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Application September 29, 1943, Serial No. 504,224 
(C. 2011-48) 28 Claims. 

The present invention relates to a rotary relay 
and contacts thereof and, more particularly, to 
such a relay employable in the regulation of gen 
erator voltages. 
A general object of the present invention is the 

provision of a rotary relay which is of simple and 
Sturdy construction, can be readily and economi 
cally manufactured, and which will efficiently 
control external circuits With a high degree of 
accuracy without undue hunting and Overthrow 
while effectively minimizing contact Sparking and 
arcing; and novel contacts thereof which in op 
eration of the rotary relay are effectively self 
cleaning to eliminate resisting oxides, mechani 
cally self-aligning while providing for automatic 
removal of pits and transferred contact material 
and which provide for rapid and effective quench 
ing of sparks. 
A more Specific object of the invention is the 

provision of such a rotary relay in which the mov 
able contact is effectively operated by a rotating 
plunger which in its rotation inherently develops 
a damping effect without necessitating employ 
ment of mechanical damping means, 
Another object of the invention is the provi 

sion of such a rotary relay which by variations in 
the excitation of a field winding thereof corre 
sponding variations in contact pressure, and con 
Sequently in contact resistance, are produced in 
accurate accord with the variations in the field 
excitation without necessitating complete break 
ing and making of contact, except under extreme 
conditions, thereby assuring a highly delicate re 
Sponsive action. 
A further object of the invention is the provi 

sion of a rotary relay which is characterized by 
a floatably mounted rotor biased to a displaced 
position with respect to the stator whereby varia 
tions in the excitation of the field winding on the 
stator or rotor gives Small variations in axial 
movement of the rotor accurately to control cir 
cuit contactS. 

Still another object of the invention is the pro 
vision of Such a rotary relay which may be effi 
ciently employed as a Voltage regulator for elec 
trical generators to regulate the output voltage 
thereof with high accuracy and which will also 
efficiently operate as a frequency or Speed regu 
lator. 
A still further object of the invention is to 

provide such a rotary relay as a Voltage regulator 
by providing for connection of the field winding 
thereof to the output circuit of a generator and 
shunting of the contacts (Controlled by axial 
movement of the rotor across a resistance in 
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the field circuit of the generator to effect accurate 
regulation of the Voltage of the output circuit of 
the latter, or which may be employed in the eff 
Cient control of other electrical devices. 
An additional object of the invention is the 

provision in such a rotary relay of a relatively 
fixed contact and a cooperating rotary contact 
with one thereof provided with cutting edges to 
keep the contact face of the other during contact 
rotation efficiently clean and relatively free from 
resisting oxides, pits and transferred contact 
material. 
Another additional object of the invention is to 

provide such a pair of contacts wherein a trans 
Verse groove in one contact face provides cutting 
edges to give a milling effect for reeping a co 
operating contact face relatively clean and smooth 
and accurately aligned with th: grooved contact 
face, which groove may be prowled on the rotary 
contact to create air turbulence and a fan effect 
for efficient spark quenching. 
Other objects of the invention will in part be 

obvious and will in part appear hereinafter. 
The invention accordingly comprises the fea 

tures of construction, combination of elements 
and arrangement of parts, which Will be exempli 
fied in the construction hereinafter set forth and 
the Scope of the invention will be indicated in 
the claims. 

For a fuller understanding of the nature and 
objects of the invention, reference should be had 
to the following detailed description taken in 
connection with the accompanying drawings, in 
which: 

Fig. 1 is an elevational view with parts in sec 
tion and broken away, of One embodiment of the 
rotary relay of the present invention, showing 
one axial position of the rotor thereof; 

Fig. 2 is a view similar to Fig. 1 showing: an 
Other axial position of the rotor thereof; 

Fig. 3 is a detailed view, with parts in Section 
and broken away, of a modified form of the con 
tact structure shown in FigS. 1 and 2; 

Figs. 4 and 5 are enlarged perspective views of 
the contacts shown in Fig. 3; 

Fig. 6 is a diagrammatic view of a regulator 
system for electrical generators, employing an 
embodiment of the rotary relay of the present 
invention; 

Fig. 7 is a reproduction of portions of an Ester 
line-Angus curve showing frequencies plotted 
against time and indicating typical operation of 
the system of Fig. 6; with such time interval 
portions of the curve as were merely substantially 
repetitive and in which only slight variations 
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appeared being omitted in the dotted portions 
thereof; 

