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7 Claims.

- This invention relates to a rotational speed
responsive device and more particularly to a de-
vice for indicating the speed of rotationai bodies
and for controlling the speed of operation
thereof. )

My invention contemplates an electrical sys-
tem for rotational speed indication and/or con-
trol in which an electrical relay, responsive only
to current of a predetermined frequency or fre-
quencies, is effective for controlling the initiation
of a signal and/or a control device, said relay
being tuned so as to resonate at such predeter-
mined frequency and being electrically connected
to a variable reactance which is perlodically
varied by altering its field of magnetic flux, pref-
erably by periodically introducing into its.mag-
netic field ferrous metal, such as wrought iron
armature pieces, whereby the current fiow in g
winding of said reactance is periodically in-
creased and decreased, the lines of force or mag-
netic flux being greatly increased as the ferrous
metal armature pieces approach the magnetic
.field between the pole pieces of the reactance,
reaching a maximum point when an armature

piece is in axial alignment with the reactance’

core pole pieces, and decreasing as the srmature
pieces move out of the magnetic fleld. -The
means for introducing such armature pieces intg
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tion for a predetefmined interval, for perma-
nently interrupting such circuit, until said latch
is manuaslly reset.

Another modification of my invention provides
a control system effective for insuring the main-
tenance of a rotational speed within predeter-
mined iimits. This preferably takes the form of
& tuned reed relay having a plurality of reeds
operable at predetermined frequencies within s
prescribed range, said reeds engaging a common
contact bar and being effective when in vibra-
tion for maintaining a control relay in energized

* position, thus rendering the signal and/or con-
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the fleld of the reactance core, and thus varying

the reactance of said core and its winding, is
. connected to the apparatus, the rotationa] speed
of which is to be indicated and/or controlled.

A variable reactance suitable for the purpose
may comprise a permanent magnet, preferably
formed of cast “Alnico,” having a pair of oper-
at’ng coils connected in series and mounted on
to the two pole pieces of the magnet, and a non-
magnetic disk carrying uniformly spaced arma-
ture pieces, preferably also formed of “Alnico”
or iron. If desired, a magnetizable metal core
may be provided having an energizing field coil
rositioned thereabout, instead of a
magnet.

My invention also contemplates, but in & some-
‘what more limited sense, a system in which there
is provided a slow release relay controlled by a
tuned master relay, which slow release relay is
effective for initiating a control upon the oper-
ation of said master relay for a predetermined
interval. This unit preferably comprises a slow
relzase relay, as previously mentioned, and a
rechanical latching arrangement effective for
no-mally holding the low- voltage ignition 5ys=
tem in closed circuit, if used on an internal com-
bustion engine, but effective, upon deenergiza-
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trol inoperative, so that in the event of failure
of the apparatus to properly function, either by
reason; of the rotational] speed of the machine
decreasing below oy increasing above the pre-
scribed range, or by reason of failure of the elec-
trical system, the signgal and/or control wiil be
initiated.. This type of speed control device is
well suited for use in place of the usual mechan-
ical centrifugal speed governors in any indus-
trial application. .

It will become apparent that my invention
contemplates other features and combinations,
as the detailed description thereof is considered
in eonjunction with the attached drawings, in
which: . :

Figure 1 is s schematic diagram illustrating
the apparatus . of my invention in a preferred
form for use on an automobile or other internal

" combustion engine, for example;
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permanent.’
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‘Figure 2 is a similar view showing a modifica-
tion of my invertion designed primarily for

5 steam or air propelled rotational bodies and in-

corporating an appropriate control for the brak-
ing or propelling fluid: and ’

Figure 3 is a similar view illustrating an em-
bodiment of my invention in which a multi-reed
relay is employed for rotational speed confrol,
as employed on an electrically propelled engine
for example. :

Referring first to Figure 1, there is provided
a master relay 2 which is tuned by a condenser

-3 connected across the ‘operating winding there-

of. The relay 2 and condenser 3 form part of a
tuned circuit including reactor 4 and an adjust-
able resistance 5. The reactor 4 comprises an
“Alnico” permanent magnet § having armature
coils T and 8 surrounding poles 9 and {0, respec-
tively, cast integral with the magnet 6. The
coils T and 8 are connected in series by wire i1,
The othér side of coil T is connected by wire 12
to the sliding contact {3 of adjustable resistor
5, which resistor is connected by wire 14 to one
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side of the coil of master relay 2. Likewise, wire -

15 connects the coil 8 with the other side of the
coil of master relay 2, condenser 3 bridging the
wires I8 and 5. This provides a tuned circuit
including the relay 2, condenser 3, and resistor
which circuit is periodically energized when the

" reactance is varied. The windings on the relay 2 -

and coils 7 and 8, the capacity of the condenser

3, and the value of resistance 5 are predeter- -

mined and set so that the entire circuit will res-
onate only when current of a predetermined fre-
quency flows therethrough.

