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This invention relates to motor operated re 
lays, and particularly to relays operable auto 
natically to control other circuits in response 
to deviations of a condition-responsive-circuit 
maker. . . . . . . 

Automatic control of pressure, light, humidity, 
temperature, etc., characterized as of variable 
'condition', in most cases depends on a sensi 
tive instrument pointer for setting in motion a 
number of other more or less powerful devices, 
which, through mechanical operation in some 
Way or another makes the necessary correction, 

maintain the desired con 
ditions. . . 
The most common method of actuating control 

devices from sensitive instrument pointers is to 
arrange one or more contacts in the necessary in 
strument so that the indicating pointer, or condi 
tion responsive device, as it changes position in 
response to a change of condition, touches these 
contacts and thereby selects one of two or more 
different passages for an electric circuit, which 
in turn must set the controlling machinery in ac 
tion until the changed conditions have been cor 
rected, as manifested by a return of the condi 
tions to a predetermined normal condition. 
usually be passed through such flimsy instru-, 
ment contacts is very limited, so it nearly always 
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becomes necessary to introduce one or more 
Stages of relays. The one stage being capable 
of carrying more current through its contacts 
than the next previous stage in the series. Now, 
one of the main objects of this invention is to 
provide Such an intermediate relay device be 
tween a contact instrument and the correcting 
control equipment, that although it only uses a 
very faint Current for its operation, it can make 
and break large amounts of electric current and 
operate electric motors of several horsepower 
Without any additional step-up relays. 
Another object is to provide a relay to operate 

from these flimsy instrument contacts in such 
a manner that the flickering which is due to 
vibration of the instrument when mounted in a 
factory building does not pass the relay. Any 
Ordinary Solenoid operated relay naturally will 
carry such flickering through the whole control 
system and cause almost the destruction of mov 
ing parts. Relays are now used which prevent 
this chattering by self locking features, but when 
used it becomes necessary for the controlling 
pointer to move far enough back to close an 
other contact in order to make the locked relay 
fall out, and then close the circuit that in turn 

makes corrections for variations in the opposite 
direction. This method makes the control in 
strument complicated and at the same time less 
sensitive for control as the required large dis 
tance between the two contacts needed for each 
operation necessary, must be travelled by the 
pointer either way before any change in condi 
tions can be effected through the relays. 
fore, a further object of the invention is to pro 
vide a control relay that on the faintest closing 
of the instrument contact will operate the re 
quired correcting mechanism and which also, as 
soon as this contact is severed will react into 
some other position causing some other correct 
ing mechanism to operate. Due to the fact that 
the current consumed by the relay operation is 
very faint, there is practically no sparking when 

60 

Tere 

O 

the instrument contact is broken, hence the 
faintest move of the pointer from the contact 
will cause a desired change in the operation of s 
the controlling. mechanism. 
There are many varied means of making the 

electric contacts in standard measuring or con 
dition responsive instruments. There are also 
many different mechanical means for controlling 

However the amount of electric current that can the conditions from such gauges or instruments. This invention, therefore, primarily applies to an 
intermediate device wired in between the sensi 
tive control gauge and the controlling means, 
therefore, in the description and accompanying 85 
drawing, I am describing the invention in order 
to show how it can apply to the now commonly 
used contact instruments and control means of 
the different types. The details here shown, 
however, should by no means confine my inven 
tion, but merely show a few of its many appli 
cations. 

It might be noted in connection with the past 
art in circuit controllers, that it has been at 
tempted heretofore to utilize a fully enclosed 
tube of glass, in which is embedded sets of con 
tacts, arranged for selective circuit closing by. 
contact with a globule of mercury, as the tube 
is given a change in position, and in which as 
many as three different circuits are established 
in the same tube. This construction has never 
been completely successful, owing among other 
factors to the danger of a residual trail of 
mercury lying in the tube in such position as to 
simultaneously energize two different sets of 
contacts. It is an object of this invention to 
secure all of the benefits of such multiple con 
tact tube without the disadvantages of prior . . 