Fig. 8 is a showing similar to Fig. 7 with volt 
age plotted against time; and 

Fig. 9 is a detailed fragmentary view similar 
to Fig. 3 showing a modified form of support for 
the relatively fixed contact. 
The present invention comprises a rotary relay 

for controlling electrical circuits which as indi 
cated above may be the output circuit of electrical 
generators with the rotary relay acting as a regul 
lator. The rotary relay includes an electric motor 
having a rotor and a stator with one of thOSe ele 
ments including a field winding adapted to be 
supplied with control current. It will be under 
stood that a variety of types of electric motors 
may be employed for this purpose since, as will 
appear hereinafter, the speed of operation of the 
motor is relatively immaterial to the functioning 
of the device. Thus the motor may be of the 
induction type with the rotating magnetic flux 
due to current taken from the Supply line being 
carried by coils or field windings which may be on 
either the rotor or the stator. The rotor is float 
ingly mounted by suitable bearing structure and 
is normally biased to an axially displaced posi 
tion with respect to the stator. This biasing may 
be accomplished by means of resilient structure, 
such as a spring, or by the force of gravity, or by 
both acting in conjunction with each other, or by 
any other suitable means such as by magnetic 
biasing. The rotary relay includes a pair of co 
operating contacts which are adapted to be con 
nected in circuit with an electrical device for 
controlling flow of current therethrough. One of 
these contacts is mounted in a relatively fixed 
manner, and the other is movably supported by 
structure mechanically connecting it to the rotor 
So that the latter in its axial movement will cause 
movement of the movable contact toward and 
away from the relatively fixed contact, either to 
vary contact pressure or to make and break the 
circuit. 
In a particular embodiment of the invention 

the movable contact is carried as a rotary ele 
ment by the shaft of the rotor, although it will 
be understood that the movable contact might, if 
desired, be supported upon non-rotating structure 
such as an arm to be moved toward and away 
from the relatively fixed contact by axial move 
ment of the rotor Shaft. Further Such contacts 
may be so constructed as to provide for effective 
Self-cleaning and mechanical Self-alignment, 
such as by the provision of cutting edges on the 
contact face of one for milling of a relatively 
Smooth contact face on the other. For this pur 
pose the cutting edges may be provided either on 
the relatively fixed contact or on the rotary Con 
tact, so that the work rotates relatiye to the tool 
or the tool rotates relative to the WOrk. Preferably 
the cutting edges are provided on the rotary Con 
tact so that in their formation, Such as by a 
transversely extending groove or groves, the 
side walls of the groove or grooves may provide 
fan action for efficient spark quenching. Prefer 
ably one of the contacts is provided with a plu 
rality of medially intersecting grooves and the 
other contact is medially provided with a recess 
so that as the cutting edges mill of the Surface 
of the latter in a circular path the action will 
not result in the gradual formation of a Cen 
tral projection which might tend to give ex 
cessive contact arcing. 
For a more complete understanding of the in 

vention reference may be had to the accompany 
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4. 
ing drawings in which like numerals refer to like 
parts throughout. In Figs. 1 and 2, a particular 
embodiment is shown which may comprise a 
base plate ?o suitably supporting a casing of 
an electric motor which, as indicated, may be 
of the Squirrel cage type having a rotor 2 fixed 
upon a shaft 3 rotatably supported by bearings 
f4 and 5. The stator 6 comprises a field wind 
ing adapted by means of suitable terminals (not 
shown) to be connected to a supply circuit for 
flow of control current therethrough. 
As indicated the bearing 4 permits both ro 

tary and axial movement of the shaft 3 and 
the other bearing element 5 may comprise a cup 
of electrically conducting material having a disc 

of carbon therein against which the lower end 
of shaft 3 rotatably seats. Shaft f3 is made of 
any suitable electrically conducting material and 
may, if desired, be fitted at its lower end with 
a copper facing for rotation against the carbon 
disc to provide an efficient current transfer 
device. The cup member 5 is provided with a 
plunger 8 reciprocatively fitted into a fixed 
sleeve 9 which may be formed of any suitable 
electrically conducting material such as brass. 
The Outer end of the bore through the sleeve 9 
is preferably internally threaded to receive an 
axially adjustable abutment screw 20 between 
the inner end of which and the plunger 8 a. 
biasing helical spring 2 is located. The screw 
20 is suitably fitted with a control knob. 22 and 
a terminal connection 23 may be provided on 
the sleeve 9 as shown. 
Rods 24, 24 mounted upon the motor casing 
may support mounting means for a relatively 

fixed contact. This means may comprise a cross 
member 25, preferably of insulating material, 
haWing a hole therein through Which a threaded 
shank 26 of a headed relatively fixed contact 
member 27 extends for engagement by a mount 
ing nut 28. A conductor strap 29 may be clamped 
beneath the nut 28 electrically to connect the 
contact 27 to a circuit terminal 30. 
The electrically conducting shaft 3 prefer 

ably carries at its upper end a rotary contact 3 
biased to face-to-face engagement with the rela 
tively fixed contact 27 by means of the biasing 
spring 2. 