The air gap between pole bpieces 9 and 10 is -

adapted to be decreased periodically by means
of disk {6 which carries a plurality of armature
pleces 11. The disk 16 is formed of brass, “Bake-
lite,” or other non-magnetic material. The
armature pieces i7 are uniformly spaced about
the disk i6 and are so positioned as.to come
periodically into axial alignment with the pole
pieces 9 and 10, but not inte actual contact
therewith, thus periodically reducing the air gap
between said pole pieces § and 0 and inducing
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24 to its current source and eﬁectmg illumina-
tion thereof. .

In Figure 1, there is shown, in addition to the )
signal 24, a control relay 271 which is energized
when armature {8 of master relay 2 is in open
position and in contact with back point of con-
tact 28 as shown. Relay 27 has slow release
charactenstlcs such that it must remain deen-
ergized for a predetermmed period of time, say
three seconds, before its armature will fall.

In the embodiment shown in Figure 1, lead 29
connects directly from battery 2 to the primary
ignition circuit C and lead 30 connects from the .
other side of the battery 21, through switch 26
and wire 25 to front point of contact 3! of con-
trol relay 27. 'The circuit for the primary igni-
tion circuit C is completed through armature

- 32 of control relay 21, the other front point of
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increased: lines of magnetic flux to pass more -

readily therebetween, with concomitant incresse
of the amplitude of the current passing through
the tuned relay circuit. As.-the armature pieces
- 1T progressively move away from the opposed
pieces ¢ and 10, thus increasing the air gap there-
between, there is a gradual diminution of cur-
rent flow. It will be apparent, therefore, that
as the armature pieces 17 progressively approach
and recede from the gap between the pole pleces
9 and 10, there is built up a frequency of cur-
rent, which, when it reaches the point of reso-
nance for which the circuit is tuned, will ener-
gize relay 2, causing it to lift its armature i8.
For purposes of illustration, let it be assumed
that with the standard automobile speedometer
cable driving the disk {6 through its driving shaft
19 a speed of movement of the vehicle of 50 .
miles per hour will effect revolution of the cable

and shaft 19 at the rate of 750 revolutions per.

minute and let it be further assumed that disk
16 carries four equally spaced armature pieces
i1,
cluding the relay 2, condenser 3, reactor 4, and
resistor 5 would be so tuned and adjusted to
resonate at 50 cycles per second. " (The rotation
of the disk 16 at 750 revolutions per minute would
effect a- freouency of 3000 cycles per minute or
" 50 cycles per second.)

With such hypothetical basis, the circuit in-'
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' tact 28, armature 18, and wire 22,
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30 leading to the battery 21.

contact 33 and wire 34. Thus, when control re-

lay 27 is energized, current is fed to the primary

ignition circuit C from the current source
therefor.

Control relay 27 has one side of its operating
winding connected directly to the battery 21
through wires 85 and 25, switch 26 and wire
The other side
of the operating winding is connected to the
battery 21 through a lead 36, back point of eon-
Thus, control
relay 21 is energized s0 long as master relay 2
remains deenergized and, so long as control relay
21 is energized, current is fed to the primary.
ignition circuit C.

~In the event the maximum speed of rotation
be reached, lifting armature (8, thus deenergiz-
ing control relay 21, and such speed be main-
tained for a predetermined time, concomitantly
causing control relay 27 to be deenergized for
a time period longer than its time lag, arma-
ture 32 will fall, being latched against return
by latch 37 positioned in the path of travel there-
of. Upon release of armature 32 from its closed
position, the supply of current for the primary
ignition circuit C wiu fail and the engine will
be stopped. .

