ENGINEERED TO RUN CIRCLES
AROUND THE COMPETITION.

A.WD.5. What it is
and what it does.
Far total off road performance

nothing can match the new Mugen |

Bulldog
The Bulldog turns quicker and
sharper with A WD.5. All Whesl
Drive AND Steering. That means
that in addition to maximum trac
tion 4 wheel drive, the Bulldog
provides front and rear whes
steering to handle the tightest cor
ners and trickiest tracks with ease
High performance
engineering throughout.
Mugen race enginearing is
tough, o0, The heart of the Bulldog
is & unigue and extremely rigid
"packbone"” chassis which elimi-
nates flex and reduces weighttaa
minimum, Inside, three saparate
differentials linkad I!P{' cogged
drive belts put tha Bulldog's elec-
trie: power to &l four wheels with
perfact balance

T —— " ’ T
o differerialddds limited
shippafitrack,

Four wheal stearing lets the Bolldag turn
sharper and faster than convantional $x4%

High speed suspension.
And the Bulldog is ﬁlﬁnw fast

Off road racers love the quick
response and fight cornering that
most copventional 4WD cars lack,
With unequal length, double wish-
bone independent suspension the
ideal racing geomelry for max-
imum {raction is constantly main-

tained. Maximum travel and ground
clearance let the Bulldeg eat up
bumpy surfaces at speed

Anothar Mugen exclusive is the
adjusiable Air Shocks. With justa
twist of a set screw wrench spring
f rate and damping can be quickly
f and sasily (rack-tuned
Race ready performance.

The 1:10 scale Mugen Bulldog is
available as a complate kit inelud-
ing Mabuchi 840 maotor and speed
control system. All you need 158
2 chahnel radio system and 6 call
MNiC4d pack to go racing

[n fact, the Bulldeg's potent com-
binatton of AW.ID.5, and hght
weight (2= low as 3.51bs) make it
ideal for off read competition.

VWhen you'ra ready to start run-
ning circles around the compeatition
build yoursaelf a Bulldog. It's racing
technology at its bast. .. from Mugen.

MUGEN

BULLDOG AW.D.S.

AR \AVAVAVAN oy

Maisrenancs-free Mugan Alr Shocks
never need oll and are sasily adjiestad
io rrack conditions ar terraln

f = T Alr blaed
: ':"_‘:HE ] 'l‘-_&'dfm;’““'

High trachion, triple-spike
smmdded racing tires

ar Jrarimey.



efare the IFMAR 110 World Champi-

onships held at Del Mar, California in
July 1985, almost nobody in the US had
ever heard of the Mugen Bulldeg. |n this
country, it sesems that to go really fast in
4WD Open Class competition, you have
had to own a Yokomao car and spend about
five or six hundred dollars. The other alter-
native was to follow the trend of the 1985
ORRCA Open Class National Champion
Chris Allec and completely scratchbuild
your own trick car using parts fron Hirobo,
Yokomo, Associated, Kyosho or Tamiya, or
whatever looked like it might fit the purpose
and fill in any missing components with
parts from your own machine shop. Chris
proves it can be the fast way arcund a
track, but it's usually far beyond most
racers’ budgets of tme, and attention
spans.

When the Mugen factory from Japan
brought three cars over for the World
Champicnships, most of us from the US
gave the car no more than curious looks
until we saw it on the track. Here was this
ugly little “fiexible flyer" with the weird four-
wheel steering, and air shocks. But you
know what? Once on the track the thing
didn't look all that bad. When the dyst of
all the main events had cleared, Takashi
Aizawa and one of the funny little Mugen
cars had very nearly won the C Main in the
Modified Class, finishing second to 112
Modified World Charmpion Tony Meisinger
and ahead of last year's ORRCA Open Na-
tional Champion Derek Schmitz. Now,
22nd place in the World out of over 100
drivers may not be whal some pegple
would consider sparkling results, but
remember that this was very tough com-
petition, and Aizawa was the highest plac-
ing Japanese driver, and had only had his
car about two weeks! Obviously, at this
point, a few more of us were giving the car
the curious looks. Aizawa's car really had
the barest of modifications as there are cur-
rently no after-market parts for the car; it's
that new. The most notable modifications
were a get of ol shocks (mong) mounted
inthe stock locations, locked rear steering,
and a different spead control to handle the
higher amps of an open motor and seven-

cell pack.
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THE

MUGEN
BULLDOG

BY GARY HASKILL

First seen i the US at the IFMAR War.rd -:Zﬁammansh.rps in De# Mﬂr r:.‘anfamra rms SLTHTIET,
the Mugen offroad car has bean gaining in popelardty among American drivers,

e, 3

The ﬂurhar won the Fifth Annua-f H':-mmm ﬂfﬁ-
road Championships with his Mugen racer.

