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- Hinsdale resident Hiroshi thmotake has

+ 17 patents with his name on them; but none

* of them will' mean a wmdfall proflt for the

mventor, P
The patents, you see, do not belong to

thmotake but to the United States Depart- -

- ment' of ‘Energy, which has sponsored
: Shimotake’s - work at Argonne National
Laboratory since 1963. Any cmzen can use
the patents free of charge. **

. But just how and when Shimotake’s inven-
txons will be used depends on the price and
" future suppIy of gasoline. -
© “Most of them are related to new types of

batteries which can power an electric car,”

- Shimotake said. ““For eventually we will run
- out of petroleum. Temporanly the price of
* gasoline has been coming down, but this is
- only a temporary dip. We have to prepare
for-"an -eventual shortage and- altemate
.means of mass transportation.”

Although we don’t see any electric cars on
local streets, Shimotake said some have
. been used by postal workers in California,
. by workers at Disney Land and Dlsney
" World and even by parking meter atten-
- dants in Naperville. ,
~ “They didn’t last long (in Napemlle) ” he
sald ‘““The batteries are not very efficient in
" cold climates. © ~ -

“Several small companies are building
electric cars, and GM and Chrysler are look-
ing into them, though they’re not marketing
them yet. The costs are too high if they are
-not mass-produced. But it could be more
“competitive: There is no demand now.”

Shimotake, who was born and raised in

_Tokyo, came to the United States to attend -

rgomze emplo yees given: paz‘em‘s

- said.

future. SA

vChxcago for the DOE. i

Northwestem Umverszty in 1963., He rece.v=
ed his master’s and doctor’s degrees from

« Northwestern and moved to Hmsdale i

1968. » ""' e

“I have a sort of scientific mclmatxon "he
“My father is-a pharmaceutxcak
chemist.”

Through his work on battenes that are-;
lighter in welght and more: energetic, -
Shimotake is doing the unseen work that
may lead to a. new way of dnvmg in: th.e

Other patent rec1p1ents

Shimotake is one of the 49 Argonne sczen-
tists who were honored Monday at a special
presentation at Argonne. The scientists,
engineers and technicians were responsible
for the 38 patents granted for, research
development during 1984. _

Other area inventors who were honored in
addition to Shimotake were John Dawson
and Neng-Ping-Yao of Clarendon Hills; -
Charles August of Darien; and David Bax-'
ter, Henry Karplus and Robert Srmther of
Hinsdale.

Their patents had to do with a vanety of
sophisticated scientific methods such as
focusing X-rays and gamma rays, conv—-.
ting waste heat into electricity and mea:
ing flow velocity in a solid/liquid mixture>

Argonne, which is near Lemont, is one of
the nation’s largest federally -funded
research and development centers. It.car--
ries out broad programs of research in the:

. physical, biomedical and - environmental:

sciences under the aegis of the University of .

s Co S ‘.. X .

BCB has introduced a new series of fast- -recovery diodes designated the FR4000 series.

Those are special application parts that feature two paralieled inverted diodes on the same
substrate. As a result they will pass current in either airection and BCB engineers claim that
new doping techniques make the voltage drop across the diode less than one microvolt in
either direction

/

Rumors that have been flying around the computer industry for months were confirmed at last
Novemboer's Comdex show in Las Vegas. A new breakthrough in ULSI (Uitra Large Scale
Integration) fabrication techniques has produced a new computer. All the circuitry needed for
the device is contained on one chip that is housed in a package that measures less then V-
inch square. The display is an imeroved version of the LCD's currently being used in miniature
TV sets. The increased efficiency of the new LCD's, however, has made possibie resolution
fine enough to feature an 80 x 24 character display, with each character being formed by an
impressive 18 x 26 matrix. The keyboard for the new computer is similar to the ones found on
the calculator watches, and features 56 keys for input of a complete ASCIl character set
including upper- and lower-case letters. Because of the single IC design, ‘=2 computer
measures only 1 x 2inches. ltis powered by body h2at. with a silver-oxide battery for memory
backup. Dubbed the Wrist Computer, itis available with ether a stainless steel or brushed goid
finish. An executive, deluxe model is planned that will have all of the above features as well as
a numeric keypad and ten user-definable keys.
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BATTERY DETERIORATION
by Hans Koski

Battery deterioration has been ignored generally but
now we have Don Gillis's interim report on the Battery
Usage/Life Survey which indicates very poor life mileage
obtained by EAA EVs. Other sources have reported poor
life in some fleet EV tests so we are not alone.

why do EVs fall so far short of laboratory tests such
as those on the EV106 showing full capacity and voltage
maintained for 500 cycles at 75 amperes? Don's survey and
the rallies may give some clues.