The latch 37 is preferably so positioned that
the vehicle operator cannot conveniently hold
1t against operation. If the apparatus be di-
rectly interconnected with the speedometer drive
cable under the dash board this“will insure that
the operator will bring the car to a complete

" stop to reset the latch 87 and thus permit clos-

When the speed of disk 16 reaches 750 revo- .
lutions per minute, and the circuit is in reso- -

nance, relay 2 will be energized and its armature.
18 lifted into engagement with front point of
contact 20, (the relay 2 is shown in deenergized
position in Figure 1) and current will flow from
& battery 21, through wire 22 connected to arma-
“ture 18, front point of contact 28, and through
wire 23 connected to a signal light 24, the other
side of the light 24 being permanently connected
to the other side of the battery 21, through wire
28, when switch 26 is closed.

From the foregoing, it will be clear that when
the apparatus, the rotatignal speed of which is
“to be indicated and/or controlled is not in rota-
tion or has not attained a predetermined speed,
~.relay 2 will not be energized and consequently
signal light-24 will not be illuminated, but that,
immediately the speed of rotation reaches a pre-
determined point, -resonance will be established
in the circuit causing the master relay- 2 to lift
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ing of the primary ignition circuit. This will
effectively aid in the apprehension of code vio-
lators and thieves since, if pursued by-an officer,
it will be impossible to exceed a predetermined
speed, say 50 miles per hour, without the control
relay becoming deenergized and locking the pri-

- mary ignition system out of operatlon until smtch

60
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31 is manually reset.

> In Figure 2,'I have shown a similar circuit
but here there is employed a tuned reed relay
and a somewhat different control.-- This partic-
ular apparatus is suited for use on mobile or}
stationary engines employing fluid propulsion,
such as steam, water, or air, or fluid braking.

. In the basic prmclp]es the system of Figure 2

70

its armature. {8 and thus connecting signal _lig-ht %5

is the same as the device of Figure 1. * It includes
a tuned reed master relay .88 which has a tun-
ing condenser-38 connected across its operating
winding 40. Like the eircuit shown in Pigure 1,
master relay 38 constitutes part of & resonant
circuit including -a variable reactance 41, the
series coils 42 and 43. of which are connected‘
in closed circuit ‘with the operating coil 40 of
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the master relay 38 by wires 44 and 45. The

tuned reed 48 of master relay 38 will vibrate
only when resonance is established in the tuned
circuit including its operating winding 40. The
variable reactance 41 is identical with that de-
scribed in conjunction with Figure 1 and, ac-
cordingly, a detailed description is deemed un-

. necessary.

When reed 46 is caused to vibrate by reason
of the attainment of resonance in the tuned cir-
cuit effected by rotation of the rotatable disk
of reactor 41 at a predetermined speed, contact
41 of reed 46 will be vibrated into and out of
engagement with contact point 48 in accordance
with the frequency of vibration nstural to the
reed 46. When contact 47 is in engagement with
contact point 48, current for the operating wind-
ing of a control relay 49 is fed from a motor
generator set 59, through contact point 48, con-
tact 47, reed 46 and a wire §5i which connects
with the mounting for the reed 46. The other
side of the operating winding of relay 49 is nor-
mally connected through wire 52 and switch 53
"to the other side of the motor generajor 5€.
Thus, it will be appareni that reiay 48 is nor-
mally deenergized, but is energized when the
circuif including the operating winding 42 of
master relay 38 is in.resonance. ‘

When relay 48 is deenergized, its armature
54 lies In open position in engagement with back
points of contact 85 and 56 which are effective
for connecting one side of high voltage suppiy
§ with & solenoid type fluid control valve E%,
through lead 58, contact 86, armature B¢, con-
tact 5% and lead 5¢. The other side of the sper-
ating winding, for the conirot valve §7 is nor-
mally connected to the source S through lead $6.

The valve 8§71 normally holds the supply pipe 6¢
for fluld, either for propulsion or braking, closed
so that the fluid is effective for causing rotation
of the apparatus or for holding the brakes againsi
operation. When master relay 38 is energized,
however, the relay 48 is aiso energized, lifting
armature 58 and interrupting the flow of current
- to control valve 87, the fluid pressure will cause
valve §% to open and the fluid will be exhaustes
to atmosphere through a whistle 62, and at the
same time, either slowing down or stopping the
apparatus or applying the braking mechanisn:.

