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8 Caiazas. 

This invention relates to control devices, and 
more particularly to one operating responsive to 
the speed of a movable member, such as are sed 
for controlling an electric motor. 
An object of the present invention is to pro 

vide a control device that is responsive to the 
Speed of a movable member and that minimizes 
a mechanical operating noise. 
In the disclosed embodiment of this invention, 

the control device incorporates a combination op 
erable cooperatively with a movable member or 
shaft and comprising a magnet, a movable arma 
ture having a normal position with respect to the 
magnet, a speed responsive means effecting a 
change of the air gap between armature and 
imagnet in response to a change in speed of the . 
rotatable member or shaft, which change in air 
gap effects movement of the armature with re. 
Spect to the magnet, and control means actu 
ated by the armature. 

Further objects and advantages of the present, 
invention will be apparent from the following de 
scription, reference being had to the accompany 
ing drawing, wherein a preferred embodiment of 
one form of the present invention is cleary 
shown. 

In the drawing: 
Fig. 1 is a fragmentary sectional view of a 

electric motor equipped with the present, saver 
tion. In this view the automatic control device 
is shown in normali position. 

Fig. 2 is a view similar to Fig. 2 showing ae 
control device in operated position. 

Fig. 3 is a fragmentary detail yievy take: is a 
direction of the arrow of Fig. . 

Fig. 4 is a view similar to Fig. 3, taker Satostain 
tially in a direction of the arrow of Fig. 2. 

Referring to the drawing, the notor is show. 
comprising a frame 20, having field windings 
2. An end cover 22 is attached to the raine 25 
in any suitable manner, said end cover providing 
a bearing 23 which supports one end of the 
armature or rotor shaft 24. 
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Alug 25 is provided on the inner surface of the 
(end cover 22, this lig forming a mounting oiock 
for the magnet 26 of the contro device. A Rother 
lug 27 on the cover 22 comprises a mounting block 
for stops or terminals of the controi device. 

Referring to Figs. 3 and 4 in particular, 8, sta 
tionary contact element 28 is shown mounted on 
the jug 27, insulated therefrom by the member 
29. Another stationary contact 30 is insulatingly 
carried by said lug 2. Contacts 28 and 3 are 
in alignment and properly spaced SO as to have 
the movable arm 3 carrying Contacts 32 and 

(C. 26-30) 
33 GR opposite sides thereof positioned thereber 
*Yeen. The arm 36 which carries contacts 32 
and 33 is secured to a resilient blade spring 34, one 
end of which is shown riveted to the end 33 of 
the magnet, 26. The resilient blade Spring 34 
has a member 36 attached thereto, which member 
is of magnetic material and forms the movable 
Ernature of the contro device. The other &nd 
or pole of the magnet 26 is designated by the 
numeral 40. In the present instance the magnet 
26 is shown as a permanent magnet, but it may 
clearly be understood that this could be an elec 
tromagnet having a winding adapted to be 
throught into the circuit and energized when the 
circuit to the notor is closed for running pur 
90SeS. 

t; Will be seen that the air gap between the 
armature 36 and the opposite pole 40 of the imag 
net is so great that the magnetic reluctance will 
render the magnetic force ineffective to move the 
arrature 36 toward the pole end 40 and conse 
quently the blade spring 34 will normally bias to 
cause contact 32 on arm 3 f to engage the sta 
tionary contact, 28. 

in order to move the contact 32 out of engage 
inent with contact, 28 it is necessary to introduce 
a magnetizable element between the artnature 
36 and the pole end $0 of the magnet So as to 
yedge the magnetic reluctance and ender ef 
Sective the magnetic force to attract the armature 
36. In the present instance applicants have pro 
vides a centrifugal governor 50 on the shaft 24 
which governor includes a, Weight member 58 
normally biased into the position as shown is 
3.g. by a spring 52. At a predetermined R. P. lvi. 
of the shaft 24 a speed responsive weight 5 Will 
oe moved into the position as shown in Fig. 2. In 
its normal position this speed responsive element 
or weight 58 is sufficiently out of the magnetic 
gield of the magnet 26 so 2s not to cause nove 
ment of the armature 36. This is clearly shown 
in Figs. and 3. However, when the magnetizable 
weight, or speed responsive element 5 of the 
governor 50 is noved into the position as ShoWr 
in Figs, 2 and 4, said element enters into the 
magnetic field of the magnet 25, reducing the 
riagetic reluctance by closing the air gap be 
tween the airmat are 36 and the pole end it of the 
magnet so that the magnetic force. may atti'aci, 
the arnature 38 by flexing spring blade 35, 
moving it into the position as shown in Fig. 4. 
in which position contact 32 is out of engage 
Inern, with contact 28, and contact 33 is in en 
gagement with the stationary contact 38. 

a the preseat drawing, the control device 
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2 
when in normal position permits certain contacts 
to engage while, when moved into the active or 
operated position, in response to speed in this 
instance, these certain contact engagements are 
broken and others are made. It may clearly 
come within the realm of the present inventio 
where, instead of breaking one contact and close 
ing another one, the movable contact member is 
merely noved from northai stop engaging posi 
tion into the active contact taking position, i. 
in another instance at a predetermined spees. 
a circuit may be broken by reving the movabie 
contact Out of eggagement, with E, ye terrina 
into a positicia is Fyhich reely eigages & 
stop. Tiese :e acificatiyas whic, aire. erely 
obvioS aid e53 230 VSEtios. 
From the aforegoing it isy cieariy be see. 