A recent listing of the 1982 rally provides new data
on the EVs that might help in putting this picture in focus.
The chart below presents this information with the cars
divided into four groups of varying efficiency based on
the assumption that all cars have new batteries with avail-
able stored energy based on the manufacturer's rating.
By dividing the stored energy by the rally mileage a
vatt~hour per mile value is obtained for each car.

The watt-hours per mile value is calculated as follows:

- {75)(minutes @ 7Sa.)(nr. of batts)(v./batt.)
(60)(miles in rally)

wh/mi.

When these values were calculated for the cars in
the 1982 rally they seemed to be naturally divided into
four groups with the range of wh/mi. shown at the head
of the columns. The cars in Groupl probably have new
or nearly new batteries. The cars in the other columns
then have older batteries and/or mechanical problems or
they have higher running losses. The wh/mi. then con-
sists of a basic loss figure for the car and an in-
creased or decreased amount for any loss changes and an
unknown amount that is actually the amount lost due to
battery deterioration and is not available from the
original battery capacity.

The chart shows several items that affect the ef-
ficiency of the EVs. The cars are grouped by battery
manufacturer and each car is represented by motor
manufacturer or type / number of batteries / make or
model of car. The other symbols are: "#" for paral-
lelled batteries and “YRY for relay type control.

The lines with arrow points show where that car
was in the 1981 rally (to the left), or the 1983 rally
(to the right). Gillis's Bradley (Gr.IV Globe) would
have been in Gr. I in 1981 but his batteries had de-
teriorated 60% by the 1982 rally. John Newell's Fiat
(Gr. IV Globe) would have been in Gr. I in 1981 but
he had a dragging brake in 1982. Some of the others
probably are combinations of battery deterioration and
mechanical or electrical problems. There are six EVs
with relatively small amounts of change between ral-
lies that show a change of 10 to 30 percent. These
may be representative of battery deterioration-in EVs
and Gillis's 60% may be unusual. More likely the
other drivers did not drive as much as Gillis but they
may or may not obtain greater battery life ultimately.

Santa Clara Rally - 1982

Group I Group II Group I1I Group 1V
100-200 wh/mi. 200-260 wh/mi. 260-320 wh/mi. 320-700 wh/mi.
70-124 mi.2 55-75 mi.x 25-60 mi.2 2040 ni. .z
Globe | Presto 20 Fiat | Airer.# 16 R Aztec rcr.# 12 R W sed. TG.E. 16 R Bradicy
1 Presto 20 Saab Presto 12 Aquila Aircr.# 16 R Aztec
; G.E. 16 R Honda Airer. 12 Fiat
! Baldor 16 Honda |
Baldor#l6 VWdb —u= !
Presto 14 VWdbd i
Trojan Aircr.# 20 VWdb  =—f— Presto 16 VWdb Baldor 16 Ford—e= Aircr.# 18 R Metropolitan
Baldor 13 Vega Presto 16 Ford Baldor 12 Vegs ———d=Aircr.# 14 R Datsun Truck !
Aircr. 10 VwWdb Aircr. 1z R Bradley Airer. 12 R Datsun TrJ Aircr.# 14 R VW sedan i
Airer. B8R Renault~\_h‘§ircr.0 10 R VW sed.<y-Aircr. 8 R Audi !
: i
1
Alco Presto 20 Honds -G E. 16 Bradley Comm.# 12 R Nordskog —fo= {
Baldor 16 Honda China 12 Datsun Tr. :
Presto 16 Aztec :
Sears Presto 12 Honda Aircr. 12 Karman Honeywell # 16 HMV
Baldor 12 Fiat - Airer. 12 Fiat
E
i
Clyde Aircr. 14 R Le Car i
Presto Airer. 12 Honda ?
Exide Baldor 19 Vega E
Presto 12 Fiat >
Wards — Baldor 6 Midget
Total 16 10 7 ‘ 19
Cars :