‘When master relay 38 is energized by reasons
of the speed of rotation of the disk of reactance-
41 effecting resonance in its circuit; the armature
54 of relay 49 will rise (by reason of current flow
thereto from motor generator 50} into engage-
ment with front points of contact 63 and 64, thus
connecting signal light 6§ with wire €8 from
source S through wire 88, front point of contact
§4, armature 84, front point of contact 53 and
wire 85. The signal light 85 is connected per-
msanently to the other side of-the source S by
wire §§. .

If desired, a “neon” pilot light 69 may be pro-
vided which is connected across the leads 44 and
This light will be illiminated when the re-
actance disk is in rotation at a speed sufficient to
effect & flow of current-in the circuit including
+the “neon” light and thus illuminate the samé. -

- If & six volt light be used, rotation of the disk at

1ow speed will result in its illumination. -9

In the system shown in Pigure 3, there is pro- _
vided a minimum and maximum rotational speed

5

3

Ing a laminated magnetizable core. As in the
embodiment shown in Pigure 2, there is provided
& vibrating reed relay generally indicated by the
numeral 19. This relay is provided with a pair
of energizing coils 71 and 12 connected in series"
by wire 78. The relay 70 has a tuning condenser’
T4 connected across the windings of colils i —T12.

. The variable reactance designated generally by

10
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the numeral 76 includes a pair of operating coils
-16 and 1T which are positioned around the legs
of an electromagnet 78 which is energized by a
field coil 19 connected to a direct current motor
generator set 80 by wires 81 and 82. The oper-
ating coils 76 and 171 are connected in series by
wire 83 and they constitute a part of a tuned
circuit including coils Ti and 12, the latter of
which is connected by lead 84 to condenser 14,
also forming part of the tuned circuit. Coil 16

. Is connected to condenser 14 by lead 85 and coil
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control device in combination with an indicating -
signal. Also, in this embodiment, there is pro- .

vided & modified type -of variable reactor, one in
which there is provided a fleld coil for magnetiz-
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11 is connected by lead 88 to the co
pleting the cireuit,

The relay 18 is provided with a plurslity of in-
dividual reeds 87—in the embodiment ustrated
there being $—each of which ig connected to &
common bar 88 and each being adjusted for nat-
-ural vibration at a predetermined frequency, e
group as a whole being adjusted to vibrate within
& prescrived range of frequenciss predetermined
in accordance with the range of rotational speec
desired. The reeds 87 make contact, when i vi-
bration, with a common contact bar §2.

When any of the reeds 8T iz in vl
consequently making contsct with bar §8, cur
reni will flow to contrs! relay 88 from tie molor
generator 80, through iead 2{ connectes to cne
side of the generator 8¢ ang lead §¢ connecting
lead 8f{ with bar 88, Current wili fow through

“the reed or reeds 87 which happen to be In vibra-’
tion and thence through common connecting bar
88 to = wire 92 which jeads to control relay 8¢.
The other side of the motor generator 86 is nor-
maily connected to the relay 99 by & connecting
wire 84, joining with the common lead §1.

It will be observed, thersfore, the!i whenever
master relay 10 is in operation, control relay 8¢
will likewise be energized, regardiess of the par-
“ticular reed or reeds 87 of master reisy 7§ which
are in vibration. The relay $0 is shown in de-
energized position in Plgure 8. When relav 30 is
energized, its armsature $§ wili be brovght inso
engagement with back poinis of contact §6 ang
- 87, thus closing the cirenit for the holding col1 48
for the circuit breaker if one be employed, ang for
aiso closing the circuii for the solencid coff of
an electro~-pneumatic valve 8%, The circuif for
the holding coil $8 is from motor generator 80
througl: lead 8§ to back point of comtact %%,
through armature 95 to back point of contact 96
which connects through wire {00 fo the holding
coil 88. The other side of the coil is normally
connected to the motor gemerator &0 through
common lead 8i{. The circuit for the solencid
coll of the valve 99 is the same, a lead 181 con-
nected to the coil being also connected with lead
100 from back point of contact 96 of relay 98.

