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 HR/MR Engine
Technology Overview
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C-VTC helps optimize torque characteristics
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The HR/MR engines have a front air intake and 
rear exhaust system layout. The system has 
long intake runners effective in promoting ample 
torque at low and mid-range engine speeds, and 
also achieves smooth exhaust fl ow. The straight 
exhaust system reduces fl ow-resistance, while 
compact packaging permits a stylish design.

Front intake/rear exhaust layout

C-VTC enables variable valve timing in response to 
engine rpm and throttle opening. Enhanced control 
and reduced system friction improve response and 
optimize torque characteristics. While maintaining 
linear torque at high rpm, the system controls valve 
timing to raise torque particularly in the practical 
range around 2000 rpm. For example, to over-
come slow intake gas-fl ow to the cylinder head in 
the practical speed range, charging effi ciency is 
improved by advancing intake valve closure timing. 
The C-VTC has also been made thinner to contrib-
ute to a lighter, more compact engine.

Continuous Valve Timing Control (C-VTC)

We reduced air resistance in the intake/exhaust systems to assure smooth airfl ow for improved torque in the 
low- to mid-speed range.

Optimizing intake/exhaust effi ciency

Going beyond the goal of quiet operation, we sought a sound that would enhance the sensation of acceleration. 
The result is a softly purring engine that is a pleasure to the senses. 

Acoustic technology to satisfy the senses 

Acoustically equal length manifold branches

Silent chain drive

The impression given by an engine’s sound is not 
determined by volume alone, but is also greatly in-
fl uenced by timbre and a mixture of dull mechanical 
noises. For the intake manifold on HR/MR engines, 
we gave the four branches acoustically equal 
lengths. This effectively emphasizes only the lighter, 
clearer components, while greatly reducing those 
that muddy the sound. The rough sound an engine 
can make during acceleration is minimized, leav-
ing an attractively pleasing result. Also, as engine 
speed increases, rising sound pressure acoustically 
dramatizes the pleasant sensation of acceleration.

This “silent chain” reduces impact noise to deliver 
quieter operation. Impact noise is generated by 
the camshaft drive chain as its pins mesh with the 
sprockets. For the HR/MR engine, we redesigned 
the links so they engage the sprockets at points in 
addition to the pins themselves, thereby distributing 
impact to reduce this noise.