It will be seen from an inspection of Fig. 1 
that normally the biasing spring 2 holds the 
rotor 2 upwardly slightly out of alignment with 
the stator G in bringing about a circuit closing 
condition at the contacts 2 and 3 and when 
control current is supplied to the field winding, 
such as the stator 6, the rotor f2 rotates at 
a relatively high speed with those contacts in 
face-to-face engagement and with the rotor 
slightly out of alignment with the stator. In 
crease in excitation of the field winding will in 
crease the magnetic force of the stator to cause 
it to tend to pull the armature 2 down into align 
ment with the stator f 6 in opposition to the bias 
ing force of the spring 2. The force of the mag 
netic field may eventually become great enough 
to overcome the biasing force of the spring 2 
resulting in the armature 2 being pulled down 
into alignment with the stator 6 with an at 
tendant separation of the rotary contact 3 f from 
the relatively fixed contact 27, which extreme con 
dition is indicated in Fig. 2. 
This rotary relay, however, does not depend 

for functioning upon complete make and break 
of a circuit at the contact since it has been found 
that the device will effectively operate to vary 
the contact pressure with an attendant variation 
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in the resistance. This is distinctly different 
from the operation of an ordinary plunger sole 
noid as has been found by tests. Plunger sole 
noids are known to produce hunting and Over 
throw where operation is dependent upon vibra 
tory operation of contacts accompanied by com 
plete make and break. For certain services it 
is thus found to be necessary to use Some type 
of mechanical danping means which in turn re 
duces sensitivity of the apparatus. The rotary 
relay of the present invention inherently operates 
with an automatic damping effect which may be 
due to the rotating mass or rotor having gyro 
Scopic action tending to resist mechanical axial 
movement and may be due in part to SOrne Sort 
of air dashpot effect. In any event, the rotor 
acting as a plunger has an unusually high free 
dom of action and Operates with extreme Sensi 
tivity. This was observed by stroboscopic in 
spection of the contacts during variations in flow 
of current through a circuit including the Con 
tacts which was accomplished by Small variations 
in excitation of the field Winding. It was found 
that with an ohmmeter connected across the con 
tacts showing variations there was no visual evi 
dence of contact separation, except under ex 
treme conditions, which indicated that the rotary 
relay operated with a varying contact pressure 
characteristic, thereby avoiding excessive arcing 
and sparking which are troublesome features of 
other types of relays. This rotary relay has been 
found accurately and quickly to respond to small 
changes in the electronotive force in the field 
winding thereof, and there is a minimization of 
loss effect. 
As shown in Fig. 3 an embodiment of the rotary 

relay of the present invention may be equipped 
to advantage with special types of contacts. The 
relatively fixed contact 27, as is more clearly in 
dicated in Fig. 4, may be provided with a rela 
tively smooth transversely extending contact face 
32 having a centrally located recess 33 formed 
therein for a purpose to be indicated hereinafter. 
The rotary contact 3 may have a threaded 
shank 26 and a transversely extending contact 
face 34 provided with a plurality of cutting edges 
35-35 formed preferably by intersecting trans 
versely extending grooves 36, 36. Preferably the 
contact 27 is made of material softer than that 
from which the contact 3 f is formed. For ex 
ample, the head of contact 27 may be formed of 
silver and that of contact 3 of tungsten so that 
in the rotary movement of the latter the cutting 
edges 35-35 will effectively mill the contact face 
32. As a result the contact face 32 is kept free 
of resisting oxides and pits and is kept in ac 
curate alignment with the contact face 34 of the 
rotary contact 3f. This milling of the contact 
face 32 would eventually result in the formation 
of a central projection on the face of contact 27 
due to the lack of cutting edges in the medial 
portion of the rotary contact 3f. To prevent 
this oculurring the contact 2 is provided with a 
central recess 33, 

It will be understood that contacts 27 and 3 
may be mounted in reverse order so that contact 
27 is made rotary while contact f3 is made rel 

atively fixed so that the work rotates while the 
tool remains fixed. However the order of mount 
ing, as shown in Fig. 3, is preferable since the side 
walls of the grooves 36, which are preferably made 
with substantial dimensions as shown, may oper 
ate during the rotation of contact f3 with a fan 
action to create air turbulence which has been 
found to result in very rapid quenching of sparks 
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6 
that do occur when these contacts are infre 
quently Separated during the operation of the 
rotary relay. 
The rotary relay of the present invention may 

be employed to advantage in the control of elec 
trical circuits of various types of electrical de 
vices, for example in flashing signs, whereir the 
bank of lights could be connected in series with 
the control contacts 27 and 3 of the rotary relay 
and with a source of power. The field winding, 
Such as that of the stator f6, could be connected 
in Series with a source of power and a resistance 
With the latter shunted by a controlling switch 
to vary the excitation of the field winding. As a 
result control contacts could be made to govern 
the power circuit of the bank of lights when the 
control Switch, shunting the resistance in the 
field winding circuit, was operated. Consequent 
ly there would be no complete open circuiting of 
the field windings thereby avoiding a common 
place problem of frequent repair and mainte 
nance of Switch contacts. 
The rotary relay of the present invention is 

particularly adapted to use as a voltage reg 
ulator for electrical generators. For this pur 
pose the control contacts of the rotary relay may 
be connected in shunt to a resistance or rheostat 
in the field circuit of an electrical generator 
Whether it be of the D. C. or A. C. type. By 
way of example a voltage regulator circuit is 
diagrammatically shown in Fig. 6. A three 
phase A. C. generator is there shown with its 
arnature windings 37 connected to output lines 
38-38. The generator field winding 39 is con 
nected in Series with an exciter 40 in the usual 
manner and as is common practice a rheostat 
or variable resistance 4 is connected in series 
with the field 42 of the exciter 40. For auto 
matic control of the voltage in the generator 
37 the rotary relay field windings 6, fB are 
connected by wires 43 and 44 to output lines 
38, 38. A conductor 45 connects one side of the 
field resistance 4 to the terminal 30 which in 
turn is connected to the relatively fixed contact 
2. Another conductor 46 connects the other 
Side of the field resistance 4 to the terminal 
connector 23 which has electrical connection 
through the bearing means 5 and rotor shaft 
3 with the rotary contact 3. 
In Operation, with the rotary relay of the pres 

