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This invention relates to calling devices, and 
has to do more particularly with calling devices 
such as are commonly used in telephone substa 
tions for controlling, by directive impulses, auto 
matic switches which are located at the central 
office to extend a connection from the calling 
substation to a called substation, through the 
agency of Said SWitches at said central office. 
The object of this invention is to provide a 

calling device which shall be certain, quiet and 
efficient in operation, simple in construction, eco 
nomical to manufacture, and effective in con 
trolling, forced as well as normal, dialing opera 
tions. 
One feature of the invention resides in the use 

of a magnetic governor which controls the normal 
dialing action by electromagnetic induction ef 
fects. Another feature resides in the arrange 
ment of the magnetic governor whereby the action 
of a calling subscriber in forcing the dialing 
through the impulse sending cycle is, definitely 
Controlled by a marked increase in the magnetic 
braking action of the governor, and may also in 
clude mechanical braking action as well. 
The many features and advantages of this 

calling device will be better understood in view 
of the following description taken in connection 
With the accompanying drawing. 
In the drawing Wherein like reference char 

acters indicate corresponding parts in the various 
figures: 

Fig. 1 is a bottom plan view showing the mag 
netic governor applied to a calling device; 

Fig. 2 is an exploded view of the governor; 
Fig. 3 is a partial section through the governor 

mechanism on the line 3-3 in Fig. 1; - 
Fig. 4 shows a variation in governor construc 

tion; and 
Fig. 5 has a large sectional view on the line 

5-5 in Fig. 4. 
Referring now to the illustrated construction, 

the calling device is shown as comprising a man 
ual actuating means in the form of an apertured 
disc or dial 0 having ten openings or finger holds 
normally positioned adjacent to a card disc bear 
ing numerals or letters. The disc 0 is con 
nected through the medium of the usual one-way 
clutch or ratchet means (not shown) to a shaft 
upon which is mounted a gear wheel f2 which 
latter forms the initial member of an accelerating 
gear train. The relatively large diameter gear 
Wheel 2 meshes With a pinion. A which in turn 
is mounted upon a rotatable shaft carrying a 
can member 6 for operating the impulse send 
ing or transmitting contacts 8, and also another 

O 

5 

20 

gear wheel 2 in the accelerating gear train. The 
periphery of the gear wheel 20 engages a second 
pinion 22 secured to a shaft which carries a mag 
netic governor having relatively movable parts 
for Controlling the impulse transmitting contacts. 
The dialing disc iO is normally rotatable for 

Ward and backward to, respectively, set up a 
series of impulses, and to then send the inpulses. 
The magnetic governor means regulates the speed 
of the Sending of these impulses within deter 
minate limits, and if the subscriber forces the 
dial during its backward or impulse sending 
movement, the governor means also restricts the 
Speed So that the impulse transmission will be 
limited to that which the automatic exchange...is 
capable of properly utilizing. 
The selective rotation of the dialing disc sets 

up a dialed digit, and its subsequent release causes 
the impulse Sending means 8 to be actuated. 
At the same time, the gear train causes a rapid 
rotation of the magnetic governor means. 
The governor means 24 shown generally in 

Fig. it is shown in more detail in the exploded 
view of Fig. 2. This device in its preferred em 
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bodiment comprises an annulus 26 of soft iron, 
i. e., of relatively low permeability, which is sup 
ported upon a non-magnetic disc 28 of brass or 
the like, interposed between it and the cup 
shaped member 30, the latter forming the support 
and a part of the housing of the gear train. The 
annulus, and disc are Secured to the cup member 
by two machine screws 32. Shaft 34, to which 
the pinion 22 is Secured, extends through appro 
priate apertures 36 and 38 of the metal cup and 
disc, respectively. At the upper end of the shaft 
is mounted a non-magnetic disc 4G having an 
upWardly extending boss 42. 
Permanent magnets 44, of relatively high per 

meability, are pivotally supported at 46 near the 
periphery of this disc, and have their opposite 
ends interconnected by means of a spring mem 
ber 48. The pivoted ends 46 of the permanent 
magnets are preferably designed to provide a 
constant air gap 50 between them and the an 
nulus. The free ends are designed so that they 
provide a relatively large air gap 54 between 
them and the annulus when stationary. During 
normal operation of the calling device, the per 
manent magnets will be rotated and moved by 
centrifugal forces to reduce the air gaps 54, 
With a consequent increase in the drag or brak 
ing action of the governor. The movement of 
the permanent magnets adjacent to the soft iron 
annulus also sets up induced currents in the 
latter which in turn set up magnetic fields which 