The distribution of the cars with different manu-
facturer’'s batteries is interesting and might show some
pattern of deterioration. The Alco battery is a new
brand and its price has attracted a number of EV owners.
The distribution of the Alcos in Groups I thru III then
represents almost new batteries with the more efficient
cars in Gr. 1 and some with battery deterioration and
lower efficiency in Gr. 1I and III. The Trojans appa-
rently have been in steady use with regular replace-
ments with batteries in varying states of deterioration.
Globe is unusual with half of the users in Gr. I. This
mav be partially due to recent changeouts to larger
battery packs.

Motor losses have been brought to the forefront by
Russ Kaufman's recent report on motors., His graph of
the motor input at 30 mph in test car runs showed the
Prestolite MTC4001 required 140 wh/mi,, 2CM76 170,
20M88/77 190, EA40/G29 190. These values are all with-
in Groupl and the 1982 graph does show several aircraft
motors in Groupl. The Baldor and Prestolite predomi-
nate in Groupl but the aircraft are distributed with a
concentration in Group IV. Are these breakdowns, dete-
riorated batteries, or motor problems? Most of the
aircraft motors are used with parallel batteries and
with relay control. The relay control systems are ef-
ficient but may have breakdown problems. The parallel
battery cars increase from Groupl to IV indicating a
problem there. If parallel banks of batteries are used
a monitoring system is essential to verify that the
banks are equally loaded and to spot bad batteries.
If the batteries are wired in a permanent series-paral-
lel system then it is almost impossible to monitor the
system and to isolate trouble. Unbalanced battery
banks could cause rapid battery deterioration.

The number of batteries and the weight of the car
are important factors. The average number of batteries
in Groups I thru IV are 15, 14, 12, 13. the average
curb weights of cars in Groups I thru IV are 2571,
2643, 2694, 2390. The better cars have more batteries
and are lighter weight. More batteries (higher volt-~
age) less current. Less weight lower rolling losses,
less current. Less weight lower peak current during
acceleration or hill climbing.

The outstanding characteristic of the 1982 graph
is that out of 11 Hondas and VW dunebugs 10 are in
Gr. I. The other 32 are distributed in Gr. I thru IV.
Do these Hondas and duncbugs have uniformly low run-
ning lesses or is 1t driving technique. Do they have
new or slowly deteriorating batteries?

The runming lousses - tire, aerodynamic, chassis -
come withi the car when we avquire it but the manu-
facturer loesn't wive the figure., Formulas give a
rough tigure There 1s o test to determine the run-
ning losses which =nuld give us a more accurate and
consistent figure for cach car.

T8 e nad an accurate figure for each car, then
we would hasve the true basic wh/mi. and all the varia-
ti1ons noted atove would be deviations from this hasic
figure,

ihe tesi tor lusses s made by coasting the car
to terminal speed This rest would verify what the
Hondas and sdune bugs have and would show the other 32
tf therr car oas the probiem or the conversion. In
19®E ang 14=: | made some wuasting tests and presented
the resul < gt SEAY mvetyngs.  If anvore 1s 1nterested

Tl s copres of those tosts

[t 411 the above tacturs don't explain everything
ther driving technique has to be considered. This is
so personal that it can't be factored -- easy on the
amperes and brakes, easy on acceleration and hills.

Possibly the most important factor affecting bat-
terv life 13 the way we charge. [t has beer stated by
someon . the battery andustry that ne battery has

been ruined by discharging, only by charging. There
might be some truth to that statement. There is some
question of whether to charge every night or when the
battery has been discharged to the maxim limit. Dis-
charging to the limit means that the battery is dete-
riorating each night at partial discharge, but this
may not be serious. An empirical battery {ormula in
dicates best battery mileage life by charging at 40 to
80% discharge with maximum life at 602, Charging at
60 to 80% may be the safest way to avoid charging
trouble. The chargers arc basically designed to charge
a fully discharged battery in 6 or 8 hours, but when
they charge a partially discharged battery they may
overcharge. A charger that depends on fixed time
periods could ruin the batteries unless the owner
resets it for the particular condition. Voltage sen-
sing chargers should be able to charge at the best
rate for any discharge condition. The proper charg-
ing rate can be verified by visual inspection to see
that gassing is at a minimum.