ent invention acting as a regulator for an elec 
trical generator, upon increase in the voltage in 
the output circuit of the generator 37 the field 
force of the stator windings f6, 6 also increases. 
This tends to pull the rotating rotor 2 down 
wardly into alignment with the field windings 
6, 6 with such movement being resisted by the 

biasing force of the spring 2. As a consequence, 
the contact pressure at the contacts 27 and 3 
is decreased resulting in a higher resistance in 
the circuit (wire 45, terminal 30, contacts 27 and 
3, shaft 3, current transfer device 5, terminal 
23, and wire 46) connected in shunt to the field 
resistance 4. Thus there will be more effective 
resistance in the field circuit of the exciter which 
results in a lowering of the excitation of the field 
circuit of the generator with a consequential low 
ering of the line voltage. When the line voltage 
of the generator drops due to change in load con 
ditions there is an accompanying weakening of 
the excitation of the field windings 6, 6 of the 
rotary relay with a consequential increase in con 
tact pressure. This in turn decreases resistance 
in the shunting circuit which results in a reduc 
tion in the effective resistance in the generator 
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field circuit. The attendant increase in excita 
tion of the field winding of the generator causes 
an increase in the line voltage. The rotary relay 
of the present invention will accurately and sub 
stantially instantaneously respond to Such vari 
ations of slight degree giving an unusually accu 
rate control of the output line voltage. It has 
been found in actual operation that only under 
extreme conditions where full load on the gen 
erator is completely withdrawn substantially, in 
stantaneously will the rotary relay completely 
break contact at the contacts 2 and 3 to make 
connpletely effective the field resistance 4 which 
might result in an overthrow, commonly charac 
teristic of all Substantial changes of load on gen 
erators equipped with well known makes of reg 
ulators now commonly used. 
The highly sensitive rature and accurate Con 

trol of generators with the rotary relay of the 
present, invention is graphically shown in Figs. 
7 and 8. These two figures represent portions of 
Esterline-Angus curves which were traced (from 
right to left) in the test operation of a System 
such as that diagrammatically shown in Fig. 6 
employing the rotary relay of the present in 
vention set to control the line voltage at 250 volts 
and the frequency at 60 cycles with an accuracy 
of plus or minus 5%. Dotted portions of these 
two curves represent omitted portions which 
were merely substantially repetitive and in which 
only slight variations appeared, thus to permit a 
clearer showing of the more important portions 
of the curves in these two figures. Fig. 7 shows 
the characteristic frequency changes that Oc 
curred in progressively changing the load on the 
system of Fig. 6 from no load to a load of 39 
amperes, then to full load of 78 amperes, then 
back to a load of 39 amperes, and thereafter to 
no load, and finally from no load to full load, 
back to no load, and finally again to full load, as 
a result of changes in speed of the prime mover 
due to widely varying load. The excellent overall 
voltage regulating ability of the rotary relay of 
the present invention will be evident by a study 
of Fig. 8 in comparison with Fig. 7, Fig. 8 indi 
cating the surprising results obtained in the reg 
ulation of the voltage of the generator. Fig. 8 
shows that despite the characteristic wide vari 
ations in frequency the rotary relay operated ef 
fectively as a voltage regulator and, more par 
ticularly, that there was no tendency to over 
swing to any material extent except at the point 
of load change which produces the Worst condi 
tion, that is, a change from full load to no load 
indicated at the point X in the voltage curve. 
For comparative purposes this same system was 
operated in a similar manner with the employ 
ment of a well known and approved type of reg 
ulator which is now commonly used and it was 
found that, for example, in the voltage curve there 
was an overswing at every load change compa 
rable in amount to that indicated at the point 
X in Fig. 8. Thus by test the simple rotary re 
lay of the present invention, which can be eco 
nomically manufactured at a much lower cost 
than other relays on the market having approved 
operational characteristics, has proven to give bet 
ter performance. 

Further as contrasted with the operation of 
vibratory regulators, contact arcing and sparking 
is minimized. In the present rotary relay in the 
regulation of line voltages of generators the rotary 
relay of the present invention operates a major 
portion of the time without a complete breaking 

0 

s 

30 

25 

30 

40 

50 

60 

65 

70 

by avoiding tendency to arc or spark at the 
contacts and only occasionally under extreme 
conditions where, for example, change from no 
load to full load is made, are the contacts sep 
arated to produce arcing and sparking. The 
rotational movement of the rotary contact tends 
rapidly to quench Such arcing and when the con 
tact of Fig. 5 is employed which will create a fan 
effect and air turbulence, there is even greater 
tendency to rapid arc quenching. The automatic 
and continual conditioning of the contact surface 
by the milling effect further reduces tendency to 
sparking and arcing. 