2 
react upon the magnets. In the preferred op 
eration of the governor, the permanent magnets 
are relatively movable with respect to the an 
nulus, and spaced from it at all times. 
These magnets can also be arranged so that 

when a Subscriber forces the dial during the 
impulse Sending period, the magnetS and Spring 
Will, at a designed critical speed, throW the per 
manent magnets into actual, mechanical Or fric 
tional engagement with the annulus, as well as 
magnetic. Such action sets up a markedly in 
creased braking effect to restrict the Sending of 
the transmitted impulses to a frequency within 
the normal operating range of the automatic 
telephone System. It is preferred to utilize this 
last type of governor action only for abnormal 
Operations since the magnetic action of the gov 
ernor, as first described, is highly satisfactory in 
all normal conditions of use. 
A variation in operation and construction is 

illustrated in Figs. 4 and 5 wherein the perma 
nent magnet is shown in the form of a salient 
pole rotor element 56 having four poles. In this 
construction, the soft iron annulus 26 is also 
shown covered by a copper sheathing 58. This 
arrangement can be designed to increase the gov 
ernor action. It entails a Somewhat greater cost 
from the commercial View-point. In this ar 
rangement, the magnetic means 56 is always 
Spaced from the copper sheathed, or plated, an 
nulus, but is relatively rotatable with respect to 
it. The speed of the device does not vary the 
air gap but the induced field is of course in pro 
portion to the speed of cutting the lines of force. 
In the construction of Figs. 1 to 3, the air gap 
changes and, consequently, the number of lines 
of force being passed through the annulus. The 
closer the free ends of the magnets get to the 
annulus, the greater becomes the magnetic at 
traction and, consequently, the greater the re 
tarding effect. 

During operation with the preferred construc 
tion, the governor magnets are always Spaced 
at least a small distance from the ring or magn 
netic body 26. 

w Although a preferred embodiment of the in 
vention is illustrated and described, variations 
within the true spirit and Scope of the same are 
to be determined by the appended claims. 
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Having thus described my invention, what I 

claim is new and desire to secure by United 
States Letters Patent is: 

1. In a magnetic governor, an annular member 
of magnetic material, a shaft rotatably Sup 
ported substantially axially of said annular mem 
ber, a pair of magnetized members pivotally 
supported on said shaft on opposite sides thereof 
and arranged to rotate therewith in the plane of 
said annular member and resilient means en 
gaging said magnetized members to resist their 
movement outWardly toward said annular mem 
ber, said resilient means being tensioned to per 
mit engagement of said magnetized members 
With said annular member incident to a prede 
termined Speed of rotation of Said shaft. 

2. In a magnetic governor, an annular member 
of magnetic material, a shaft rotatably sup 
ported substantially axially of said annular mem 
ber, a mounting plate carried by said shaft in 
Substantially the plane of said annular member, 
a pair of magnetized members pivotally sup 
ported on said plate at opposite sides thereof 
and arranged to rotate therewith in the plane 
of Said annular member and resilient means en 
gaging said magnetized members to resist their 
movement outWardly toward said annular mem 
ber, said resilient means being tensioned to per 
mit engagement of Said magnetized members 
with said annular member incident to a prede 
termined speed of rotation of said shaft. 

3. In a magnetic governor, an annular mem 
ber of magnetic material, a shaft rotatably sup 
ported substantially axially of said annular 
member, a mounting plate fixed With Said shaft, 
a pair of magnetized members each pivotally 
Supported adjacent to one end on said plate at 
opposite sides thereof and arranged to rotate 
therewith in the plane of said annular member 
and resilient means joined to said magnetized 
members adjacent to their non-pivoted ends to 
resist their movement outWardly from said shaft 
upon rotation thereof, said resilient means being 
So tensioned as to permit engagement of said 
magnetized members with said annular member 
incident to a predetermined speed of rotation of 
said shaft. 

GEORGE. R. EATON. 