Studio photos: Dennis Dannehl

| was fortunate encugh to be introduced
to Mr. Tada, the head of the Mugen faciory
on the Saturday of final qualitying, and at
the Awards Banguet on Sunday night, we
happened to be seated together for dinner.
A little over a month later, after talking with
Bruce McAvinew of Varicom, the imparter
of the car, | walked out of his office with a
new Mugen Bulldog AWDS and a lot of
curiosity about what | would find when | got
home and opened the box.

Upon opening the box at home, instead
of just being curious, | was pleasantly sur-
prised. The packaging is well done, with
small parts in plastic bags. The major com-
ponents such as chassis, shocks, motor
and differential pulleys are neatly laid out
in individual pockets of a plastic tray with
a clear plastic cover to make it easy to find
the parts needed for each step. All bags
of small parts are numbered for the same
reason.

When starting assembly of the Bulldog,
| highly recommend laying a clean news-
paper on your work table, and a paper
towel or clean rag on top of it on which to
build your differentials. This is to prevent the
very tiny thrust balls from disappearing from
your table during the assembly steps.

| use Associated's silicona differential

R/C MODEL CARS



I y l o — !. \
v rhagd #iew showing waehes on sfeerng
fnkage and Daita ghock In place,

luba in the holes on he ditferential pulleys,
but Bolink's or Trinity's siicone lubrcants
also work just fine, These are all a geltype
silicone, which stay where you put . Care-
fully remove the larger steel difierential balks
fram their plastie bag one a1 & time 1o n-
stall in the plastic diffsrantial pulleys If
they're a litle hard to pick up, usa needle
plers 1o carafully el the bals over each
haole in the pulley, then genily prass each
ball irto the hole with a finger Acdd a litle
marg silicone o each bal on both sides
oithe pulley before setiing the shafis & and
‘B° from opposite sides. I may seem as
thaugh I am takimg a kot of tima on tha
difierentials, but this |s the most crucial par
ol the entire assambly process of the car.

Put & shght Kink in the threaded and of
the ditterential adjustrient screw. This is ko
caussa the screw to bind slightly 25 vou put
i S0 inal the ditfenantial can hotd an ad-
justment sstting betier without changing
during a race, After vou screw in the ad-
justment screw to the recommended 2mm
spacing under the head, add some of the
silicone gel under the head of the screw all
the wary araurd. You can than gantly install
the very small threst balls under the head
af the screw and lhey will slay in place
without tape 1o hold them, Use the tooth-
peck you used to-apply the gel io e
difiarential screw o pick wp the balls, and

DECEMBER 1885

Right mear view 2hows momver fostallation and fm#ﬁnﬁ.'-‘ﬂhﬂ far
afearing Accass fe iniands is easy wath open bodly framewark,

Maror and power amg for the Futaha speed
control ang wigile from this Iefe g wise

‘ny

when you have them all in place gerntly
fighten the screw slightty and work the
diffarental some &3 vou tighten it to the
paint whara it is somewhat free but you fiesd
bensicn &5 you hald the pulley, and the op-
posita shafl should twrn in the opposite
directian.

