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“I know, indeed, the evil of that I purpose;
but my inclination gets the better of my judgment” euripioes

IN VIEW of the vast amount of material that has been written on the subject of enthusi-
asts’ modifying their own engines to produce more power, it is surprising that so
little has been said on the negative side along the lines of Euripides’ quotation. This
pastime is so popular that it is easy to overlook the magnitude of the task which awaits
a nonprofessional when he tries to extract more power in his own garage. He can get
into even worse trouble if he tries to supervise someone better equipped with tools and
zeal than with knowledge. The internal combustion engine is, after all, a reluctant enough
creature in its mass-produced form. In spite of this, the would-be creator of tigers
generally approaches the problem with a light heart and boundless optimism—but only
the haziest notion of how an engine will react to major rearrangements in its structure.

A detailed explanation of this question would require extensive study, but even a
cursory examination of the subject reveals several possibilities for the advocates of
do-it-yourself power increases. For the sake of convenience, let us break the engine
down into the three major areas receiving the most attention from those in search of
the elusive horsepower. These are. in order of their popularity as starting points: the
cylinder head (we include all of the valve gear, whether in head or block), the lower
end (crankshaft, rods and pistons), and the actual crankcase and cylinder block.

IF YOU TRY HEAD MILLING

The long road to power most frequently begins with the cylinder head, and the start
usually takes the form of some fairly substantial amount of metal being chopped away.
This chopping is done in the name of high compression and improved efficiency. both
very praiseworthy, but unless caution is used the results may be quite different from
those expected. It is true that an increase in compression ratio will usually yield an
increase in power and torque, but milling the head can be a dangerous practice. Remov-
ing metal from its lower face may weaken it to such an extent that the increase in gas
pressure (which was the reason for the milling) may warp the head. If this happens
you may expect no end of difficulty with your head gaskets.

Even if you manage to avoid or overcome this trouble, there is another awaiting you.
In the high-compression engine there is a strong tendency toward a too rapid rate of
flame propagation, this producing in turn a sudden pressure rise inside the combustion
chamber, which manifests itself as a roughness under full-throttle conditions. Most sports
cars are afflicted with this trouble even in their stock form, although engineers are
careful to hold it to an acceptable level. If your car is one of those borderline cases, you
cannot expect to effect any great increase in compression without losing a great deal of
smoothness. If the rate of pressure rise goes too far, be prepared for your engine’s
bearings to go right along with it. For these and other reasons, head milling should be
classified with head shrinking: both are fascinating but thoroughly barbaric. If, how-
ever, something in your soul cries out for high compression, have the kindness to fit
domed pistons, and avoid cutting metal from an already overworked component.

Enlarging the ports is another of those things that can turn out bad if insufficient
thought is given to theory before starting the job. While it is safe to say that the average
production engine will benefit from a general smoothing and matching within the
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induction system. it is quite possible to go too far. The
danger lies in the fact that the material forming the ports
and valve guides also serves as an essential part of the
head’s load-carrying structure. 1f too much is removed, the
head will warp as it is tightened down, and there you are
back at the parts counter buying another head gasket. Then,
too, we must consider the fact that some engines have port
shapes designed for maximum flow with a restriction, or
venturi, in the port just before the valve head. This venturi
is carefully formed to direct the mixture past the valve stem
and head and into the cylinder with a minimum of pressure
drop.

Big valves are considered, and richtly so, prime requisites
for high specific power outputs. Design engineers on any
project, whether their efforts are directed toward the
cheapest of economy cars or an all-out racing machine, will
usually try to fit the largest valves possible. Yet a number of
factors directly (and indirectly) affect the final valve
dimensions.

Valve size is limited mostly by cylinder bore dimensions
in the conventional pushrod and rocker arm layout. This
should not be taken to mean that a 3-inch bore will allow
two valves, intake and exhaust, with diameters totaling
3 in. After allowance is made for adequate cooling around
the valve seats, the available room for the valves is somewhat
less. The economy engine suffers more in this respect due
to the common practice of leaving more room for core
shifting during the casting process. On a sports or racing
engine the manufacturing price is not so important and, by
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failure as the inevitable result. (See the diagram below).

