J Switches 1,2,3 on

[J Switches 1,2 on

O] Switches 1,2,3,4 on

O Switch 3 on only

5. For a 3 game installation, what are the neccessary DIP
switch settings for the game with the modem if it is the middle
game?

[J Switches 1,2,3 on

[J Switches 1,2 on

O] Switches 1,2,3,4 on

3 Switch 3 on only

6. For a single game installation, what are the necessary DIP
switch settings for the game?

[J Switches 1,2,3 on

[J Switches 1,2 on

O Switches 1,2,3,4 on

OJ Switch 3 on only

7. What does the Transmit/ Receive test transmit?
[J League statistics
[0 The alphabet
[J Diagnostic data
O Node locations

8. What baud rate(s) modems can be used with our system?
[J 2400 only
J 9600 only
[J 14000 sthchable fax modem
O Any modem that can automatically switch baud
rates

Ao 00¥Z (8 19qeydie 341 (L U0 €'7°T SONMS (9 WO '] SIHYOUMS (S
U0 £°Z°1 SOYNIMS (¥ SPON 91J e PULI (¢ €(Z 91 (I :SUAMSNYV
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The Archives: Service Information, Past and Present...
for Galaxies and Older Dart Game Models

DARTMAN Iil...What's the SRC Field? (& other
"Hidden" Features) Cont’d from page 1

The "Teams' Menu

i isions - Under "Division Setup" byes are
inserted and divisions are set up. When a schedule is created,
the addition of byes here will change the # teams under the
League’s setup area. as described previously.
SRC Field - This can be seen in "Browse Team Stats" and
"Browse Player Stats” when viewing the weekly stats break-
down (F5). Itis the last field displayed, and will have 2 letters
in it. These letters tell how the particular line of data was
entered:

NK - not known (such as existing data prior to an update)

UP - added manually using "Update Stats"

BR - added manually in "Browse Mode"

MC - manual modem collection as a "Collect"

MR - manual modem collection as a "Recollect”

AC - automatic modem collection

OF - operator card, first read

OR - operator card, read again

Under the '"Players'' menu, '"'Modify"'
<Shoots> - Clicking (or pressing Enter) on this word will cause
a screen to appear which shows all the players of a team and
their present shooting order. All players can be changed at
once in this screen, to whatever order is desired. This must be
done prior to making the Team card. (This number also shows
up as a reference in the first screen of "Browse Player Stats".)

The "'Schedule' Menu
Board Usage - This handy report shows leagues that are played
on boards at locations currently used in the league selected. Its
a great tool when running multiple leagues at the same loca-
tions.

Free binders are available to keep Tech Tips issues
together. Write or call us to request one.

“Sticky" Pigtails?

Over the past year, it has been brought to our attention that the
"pigtails” on the switch matrix (the ribbon that connects to the
Smart Target P. C. board) has in some instances separated itself,
and the blue protective layer has pulled away and damaged the
silver ink traces resulting in scoring problems. This seems to be
happening only to the dark blue switch matrix made by Molex.

Cause - The problem seems to be isolated to certain switch
matrixes from 2 different lots in 1994-95. The manufacturer has
looked into why this problem has occurred, and believes that
exposure of the matrixes to excessive heat was the cause. The
pigtail is made of separate strips positioned on top of each other,
with a blue protective layer between them. Due to heat, this layer
became soft, causing the two strips to sick to each other. When
the pigtails were flexed, the blue layer would tear away, causing
the silver ink traces to be pulled and damaged.

Remedies - We have been inserting a paper separator between
the two strips. If a switch matrix (with dark blue tails) does not
bave a paper separator, please insert one as a precaution. If you
find that the strips are sticking and pulling the silver ink traces
away, please contact Arachnid for replacement at no charge™®

Arachnid Monitors: Vertical Problems

Arachnid has changed monitor manufacturers, and are going
through a few "growing pains" with the new design. Apparently,
certain internal components may not maintain their integrity after
a period of time. This is being remedied by the manufacturer.

If your new monitors are exibiting a vertical problem, the vertical
hold pot (in the back of the monitor) may be separating if it has
been pushed or torqued in any way. If it has a wavy or jittery
screen, try changing capacitors C410 and C413 (220uF, 25V). If
these fixes don’t solve the problem, contact Arachnid for repair
or replacement, which in most cases will be done at no charge

THE NEXT ISSUE OF ARACHNID TECH TIPS: League Time Again! // Inside Wiring Maintenance Part 3 //
Divisions and Handicapping // and Much More !!!
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