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This invention relates to- speed indicators
of the type including a generator and a volt-
‘meter, and particularly to a method of and
electrical circuit for rendering the output
voltage of a magneto generator substantially
independent of temperature changes.

As is well known, if a magneto generator v
is connected to a suitable voltmeter, the
generated voltage is substantially propor-
tional to the speed of the armature, and the
voltmeter may be calibrated in revolutions
per minute or other convenient units. Speed
indicators of this general type have been
open to the objection that the terminal volt-
5 age decreases as the temperature of the mag-
neto rises. This decrease in voltage, for
any given speed, is due to two causes. Inthe
first pldce, the magnetic field established by
the permanent magnet decreases as the tem-
perature increases, and in the second place,
the voltage drop in the armature winding
increases due to its increased resistance at a
higher temperature,

An object of the present invention is to
provide a speed indicator in which the ter-
minal voltage is substantially independent
of the temperature of the magneto. Fur-
ther objects of the invention are to provide
a method of and cireuit arrangements for
o rendering the terminal voltage of the gen-
erator substantlally 1nde1)endent of those
changes in generated voltage which arise
from the varying temperatme of the mag-
neto.

More specifically, an object of the inven-
tion is to provide a speed indicator including
a magneto which has shunted across the ter-
minals thereof a resistance whose effective
value increases with temperature at such a
rate that the terminal voltage is substan-
tially independent of temperature changes.

These and other objects of the invention
will be apparent from the following specifi-
cation, when taken with the accompanying
drawings, in which
. Fig. 1 is a'plan view of a speed indicator,

the cover plate of the generator being omit-
ted and the circuit elements embodying the
present invention being shown diagrammati-
cally;
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4, that contact with a commutator 5.

Fig. 2 is a diagrammatic illustration of
the circuits and general arrangement of the
speedometer. :

In Fig. 1, the reference character G indi-

cates a magneto generator of the form de- -

seribed in the copending application of Ed-
ward F. Weston, Ser. No. 366,488, filed May
27, 1929.

As described in the said application, the

generator includes a brush holder 1 plvotallv‘

mounted on the pin 2 and carrying brushes 3,
By
means of a flexible cable 6, the terminals 7,
8, of the generator are connected with a volt-
meter V. ,

In accordance with the present lnventlon
a spool or form 9 is mounted between the ter-
minals and carries a pair of resistors Ry, R,
that are, respectively, in series with the ar-
mature winding A and in shunt across the
generator telminals The resistor R, is
tformed of material such as manganin having
a small resistance tempemture coefﬁcmnt
and the resistor R, is formed of a material,
such as.copper or nickel, having -a high re-
sistance ‘temperature coeﬁic1ent

‘When the temperature increases, the weak-
ening of the magnetic field and the increased
resis tdnce of the armature winding A tend

to decrease the terminal Voltage,'but the in- g

creased resistance of the resistor R. decreases
the current through it and hence decreases
the resistance dlop in armature winding A
and resistor R, due to that portion of “the

total magneto current which flows through s

the shunt resistor R,. The values of the
various resistances in the circuit may be so
chosen that substantially perfect tempera-
ture compensation can be secured. If the
armature winding A has a materially lower
resistance .temperature coeflicient than the
shunt resistor R, it is possible to omit the
series resistor R,. In general, however,
greater freedom of design is possible when
the series cireuit between the generator ter-
minals includes a resistor R, in addition to
the Tesistance pronded bv the armature
winding.

In one particular case, and for use with
a voltmeter having a-total resistance of 900
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ohms, and giving a full scale deflection with
4.5 volts applied across its terminals, the re-
sistances included in the generator elements
were:

Obms

R;, manganin resistor__________.______ 106

R., nickel wire, at 20° C.______ .~ 900

A, copper wire,at 20° Co__________ 44
Resistance temperature cceflicient

of shunt R., per degree Co_______ 0.00461

The scale of the voltmeter V was gradu-
ated from zero to 1250 revolutions per min-
ute, and at 1250 R. P. M., the open circuit
voltage generated by the armature was
volts. A test of this speed indicator showed
an error of but 0.25% for a temperature
rariation from —383° C. to +43° C,, 1. e, a
total temperature change of 80° C. A sim-
ilar magneto without the temperature com-
pensating vesistors R, and R, would show
an error of approximately 2.2% for the same
temperature change.

Tt will be apparent that the invention 1s
not limited to the particular values given in
the above example, or to the provision of
compensating resistors that suppress tem-
perature variations of any particular range.
The invention may be employed with either
alternating or direct current magnetos, and
the physical and electrical design of the
magneto may be quite different from that
embodied in the magneto which is shown in
Iig. 1.

I claim:

1. In a speed indicator of the type includ-
ing a generator and a voltmeter, a generator
comprising a permanent magnet, an arma-
ture revoluble in the field established by said
magnet, a winding on said armature, a pair
of terminals for said generator, circuit ele-
ments including brushes for connecting said
winding between said terminals, and a re-
sistor shunted across said terminals, the
resistance-temperture coefficient of said re-
sistor being higher than the resistance-tem-
perature coefficient of the generator series
civeuit between snid terminals.

2. The invention as set forth in claim 1,
wherein the generator series circuit between
<aid terminals includes a resistor in series
with the armature winding, the resistance-
temperature coeflicient of said series resistor
being lower than that of said shunt resistor.

3. The invention as set forth in claim 1,
wherein the armature winding is formed of
copper wire, and the generator series circuit
between said terminals includes a resistor
having a substantially zero resistance-tem-
perature coefficient.

4. A generator comprising the combina-
tion with means establishing a magnetic
field, an armature revoluble in said field, a
winding on- said armature, and generator
output terminals, of means rendering the
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voltage across said terminals substantially
independent of changes in the temperature
of said generators; said last-mentioned
means comprising a resistor serially con-
nected between said armature winding and
said terminals, and a second resistor con-
nected between said terminals, said second
resistor having a higher temperature-resist-
ance coeflicient than that of the armature
winding circuit between said terminals.

5. The inveuntion as set forth in claim 4,
wherein said armature winding comprises
copper wire, said first resistor is a manganin
wire having an approximately zero temper-
ature-resistance coeflicient, and said second
resistor is a nickel wire. :

In testimony whereof, I afix my signature.

BURCHARD P. ROMAIN.
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