Yet another factor to consider is the increased weight of
the larger valve. The inertia effects from even a few grams
of extra valve weight can be very diflicult to deal with. The
use of a heavier valve spring to cope with this is common
practice, but it requires an even heavier valve if a deforma-
tion of the valve is to be avoided. Luckily. most of the over-
sized valves and heavy springs being sold today have been
designed and manufactured with all of the abhove taken into
account. Even so, the pressure required to open the valve
is transmitted down through every part of the valve train.
which increases the stresses and wear considerably over the
standard layout. In extreme cases the overload has been
known to bend rocker arms, forcibly foreshorten pushrods
and sometimes literally collapse the cam followers. This is a
particularly critical point on some cars and there have
heen examples of almost total disintegration of followers
and cam lobes in less than 2000 miles.

Probably the most critical (and least understood) of all
enzine components is the camshaft and. alas, it is also the
one most likely to be changed in the quest for power.
Before anyone rushes out to buy the latest in “Super Poly-
elliptical, five-phase” camshafts, he should think long and
hard about one basic fact. Any increase in total power will
be purchased with a loss in low and medium range power
and torque. Also, a definite possibility is a reduction in
relinbility: the loss of torque is probably widely enough
undcrsioed to make an explanation here somewhat super-
fluous, but the effects on reliability are less well known.

! At left: this section
drawing shows the dangers
inherent in lead milling.
The sharp edges left

at “A” become hot spots
and may be the cause

of serious detonation.

4 If these sharp corners are

L —— MATERIAL REMOVED BY MILLING

using castings with relatively thin walls, the valves may be
crowded a little closer together. But this is, of course, a
matter for the manufacturer.

OTHER SOURCES OF TROUBLE

Since we are primarily concerned with the backyard type
of modification, we shall confine our discussion to the area
between the two valve seats. as this will be the most likely
source of trouble. The usual procedure in fitting oversized
valves consists of grinding away the port just under the
valve head and then cutting seats of a larger diameter to
accommodate the new valves. This can be just fine, but a
bit too much enthusiasm will leave you with insufficient
material between the valve seats. Since this causes. a hot
spot, two things will happen: first the seat warps, and a gas
leak develops; then follows a swift eroding with a valve
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carefully ground away
N | this particular trouble
N can easily be avoided.
§ Unfortunately, nothing can

be done about the too-thin
area at “B.” Warping

of the cylinder lead can

Fan
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be the result of this.

'%g The drawing to the right
1 \\ shows the weak areas
around the valves after

/ the ports are enlarged and

Z new seats are cut for

oversize valves. This is

HOT sPOT a common practice but one

frawght with trouble.

2

—— OVERSIZE VALVE

Production automobiles have cam profiles giving a good
compromise hetween lower engine speed torque and total
horsepower along with moderate valve accelerations. If we
increase the valve lift we must either try to handle the hope-
less task of dealing with extreme valve accelerations or.
as an alternative, extend the duration of lift. The former
can, unfortunately, shatter the valve gear in a very short
time and the latter. although it offers a chance to hold valve
accelerations to an acceptable level. also produces the ragged
spluttering idle and general [fussiness that has become the
hallmark of the “racing engine.”

BORING VS. STROKING

The old saying, “There’s no substitute for inches,” still
has a lot of truth in it but trouble begins when the
(continued on page 72)
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Q ” LET'S NOT HOP IT UP! [yRiuMPH TR-2/3—MORGAN
|ij} (continued from page 21) High compression oversize (3.425 Die.