Some cars in the rally may have used regenera-
tion. This is another method of charging the battery
and should be controlled just as closely. The argu-
ment against this is that when you use regeneration
it follows discharge greater than the amount of rege-
neration. That may not always be true and when you
regenerate it may be at a rate of several hundred
amperes. If you are looking for longer battery life,
use regeneration but control it.

On the 1982 rally chart we have identified trends
that seem to indicate battery deterioration and factors
that appear to improve efficiency of the EV. Now if we
keep track of what our EV is doing and what we are
doing we should be able to improve hatterv life mileage.

In Russ Kaufman's tests at 30 mph the Prestolite
motor required 140 wh/mi. In the 1983 rally with the
same installation his calculated wh/mi. was 158.
This verifies the battery capacity and gives a good
base - you know what the car requires; you know what
the new battery can produce. Farther down the line you
can repeat the tests, make 30mph road tests and your
own rally run. Modify your car or charging procedure,
and = keep track of what is happening to the battery.
This will help you and if you report the results to Don
then everybody benefits.

ADD BATTERIES?
by Hans Koski

Russ Kaufman's recommendation to add batteries
appears to be confirmed in a number of cases but at the
same time there appear to be some disappointing results.
Some EVs may be good candidates for added battaries
while others may not. The following table shows how EVs
perform in general:

¥ of Rally Miles
batteries Better Good  Average

8 S0 38 32

10 58 46 38

12 70 56 47

14 82 66 55

16 96 77 66

18 112 90 74

20 128 103 85

The better cars are generally light, 35 to &0%
battery weight. They probably are not candidates for
increasing batteries - they probably have the maximum
already installed.

The good cars could benefit from added batterie:

The average car should have three changes - add
batteries, go to the better batteries and reduce
weight. The average EV is overweight and would stall
be overweight with added batteries and may produce
disappointing results unless lightened.




F UV EA

"VEHICLES FOR ELECTRIC CONVERSION"

S 6.Cyle . - 96" " 2503 . € 1E BR HE HD
-6 -Cyls 106" ¢ IE BR HE HD
Vo T m e See Above ’
: - "
§ Cyl. 97
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4 Cyl., 9y c IB. .
Maverick 6 Cyl, 103" C IE BN HE HD
¢+ Pinto o723 BT IR See Above . ...
o Maverick '73 i IR S : " i -
‘ =" Bobeat . *75 (Pinto) -4 Cyl. - 94" o a
Olds Storfire *'76 vé 97" C HE HD 5
Pontiac . .- Astre 175 (Vega) 4 Cyl. 97" ¢ IE B BR ©
= - ) ’ o
Typ AL i~ - 5 E P 3
€Plysath) = :¥76 . Dot gCyLe T 92440 IE . -
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‘Marins 73 5 Cyk. - 96" FwD IE BR BE P 8 2
2002 71 " & Cyl. 98.5" C E BN 29
: 073 v o=
Colt 0 s ‘(Dodge) - :;l SR = i CyXe IE g’ﬁ
59
Cricket (Plym) 171 L Cyl. IE o2
Datsun _ 1200 7 i Tyl. 90.6" 1E ¢ £a
_ 4 Cyl. 95.3" iE c ot
4 Cyl. 99.6" IE HD C od
4 Cyl. 92.1" 1E [ Q_;;
4 Cyl. 9l 30 IE BRC =
4 Cyl. 96,54 1E C ox
4 Cyl. 98.4" <IE c S
sl GYla 100,2 ;IE HD C Qo
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4 CYle 96.4" FWD 1IE B BE 2 3
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T 1"
R " 8 9
" Q
b > ’” § &
2 Cyl. D IE B P 23
"v cvlc 8606" F'D E B“ ol 9
See Above © Q.
" ‘(g [0}
: Cyl. 93.7v “ = £
Jaguar L XKB . ‘6 Cyl. 9" . C E BE P 5 QE)
Jensen .- .Healy . '7h ey : " B P ==
v - {Chev) 923 & Cyl. 102.5% ¢ 1E B HD ©
HG ¥ Midget Lyra & Cyl. " ¢ B B BE o5
*71 4 Cyl. gt C E B BE aa
Midget L/ See Above 5
MGB 74 " 2o
. Suburu Star 7 4 Cyl. 95.2 FwD P B ]
DL 73 4 Cyl. 96.6¢ FWD 1IE B 8 z
aL 73 4 Cyl. FWD IE B
DL 7 See Above
aL "4 "
Toyota Corolla *71 4 Cyl, 95.7" cC IE B
Corona "N 4 Cyl. 98.8" C IE B
Celica A 4 Cyl. 95,5+ ¢ IE B
Hi Lux PU *71 4 Cyl. 99.8" C IE B dD
Corolla '76 See Above
Corona 176 "
Celica 176 "
Hi Lux PU 76 st
Triumph Spitfirs 71 4 Cyl. 83¢ C E B BE P
TR6 71 4 Cyl. 100 C E B BE P
v Sedan LAl 4 Cyl. 95,3 RD E B
Kar. Ghia '?1 4 Cyl. 94.5" RD E B
Fastback '71 4 Cyl 94,5 RD E B
Sq. Back '71 4 Cyl. 9.5 RD E B
Type 1V '71 4 Cyl., 98,3 RD E B
Tr, Pnl, 7! 4 Cyl. 94.5" RD E B
Sedan '75 RD E B
Rabbit '75 4 Cyi 91.';.5" FAD E BN
Dasher 75 4 Cyl. 97.2" FWD E BN
Scirocco '75 4 Cyl, 9. 5" FWD E BN CoNT, oveR
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Madza