The electro-pneumatic vaive 82 is normally

- held closedwhen its coil is energized hut is opened
by the fluid, which may be steam or air, passing

- through conduit 102 and if desired a whistie 103
-may be provided in this line which will be sounded
when valve 99 is deenergized, such sounding being
effected by means of the exhausting steamn or air
passing therethrough from conduit 192..

When relay 90 is deenergized—that is when
none of the reeds 87 is in vibration—its armature

it 11 com-

ion, and
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95 will fall into engagement with front points of
contact {04 and 105 thus completing the circuit
for & warning signal light 106 which is then con-
nected to the motor generator through common
lead 81, lead 107, front peint of contact 103,
armature 85, front point of contact 105 and lead
108. The other side of the light is connected by
" a wire 109 to the common lead 21 which connects
with the motor generator 80.

Since the control relay 80 is effective for shut-
ting ‘down the machine when speeds below, as
well as above, a predetermined range are encoun-
tered, a starting switech {10 is provided which is
effective for connecting the supply of current for
the valve 89 until the minimum speed is reached
thus placing the reed relay 78 into operation.
The starting switch {10 connects the non-com-
mon lead 081 for the solenoid valve 99 and non-
common lead {00 for the holding coil 98 with
- common lead 81 from motor generator 80,
through wires { {1 and {12, As previously pointed
out common lead 8! is normally connected to the
other side of the solenoid 89 and holding coil 98.

For purposes of iliustration, it will be assumed
that the rotational speed is to be controlled be-
" tween limits of 375 and 600 revolutions per min-
ute and that the rotating disk of the variable re-
actor 76 is connected through its shaft to rotate
at the same speed as the apparatus to which it is
connected and the speed- of which is to be in-
dicated and/or controlled, and further, it will be
* assumed that the rotating disk of reactor 15 is

provided with four armature pieces 113. Under
such conditions, when a speed of 375 R. P. M. is
attained by the apparatus, the current flowing in
the tuned circuit including the coils T{—172, con-
denser T4 and coils 76 and 17 will have o fre-
quency of 25 cycles and the first reed of the
series, 87a, will be adjusted to vibrate at about
that frequency. When a speed of 600 R. P. M. is
attained by the apparatus the frequency in the
circuit will be 40 cycles and accordingly reed 81b
should be adjusted to vibrate at about that fre-
quency, and the seven intermediate reeds should
be adjusted to vibrate within the range between
25 to 40 cycles so that at least one of the reeds
will be in vibration at all times when the speed
of rotation of the apparatus is such that a fre-
quency between-the range of. 25 and 40 cycles
. exists in the tuned circuit. '

If desired, a pilot light 114 may be .provided
connected by leads 115 and 116 across the coils
16 and 17 of the variable reactance 15 and this
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the speed of rotation of the apparatus continues

" within the prescribed range (hetween 375 and 600

[

10

R. P. M.) the functioning of the device will re-
main unchanged, excepting that various of the
reeds 87 may from time to time be in vibration.
In the event, however, a speed below or ahove
the prescribed range obtains, then the.tuned cir-
Cuit will be out of resonance with any of the
reeds and none will vibrate thus opening the cir-
cuit for control relay 90, whereupon valve 99 will
be deenergized and the control fuid will be ex-
hausted through warning whistle i83 and the
brakes will be applied or the supply of propelling
current will be disrupted. Light {66 will be en-
ergized and holding coil 98 will be deenergized,

. if the vehicle be electrically propelled, permitting

30
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the circuit breaker which it controls to fall and
thus interrupt the supply of propelling current
for the vehicle. ' -

The group of reeds disposed in the vicinity of
reed 87a may be used to control an electro-valve
similar to the valve §8 effective to increase the
supply of operating power and thus increasing
the speed of rotation of the machine and the
group of reeds disposed adjacent reed 81b may -
be used to control a second valve disposed so as -
to operate in a manner similar to valve 99 in-
itiating a warning signal and cutting off the
supply of operating power so as to reduce the
speed of rotation to within the prescribed limits.

‘While I have described and illustrated certain

preferred embodiments of my invention it will

be understood that the same is not so limited but
may be otherwise embodied and practiced within i
the scope of the following claims.