Bore) piston-liner kit for TR-2/3. In-
amateur tries to put theory into practice. creases displacement to 2189 cc., com-
Iuggage raCk There are only two ways to make a produc- pression ratio 9.24:1. 15% to 18% in-
tion engine larger: an increase in bore, or in crease in power. These are “"_ same kits
stroke. Let us first consider this business of as -waed In 'I:‘I. 2‘,""“"' ":"""Ph' I:ll:
boring out. Engine blocks are cast with just Evcopens ralisi, T Sampiels oW

F z I , pistons, rings, pins, circli d
enough metal in the cylinder walls to allow :l::::‘ ’:,;:::' r ngl P _n_'s‘;ql:;sp;_.,':l.

for the rebores necessary to correct for TR-2/3/3A TORSION ANTI-ROLL BAR KIT.
normal wear, plus a little bit to compensate This kit greatly improves the general

NOHOLES TODRILL ...

for any core shifting when they are cast. road-holding and cornering power, and
This places severe limitations on the amount also stops that inside rear wheel lifting
of metal that can be removed. If some dis- during severe cornering. Reduces fire
cretion is not used you may find yourself wear by as much as 35%. Easy to fit—
with an unintended water injection system. only two wrenches required. Complete

A less popular method (for financial rea- with all fittings, bolts, brackets, rubber

sons) of expanding the size of an engine is bushes, insulators and bar $29.75 P. Pd.

to lengthen the stroke. Stroking is often done Competition clutch & brake lining for

by the more serious members of the hot rod TR=/8, G- & athey: sparis aars; Sond
for complete price list.

it Ma.a, TR-3, Austin-Hoaley. set; using the metal spray process, they COMPHITION ENGINEERING WORKS
Al metal Heavy steel tubing,long lasting have done some seemingly impossible things MQG-A, TR-2/3 & MORGAN SPECIALISTS
hard chrome plating. with standard crankshafts, and with a great Dwr:gr?)n.'sg?_(:?’:.,‘:,o
Ov-l:silzc.:ilﬂmn-wof Mln:d cups grip over deal of success. There are, however, dangers
""“.'.'l ﬂm‘m m”'”&’:"z dpimniy I':":::’ involved that may lead to the most dire con-
Record time on-off.... $21.95 S(;qll;?nﬁes' F_irst of a.tIl{,1 therz ish the nl:imer SPORTS COMFY CAR CAPES
- . . of higher piston speeds and the resultant Gentle the back draft, keep
wﬂ:i 'dl wfm’:':t::’;: engine stresses. Nearly everyone is aware of :“'qr“‘p;':,d“':,“'“;;""r:aﬁ”:;:;:
Same fine features os above. these but since even a moderate increase in en and children in twill
For that distinctive sporty look ! $24.15 stroke depends heavily on the ability of the ;:fﬂ"—°’d“’°"-‘l’"hﬂ“§""ad
firm doing the metal spraying, we must rule c00 w'u'n orts Prod.
See these 9 zaecks ab yowt dealer. out what would otherwise be a rather easy Rm. 303, 880 E. Colorado
Mail . way to more power. Actually, it is wiser to Pasadena, Calif.
orders: e r hersuee mebev | spend your money on boring than on strok-
odd@wlestox.Thankyou! | ing, The reason is simple: displacement in- JAGUAR OWNERS

creases as the square of bore increases, but

E , WMIIIH Duncan Place stroking is only a straight-line function. Also
: Manhattan Beach'lo Calif. | there is the danger of breaking the crank-
shaft. A broken crankshaft is not really so

1GN ITIOVS OHGANIVER——

d con ours beauty to
our engine. Heavy gauge
and polished aluminum.
other makes on request.

