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THE INsTITUTE OF RADIO ENGINEERS

INCORPORATED

PROFESSIONAL GROUP CORRESPONDENCE
14 March 1960

PLEASE ADDRESS
REpLY To

R. T. Haviland
Mall Station 1436

Sperry Gyroscope Co.
Great Neck, New York

File: IRE
Subject: Abbreviation

Hazeltine Research Corporation
59-25 Little Mack Parkway
Little Neck 62, New York

Attention: Mr, R, J. Farber

Dear Mr., Farber:

) . This is in reply to your letter of 3 March 1960
regarding the abbreviation ®dbmc! for "decibels above 1 micro-
volt per megacycle bendwidth”,

2, 48 you probably know, there is no abbreviation

for this term in IRE, ASA or MIL stendards., Your abbreviation
might be interpreted to meer “decibels referred to 1 megacycle”
though this, generally speaking, would not make too much sense,

3. It would seem that if you defline your abbrewiation
the first time you use it, there will be no objection to its use.

Very truly yours,
S o e &
e g s ;
L{ 7 ,’)47_ Lkt PN

R. T, Haviland, Chairman
IRE Symbols Committee
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Ty Ottawa, Ontario,
JuIIe 6, 1960.

Dear Mr, Farber:

Thenk you for the copy of I.E.E. 27.7 Draft 4/11/60
and copy of Dr. Showers' letter of rerch 29, 1960. As I will be
unable to atiend the meeting on June 8, 1960, I would like to submit
& comment on these documents.

EBnclosed is & copy of an excerpt from an articls
sntitled, ®Ignition Interference at Freguencies below 100 Mc/s", by
G.F. Newell, published in the British Broadcasting Corporation
Quarterly, Vol.9, No.3, 1954. Unfortunately, the enclosure is a
photo copy of & photo copy, and some of the detail is lost. However,
in Figure 3 the long train of impulses can still be seen fairly well.

The point I wished to bring up is that a typical
ignition sperk is not a single shot but more liks & machine-gun burst,
the burst often having a duratiern of a millisecond or mere, with a
spacing between pulses of perhaps 10 microseconds; that is, a
separate spark diacharge every 10 migroseconds or so.

Paragraph 2 of Drait 4/11/60 etates that vehicular radic
noise is impulsive in nature and of sufficiently low repetition rate
80 that the i-f trsnsients set up in receivers of bandwidths typical of
mobils communication equipment are substantislly nor—overlapping.
This appears to state that there iz only & single impulse involved;
likewise, while Dr. Showers' definition of Speeiral Density does point
out that it is applicebls only to a singls impulse, the context im
which it stands rather implies that it is applicabls to typical
ignition noise.

Mr, Ricm Je F&rber, |
Hazeltean Research Corporation,

Idttles Reck,

New York,
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In typical ignition noise, while the initial pulse
of the train is perhaps four or five times the amplitude of the
succeeding pulses, the fact that there may be 100 or so of these
succesesive pulses would indicate that their energy content would
dominate the picture.

I would therefore suggest that the Committee
consider amending the Draft to eliminate what appears to be an
incorrect statement or inference of fact.

Yours very truly,

Al s

Encls L.E. Coffey.
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Fig. 1{w). Simplified circuit of ignition system

In 1949, Pressey and Ashwell! pub-
lished measurements of the field strength
ofinterference between o and 650 Mo}
this was found to be sensibly uniform over
the frequency band. A theory of ignition
interference was published by Nethercot?
in 1949; he deduced that the spark cur-
rent consists of a damped oscillation, of
frequency between 3o and 50 Me s, imodu-
lated by a sawtooth wavelform having a
repetition frequency of some 300 Me s
associated with successive reflections in
the ignition systen.