In using the rotary relay of the present inven 
tion as a voltage regulator for electrical genera 
tors, any tendency to overrun and underrun with 
the most drastic changes of load conditions can 
be minimized by employing a ballast tube com 
prising a resistance in an envelope filled with 
inert gas, such as hydrogen, to serve as the field 
resistance. The characteristic curve thereof is 
So steep that the resistance will increase at such 
a rapid rate as to avoid OverSwing in voltage. Its 
employment will further reduce sparking at the 
contacts due to the characteristic low resistance 
at the moment the contacts open. Not only is 
the rotary relay of the present invention adapted 
to accurate regulation of line voltages of both 
D. C. and A. C. generators but can be efficiently 
employed to provide cross-current compensation 
where several generators are operated in parallel 
on Common buses. This may be accomplished by 
using a rotary regulator for each generator and 
by slight biasing of the field windings of the dif 
ferent regulators. Further the provision of the 
control knob. 29 provides effective and readily 
operable means for adjusting the voltage setting 
of the regulator. 

It has been found that better overall results 
may be obtained, particularly when the rotary 
relay of the present invention is employed in 
regulating the voltage of an electrical generator, 
if a resilient mount for the relatively fixed con 
tact be employed. This may be accomplished by 
fixing one end of a leaf Spring to the inside face 
of the supporting cross-member 25 and mounting 
the relatively fixed contact 27 or 27 theleon, 
with the leaf spring spaced from the cross-mem 
ber in the vicinity of the contact mount. Such a 
Structure is shown by Way of example in Fig. 9. 
A leaf spring 47 is fixed to the inside of cross 
member 25, preferably at one end such as at 48. 
The free end 49 of the Spring 47 is spaced from 
the cross-member 25 to permit movement of the 
former toward the latter and carries the rela 
tively fixed contact 27. A similar leaf spring 50 
is mounted on the outside of cross-member 25 
in a similar manner with one end fixed thereto 
at 5. The free end 52 thereof may be extended 
to be engaged by an adjusting screw 53 mounted 
in the cross-member 25. A linking arm 54 pref 
erably extends through an enlarged hole 55 in the 
cross-member 25 and is connected at its opposite 
ends to the leaf springs 4 and 50. 
In operation of the rotary relay as a voltage 

regulator, equipped with the resilient mount of 
the relatively fixed contact as taught in Fig. 9, 
tendency completely to break the circuit, which 
includes contacts 27 and 3, upon slight axial 
movement of the rotor will be reduced. Such a 
resilient mount will permit axial play of the rela 
tively fixed contact without destroying the de 
sirable feature of variable contact pressure and 
resistance. Less flexure of the leaf springs re 

of the circuit shunting the field resistance there- 7s sults in less spring biasing of the relatively fixed 
et r - w 
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contact 27, thus providing less contact pressure 
and more contact resistance, and vice versa. Ad 
justment of the screw 53 will vary the initial bias 
ing force of the Springs 47 and 50. 
The structure shown in Fig. 9 also assures 

proper alignment of the face of the relatively 
fixed contact 27 with the face of the axially 
moved contact 3 in the various axial positions 
thereof. Their parallelism is maintained there 
by. It eliminates tendency of the face of contact 
27 to be moved into a plane at an angle to the 
plane of the face of contact 3 as the leaf Spring 
support of contact 27 is flexed thereby avoiding 
possible reduction in the contact area and local 
ized excessive wearing. 

In the drawings particularly in FigS. 1, 2 and 6, 

O 
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it is proposed to mount the rotary relay in a 
position where normally the rotor rotates in an 
axially displaced position above the Stator and 
is biased upwardly to such position by the bias 
ing force of the spring 2 so that when the field 
force of the field winding of the rotary relay be 
comes strong enough to overcome the biasing 
force of the spring 2, the rotor is pulled down 
into alignment with the stator. This is preferred 
as a measure of safety since, should the biasing 
spring 2 break, force of gravity will cause the 
rotor to fall into alignment with the stator 
thereby separating the contacts in the shunt Cir 
cuit resulting in the insertion of all of the re 
sistance of the field resistance in the field cir 
cuit of the generator to avoid danger of Over 
voltage. It will be understood, however, that it 
is possible to operate the rotary relay in other 
positions such as with the axis of the rotor ar 
ranged horizontally or even with the device re 
versed where in the latter case the rotor is biased 
axially down to a position displaced from the 
stator by both the biasing force of the Spring and 
the force of gravity. 

It will thus be seen that the objects set forth 
above, among others, have been efficiently at 
tained by the present invention and since certain 
changes may be made in the above construction 
and different embodiments of the invention could 
be made without departing from the Scope there 
of, it is intended that all matter contained in the 
above description or shown in the accompanying 
drawing shall be interpreted as illustrative and 
not in a limiting sense. 

It is also to be understood that the following 
claims are intended to cover all of the generic 
and specific features of the invention herein de 
scribed, and all statements of the scope of the in 
vention which, as a matter of language, might be 
Said to fall therebetween. 