95, Post paid money

MSWM . a < 5 n 'k tee. Dealer In-
= horrible an ailment as it may sound if all qulrlezsufll;:"l‘l;;. s
22“ GOLD the broken pieces stay in place. However, DON ATWOOD
we are discussing modified engines and there Lond]Sovine Ave: e,
and one color on 12 oz. is more than enough reason to expect that
heavy bottom glass. the breakage will occur at some fairly rapid S w—
Choose your car . . . i i i i
ose Y engine speed. Obviously, the flying bits and NIGHT WRITING RALLY PEN
e:f‘gaﬂ?:n‘auuaruﬂsat::'al;:aaﬁa(‘:m- ends of a broken crankshaft can cause a very (ballpoint) with light. Exclusively designed Ger.
i i instrument of highest quality operation and
MG-A, Mercec’ies 190SL, Porsche nasty oil ]eak. indeed. ::;:apnenra;ce. ";.‘rlue creation of genius in functional
Spdstr, Porsche coupev Sprite, Supercharging, once a very popular prac- ;-mt::mm];:lu. :flnil:eat stlandn::}ﬁ&:wﬁrilaanﬁpsx_n-mﬁ
.. = 3 hattery. 1¢ ultimate in a . i
:;Isua“r‘tper::f :sul;:r'sg:e"&fy.mo or tice wnth‘ the manufacturers of sporting-type 1% e California). Money back guarantee. I!)ealfr
ST 8448, Sabeh s 4008 automobiles, has fallen into high disfavor in P e o e ey e
inc13des mailing :l'ld taxes. Sat- recent years. This is a real pity because the LSO_ San Vicente Blvd., Los Angeles 48, Calif.
isfaction guaranteed, send check blower, if properly used, has fewer disad-
toi— i G B vantages than any other means of achieving
DAWSON'S sta aranue Ra. high ifi tputs. This i i
Dept. R | Cajon, California igh specific power outputs. This is particu-
: larly true when it is fitted as standard equip- RAI'LYE' E,?H:FMENT
ment and not bolted on as an afterthought. New Dual Electrie Counter with cmm:nlens.iln;;i i e
lf the thWﬁl‘ l'ld 't d H 3 proof geared l"mpu]se unit, complete—!
Auto Top Lift. Removes stores hardtop.....$9. d th A a 1ls drive hﬂl'e hwell heng]:j ér.lcjl:ﬁxmxl 9" “super accurate Rally Indlcatorf
Italian Driving Gloves. State size. .. 7.95 necre ere 1s no reason why they shou & Rally Indicator—$8.50. Watchholders $2.50 &
n’«; uquHC‘l’:;lplf Cover.... not be at least as reliable, or wear as well, $3.50.  Write us today. Our New Address
edman Hedcers ........... Stevens Engineering Co., Dept. R
Free Catalog for your car. 26 paqn of qondlel 48 a’f“’ other powerplant 'component. Then 340 N. Newport Bivd., Newno'rt Beach, Calif.
JAMES AUTO SPECIALTIES too, if the boost pressure is held at about 6
Box 151M. Pasadena, Calif. pounds per square inch or below, the strain

on the engine proper is little different from

that encountered with normal aspiration, AUTHORS WANTED
All of this brings us to the bolt-on super- BY N. Y PUBL'SHER

FOR YOUR
VOLKSWAGEN

TRAILER \ 2 c}’largers _current]y being of{ere(-i £9na0ER0 Leading book publisher seeks manuscripts
; ries. While these are not entirely without of all types: fiction, non-fiction, poetry,

HITCH fault, they do offer what are probably the scholarly and religious works, etc. New

X 7 t. 5 authors welcomed. Send for free booklet RT.

best results for the least expenditure in time Vantage Press, 120 W. 31 St., New York 1.

Special design. Attaches to torsion bar and rear bumper or money. The main trouble with the super- (In Calif.; Eguitable Bldg., Hollywood,)

supports. For Volkswagen, Karmann Ghia, Transporter.
Low priced. Machined solid hitch balls, cad plated or
chrome, also available.

charger stems from the fact that it requires
a certain restraint from the driver—and