- 110 constructions. 
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In the accompanying drawing, forming part 

Of this description, 
Fig. 1 represents a diagrammatic perspective 

of one, purely illustrative form of the invention, 
Fig. 2 represents an end elevation of the circuit 

controlling element actuated by the motor, show 
ing the element in one extreme position, 

Fig. 3 represents an end elevation of the circuit 
controlling element actuated by the motor, show 
ing the element in another extreme position, and 

Fig. 4 represents an elevation of a modification 
of a portion of the circuit controlling device actu 
ated by the motor. 
The actuating instrument for simplicity is only 

shown as a simple bi-metallic thermostat 1, re 
Sponsive to temperature changes, but it will be 
understood that this is purely illustrative, and any 
other condition responsive device or other circuit 
maker might equally well be used. One end of 
this thermostat is permanently fixed at 2, the 
other end forms the moving pointer 3 which will 
move right or left as the temperature or other 
Condition to which the thermostat or responsive 
instrument is exposed changes up or down. In 
the drawing the movement of the pointer 3 to the 
left means dropping temperature, a raising tem 
perature will move the pointer to the right. Two 
contactS 4 and 5 are provided to engage the 
pointer 3 as it deviates, from a certain tempera 
ture drop 3 engages 4, if the temperature raises, 3 
Will engage 5. 
The following parts are the essentials in a re 

versing self-starting alternating current motor 
which is now a standard generally known article 
on the market. For illustrative and not limita 
tive purposes reference might be made to U. S. 
Patent No. 1,283,435 for a disclosure of a type 
of motor that might be usable herein when suit 
ably modified to comprise a reversing motor. 
There are numerous reversing motors, made by 
different manufacturers, that will admirably fill 
the requirements of this invention, but for fur 
ther disclosure of a reversing motor of the type 
preferred with this invention, reference may be 
made to Bulletin MI-3 of the Warren Telechron 
Company, Ashland, Massachusetts, published in 
1930, and particularly to pages 8 and 11, type BX 
and CX, respectively. However, for this purpose 
any electric motor that can conveniently be re 
versed by sending current to it alternately 
through one or the other of two wires can be 
used. The motor has a field winding 6 on an iron 
core 8 tending to force the motor counter clock 
Wise, and has an oppositely wound coil 7 on an 
iron COre 9, tending to force the motor in a clock 
Wise direction, both direction of force being in 
dicated by arrows appropriately placed on the 
sides of the windings for purposes of clarity. The 
motor armatures are housed within a tube .10, 
which is extended to form the enlarged housing 
ll, within which latter is mounted a reduction 
gearing of any desired sort, as preferably a train 
of spur gears (not shown), sufficient to trans 
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form the high speed of the motor into the slow 
Speed of a shaft 12, extending from the gear hous 
ing 11. This motor as shown is on the market 
in this general design with drive shaft speed of 
1. R. P. M. more or less as may be required. In 
this description, it may be assumed that the speed 
of shaft 12 is 1. R. P. M., however, the speed of 
operation is unimportant although certain shaft 
Speeds may prove more Satisfactory in practice 
than others for certain applications. This par 
ticular motor as shown can be operated clockwise 
or anti-clockwise at will, by Sending current 
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through either coil 6 or coil 7. In this descrip 
tion as noted, it will be assumed that the passing 
of current through coil 6, will result in a counter 
clockwise movement of shaft 12 as indicated by 
the arrow on the side of coil 6, while passing 
current through coil 7 will result in a clockwise 
movement of shaft 12, as indicated by the arrow 
On coil 7. - 

The shaft 12 carries a disc 13 which is held by 
friction on the shaft by means of the Spring 14 
and the nut 15. On account of this friction the 
disc 13 will turn with the shaft 12, as long as it is 
free to move. However, the movement of the disc 
with the shaft is restricted and limited in clock 
wise direction by the suitably supported mechan 
ical stop 16 being engaged or abutted by a notch, 
shoulder, or ear 17 on the disc 13. In the counter 
clockwise direction, its movement is restricted by 
the mechanical stop 18 being engaged by a corre 
sponding shoulder or notch 19 on the disc 13. 
Two glass bulbs or tubes 20 and 21, respectively, 
are clamped to the disc 13, preferably toward the 
upper or top position thereof, with their longi 
tudinal axes out of parallelism or alignment. 
These two fully enclosed glass bulbs contain each 
a small amount of mercury. Four electric con 
tacts, two in each end, extend from the inside of 
each bulb, and bear reference characters respec 
tively from 22 to 28 inclusive, and of which con 
tact 25 is a double contact having a leg in each 
of the two bulbs 20 and 21. 
The outer periphery of the disc, preferably 

