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8 Claims.

My invention pertains to electric speedometers
particularly adapted for automobiles in which
the engine is located at the rear of the vehicle,
and is an improvement on the electric speedom-
eter disclosed in application, Serial No. 154,522,
filed November 23, 1934,

An object of my invention is to provide an ime
proved electric speedometer.

Another object is to provide an electsic speed-
ometer which more accurately indicates the true
speed of the vehicle at all times.

Another object of my invention is to provide
an electrical speedometer which is simple in con-
struction and economical to manufacture.

Another object of my invention is 3¢ provide
an electric speedometer which is capabis of with-
standing the severe jolting and other hard usage
to which an automobile speedomster is Suls-
jected and still maintain its accuracy.

Other objects and advantages will become
parent as the description vroceeds.

In the drawings,

Figure 1 is a diagrammatic view cf one
bodiment of my invention, showing in cross-
section the iranslating mechanism which con-
verts speed variations intc electrical current. vari-
ations;

Figure 2 is a cross-sectional view of a2 modified
form of translating mechanism; and

Figure 3 is a sectional view of a third form of
translating mechanism.

Referring to Figure 1 of the drawings, I have
indicated my electric speedometer as being con-
nected in the electrical circuit of an automobile

v}
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< having the usual battery 10 which is grounded

to the frame of the automobile, as indicated at
{2. The other side of the battery is connected to
the usual ignition switch (4, and attached to one
side of the ignition switch is a wire 18 leading to
a ballast resistance (8 which compensates for
voltage variations in the battery- i0 by increasing
its resistance upon increase in current due 1o
increased battery voltage.

A wire 20 connects the other side of the ballast
resistance 18 with a pair-of electromagnets 22
and 28 which are in series with each other and
with a pair of heating coils 26 and 28. A wire
30 grounds the electromagnet 24, as indicated
at 32.

An intermediate point 34 on the circuit con-
taining the electromagnets 22 and 24 and Zeat-
ing coils 26 and 28 is connected through ballast
resistance 36 and wire 38 with contact finger 48
movable over a resistance element 48. Omne end
of the resistance element 48 is grounded, and

(C1. 175—183)

the other end is connected to the ballast re-
sistance 18 through wires 42 and 44. When the
contact finger 46 is moved over the resistance
element 48, the relative voltage impressed upon
each of the electromagnets 22 and 24 is varied, §
thereby varying the relative strength of these
magnets.

The electrormagnets 22 and 24 act, respectively,
upon armature segments 59 and 52 supported on
shaft 54, the action of the electromagnets on 10
their respective armatures being such as to tend
tc rotate this shaft in opposite directions. The
shaft 54 carries a nointer 56 movable over &
diai 58 to indicate the speed of the vehicle at any
particular instant. 16

The trenslating wmechenism, shown in cross-
section ab the top of
89 which Is suitably &
sutomcbile me or running gear, and throug
‘he base 80 entends a shaft 62 which Is
i5 o rotating part of the automobile which
votates in unison with one of the wheels,
erably one of the rear wheels of the vehicle.
end of the shait 62 carries a clamp 54 holdiv
electromagnet 86 shown as supporied in & ©Bre- 95
tecting sleeve 38 of rubber or other suitable
material. The electromagnet 66 receives its cur-
rent through a wire 78 which connects one side
of the ballast resistance 18 with a binding oSt
12. This binding post extends thirough the bas
§8 and carries a resilient contact 14 for engaging
2 ring 16 which rotates with but is insulated from
the clamp 64. This ring 18 is connected to one
end of the wire 18 of the electromagnet G, the
other end of this wire being connected $c the 35
clamyp §4 as indicated at 88. The clamp 54 is
grounded to the automobile frame. It is to be
understood that the wire 18 of the electromagnet
66 is wound on a soft iron core.