, - therein lies the rub. The addition of a blow- DUAL ELECTRIC RALLY ODOMETER
LICENSE Good looking. Zinc plated to pre- 5 h F: 100ths OF A MILE— NO STOP AT SPEED CHANGE
BRACKET vt ot No-oten tosd il no er raises the power peak of the_ production WRITE FOR INFORMATION
special tools needed. engine far bey_ond the aa:fe maximum num- INSTRUMENT REPAIRING
See vour dealer or worite for bulletin ber of revolutions and, if the driver waits g OMET 4 4 o £
Dealer inquiries invited. until the power begins to fall off, he may very 2 il Ee Aok ;
GRAND PRIX MOTORS & MFG. CO. well find that some vital engine part has FOREIGN CAR SPEEDOMETER SERVICE
b fa]]en Oﬂ- ins:end. 4311 SUNSET BLVD. HOLLYWOOD 29, CALIF

858 N. Main St., Big Rapids, Michigan
72 ROAD & TRACK, JULY, 1959



FIRST IN SPORTS
CAR TRAILERS

IMMEDIATE DELIVERY
FULLY ASSEMBLED

Attaches to all Imported Cars

Designed Specifically for
Sports Cars

"SPORTY" Model 30"x36"x8'7"

"Sporty II"
model
34" x 42" x 21"

‘

PRICED FROM $89.00
ADLER ENGINEERING

1344 Seabright
Long Beach, California

DESMO-KIGASS WINDSHIELD WASHER
§ ‘g ss.oo

Available from
1 North American Distributor
Y U AIR INDUSTRIAL
DEVELOPMENT
Ly [Canada) Ltd.
P.O. Box 73,
Willowdale, Ontario

INTERNATIONAL DRIVING PLATES

Imported, Solid aluminum—Black letters on_white
:id\gmund Also ava:lable

" Germany ; S
1" Italy; “F”’ France; “S"
Sweden. $2.00 each post-
paid. Money back guaran-
tee. Dealer inquiries in-

a vit
CONTINENTAL TAGS

20 CHESTER DR YONKERS, N.Y.

-Downtown Motor Sales, Inc.- 1

- VOLKSWAGEN
i and

i PORSCHE

B Sales and Service

|
1501 N. Bdwy. Oklahoma Cny i

L---------------

THE PICO WHEEL coO.
We Service Wire Wheels
(nipple type only)

Can lace most any size rim to your hub-
aegll.h Can cut your wire wheels to 15 or
nch.

910 W. Pico Blvd

. I.M Anqclos 15, Calif.
Rl 9-352

DUAL CARBURETOR MANIFOLD KIT for
VOLKSWAGEN

® Uses stock Volkswagen Corburetors and air
cleaners.
® Fits Volkswagen sedan, Ghia Coupe, and truck.
® $48.00 prepaid. Write for free brochure
O. W. DIETZ ENGINEERING CO.
P.O. Box 35, Harper Sta., Detroit 13, Mich.

Southwest's »st and Largest Parts and

S Institute for Imported Cars

THOROUGHBRED

CAR COMPANY

820 N. BROADWAY = OKLAHOMA CITY
M G+ MORRIS = AUSTIN-HEALEY « JAGUAR » ROLLS-ROYCE
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Miscellaneous troubles that can be a part
of the decidedly ungentle art of speed tuning
include such unlikely-sounding things as cav-
itation at the oil or water pump when turn-
ing more revs than they were designed for,
and the frequently horrible tuning problems.
New and entirely unpredictable settings will
be required for both carburetor(s) and dis-
tributor after the hopping up is finished and
the equipment needed to plot a new advance
curve for the distributor is seldom to be
found in the family garage, or indeed even
in a large commercial shop. We suspect that
probably 90% of these home efforts fail as
much in the tuning as in the actual modify-
ing of the engine proper.

MODIFICATION KITS

There are bright spots in this sea of
gloom; a few specialty firms have begun to
make engine modification kits for small se-
dans. While frightfully expensive, these are
very well engineered and seem to give as good
a reliability as the car had in its standard
(and much slower) form. Many automobile
manufacturers use the same basic engines for
both sports and family-type cars. Typical of
these is the British Motors Corporation,
which has only three engines powering three
sports cars and no less than 12 different se-
dans. The only differences in the engines of
the same displacement are their state of tune.
Thus, the owner of one of BMC’s small se-
dans who desires a little more power and
speed has only to purchase the parts from
the appropriate sports version and install
them. This is probably the only hop-up
method which does not, in some way, reduce
the engine’s reliability factor.