Opel
Peugeot
Porsche

Renault

Saadb

Cc- Conventional front engine rear drive BN~ Engines tend not to blow

FWD- Front Wheel Drive

RD~ Rear engine, rear drive
IE- Inexpensive vehicle

E- Expensive vehicle

B~ Engines tend o blow

BR~ Vehicle has a bad reputation
BE~ Vehicle has poor engineering
HE- Heavy engine-over 500#

BD- Heavy Duty vehicle

P- Parte availability problem

Ball Labs has announced the discovery of a new atomic particle, the anti-neutrino.
According to the report issued by the researche:s, the particle has all the characteristics of the
neutrino but is opposite in charge.

e —————————————————————

Each time you change
tires or wheels, you’re

re-engineering the
speedometer drive
system.

Here'saninexpensive way:toteltusinga

off in miles;

this: test by yourself. Have your pas-
senger hold the stopwatch; and head
out. onto: a marked: highway, like an

time;

the next mile post.

on:the watch to the-chart at right to find

repair shopand have arepairman check
it for you:

How a.(:cdrate, is\f;ou.r‘ speedometer?
stopwatch and a highway that’s marked: - f

First; get a passenger to go aiong with .
you. Wedon’trecommend you perform.’

interstate; where:you can: maintain.a
steady speed for a mile or more at a

Have your passenger start the stop-~ e
watch just as.you pass one of the mile =
markers, then hold yourspeedassteady
as:possible: until you stop the watch at =

Comparethe number of secondsshowrr

outwhatspeed you wereactually travel- -
" ing. If your test turns up: a’significant’
~error; and particularly if thaterror means:
yow're actually traveling faster thanyour: -
speedometerindicates, you might want.
to take yourbike into-aispeedometer .

Dialing it in
Seco‘nds Speed Seconds Speed
per mile (in-mph) per mile  (in mph)
120 30 78 46
1164 31 76.8 47
112.8 32 - 75 48
109.2 33 73.2 49
105.6 34 72 50
1029 35 70.6 51
1002 36 69.2 52
972 . 37 67.9 53
948 38 66.7 54
92.4 39 " 65.5 55
90 40 64.3 56
876 41 63.2 57
858 - 42 62.1 58
-84 43 61 59
816 44 : 60 60
80 45
All times rounded off to the nearest tenth of a second.