Having described our invention, what we claim 
as new and desire to secure by Letters Patent is: 

1. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied 
with control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with respect to said stator, a palr 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for controlling 
flow of current therethrough, and means ne 
chanically connected to said rotor to cause the 
latter in its axial movement to move one of Said 
contacts with respect to the other. 

2. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
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control current, means floatingly mounting said 
rotor for axial movement thereof, said rotor nor 
mally being biased to an axially displaced posi 
tion with respect to said stator, a pair of cooper 
ating contacts adapted to be connected in circuit 
with an electrical device for controlling flow of 
current therethrough, and means mechanically 
connected to said rotor to cause the latter in its 
axial movement to move one of said contacts with 
respect to the other. 

3. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied 
With control current, means floatingly mounting 
said rotor for axial movement thereof, means re 
siliently biasing said rotor to an axially displaced 
position. With respect to Said stator, a pair of co 
operating contacts adapted to be connected in 
circuit with an electrical device for controlling 
flow of current therethrough, and means me. 
chanically connected to said rotor to cause the 
latter in its axial movement to move one of Said 
contacts with respect to the other. 

4. A rotary relay for Controlling electrical cir 
cuits comprising in combination, an electric mo 
tor...having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, means floatingly mounting said 
rotor for axial movement thereof, said rotor nor 
mally being biased to an axially displaced posi 
tion with respect to said stator, means for ad 
justably varying the biasing force which axially 
displaces the rotor, a pair of cooperating con 
tacts adapted to be connected in circuit with an 
electrical device for controlling flow of current 
therethrough, and means mechanically connect 
ed to said rotor to cause the latter in its axial 
movement to move one of said contacts with re 
spect to the other. 

5. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, means floatingly mounting Said 
rotor for axial movement thereaf, Said rotor nor 
mally being biased to an axially displaced posi 
tion with respect to said stator, means for adjust 
ing the displacement of said rotor, a pair of COOp 
erating contacts adapted to be connected in cir 
cuit with an electrical device for controlling flow 
of current therethrough, and means mechanical 
ly connected to said rotor to cause the latter in 
its axial movement to move one of said contacts 
with respect to the other. 

6. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, means floatingly mounting Said 
rotor for axial movement thereof, resilient means 
biasing said rotor to an axially displaced position 
with respect to said stator, means for varying the 
biasing force of said resilient means, a pair of 
cooperating contacts adapted to be connected in 
circuit with an electrical device for controlling 
flow of current therethrough, and means me 
chanically connected to said rotor to cause the 
latter in its axial movement to move one of Said 
contacts with respect to the other. 

7. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator, Said stator Con 
prising a field winding adapted to be supplied 
with control current, said rotor being floatingly 
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mounted and normally biased to an axially dis 
placed position with respect to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for controlling 
flow of current therethrough, and means me 
chanically connected to said rotor to cause the 
latter in its axial movement to move one of Said 
contacts with respect to the other, 

8. A rotary relay for controlling electrical cir 
cuits comprising in combination, an electric no 
tor having a rotor and a stator, said stator con 
prising a field winding adapted to be supplied 
with control current, means floatingly mounting 
said rotor for axial movement thereof, said rotor 
normally being biased to an axially displaced po 
sition with respect to said stator, means for ad 
justably varying the biasing force which axially 
displaces the rotor, a pair of cooperating con 
tacts adapted to be connected in circuit with an 
electrical device for controlling flow of current 
therethrough, and means mechanically con 
nected to said rotor to cause the latter in its axial 
movement to move one of said contacts with re 
spect to the other. 9. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator, said stator Con 
prising a field winding adapted to be supplied 
with control current, means floatingly mounting 
said rotor for axial movement thereof, resilient 
means biasing said rotor to an axially displaced 
position with respect to said stator, means for 
varying the biasing force of said resilient means, 
a pair of cooperating contacts adapted to be con 
nected in circuit with an electrical device for con 
trolling flow of current therethrough, and means 
mechanically connected to said rotor to cause the 
latter in its axial movement to move one of said 
contacts with respect to the other. 

10. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with respect to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for controlling 
flow of current therethrough, one of said contacts 
being connected to said rotor for rotary and axial 
movement therewith, and means supporting the 
other contact for cooperation with the first-men 
tioned contact. 

11. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator One of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly mount 
ed and normally biased to an axially displaced 
position with respect to said stator, a pair of co 
operating contacts adapted to be connected in 
circuit with an electrical device for controlling 
flow of current therethrough, one of said contacts 
being Connected to said rotor for rotary and axial 
movement therewith, and means supporting the 
other contact in a relatively fixed position with 
respect to the first-mentioned contact. 

12. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied 
with control current, means floatingly mounting 
said rotor for axial movement thereof, means re 
siliently blasing said Aotor to an axially displaced 
position with respect to said stator, a pair of co 
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operating contacts adapted to be connected in 
circuit with an electrical device for controlling 
flow of current therethrough, one of said contacts 
being connected to said rotor for rotary and axial 
movement therewith, and means supporting the 
other contact in a relatively fixed position with 
respect to the first-mentioned contact. 

