Hart 416B Small valve and Big valve

Hart with the 416B engine produced what was recognised at the time in the early 70’s as the
ultimate racing Twincam engine. These were substantially more modified with much bigger porting
and bigger valves (1.7inch inlet and 1.45inch exhaust in the big valve version) that were recessed
into the head further to provide clearance on overlap and modified combustion chamber to
accommodate these recessed valves and the head milled down to well under standard Big Valve
head 4.600inch thickness to help restore compression ratio in combination with the intruders used
on the piston. Porting was taken to the extreme with the inlet ports often breaking through into the
spring pocket bases and the crack being filled up with epoxy.

Some further details on the Hart 416B engine courtesy of Tim Wilkes follow

The 416-B Twin Cam Engine: Brian Hart developed a race version of the Lotus Twin Cam engine - the 416-B; by
1972 he was getting 190 bhp out of it. Some were small valve versions (1.625" intake & 1.375" exhaust), most
had big valves (1.69" intake & 1.44" exhaust); some had iron blocks, some had alloy. At first they breathed
through twin Weber 40 or 45 DCOEs: with short trumpets, maximum revs were 8500; for the alloy block
version the maximum revs were 9250 with long trumpets. Later he developed the Lucas fuel injection system
for the engine. Hart 416-B engines were popular in the USA and Australia for the US Formula B and Australian
F2 during the 1970s. Engine spec's for a 1973 416-B with iron block were 200 BHP min @ 8500 RPM, torque of
130 lbs/ft max @ 7500 RPM; for a 1974 with an alloy block they produced 200 BHP min @ 8500 RPM, torque
of 125 lbs/ ft @ 8500 RPM. The engine was fitted as original to the Brabham BT40. In his book, Miles Wilkins
wrote that ‘Hart managed to extract around 200 bhp from an all alloy block TC in 1974’.



Below is an original specification sheet:
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TYPICAL LOTUS TWIN CAM VALVE SIZES (inches)

| |Intake ‘Exhaust ‘EX%
Standard Engine 153 132 86
Big Valve Engine

(Stromberg) 1.56 1.32 84
"Racing” Engine 1625 1.375 84
Brian Hart Engine |1.690 1.44 85

The Hart head had really deep breathing capabilities. A lot more CFM overall and great intake flow up to
0.450" lift with the exhaust good to 0.400" According to Dave Bean, when everything was set perfectly, a Hart
TC had about a cigarette paper width between the valves as they passed on the overlap! However, the cams
had 500 thou lift and ~330 degree duration with 1.69"/1.44" valves. Hart racing heads were very thin as the
valves were moved back into the head to prevent them hitting each other. To keep the compression ratio up

the head face was heavily machined. The ports should be very big also with a shallow inside bend on the inlets
compared to a stock head.