the lower half thereof, between the ears or shoul 
ders 17 and 19, has a contour formed of arcs de 
scribed about the axis of shaft 12 and the axis of 
the disc, but on different radii. Thus the right 
hand side of the disc as shown in the drawing 
has a cam surface 29 extending from ear 17 to 
almost the vertical diameter of the disc in the 
position shown in Fig.1, of a small radius, while 
the left hand side of the disc has a cam Surface 
30 extending from ear 19 to almost the termina 
tion of cam surface 29 of larger radius, while the 
small step or shoulder 36 formed in the center of 
the disc between the ends of cam surfaces 29 and 
30 is described on a radius representing, prefer 
ably one half of the sum of the radii of Surfaces 
29 and 30. If the disc is disposed as shown in 
Fig. 1, the step or shoulder 36 will be disposed with 
the vertical diameter passing through the Sur 
face 36. 
The insulated block 31 serves as a Support for 

the three flexible contact arms 32, 33, and 34. 
The mechanical arrangement of these contacts 
in relation to the disc 13 is such that the can 35 
on contact 33 slides on the bottom Surface of disc 
13. When the disc 13 is in the mid-position as 
shown on the drawing, Fig. 1, no contact is made 
by 33 with either 32 or 34. If disc 13 is moved 
clockwise the cam 35 drops off 36 and due to ?tS 
spring tension it raises up and makes contact 
with 34. If the disc 13 is moved counter clock 
wise from its center position the cam 35 Will be 
forced down as it passes under the Section 30 of 
the disc and make contact with contact 32. In 
Figs. 2 and 3 are shown the position of the con 
tacts 32, 33 and 34 in the extreme left and right positions. 
In Fig. 1, 37, 38 and 39 designate, respectively, 

three electric lights which may be of different : 
colors, say 37 is green and stands for low tem 
perature or negative condition, 38 is white and 
stands for right temperature or neutral Ol' nor 
mal condition, and 39 stands for red and means too high temperature or positive 

85 

95 

100 

105 

110 

120 

125 

30 

135 

14) 

condition. -- 



O 

15 

20 

30 

35 

40 

50 

55 

1,941,920 
These three lights enable an operator to man 
ually make the necessary manipulation of valves 
or other regulating devices, in order to try to 
maintain the proper temperature or normal con 
dition with the white light burning. If auto 
matic control is desired the current that lights 
the three lights respectively can be used to ma 
nipulate valves, dampers, or other devices me 
chanically, thus eliminating the human element. 
The lights will be designated broadly, therefore, 
as electric devices. 
The glass bulbs 20 and 21 as will be noticed 

are so arranged that when cam 35 on contact 33 
rests on notch or step 36, the globule of mercury 
in each bulb lies in that end of each bulb, that 
meet in the center in this position owing to the 
angular divergence of two tubes. It will be 
noticed that a metallic connection is completed 
from contact 24 through mercury in bulb 21 to 
contact. 25 from contact 25 to mercury in bulb 
20 to contact 26. If disc 13 is tilted counter 
clockwise, the mercury in both bulbs will take 
the position as shown in Fig. 2. It will be no 
ticed that the mercury in bulb 21 remains in 
the Same position as shown in Fig. 1, but the 
mercury in bulb 20, due to the tilting of disc 13, 
shifts to the other end of the bulb, thereby open 
ing the metallic connection between 24 and 26, 
but establishing a new connection between 27 
and 28. In Fig. 3, the disc 13 is tilted clockwise 
and in this case the mercury in bulb 21 shifts 
and opens the connection from 24 to 26 whereas 
it makes a connection between 22 and 23, thus 
the three different positions of the disc 13; left 
tilted position Fig. 2, mid-position Fig. 1 and 
right tilted Fig. 3, each closes a separate set of 
contacts and automatically breaks anyone of the 
two other connections that were closed in the 
previous position. The angular relation between 
the two bulbs 20 and 21 is generally such (as 
shown) that only one of these contacts can be 
made and One circuit completed at any one time, 
although there may be occasions when the bulbs 
may have to be so mounted in relation to each 
other that the contacts and flow of current 
through each circuit overlap more or less. 

For certain purposes it might be desired to 
have the contacts mounted in a single tube in 
stead of a pair of tubes, in which event a tube 
like that shown at 21' in Fig. 4 might be used. 
The operation is as follows: 
The position in which the apparatus is shown 

in Fig. 1 is the mid-position in general called the 
neutral or normal position where the tempera 
ture or condition is as desired, that is when the 
instrument arm 3 does not make contact at either 
4 or 5. The light or control circuit, therefore, 
is as follows: from line 40 current will pass 
through wire 41 to wire 42 to contact 24, through 
mercury in bulb 21 to contact 25, through mer 
cury in bulb 21 to contact 26 to wire 43, to lamp 
or electric device 38, to wire 44, to wire 46 and 
back to the other side of the line and the lamp 
or device 38 will burn or function indicating that 
the temperature or condition where thermostat. 
or responsive indicator 1 is located is within the 
desired limit. 