It adding the optional ball bearing set
(recommensed for raging), add the bear-
ing now anm each difterential shat and in-
shall the joirt, Some Tamiva Thread Lock or

T :
e . m L.

e’ - _— - i

A Ay

Muen Blitidag cames off the readicen furg at the (FIAR Wond Championshins recenty,

oy viaws af mar shows wing and mouging
Tubes, mar sway bracker and Dwlts shock,

Laft mar vigw shaws mar steaning Jocking medhod, Daltr ghock and
mator installation, ples callars a0 FUSADENSan ping

Zap Lock BMedium are recarmmeanded hers
to keep the set screws fram backing out of
the joints with use

The center differential is used more as
a cluich or "siipper’” but on my car | built
it right and use pust the front and rear
difierential of the car independently to ad-
ust the handling of the car to each track,
Mara front tightness than rear makes the
car "push,” mare rear tightness will cause
the car 1o “oversteer” Both about the same

- e ]

The Migen cought the apa of the author (m Del Maranel e e HAD 0 Rive ong of his owmf
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MUGEN BULLDOG
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D Hole

DRILL A
ToaHsw E
ADJUSTMENT, R |,

makes the car neutral,

If you want a true differential action out
of your slipper differential, | recommend
taking some sandpaper or emery cloth and
“surfacing” the opposite sides of the center
part of the gear, as it is slightly thick and
a little distorted by the molding process ithe
tactory is already fixing the problem), Next
take a drill and ream each hole in the gear
slightly oversize to the point where the
differential balls will barely stay in their
holes. Carefully clean the gear and add the
silicone gel as you did earlier an the front
and rear differentials and assemble accord-
ing ta the instructions. it is now a true
differential. To be honest, | have nat tried
this on my car, but Chris Chan has done
it to his car and claims it works better this
Way.

Belt drive has been used in 4WD cars be-
fore, most recently in the Hirobo 448 and
of course Chris Allec's Hirobo-baszed,
scratchbuilt WD car The belt makes the
car exiremely guiet, and I've gotten very
good battery life with no noticeable sacrifice
in parformance,

The rest of the car is very straightforward
and simple, but there are several modifica-
tions which will help perfr::rmancg and
ruggedness of the car

The first modification is very simple. Bolt
on a pair of oil shocks. Either Associated
1.32 rear shocks or the new Delta pressu-
rizad shocks fit right in the stock mono
shock locations, Kyosho rears will also fit,
as will Farma. | plan to try a dual shock
setup on the rear end soon, after | find time

o make a new rear brackat.

The next thing | did on my car was to lock
up the rear steering. Actually, on really tight
tracks four-wheel steering could be an ad-
varntage, but the stock ralio is just too much,
I plan to experiment some, but the final ra-
tio will probably wind up about 5 or 10 per-
cent rear-to-front steering, instead of the
stock 25 1o 30 percent

| also made slots in the lower pan to ac-
cepl rebzable tie straps to hold in the bat-
teries instead of the stock copper strap, |
made notches at each end of the pan so
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SOME SUGGESTED MODIFICATIONS TO THE BULLDOG BY THE AUTHOR.

| could add drilled out Dubro 116 whee!
collars to the inside end of each lower sus-
pension pivot shaft to prevent the pins from
sliding out of the suspension arms once
they start to wear. The pan locks the collar
so the shaft can't slide in toward the center
of the car, and the collar keeps it from go-
ing the other way. | also added drilled out
collars on each end of the upper shafts. Put
washers over the balls on the rod ends of
the steenng linkage to prevent the balls on
the rod ends of the sleering linkage to pre-

Nate collars in place on lower pins, notches in
pan to locate collars, and & ot cut for tle wraps
to hold batteries in ploce,

vant the balls from popping out of the rod
ends upon a hard landing or a hit from
another car

R/C MODEL CARS



MUGEN BULLDOG
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Overhead view showing servo arm with washer on rod snd, antenna

twbe and mount, and tie wrap on batteny pack,

I changed the speed control on my car
to give more proportional movement and
control. An Associated RC10 resistor
bracket bolts in place like it was made for
the car, or one of the now commonplace
electronic units can also be used, if your
budget can handle it.

Also, on my car | added wing tubes to
the rear of the car and an Associated an-
tenna mount from an RC10in the stock lo-
cation. Stock wheels will accept several
different tires besides stock, most notably
Proline #09-834's which fit Yokomos, or
even Holiday Bugay tires if the center ridge
is cut out. Lightly sand the circumference
of the wheel first, then glue with an instant
glue such as Zap CA+.

To counter my personal problemn with
seging a dark car at night, | added Top
Flite's reflective trim sheet to all exposed
areas of aluminum on the side frames and-
sway bar brackets, and all the flat surfaces
on the roll cage. | even added a piece of
clear 030 butyrate sheet to the front of the
cage and added reflective trim sheet there
as well. This front piece is held on with
“Shoe Gog" and acts as a front number
plate and wing.