THEORETICAL BENIFITS OF ELECTROLYTE
: i RECIRCULATION ‘
or
IS ELECTROLYTZ RECIRCULATION WORTH THE
COMPLEXITY?
by. Paul Brasch
PART 1

L————— -—n —

Electrolyte recirculation is any method of
mixing or circulating the electrolyte in an

electrochemical battery system. Since the
well known lead acid system is the most
cost effective and available/battery today,
as it has been for the last 125 years, we
should consider’™ any idea that might aid
performance. = -

The electroly%e-serveS' two purposes. It
acts as a reservoir for the chemical
reactants and.:it.provides a route for ions
to flow between the clectrodes (plates) so
that they c¢an act as charge carriers

forming a .path for conduction. ... The
electrolyte is composed. of water and
sulfuric acid. Pure water is an insulator.
The higher the 'concentration of charge

carrier impurities (the stronger the acid),
the greater the ease of charge flow (the

higher the conductivity or the lower the
resistance). Obviously the stronger the
acid the better, up to the point of
destruction of the active material and
paste.

Now lets consider what happens in a

battery as it is discharged. Most of the
current will flow through the path of least

resistance. This will be where the acid
concentration is the strongest. And where
is that?

Think of how the batteries are tested for
charge, by using a hydrometer because
sulfuric acid is more dense than plain
water. This is because it also has heavy
sulfer atoms (atomic weight 32) in it
besides light hydrogen (atomic weight 1)
and oxygen (a w 18) atoms in it.

Chemically H20 is atomic wt 18 and H2S04 is
a w 98 or about 5 times the weight of water
on a molecule for molecule basis. This

‘ig used more
. last longer. .

means that the sulfuric acid will settle to
the bottom of each cell and the weaker
electrolyte concentration will rise to the
top. This will occur as the battery
discharges even if the clectrolyte was well
mixed before the start of discharge due to
recharging. As the battery is discharged
the stronger acid continues to settle to
the bottom causing a tendency to discharge

the cell plates faster there as the
regsistance is less there. As the solution
is "weakened at the bottom due to
discharge, the weaker/lighter solution

floats to the top and is roplenished with
fresher/stronger acid. from the sides and
Bottom. This process wiil continue untill
the effective resistance to discharge is
higher at the bottom (due to depleation of
usable active material) than further up the
plate. Gradualily the area of greatest
discharge rate will work its way up the
plate area but it does this through a
weaker and weaker acid mix. -

Now what 1if the acid solution is
stirred or recirculated (mixed) via a pump?
The effective resistance of the szlectrolyte
should be very uniform over the entire
plate surface. This should greatly
decrease or eliminate the "current hogging"
effect described above. This means that
the plate surface should be evenly used
throughout the discharge. It should also
be discharged through a lower resistance
due to the mixing of the acid with the
entire volume of acid. This means that
more engery could be withdrawn before the
terminal voltage drops. This is what DOES
happen. The range IS increased with
recirculation. And because the whole plate
evenly; the battery should

The
and are
life

This is only the effect on discharge.
same principles apply on recharge,
probably even more important for
extension of the battery.

Stronger acid
eats away lower
end of plates
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A major advance in semiconductor cooling techniques was announced last month by