An interesting adjunct to this business of
modifying engines for power is the number
of firms in Europe whose products are made
for just the opposite purpose. For instance,
the owner of a Volkswagen can purchase
smaller cylinders and pistons to decrease his
displacement, and he can get an even smaller
intake manifold and carburetor. Needless to
say, this type of equipment isn’t too popular
in the U.S., but a car so equipped will go
for miles on just the smell of gasoline. In
Europe this is sometimes more important
than mere speed.

It is not without some trepidation that we
take such an unpopular stand on a subject
so near the heart of the enthusiast, and prob-
ably tar and feathers in the place of laurels
await the writer of this kind of article. There
are times, though, when it becomes necessary
to take the unpopular side of a question in
an attempt to place things in their proper
perspective. The hard truth of the matter is
that only a handful of people, outside of the
engineering profession, are capable of con-
sistently producing successful engine modi-
fications. There have been exceptions to this,
very likely due more to the laws of probabil-
ity and chance than to know-how and intent.

However, human nature being what it is,
people will continue their pursuit of this ex-
pensive and occasionally disheartening pas-
time in spite of the obstacles. To those who
feel that they must persist in the search for
more power, a few words of advice: spend at
least as much time in study as in action, and
as much money on reliability items as on
pure power. If this simple policy is adhered
to, your chances of success will be sub-
stantially improved and at least some of the
pitfalls inherent in this type of undertaking
will be avoided.

Norm Thompson

Unumwﬁ and &nm!ﬂlei Spoilhue
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NOT IN STORES

Handknit
INDIAN SWEATER

Entirely handknit of heavyweight
pure raw wool by Cowichan Indians
of British Columbia. Sheds rain &
snow all day. Natural black-gray-
white yarns form traditional Indian
folklore designs. Each is original &
different! Rare and treasured "heir-
loom" quality. Will last a lifetime.
Handsome, comfnrtable all - weather
protection. Give men’s or women's

suit size, height, $3950

weight. Perfect fit tpaid
pos
M Zipper cardigans $47.50

ORDER WITHOUT RISK ON OUR MONEY-BACK GUARANTEE

SOLD ONLY BY MAIL ORDER

Unusual imported exclusive
clothing, boots, equipment
for men, women & children.

ORDER DIRECT AND SAVE!
Write for Free catalog TODAY

Norm Thompson
1805 N. W. Thurman, Portiand 9, Oregon

THE ‘SPRINGRIM’ WOOD-RIMMED
STEERING WHEEL
A de luxe 15-in. wheel (plain 3-in. boss) with
silver anodized dural frame and no metal or
rivets showing around the rim (inside or out).
Will be used on Cooper-BRM. $35.

rndiltur badges for FER

MASERATI, LANCIA $2.50 ca. ALFA EOMEO 52 00
ea. Coming soon: LISTER Lapel pins of same 75¢c ea.
Car badges by Gaunt Civil and Military, send for list,

$7.50 ea.
SOLID
GOLD
CHARMS
(9 carat
~ London Hall

Genuine  makers'

| e l
i o :

~ Brooches or
Stick pins

Ke%_ Rings

TE vau?u‘ﬂﬁunn?bsw KUsTiN
LOTUS ELITE, . ,
HEALEY, ASTON MARTIN, TRIUMPH, MER-
CEDES 300SL, COOPER CLIMAX.
Les Leston driving gloves with crochet backs. Tan or
yellow. Sizes 7 to 10%, $6.00 pr. Helphos scarchlight
—write for details.
An import duty of 30% on charms and 10%:2% on
steering wheels will be payable to postman upon de-

livery.
MOTORBOOKS

Mercer,

$40.00. Available for:

RFD Ne. | Maine
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