To complete the setup of my car, | used
a Futaba 3PG Magnum system with an
S51315H servo for steering, and Futaba's
MC-1068 spead contral, and ane of thair
new R102H micro two-channel receivars,
This unit is tiny! It only weighs .77 ounces,
a real bonus far keeping a car light. With
a six-cell battery pack and ready to race,
this car weighs in at a feather light 3-1/2
pounds, ROAR legal minimum for 2 4WD
car. That includes a wing and concours
driver in full cloth uniform. ORRCA rules
don't even have a minimum weight, and this
car, using lightweight equipment and regu-
lar driver, could probably come in at an
astonishing 3-1/2 pounds without amy major
madifications.
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Clozse-up of right rear with whee! removed to show large digrmeter

bearing and axle drive pin in place in steering arm,

Back side shows shock mount, wing tuhe instaliation, gnd receiver installation,

Mow to the good part: performance on
the track. By adjusting the front and rear
differentials, the car's handling is adjusta-
ble to almast any track conditions and lay-
out. Toe in and shock rates are other areas
for experimentation. With its light weight,
the car accelerates quickly with the stock
motor and 14-teoth pinion supplied in the
kit. Mugen offers a range of pinions from
11 through 16 teeth to handle any condi-
tions imaginable, but with a stock motor 14
or 15 are fine, and a 12 or 13 work with
really hat opan motors on seven-cell packs.

The car slides easily into a turn and is
very smooth in transition from low to high

speads. The belts make this car very quiet
and battery life with mild stock motors can
be as much as six or seven minutes on six
cells, withaut giving up performance,
The car took me approximately two
weeks to sort out under racing conditions:
as | finished everything at 2:30 a.m. the day
before the 1985 ORRCA MNationals my
qualifying left a lot to be desired because
of numerous little problems and several
cases of "brain fade” from being averly
tired. Mavertheless, | happened to win and
bump in two Open Class Main events after
leading each by over a lap with a car that
wasn't really ready. | was hooked!

R/C MODEL CARS



STYLE MeTeRs.

CENTER HOLE NEEDS
TO CLEAR THE ARMATURE
SHAFT Bess o©N BeT
Yokome AMb MABUCHI

_.E'—-x._\
MOLNTS

INCLUE

PLATE 062 =080 THICK ALUMINUM

NEwW MoTER. MouNTING PLATE
70 LEFT SIDE FRAME
IN THIS RELATIVE PosiTI/oN To
ALLow GEAR MESH ADJUSTMENT,

THESE HoLES NEED To BE
SPACED TD CLEAR SCREWS

Te Herd Yokome AND MABULH|)
MoToRs To THE PLATE.

THIN WASHERS WITH
ALL  NECESSARY ScREWS.

PLATE SLIDES UNDER
SLREW HEADS AND
VWASHERS.

The following week at a local Friday night
race | qualified the car second and finished
second in Open 4WD behind 1985 ROAR
AWD National Champion Eustace Moore,
One week later | was fortunate enough 1o
win at the same track after being top quali-
fier. The car was finally working in Open
Class with saven cells, but how would it
waork on six cells with a stock motor. | had
heard the horror stories about haw much
drag belts caused and woendeared if a stock
motor could be fast enocugh.

The answer came the very next day in
the new 4WD Stock Class as | was able o
grakb the TO spot at the Sth Annual Western
Offroad championships and on Sunday im-
proved the time and also won the "A" Main.
The car, with "Big Jim" Greenameyer's
Checkpoint stock motor, never skipped a
beat and it handled beautifully all weskend,
as almost anyone in attendance can attest,
Mot only is the car good with seven cells,
but also with six. Talk about impressad! Two
TQ spots and two A’ Main wins in two differ-
ent classes at differant tracks in only two
days. This car really works, and it was oy
twio weeks old at the time of the Western,
Besides, | have never had any car that was
quite as much fun to drive

The funny litthe “fexible flyer" may still ba
ugly, but then so is a Volkswagen Bestle,
Who cares? It works fine and is fun to drive,
and that is what sold me on the car. | now
have two of tham, one for sixcell 4WD
Stock Class, and the other for Open Class.
The Stock 4WD car is pictured here

DECEMBER 1985

Herad-on shot showing upper collars fn place,
and John Cukras-modified front steering arm
with aluminum insert.