13. A rotary relay for controlling electrical cir 
cuits comprising in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, means floatingly mounting said 
rotor for axial movement thereof, said rotor nor 
mally being biased to an axially displaced posi 
tion with respect to said Stator, means for adjust 
ably varying the biasing force which axially dis 
places the rotor, a pair of cooperating contacts 
adapted to be connected in circuit with an elec 
trical device for controlling flow of Current there 
through, one of said contacts being connected to 
said rotor for rotary and axial movement there 
with, and means supporting the other contact in 
a relatively fixed position with respect to the 
first-mentioned contact, 

14. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which 
includes a field winding adapted to be supplied 
with control current, means floatingly mounting 
said rotor for axial movement thereof, resilient 
means biasing said rotor to an axially displaced 
position with respect to said stator, means for 
varying the biasing force of said resilient means, 
a pair of cooperating contacts adapted to be con 
nected in circuit with an electrical device for 
controlling flow of current therethrough, one of 
Said contacts being connected to said rotor for 
rotary and axial movement thereWith, and means 
supporting the other contact in a relatively fixed 
position with respect to the first-mentioned con 
tact. 

15. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric 
motor having a rotor and a stator, said stator 
comprising a field winding adapted to be supplied 
with control current, a rotary shaft carrying said 
rotor, means rotatably and floatingly supporting 
said shaft for rotation and axial movement there 
of, said shaft normally being biased to an axially 
shifted position with said rotor displaced axially 
with respect to said stator, a pair of cooperating 
contacts adapted to be connected in circuit with 
an electrical device for controlling flow of current 
therethrough, means mounting one of said con 
tacts on an end of said shaft for rotary and axial 
movement therewith, and other means support 
ing the remaining contact for cooperation with 
the first-nentioned contact. 

16. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator, said stator con 
prising a field winding adapted to be supplied 
With control current, a rotary shaft carrying said 
rotor, means rotatably and floatingly supporting 
said shaft for rotation and axial movement there 
of, resilient means biasing said shaft to an axial 
ly shifted position with said rotor displaced axial 
ly with respect to said stator, a pair of cooperat 
ing Contacts adapted to be connected in circuit 
with an electrical device for controlling flow of 
current therethrough, means mounting one of 
Said contacts on an end of said shaft for rotary 
and axial movement therewith, and other means 
Supporting the remaining contact for COOperation 
with the first-mentioned contact. 
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17. A rotary relay for controlling electrical 
circuits comprising, in combination, an electric 
motor having a rotor and a stator, said stator 
comprising a field winding adapted to be sup 
plied with control current, a rotary shaft carrying 
said rotor, means rotatably and floatingly Sup 
porting said shaft for rotation and axial move 
ment thereof, resilient means biasing Said shaft 
to an axially shifted position with Said rotor 
displaced axially with respect to said stator, 
means for varying the biasing force of said resil 
ient means, a pair of cooperating contacts adapt 
ed to be connected in circuit with an electrical 
device for controlling flow of current there 
through, means mounting one of Said contacts 
on an end of said shaft for rotary and axial 
movement there with, and other means Support 
ing the remaining contact for cooperation with 
the first-mentioned contact. 

18. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator, said stator Con 
prising a field winding adapted to be supplied 
with control current, an electrically-conductive 
rotary shaft carrying said rotor, means rotat 
ably and floatingly supporting said shaft for ro 
tation and axial movement thereof, a contact 
mounted on an end of said shaft for rotary and 
axial movement there with, a cooperating contact, 
means supporting the latter in a relatively fixed 
position with respect to said rotary contact, resil 
ient means abutting the other end of Said shaft 
biasing the latter toward said relatively fixed 
contact to hold said contacts together under 
pressure with said rotor displaced axially with 
respect to said stator, current transfer means in 
contact with said shaft, and a pair of circuit 
terminals with one connected to Said current 
transfer means and the other connected to said 
relatively fixed contact, said terminals being 
adapted to be connected in circuit with an elec 
trical device for controlling flow of current there 
through, 

19. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric no 
tor having a rotor and a stator, said stator com 
prising a field winding adapted to be supplied with 
control current, an electrically-conductive rotary 
shaft carrying said rotor, means rotatably and 
floatingly supporting said shaft for rotation and 
axial movement thereof, a contact mounted on 
an end of Said shaft for rotary and axial nove 
ment therewith, a cooperating contact, means 
supporting the latter in a relatively fixed position 
with respect to said rotary contact, resilient 
means abutting the other end of said shaft bias 
ing the latter toward said relatively fixed contact 
to hold said contacts together under pressure 
with said rotor displaced axially with respect to 
said stator; said resilient means comprising elec 
trically-conducting bearing means abutting the 
end of said shaft for current transfer, axially 
adjustable abutment means and a Spring posi 
tioned between said abutment means and said 
bearing means biasing the latter; a circuit ter 
minal electrically connected to said bearing 
means and another circuit terminal electrically 
connected to said relatively fixed contact. 

20. A rotary relay for controliing electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which 
includes a field winding adapted to be supplied 
With current from a controlling circuit, said rotor 
being floatingly mounted and normally biased to 
an axially displaced position with respect to said 
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stator, a pair of contacts adapted to be con 
nected in the controlling circuit of an electrical 
device, and means mechanically connected to said 
rotor to cause the latter in its axial movement 
to move one of said contacts with respect to the 
other for varying the contact pressure thereof to 
vary flow of current through the controlling cir 
cuit and to make and break that circuit. 

21. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with respect to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for controlling 
flow of current therethrough, one of said con 
tacts being connected to said rotor for rotary 
and axial movement therewith, and means Sup 
porting the other contact in a relatively fixed 
position with respect to said rotary contact, one 
of Said contacts having a relatively smooth con 
tact face and the other of said contacts having 
cutting edges on its contact face to condition 
the relatively smooth contact face during con 
tact rotation. 

22. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with respect to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for control 
ling flow of current therethrough, one of said 
Contacts being connected to said rotor for rotary 
and axial movement therewith, and means sup 
porting the other contact in a relatively fixed 
position with respect to said rotary contact. said 
relatively fixed contact having a relatively smooth 
contact face and said rotary contact having a 
relatively smooth contact face interrupted by a 
transverse groove providing cutting edges to con 
dition the former during rotation nf the latter. 

23. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied 
with control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with respect to said stator, a pair 
of Cooperating contacts adapted to be connected 
in circuit with an electrical device for control 
ling flow of current therethrough, one of ssid 
contacts being connected to said rotor for rotary 
and axial movement therewith, and means sup 
porting the other contact in a relatively fixed posi 
tion with respect to said rotary contact, said 
relatively fixed contact having a relatively smooth 
contact face and said rotary contact having a 
relatively smooth contact face interrupted by a 
transverse groove having side was extending 
substantially in the direction of the axis of ro. 
tation of said contact and meeting with the con 
tact face at sharp angles thereby providing cut 
ting edges to condition the former during rota 
tion of the latter. 
'24. A rotary relay for controlling electrical cir 

cults comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
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placed position with respect to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for control 
ling flow of current therethrough, one of said 
contacts being connected to said rotor for rotary 
and axial movement therewith, and means Sup 
porting the other contact in a relatively fixed 
position with respect to said rotary contact, Said 
i eatively fixed contact having a relatively Smooth 
contact face and said rotary contact having a . 
relatively smooth contact face interrupted by a 
transverse groove having side walls of Substan 
tial depth extending substantially in the direc 
tion of the axis of rotation of said contact and 
meeting with the contact face at sharp angles 
thereby providing cutting edges to condition the 
former and to set up a spark-quenching fan 
action during rotation of the latter. 

25. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be Supplied 
with control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with resp2ct to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for control 
ling flow of current therethrough, one of said 
contacts being connected to said rotor for rotary 
and axial movement therewith, and means sup 
porting the other contact in a relatively fixed 
position with respect to said rotary contact, said 
relatively fixed contact having a relatively Smooth 
contact face and said rotary contact having a 
relatively smooth contact face interrupted by 
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transverse intersecting grooves each having side 
walls of substantial depth extending substantially 
in the direction of the axis of rotation of said 
contact and meeting with the contact face at 
sharp angles thereby providing cutting edges to 
condition the former and to set up a spark 
quenching fan action during rotation of the 
latter. 

26. A rotary relay for controlling electrical cir 
cuits comprising, in Combination, an electric no 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly mount 
ed and normally biased to an axially displaced 
position with respect to said stator, a pair of 
co-operating contacts adapted to be connected 
in circuit with an electrical device for control 
ling flow of current therethrough, one of said 
contacts being connected to said rotor for rotary 
and axial movement therewith, and means resil 
iently supporting the other contact for cooperat 
ion with said rotary contact. 

27. A rotary relay for controlling electrical cir 
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cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied with 
control current, said rotor being floatingly mount 
ed and normally biased to an axially displaced 
position with respect to said stator, a pair of co 
Operating contacts adapted to be connected in 
circuit with an electrical device for controlling 
flow of current therethrough, one of said con 
tacts being connected to said rotor for rotary 
and axial movement therewith, a pair of spaced 
apart laterally extending arms each having a 
free end, means connecting the other ends ta 
gether in Spaced apart relation and supporting 
the same, and means floatingly supported by said 
arms and connecting the free ends thereof to 
gether in spaced apart relation, said floatingly 
Supported means Supporting the other contact 
for COOperation with said rotary contact. 

28. A rotary relay for controlling electrical cir 
cuits comprising, in combination, an electric mo 
tor having a rotor and a stator one of which in 
cludes a field winding adapted to be supplied 
with control current, said rotor being floatingly 
mounted and normally biased to an axially dis 
placed position with respect to said stator, a pair 
of cooperating contacts adapted to be connected 
in circuit with an electrical device for control 
ling flow of current therethrough, one of said 
contacts being connected to said rotor for rotary 
and axial movement therewith, a pair of spaced 
apart laterally extending leaf springs each hav 
ing a free end, mounting means fixedly sup 
porting the other ends of said leaf springs in 
Spaced apart relation, and a member floatingly 
Supported by said leaf springs with each of the 
latter being fixed thereto in spaced apart rela 
tion, said member having a portion extending 
beyond one of Said springs terminating with the 
other contact for cooperation with said rotary 
contact. - 
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