The electromaenet 66 creates a strong mag- 40
netic field between itself and an iron field piece
82 which forms a support for the resistance ele-
ment 48, This magnetic field rotates withh the
magnet 66 and creat s eddy currents in a speed
cup 84 of aluminum or other suitable material 45
carried on a shaft 86 supported in jewelled bear-
ings 88 and 90 carried, respectively, by the field
piece 82 and a supporting cup 92 of non-mag-
netic material. The shaft 86 carries finger 46 so
that rotation of the shaft 86 moves this finger 50
over the resistance element 48 and varies ihe
resistance of the circuit in which this resistance
element is located.

Rotation of the shaft 86 is resisted by a spring
94 which connects this shaft with a post 96 which 5§
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‘magnetic material.

is supported on but insulated from field piece 82.
Both the spring 94 and finger 98 cooperate to
form an electrical connection between the shaft
86 and finger 46 and the post 96, it being under-
stood that the jewelled bearings insulate the
shaft 86 from its supporting structures.
is electrically connected to wire 38 through
spring finger 100 and binding post 102,

The resistance element 48 is insulated from
its supporting field piece 82, and one end of this
resistance element is connected through conduit
means - 104, post (06, spring finger 108 and
binding post 110, with wire 42 leading to hallast
resistance 18,
are carried by a cover 112 attached to the base
60 by means of screws |14, The parts are so
arranged that this cover secures the field piece
82 and supporting cup 92 to the base 60.

The operation of this form of my invention
is as follows:.

When the ignition switch .14 is closed, an elec-
trical circuit is established through the electro-
magnet 66, whereupon this magnet becomes en-
ergized and creates a strong magnetic field be-
tween itself and the iron field piece 82. Move-
ment of the automobile causes the shaft 62 and
electromagnet 66 to rotate at a speed bearing a
direct relation to the speed of travel of the ve-
hicle. The magnetic field created by the mag-
net 66 rotates therewith and causes the speed
cup 84 and finger 46 to move in opposition to
the spring 94 a distance proportional to the speed

of rotation of the magnet 6.

The resistance element 48 is-in parallel with
the circuit containing the electromagnet 22 and
24, and the contact point 34 is connected to the
movable contact finger 46. The resistance ele-
ment 48 thus functions as a potentiometer or
voltage divider for controlling the voltage ap-
plied to the electromagnets 22 and 24. Shifting
the contact finger 46 to one end of the resistance
48 impresses full voltage on the electromagnet
spanned by the corresponding section of the re-
sistance and reduces the voltage across the other
electromagnet to practically zero value, and vice
versa. For intermediate positions of the contact
finger the voltage impressed upon each electro-
magnet, is proportional to the relative amount of
the resistance bridged across it. As the relative
strength of each electromagnet is determined by
the proportion of the total voltage impressed upon
it, the resulting positions assumed by the arma-
ture 50 and 52 correspond accurately with rela-
tive positions of the contact finger 46 on the re-
sistance 48,

When the ignition switch is turned to the “off”
position, no current flows through the electro-

‘magnet 86, resistance element 48 or electromag—

nets 22 and 24 so that there is no drain on the
automobile battery while the ignition switch is
in this position.: The resistance of the electro-
magnet 66 and of the other circuits is made of
such order that, even when the ignition switch 14
is in the “on” position and the speedometer is
operating, the amount of current consumed is ex-
ceedingly small,

In the embodiment of Figure 2, the:electro-

magnet 120 is stationary and is carried by the
supporting cup 122 of non-magnetic material,
The upper end of the magnet 120 is held in cen-
tral position by a sheet metal disk 123 also of non-
The magnet is supplied with
current through.a wire 124 which connects the
magnet with the terminal 12, the other end of the

Post 96

The binding posts 102 and 110

2,159,341

magnet being grounded to the cup 122 as indi-
cated at 126.

The upper end of the soft iron core 128 is pro-
vided with a recess in which are located the jewels
130 and 132 which support and guide one end of
the shaft 86 which controls the contact finger
46 and moves it over the resistance element 48.

‘The lower end of the core 128 is reduced in di-

ameter and extends in close proximity to the
end of the iron or steel shaft 62 which in this
embodiment carries and rotates a relatively light
pole piece 134 comprising a U-shaped strap of
iron or other magnetic material. The rotation of
this pole piece 134 has the same effect as does the
rotation of the electromagnet in the previous
embodiment. .