Right front view shows washers on rod ends,
servos and antenna mount Holiday Buggy
tres and callars on suspension shafis as well.

The Bulfdog fs a fierce competitor, responsive and rugged, right out of the box. Photor Dowdy

What's really neat is the fact that now
several manufacturars are working on trick
parts for the car. Most notable at this point
are M.LP who are working on custom
difterentials, JG. Manufacturing, who are
making skid bumpers and kydex belly
pans, and Advance Turning and Mfg. are
making some absolutely beautiful alioy
wheels, and even Parma is working on
some trick parts for the Bulldog. Cther

manufacturers I'm sure are also planning
on making aftermarket parts, Several of
those products should ba on the market by
the time you read this article.

3o if you're looking for something out of
the ordinary, really fun to drive, and works
well almost box stock, for about half or less
that the price of a Yokomo, take mora than
a curious look at the Mugen Bulldog. | think
yvou'll be pleasantly surprised. | wasl @
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IN THE 1/10th side of
electric car racing new klts
are released every manth
from the Land of the Rising
sun. MUGEN are a new
name to this game. Their
'BULLDOG' follows
tradition in being named
after an animal, but from
there on it is different. The
main features of this kit are
well thought out, and
commend themselves to
the beginner and expert
alike.

The presentation is very
good, a large colourful box
houses all the parts in
aither vacuum-formed trays
or labelled plastic bags. A
ten page instruction book

is provided consisting
mainly of diagrams and
pidgeon English
instructions.

The first thing on the
menu is the differentials.
There are three in this kit,
one for each axle, and one
in the centre. Assembly is
straightforward. In the
plastic drive pulleys are
eight large balls which act
on two washers just as
established practice for
1M1 21h cars. Itis much
easier to aszemble the
{very) small balls for the
screw adjuster by smearing
grease into the coned
recess than trying to glue
them to a piece of sticky

L

tape as suggested. Place
the adjusting screw
through the assembly,
smear the recess with
grease, and then put the
balls in position. When all
balls are in place, lighten
the screw as described. |
recommend that the large
diff. balls also be greased
prior to assembly, just a
small blob on each ball.
Adjusting the differentials
is easier if they are set
quite tight, bedded in by
running the car, and then
resetting them after the first
run. All washers should be
glued as directed using,
Super Glue. Be careful to
remove all traces of grease

C‘QDD&JI{.' page: mear 'n' moody, the ‘Bulldog’ presents & no-nonsense ready-for-action image. A bove: the cenfre drive
Foine with one side removed o show interior consfruction. Balaw: the nompleled drive column litted (o the ehassis pan
suspension bulkheads- and wishbones gre in plece. Ingel: the front, rear and centra diffgrential units.
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fram the spindles and
washers before doing this
with Lighter Fuel

{ Ronsonal) or similar,
otherwise the glue will not
take, Once complete, put
aside and start on the main
assembly.

The centre spine of the
car carries all the drive and
suspension components.
Select the exact sideplate
and drive belt shown in the
diagram, da not be tempted
to start with the other side!
Carefully tighten screws
going into the Plastic,
otherwise they will strip
and-not clamp: Using a
large Phillips No. 1 point
screwdriver, insert all the
self-tappers into the metal
before locating the servo
mounts and steering
linkage carriers, & small
screwdriver will not give
the leverage required, and
the head of the screw can
be damaged.

Once complate start on
the other side. When all the
diffs and belts are
positioned,. a small elastic
band around each end
helps to keep the side plate
in position whilst the
sCcrews are inserted. Be
especially careful of the
screws which retain the
suspension brackets, they
can strip easily if not
tightenad gently but firmly
to retain the bracket.