In the next section a new approach to
the problen is deseribed in an attempt to
explain how the characteristic train of
pulses is produced, and to caleulate the
resulting spectrum,

THroRETICAL CONSIDE RATIONS

The Basic Cireuit

= An-ighition svstem can e approgis
mately represented by the circuit of
Fig. 1ta . The condenser Gy represents the
fixed capacitance across the contact
breaker; Ry and L, are the scries resist-
ance and inductance respectively of the
primary winding, R,. L, and C, are the
secondary resistance, inductance and self-
capacitance respectively . Ly and Ry vepre-
sent the series inductance and resistance
of the sparking plug leads: R, includes the
equivalent series resistance of Cy, which is
of importance when C, is discharging
through the sparking plug circuit.. . -
“Initially the contact breaker is elosed,
permitting a direct current to flow from
the battery through the primary circuit.
Let us assume that this current has existed
or asufficiently long time to have become
ubstantally constant at a value deter-
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Fiv. 1ok, More detailed ciroait of spark gap

mined by the battery voltage and the
primary circuit resistance. The contact
brenker  now operts and - the resulting
change in the primary current produces a
voltage across (.

If the sparking plug were disc mnected,
the voltage across C, would consist of two
superimposed  damped oscillations with
frequencies and decrements determined
by the eonstants ol the primary and
secondary circuits. A photograph of this
waveform is shown in Fig, 2 4, 11, how-
ever, the sparking plug cireuit is connect-
ed. the voltage across C, increases o«
value sullicient to break down the spark
gap, with the distributor gap in series; Ca
is then rapidly discharged. 1t is this dis-
charge current in which we are vitally
interested as itis the cause of the interfer-
ence.

The condenser C, continues 1o dis-

cliarge until the spark is -t]'l';‘rl.l-l-']!l‘(i ¢ the
secondary current continues to How, thus
recharging C,. ‘The gap breaks down a
second time at a lower voltage due 1o 1esi-
dual ionisation ot the evlinder gises, and
the evele continues until the current flow-
ing in the seeondary eiveuit is insuflicient
to charge G, up to the gap Ircakdown
voltage, Tt is also possible that the huild-
up ol pressure in the eylinder when the
gas ignites may be sufliciently rapid 1o
terminate the train of sparks, Uhe dura-

tion of the train is certainly variable-even— - ==

with thesame plug’and cirenit in any one
engine.

Fig, 3 is a photograph of the sparking
plug current waveform due o a sinele
spark recorded on an oscilloscope having
a bandwidth of 5 ANe s, It consists of a
series of damped oscillations; the first

IGNITION INTERFERENCE s

Fae. 2o, Photaeraph ol valiaee wavelorm across

ondary ol wntion coil with sparking plogs dis-

commected, e loveer trage is of a2 ke s tning
Wi e fin

tpelse is lareer than the following ones,
which are fairly unilorm in amplitude,
These impulses are lengthened due to the
Himited bandssidih of the oseilloscope. hut
nob o greater extent than in a teleyision
receiver, s we are concerned mainly
with the effect of interference on a tele-
Vision peceiver the PO G parameter
is the peak amplitnde of tae fist itnpulse,
Lo Spard € weenl 77
The civcuiv of Fio, g represeits the
spaavking phine and distrilon wips. cach
witly tia <l o apattane e, conmected o
the secondary ol the Goniton ciremn, As
the canent Hosiree e the jenition col
seondary Jharges up CLothe voltee
acress the tweo o (s e series will be sighi-
SITE
tatad voltawe sill he disteibinted nneadly

stantiadly equal 1o that woross G

becanse the capaeitamee o the clistri-
|

btor iy only abow o el swhilse e

T rapaaitiance actoss thasparkine plug wap.

tehuding that e o ahe femition Jead. is
approsiiately g el Uhie leakage resist-
LIS e ross Ihl' | BRSO SIS e ||\l|:|”\ 1"N=
tremnels hicle under wonmal conditions,
bt stoain the resistance aeroes g sparh-
e phug capois penali loawer than that
avross the distribnenr Wiy

Fige 26 Initigl portion of voltage way
across primary cicuit. Time base leneth
ms.

As a result, initially the greater
the voltage will be developed acros
distributor sap. When the voltage o
the two gaps in series reaches abou
kNS sz KN across the distribuator
the Luvter hreaks down and @ saroe of
vent Hows nntil the voltige across
sparking plue cap is suflicient o«
over: Gy then discharges throneh the
gapy in series with L, and R, This
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