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pi = 3.141592227 (rounds off to 3.1416)

CENERAL SPEED RPM GEAR RATI O FCRMULA:
(a) Cal cul ation of speed:
nph = (pi)(tire diameter in inches) (60)(rpm
(12) (5280) (rear end rati o)
V¢ can rearrange this fornula al gebraically to arrive at two rel ated
formulas. One for determning rear end ratio at a specific speed. And one for
determning rpmat a specific speed.

(b)Cal cul ating the rear end ratio required for a specific speed and rpm
rear end ratio = (pi)(tire diameter in i nches) (60)(rpn
(nph) (12) (5280)

(c)Calculating the rpmfor a specific speed:
rpm= (nph)(12)(5280)(rear end rati o)
(pi)(tire diameter in inches) (60)

Exanpl e: Suppose we want to find out the rpmin and out of overdrive at 70 nph.
The tires have a 28.2" diameter (M chelin 235/75R15) and the rear end ratio is
3.78: 1.

First we calculate the rear end ratio in overdrive. Miltiplying 3.78 times 70%
will give the ratio in overdrive (both Col urbia and Bor g- Var ner have the sane 70%
overdrives). This is (3.78)(0.70) = 2.65 in overdri ve.

Usi ng fornula (c) above: Calculating the rpmat 70 nph out of overdrive (which
is the direct drive ratio of 3.78):

rom= (70 nph)(12)(5280)(3.78) = 3154 rpm @70 nph
(3.1416) (28. 2") (60)

Calculating the rpmat 70 nph in overdrive (the overdrive ratio is 2.65):
rom= (70 nph) (12)(5280) (2. 65) = 2211 rpm @ 70nph
(3.1416) (28.2") (60)

TEMPERATURE AND TIRE PRESSURE: For every 10 degrees F change in tire
tenperature, the tire pressure will change 1 psi. An increase intire
tenperature will increase tire pressure, and vice versa, a decrease in tire
tenperature will decrease tire pressure. Note: this is tire tenperature and not
air tenperature.

TEMPERATURE QONVERSI ON FORMULAS: (where F is fahrenheit and Cis centigrade
F = C(9) +32 C = (F-32)(5)
5 9



COMPRESSI ON RATI O FORMILA: Where CR is conpression ratio, V1 is the volune
in cubic inches of one cylinder, and V2 is volune of one combusti on chanber in
cubi ¢ i nches.

CR = (V1) + (V2
(V2)

Huntington’s “Soupi ng the Stock Engine” which was published in 1950. It nakes a

| ot of assunmptions and is somewhat conservative, but at | east it gives us sone
idea as to what to expect for our efforts.

The following are multipliers for horsepower increases per nodification:
Special Al heads 1. 08

Addi ti onal car bs 1 per either 3 or 4 cylinders, L head = 1.10
same except OHV = 1.15

1 per either 1 or 2 cylinders, L head = 1.15

same except OHV = 1. 20

Hot cam nmld grind = 1.10
super grind = 1.22
Porting, L head = 1.03 to 1.08
OHV = 1.02 to 1. 04
Bor e and st roking:
The % of displ acement increase is: new cubic inches
st ock cubi c inches
This is used in the formul a:
1+ (0.7) (% of displacenent increase - 1)
=1+ (**0.7) (new cu/inches) - 1)
(stock cu/inches)
**Use 1.00 in place of 0.7 if bigger valves are used.
Usi ng strai ght Methanol for fuel = 1.10

An exanpl e: A 239 cubic inch fl athead V8 has a stock hp rating of 100hp.
Modi fications are; alun num heads, dual 2 barrel carbs, 3/4 grind cam
port ed/ mat ched/ poli shed, bored and stroked from 239 to 286 i nches, increased
valve size, and running on gas.

Mul tiplier for dual 2 barrel carbs on a V8 is 2 cylinders per carb throat = 1.15

Porting i s about m ddle of range. Estimated at 1. 05

Bored and stroked (w th bi gger valves) nultiplier is

(1)+(1.00)[(286) - 1] = (1)+(1.00)[1.20 - 1] =1 + 0.20 = 1.20

(239)

And finally:
(base hp) (A heads) (carbs)(cam) (port/ polish)(increase in cu/in.)
(100hp)(1.08)(1.15)(1.10)(1.05)(1.20)

172.1 hp is the esti mated hp.

Notice there are no hp nultipliers for racing pistons, increased

cl earances, hi gher compression ratios, headers, duals, etc..... but this will
gi ve somewhat of a rough idea.

CALCULATI NG CARBURETCR SI ZE REQUI REMENTS: Car buret or si zi ng consi ders only
t he engine’s bore, stroke, nunber of cylinders, and the maxi num r pm Note cam
i nproved breat hing, conpression, etc. are not a consideration.



Qubic I nch Di splacenment (A D) is determned by the engine’s bore, stroke, and
nunber of cylinders. Romis the peak rpnis the engine wll turn.
Then the carburetor cfm(cubic feet per mnute) requirements are:

ctm= (rpm (A D
3456

Exampl e: Suppose a fl athead engi ne has a displ acement of 276 cubic inches and
is expected to turn 4400 rpm.....
cfm= (rpm (CID = (4400)(276) = 1214400 = 35lcfm
3456 3456 3456

TRANSM SSI ON GEAR RATI O FCRMULA:  Use t he number of teeth on each gear:
Multiply all of the driven gears together. Miltiply all of the drive gears
together. Then divide the product of the driven gears by the product of the
drive gears.

Exanpl e. To determne a second gear rati o:

Let NL be the nunber of teeth on the front gear on the cluster (driven by the
main drive gear). And N2 be nunber of teeth on the 2nd gear (driven by the 2nd
gear on the cluster). And RL be the nunmber of teeth on the main drive gear
(drives the cluster gear). And R2 be the number of teeth on the 2nd gear on the
cluster (drives second gear).

Then we come up with the fol low ng fornula:

Overal | 2nd gear ratio = (NL)(N2)
(R1)(R2)
Exanple: Suppose we want to determ ne the ratio of 2nd gear on a 16/28 gear
conbi nati on. .. ..
MDG has 16t. The cluster gear has 28t-24t-18t-14t (the second gear on the
cluster is 24t). The second gear has 22t.

Then:
N1 is the front gear on the cluster or 28t
N2 is second gear or 22t
R1 is the MDG or 16t
R2 is the second gear on the cluster or 24t

And finally the overall second gear ratio is
= (NL) (N2) = (28)(22) =616 = 1.60
(R) (R2) (16)(24) 384

The second gear ratio for a 16t MOG and a 28t cluster is 1.60

Return to Honme | ndex
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