Suspension

The four corners of the
car are identical, and once
the suspension for one
corner is mastered, the
others are the same. Thare
are no clips to retain the
pivot rods, but the push fit
in the brackets is seemingly
alright. Place the spacers
for the lower wishbones as
shown in the instructions.
Fit the underguard and
anti-roll bars. Take care
that the tie-wraps are
positioned exactly as
shown, otherwise there will
be excess slack in the roll
bar pivots. Before fitting
the monoshocks, push the
pins through the end holes
and remove them to size
thelhole. This makes it
easier to assemble through
the yoke on the suspension
arm. Install the steering
linkages as directed, and
use the supplied servo-
saver only as this gives the
required steering angle
front to rear.

a7
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Completa the kit by
fitting wour choles of spead
conltroller and recaivar,
there iz plenty of room for
all thie commaon makes, Fit
the roll cage, Install tha
driver Nigure (10 make the
car legal under BROCA
rulea} and el 1he toa-
inftoe=out of front end rear
wheslz as shown in the
imstructions. Lastly, alue
the tyres 1o the rims, | wsed
Super-Giug, and bolt them
to the axles making sure
the drivi pin is correcthy
located.

T - — —
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| found It Impossible 1o
52t the air dampars as
diracted, the car always
bounced when dropped
Iram a height of 15¢ms In
the end I found a setting
which minimissd fhe
bounce, his was with the
air blead screw [ust nipped
tight.

Lising the standerd speed
controfler, & Sanwa ‘Dash’
radio gel, and the supplied
maotar, | g8t farth to the
local park, Acceleration s
good, and the llat surface
handling well damped.

Slearing iz very positive,
tending to oversieer if lhe
grip is low: Running on
damp garth {plenty of that
this y=arl) the arip from
ihose large tyres wes
axcellent, and the steering
less sansitive. Acceleration
remained high, painting to
Good grip and working
difereniialz. After the first
run adjustmeants were made
fa the cantre differential
and the rear axle
dillerantial to give freer
maovemeant, O he second
run mo change in handling

TRy
‘-i- R
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i o Laa

gl QN The raca irack

was detected! Although
fitted with plain bearings,
the car ran very freely, and
I5 quite acceptable for
beqinners, A bearing kitis
available.

Thiz is an excellent kit
fram the enginearing
siandpainl, The cenire
Spine ks strong, regic, -and
meintenance frea. Each
corngr of the caris
identical, making far low
cost and minimal spares
haldings. The alr dampears
work well even on’ bumpy
surfaces, amd Bppear fo

L&t phe drve spatem wisen camalalag
is ewrdrom afy rigia giamg & gogd fuate
far i Suspananed L wark fram., Tho
CTIBSELE poan s manulscd urada' roum 8
vry thim amd Maxibke plearie Godan:
Eha "Balldag” roll-dage B mouited in
ﬁl:":l'g.'u.'."l_ll:.l.'ilr.lu ATMT Epn he aarsk
FEdved. Copasihe dagne. Tha E{'.'J-Lll.w'
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need o maintanance al all.
The front tyres project
beyond the chassis making
landings easy as the
chassis does nol touch the
ground first and dig in. The
anly reservations are motor
changing, which needs
care not 1o lose the screws
in the sping, and steering
linkages which could wear
unless totally replaced by
ball joints,

Lastly | am not convinced
that four-wheel stearing is a
goad thing in general, and
intend to try the car without.
Four-wheel stearing cars
hawve nol proved compatitive
al the highast levels, yet 48D
has.

All reund a very good car
which should find fg:lamur
for its simple construction,
maintenance and handling.

The price Is £120.00 faor
the kit complate lass Mi-
Cad battery pack and radio
gear. quite competitive by
modern standards.

UK Imparter: {nano Engines
Lid, Available through good
model shops

* NEW PATTERN DESIGN
*x LIGHT-WEIGHT

x BEST MATERIAL

* REASONABLE PRICE

EXCLUSIVE AGENT:

INFINITE TRADING CO
RM. 309 SUMMIT INSURANCE BUILDING
789 NATHAN ROAD, KOWLOON, HONG KONG
TELEX: 52629  TELEPHONE 3-816323

HIGH PERFORMANCE TYRES
For 1:10 Off-Road Racing Buggies

-

T5-2213

To-2212 e
75.2211 F. Tyre for Hat Shel T5-2213 R, Tyra for famiy

kg
for Har Shar T5-2274 (. Tiyre for ¥o ;
T5-2212 R, Tyre for e Tore o Tamya

MAIL ORDER ACCEPTED
TRADE ENQUIRIES WELCOME
DEALER & DISTRIBUTOR INVITED
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