that applicants five givities a gia, i.evice 
adapted to be situated is 3.23ge to tie love 
ment of S, Speec. eSporgive eigest, Filou: 
noisy operaticia, or no acial recinitial cone, 
tacts are nati to it. We the Coto. Gwice, ific 
being done magnetically, he only 3ctia ce. 
tact made by moving psi is is that, trade isy the 
moving contro eleire, it is sage is a 
movable con;3ct engaging either territas or 
stops. 
From the foregoing descriptic; cf. Eze con 

struction and Aode of operation of this contric 
device, it will be clearly trades stood that the 
device chiefly includes a rotatable member 2: 
control means 28, 3, 3, 32 and 33; a magnet, 
26 and an arrature S, St least, one of which 
(armature 35 as disclosed) is novate in re 
Sporse to magnetic force between the to actu 
ate the control means 23, 3G, 3, 32 and 33; and 
means 5 and 52 comprehending a spring 52 hav 
ing one end connected to the rotatable member 
24 for controlling the reluctance of the magnetic 
path between the armature 36 and magnet 26 
in response to the Speed of the rotatable mem 
ber 24. 
While the embodiment of the present inven 

tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
i. A control device comprising, in combination, 

a rotating member; a magnet; a hinged, polar 
extension for said magnet; speed responsive 
means driven by the rotatable member and mov 
able between the polar extension and the other 
pole of the magnet to reduce the magnetic re 
luctance therebetween for effecting movement of 
the polar extension; and a control device actuat 
ed by said polar extension. 

2. A control device comprising, in combination, 
a magnet; a blade spring attached at one end 
to One of the ends of the magnet; a contact car 
red by said blade spring; a stationary contact 
adapted to be engaged by said contact; a mag 
netizable member carried by the blade spring, 
said member forming an extension for the one 
pole of the magnet; and means adapted to be 
moved into the air gap between the magnetiz 
able member and the opposite pole of the mag 
net, for reducing the magnetic reluctance there 
between and effecting movement of the contact 
carrying blade spring relatively to the stationary 
contact. 

3. A control device comprising, in combination, 
a magnet; a blade spring attached at one end 

2,086,754. 
to one of the ends of the magnet; a contact 
carried by said blade spring; a stationary con 
tact adapted to be engaged by said contact; a 
magnetizable member carried by the blade spring, 
Said member forming an extension for the one 
pole of the magnet; and a centrifugal governor 
having a magnetizable member adapted, in re 
Spoise to centrifugal force, to be moved into 
the Eix gap between the magnetizable member 
and tie opposite pole of the magnet, for reducing 
tie magnetic reluctance therebetween and ef 
Secting movement of the contact, carrying ladie 
Si;ing relatively to the stationary contact, 

A. control device Conprising, it counbination, 
2, Eaglet; a flexible, non-magnetic member at 
3, et at one end to the Cine end of he magnet; 
& Kaagnetizable eiement carried by the flexible 
Seasier; a control device having a stationary and 

icWaible part, the Iowale part being con 
lected to the flexible member; and a govertor 

ing a Yagnetizable weight adapted, at & pre 

tween the magnetizable element on the flexible 
Erieixei and the opposite pole of the agree, for 
irecticing the magnetic reluctance tiharebetween 
anxi endering the magnetic force effective to 
actuate the novable part of the control device. 

5. it controi device responsive to speed. Con 
prising, in combination, a rotatable member: a 
raigiet, a novable arnature having a Crnal 
gosition with respect to the magnet; neans com 
greiterading a resilient member effecting control 
of the air gap between the arnature arid rag 
net below a predetermined speed of the rotatable 
men her and in response to changes of Speed of 
the rotatable member; and control means actu 
ated in response to the change in air gap corre 
sponding to a speed above said predetermined 
speed. 

6. A control device responsive to rotary speed 
comprising, in combination, a rotatable member; 
control means; a magnet and an armature, at 
least one of which is movable in response to the 
magnetic force between them to actuate the 
control means; and means comprehending a 
spring having one end connected to the rotata 
ble member for controlling the reluctance of the 
magnetic path between the armature and mag 
net in response to the speed of the rotatable 
member. 

7. A control device for a motor having a shaft 
comprising, in combination, a stationary magnet; 
a resiliently mounted armature having a normal 
position with respect to the magnet; a magnetic 
member pivotally mounted on the shaft and nor 
mally biased away from the armature and mag 
net, said magnetic member being movable toward 
the magnet and armature under the influence 
of centrifugal force when the shaft rotates to 
effectively reduce the reluctance of the magnetic 
path between the armature and magnet and ef 
fect movement of the arnature. 

8. A contro device for a motor having a frame 
and a shaft comprising, in combination, a re 
siliently biased member secured to the frame, a 
second member pivotally Secured to the shaft and 
rotatable therewith, and magnetic means, said 
Second member being movable responsive to cen 
trifugal force to effect movement of the resil 
iently biased member with respect to the mag 
netic means, 
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