Cars & crash-test results
b
cooL IC’S or the past six years miles per hour. .. | the tests the dummie j
F the National Highway The. chart below lists = | wear seat belts; for 4
.. Traffic Safety Admini~ | the 50 1983, 1984, and persons who don’t buf:kle
stration (NHTSA) has - | 1985 cars that performed | up; chances of surviving a
been conducting crash worst on the test. A score | serious a}ccxdent are
tests on new cars. ~ 1 of 1,000 or more in the substantxally’ reduced. For
Dummies are placed in head-injury column means | a complgte list of ears
the driver and passenger the accident may have tested since 197_9, call the |
seats to compare how .| seriously injured or killed | NHTSA's hot line—
LTV y=¢g OB L>0 different cars perform in the driver, passenger, or 1-800-424-9393
£=037 go =25355 head-on collisions at 35 both. One fact to note: In —M.H.J.F.
T ® = = o
S252c5a Bofoc AT
Zoa28Es sc92% NN
Coe xS = o - o2 2 -T0)
2S5E25E 45880
52 § 28 = S 95 D 8= ansm'Esr RESULTS FOR 50 RECENT-MODEL CARS
SSEE2ES E0vad S , MODEL VEHICLE = HEAD INJURY
82<3588 =75EZ MAKE . MODEL ' YEAR  WEIGHT DRIVER PASSENGER
é’@.} 0 %3 2a 2 9% rE [T AMC ~_ Jeep Cherokee. "84 3645 - 850 1,548
FEECH I TR B P 8  aso  iso ez
o2 5w0E P235«<=8§ Buick 7 ‘Avenue 3 3 , :
171 ©c O© =] = - it §
2835588 S§2§° Buck - Regal 8 3m0  7et 107
=cfhoely A2ZE% -Cadillac - . +* De:Vi : . g 950 .
5. EEBS ~Z8c? * Chevrolet - Caprice/impala 83 4,120 882 1,084
s5288=90 a5, =25 Chevrolet. . Chevette 84 2,746 1,886 . 1,306
CheloBs SE558- Chevrolet. ~ Monte Carlo 84 3,700 781 1,074
2u=lc®8 oEEp=Y Chrysler . E Class/New Yorker 83 3,110 947 1,010
EEB9%0: 2¢fs2o Datsun. = 200 SX 84 2880 1,962 582
0823808 FE3ZEE Dodge: ~ 600/600 ES 83 3,110 947 1,010
£090L22 TTD DB 055 Dodge .~ Aries (wagon 83 2,910 656 1,221
S2027 52 33‘:‘3"3%% Dodge . - "Caravfsnago" 84 3,791 973 1200
B-6089E 0g0EL " Dodge: ~ Colt Vista (wagon) -~ 84 2,980 1,530
T<®TEQYY ©colcs Dodge  Conquest 84 3170 1,118
=0t _-~g Egogeg Ford . Bronco Il (4x4) 83 3,845 789
o 203BL 258s5E3R Ford = - CrownVictoria/ -
2PETE0E S8o958 x> ©_LTDCrown Viet. 84 4,313 1,094
FEeL o050 8555396 Ford .~ EXP 83 2,590 1,744
Bo33£58 c330g2 Ford . F-150 (truck) 84 4,076 1,362
2SLCcf SZ225,2 Ford:  Mustang (conv.) 84 3,560 894
2338528 £§8S8cc Ford " Tempo: 84 3,080 3.3:59\
<‘9-8q,9.~g S35335 Isuzu: 2 impulse: 84 3,230 :
2V FETL g S5z E Lineoln . - Town:Car - 84 4313 1,094
JEx=82g 8%2";5”’ Mazda 626 . 83 - 2,900 1,196
5227 75_ 523885 3= 5 3 Mercury: - Grand Marquis 84 4,313 1,094
22 =5285=588853 Mercury. - Topaz’ 84 3,080 2,955
£$8550>05%50c23 ‘Mitsubishi -~ Mighty Max (truck) 83 3,094 1,475
38ELasgz2asl oz Mitsubishi. - Montera: 83 3,873 1,641
2350535872858 Mitsubishi ~ Tredia 84 2740 1314
O =0 0TC< Q%= & 3= Nissan: (30on 3
N D 5 e
Nissan: tanza: : : y
.Oldsmobile: - 98 Regency. . 85 3850 1.550
Oldsmobife: ~ Cutlass Supreme 84 3,700 781
" Qfdsmobile: Delta 88 83 4,120 882
, Peugeot 505S 83 3,617 818
* Plymouth Colt: Vista: (wagon) 84 2,980 1',?1132
Plymouth: Conquest 84 3,170 ;
QC7 W‘(’g @{ Plymouth Reliant (wagon) 83 2,910 656
Poniae 1000 8  2re  tpe
Pontiac~  Gtand Prix |84 3700 - '78%
Pontiac. -+~ Parisienne 84 4,140 No data:
OFFICIALLY Renauit: - Encore 84 2,600: 1
DESIGNATED Renault; "~ Sportwagor Lo 84 3102 - 2,058
SYMBOL COBE {h) MEANING . oyota | - Coroﬂa (wagon) 83 2,760 767
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NICE DAY The Ar zrican National Standards Institution has announced the introduction of a new symbol
to be incorporated in the standard ASCIi character set (see above). The code wiill be 96
decimal or $60h. A spokesman said that this was only the neginning of a new series of
cnaracters to be introduced over the next year or so.