If now the temperature or condition, where 
thermost or indicator 1 is located, drops below the desired limit pointer 3 will swing over and 5 and thereby complete or establish a circuit from 

line 47 to wire 5, connection 2, thermostat 1, make contact with contact 4. This action estab 
lishes a circuit as follows: From line 40 through 
wire 48, magnet coil 6, wire 49, wire 50, contact 
4, pointer 3, thermostat 1, and wire 51 back to 
the other line 47. This circuit through coil 6 

above, coil 6 is energized, is that cam 35 is forced 

3 
starts the motor operating in counter-clockwise 
direction. Due to the friction between shaft 12 
and disc 13 the disc turns with the shaft until 
the notch 19 engages stop 18 and the motor con 
tinues to turn so long as current continues to pass 
through coil 6, however, the disc remains station 
ary. While this operation takes place two things 
happen, first the tilted bulbs 20 and 21 take the 
position shown in Fig. 2 and as explained above 
the circuit through 24, bulb 21 to double contact 
25, to 26, is broken and consequently the white 
light 38 goes out, but a circuit is formed by the 
mercury in bulb 20 between Wire 27 and 28, there 
fore following wiring diagram on Fig. 1 current 
will pass from line 40 to wire 41 to contact 27 
through mercury in bulb 20 to contact 28, through 
wire 52, through light or device 37 wire 53, through 
wire 44 and 46 back to the other line 47 and light 
or device 37 will burn or function indicating that 
the temperature or condition where thermostat 
or indicator 1 is located is low or negative. The 
other condition that changes by the anti-clock 
wise movement of the disc 13, while contact is 
made by pointer 3 to contact 4 and, as explained 
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downward by the high section 30 of the disc 13. 
By this action a contact is made between 32 and 
33 as shown in Fig. 2. ASSuming this connec 
tion being made while looking at wiring diagram 
on Fig. 1, the following circuit of fractional pow 
er or less current strength is closed or estab 
lished: from line 47 to wire 48, 54, through coil 
7, wire 55, 56, 57, contact 32, contact 33, wire 58, 

05 

resistor 59, wire 60, back to other line 47. This 
current passing through coil 7 tends to oppose 10 
the movement in anti-clockwise direction of the 
shaft 12, but due to the resistance 59 in this cir 
cuit the force of magnet coil 6 is stronger and the 
coils 6 and 7 and the resistance 60 are so pro 
portioned that regardless of the opposing force 
from magnet 7 to the shaft 12, the motor will 
continue to operate in an anti-clockwise direc 
tion so long as current of full strength passes 
through coil 6. If, however, now it is assumed 
that due to the green light 37 being lit manual 
adjustment is made to raise the temperature Sur 
rounding thermostat 1 or automatic devices are 
actuated to effect the same end, and therefore 
pointer 3 ultimately assumes a position away 
from contact 4. From the foregoing this break 125 
between pointer 3 and contact 4 cuts the current 
off to coil 6. This leaves the above described 
opposing fractional current or circuit of less cur 
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rent strength through coil 7 free to operate the 
motor in opposite direction or clockwise until the 
disc 13 has been moved back into the position 
shown in Fig. 1, where cam 35 again falls down 
on the notch 36 due to the Spring tension up 
ward, thereby breaking the current passing, as 
explained above, through from 32 to 33, through 35 
coil 7 and the motor stops the disc in this normal 
mid-position, with circuit to light 37 broken, but 
with the circuit to light 38 closed, so that it lights, 
indicating that the temperature or condition 
again has been brought back to normal. 