Iclaim: :

1. A rotational speed responsive device com
prising in combination a tuned relay, a variable
reactance connected in series with said relay,
means -for producing a current which varies 1n
accordance with the variations of the reactance,
said relay being responsive only to current of a
predetermined frequency established by said re-
actance, a source of current, and a slow release
relay effective for interrupting the supply of cur-
rent from said source upon energization of said
first mentioned relay for a predetermined inter-
val greater than the time lag of said slow re-

. lease relay.

pilot light 114 will be illuminated whenever cur-

rent is flowing in the tuned circuit and will in-
dicate proper functioning of the variable reactor
circuit. : :

The operation of the device shown in Figure 3
will be briefly described in order to insure clarity

of understanding of the invention. The machine -

- operator presses button (10 which effects ener-
gization of valve 99 and holding coil 98, thus
releasing the brake on the machine or supplying
the machine with propelling fluid, depending
upon the control employed, and holding the cir-
cuit breaker in position if electric propulsion be
employed. As the speed of rotation of the ap-
paratus increases, the frequency of the current

in the tuned circuit will increase until the mini-

mum speed of 375 R. P. M. is reached at which
time reed 87a will vibrate and control relay 90
will become energized extinguishing the light 106
which will give the operator an indication that
minimum speed has been attained and that the

starting button 110'may be released. So long as _

60

2..A rotational speed responsive device com-
prising in combination a tuned vibrating reed
relay, a variable reactance connected to ap-
paratus, the rotational speed of ‘which is to gov-
ern the operation of said device, said reactance
being effective for bringing the circuit including
its operating winding and the operating wind-
ing of said relay into resonance, an electro-pneu- -
matic valve for controlling said apparatus and a
control relay eifective for deenergizing said elec- .
tro-pneumatic valve upon energization of said
reed relay, :

3. A rotational speed responsive device com-

. prising in combination a reed relay including a’

70

plurality of reeds having natural periods of vi-
bration in a presecribed range, 2 reactance con-
nected in series with said relay, means for tuning -
said relay, a control relay effective upon ener-
gization for completing an electrical circuit, said .
reactance being connected to the apparatus the
rotational speed of which is to govern the op-
eration of said device, the plurality of said reeds

. engaging a common contact bar and effective for

energization of said control relay within said pre-
scribed range of frequency induced by said 're-7
actance deviqe.‘
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4, A rotational speed responsive device com-
prising in combination a reed relay including a
plurality of reeds having natural periods of vi-
bration within a prescribed frequency range and
effective when in vibration for contact with a
common contact bar, a variable reactance con-

nected to the apparatus, the rotational speed of

which is to govern the operation of said device,
and electrically connected in series with said re-
lay, means for tuning said relay, :-aid reactance
being =ffective for bringing the circuit including
its operaling winding and the operating winding
of said reed relay into resonance within said
prescribed frequency range. and electrical means
connected in circuit through said bar when at
least one of said reeds is in vibration.

5. A rotational speed responsive device com-
prising in combination a tuned relay, a variable
reactance connected in series with said relay,
means for producing a current which varies in
accordance with the variations of the reactance,

10

is

sald relay being responsive only to current of a -

predetermined frequency established by sald re-
actance. a source of current, a slow release relay
effective for mterrupting the supply of current
from said source upon energization of said first
mentioned :e'ay for a predetermined interval
greater than the time lag of said slow release
relay and means for latching said slow release
relay in open position.

25
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6. A rotational speed responsive device com-
prising in combination a tuned rclay, a variable
reactance connected in series with said relay,
means for producing a current which varies in
accordance with the variations of the reactance,
sald relay being responsive only to current of a
predetermined frequency established by said re-
actance, &8 source of current, and a time lag re-
lay effective for interrupting the supply of cur-
rent from said source upon energization of said
first mentioned relay for a predetermined inter-
val greater than the time iag of said time lag

7. A rotational speed responsive device com-
prising in combination a reed relay including a
plurality of reeds having natural periods of vi-
bration within a prescribed frequency range and
effective when in vibration for contact with a
common contact bar, a variable reactance con-
nected to apperatus, the rotational speed of
which is to govern the operation of said device
and electrically connected in serles with said re-
lay, means for tuning said relay, said reactance
being eftective for bringing the circuit including
its operating winding and the operating winding
of sald reed relay into resonance within said pre-
scribed frequency range, and & control relay con-
nected in circuit through said bar when at least

-one of sajd reeds is in vibration.

MAX THEODORE WINTSCH,