In the embodiment of Figure 3, a permanent
magnet 140 is used in lieu of an electromagnet.
This magnet 140 is supported in stationary rela-
tionship with respect to the base 60 by means of
non-maghetic cup 142. In this embodiment, the
shaft 62 rotates a field ring {44 which is formed
of iron or other magnetic material and which is
provided with spaced fingers, as clearly shown in
the drawings. This field piece is considerably
lighter than the permanent magnet 140.

In this form of my invention the part 82s,
which may be identical in shape and size with the
field piece 82 of the previous embodiments, is
made of non-magnetic material instead of mag-
netic material as in the previous forms of my in-
vention. In the structure of this Figure 3, the
main magnetic field is created between the per-
manent magnet (40 and the field ring 144 and, as
the spaced fingers of this field ring rotate, eddy
currents are created in the aluminum speed cup
842, with the result -that this speed cup tends to
rotate with the field ring 144. This rotation is
opposed by-the spring 94 as in the previous em-
bodiments, and the resultant position assumed by
the speed cup 842 controls the position of the

contact finger 46 with respect to its resistance ele-

ment 48, all as previously described.
‘While I have shown only three forms of my
invention, it is to be unhderstood that my inven-

-tion is not limited to the details shown and de-

scribed but may assume various forms, and that
the scope of my invention is to be limited solely
by the following claims.

- Iclaim:

1. An electrical 1ndlcator for an automobile
comprising indicating means, electrically-oper-
ated means for shifting said indicating means,
a variable resistance for controlling said last-
named means, a part for varying said resistance,
an electromagnet for influencing said part, ro-
tating means for varying the influence of said
magnet on said part in proportion to the speed of
the automobile, and electrical conduits connect-
ing said electrically-operated means, variable
resistance and electromagnet with a common

battery.

2. In an indicator of the class described, the

combination of indicating means, an electric drive -

therefor, a variable resistance for controlling said

. drive, a stationary clectromagnet, a stationary

field piece spaced from said electromagnet, a
speed cup interposed between said field piece and
said electromagnet, a connection between said

speed cup and said variable resistance, a rotat-

able pole piece for said magnet inside said speed
cup, and means for rotating said pole piece.
3. In an electrical indicator of the class de-

scribed, the combination of a stationary magnet,

& pivoted part influenced thereby, a rotating

65
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plece of magnetic material for controlling the

effect of said magnet on said pivoted part, means -

for rotating said magnetic piece, and indicating
means responsive to the influence of said magnet
on said part.

4. In an indicator of the class described, the
combination of a stationary magnet, a speed cup
influenced thereby, a U-shaped strap of magnetic
material interposed between said magnet and said
speed cup, means for rotating said strap, and in-
dicating means controlled by said speed cup.

5. In an indicator of the class described, the
combination of a stationary magnet, a speed cup

influenced thereby, a magnetic ring having spaced

fingers, said speed cup being between said mag-
net and said ring, means for rotating said ring,
and indicating means controlled by sald speed

-cup.

6. In an electrical indicator of the class de-
scribed, the combination of indicating means, an
arcuate permanent magnet having a center, a
non-magnetic miember adjacent sald magnet, a
magnetic member providing spaced fingers, means
for rotating said magnetic member about said

3

center to vary the influence of said magnet on
said non-magnetic member, and a drive for said
indicating means controlled by said non-magnetic
member. .

" 7. In an electrical indicator of the class de-
scribed, thé combination of a stationary magnet

of substantially constant magnetic strength, a

plvoted part influenced thereby, rotating fingers
of magnetic material for controlling the effect of
said magnet on sald pivoted part, means for ro-
tating said fingers, and indicating means re-
sponsive to the influence of said magnet on said
8. In an electrical indicator of the class de-
scribed, the combination of a magnet adapted to
produce a stationary magnetic field, a pivoted part
capable of responding to magnetic influence, a
rotating piece of magnetic material for control-
ling the effect of said magnet on said pivoted part,
means for rotating said magnetic piece, and in-

‘dicating means responsive to the influence of said

magnet on said part. . .
THOROLF PAUL.
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