If now the temperature where the thermostat 
is located goes up, or the condition becomes posi 
tive, the movement of the pointer 3 towards the 
right will eventually make contact with contact. 
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i 4 5 
pointer 3, contact 5, wire 56, 55, coil 7, wires 54 
and 48 back to the other side of the line 40. The 
motor will now operate the shaft 12 and disc 13 
in clockwise direction until notch 17 on disc 13 i50 
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4. 
abuts stop 16, when the disc stops moving shaft 
12 may continue to operate So long aS contact 
is made between pointer 3 and contact 5, or SO 
long as the temperature is high or condition pos 
itive. The disc 13 will then be in position as 
shown in Fig. 3, with the mercury in bulb 2. 
breaking the circuit between contact 24 and 26 
and light 38, but closing a circuit through con 
tact 22, the mercury and contact 23, thereby 
establishing the following circuit: from line 40 
to wire 41, 42, contact 22, mercury in bulbs 1, 
contact 23, wire 61, lamp 39, wire 46, and back 
to the other side of the line at 40, thereby light 
ing up lamp 39 indicating that the temperature 
is high or the condition positive. 
The cam 35 will slide up on surface 29 on disc 

13 and on account of its spring tension make 
contact with contact 34 as shown in Fig. 3. This 
will close a fractional circuit or one of less cur 
rent strength from line 47 to wire 60, resistor 
59, wire 58, contact 33, contact 34, wire 62, 50, 
49, through coil 6, and wire 48, back to other 
line 40. This current through coil 6 will novy 
oppose the clockwise operation of the motor but 
cannot stop it, due to the reduction of strength 
by passing resistor 59, however, the minute the 
temperature or condition changes to break... the 
circuit at the therinostat, between pointer 3 and 
contact 5 disrupting the circuit through coil ', 
the current through resistor 59 and coil 6 will 
start, the notoi in anti-clockwise direction until 
the disc 13 has been moved back to its mid 
position, where can 35 is forced up on notch. 
36, thereby breaking the contact between 34 
and 33 which disrupts the circuit passing through 
coil 6, hence the moto stops again in the Yid 
position or neutral position with all circuits 
broken except the circuit, from line 40 to wire 4, 
contact 24, mercury in bulb 21, contact 25, nei 
cury in bulb 20, contact 26, wire 43, through 
lamp 38, wire 44, 46, 4 and back to the other 
line leaving the light 38 clining to indicate that 
the temperature or condition at the their nostat 
1 is within the ligiits for which the thermosai 
or indicator is adjusted. 

It will be obvious that, the voltage of the lines 
supplying the circuits through lamps or electric 
devices 37, 38 and 39, may readily be mucia high 
er than that necessary to secure the operation of 
the reversible motor, aithough for purposes of 
illustration only all circuits are shown as aris 
ing from a common line. 
The above described motor relay is but one of 

the applications and modifications of my inven 
tion, particularly designed for use with contact 
measuring gauges or condition responsive devices 
where it is essential to arrange to do something 
in any one of the three cases when the ten 
perature is low or condition negative Wher ii, is 
normal and when it is high or the conditio is 

It prevents chattering action of the 
circuits it controls through its mercury contacts 
because the fickering of the thermosta, coin 
tacts only makes the disc oscillate minutely back 
and forth without being able to influence the 
position of the mercury in the bulbs before a fin. 
make or break is established on or by, the in 
Strument gauge. - 

In the above described design of my invention 
the Small amount of the current required by the 
motor coils 6 and 7 must be made and broken by 
the contacts on the thermostat, however, this 
current can be made very small and most control 
instrument contacts can withstand the breaking 
of this faint current. 

1,941920 
I claim as my invention: 
1. In a motor operated relay for establishing 

a plurality of circuits independent of but in pre 
determined relation to the relative conditions 
in the operating circuit, comprising a motor hav 
ing two opposite fields, means establishing a cir 
cuit through one field, while the other field is 
not energized to drive the motor in One direction, 
means establishing a circuit through the last 
mentioned field while the first mentioned field 
is not energized to drive the motor in the oppose 
site direction, means establishing circuits in both 
fields simultaneously, and means for varying the 
current strength of one circuit during the simul 
taneous establishment to cause one circuit to 
overpower the other to turn the motor against 
the urge of one circuit, and means selectively es 
tablishing a plurality of secondary circuits in re 
sponse to the rotations of said motor. 

2. In combination, a condition responsive con 
tact maker, a reversible motor having two oppos 
ing fields, means establishing circuits Selective 
ly by the contact maker through the respective 
opposing fields of said motor to cause rotation 
of the motor, and means Operable pursuant to 
the opening of the Selected circuit to maintain a 
circuit through the other of the respective fields 
to cause a desired opposite rotation of said motor 
and means selectively establishing a plurality of 
Seconda, y circuits in response to the rotations of 
said motor. 

3. in a notor operated relay for establishing 
a, plurality of circuits independent of, but in pre 
deterrxined relation to the relative conditions in 
the operating circuit, comprising a reversible ino 
tor having a pair of opposed fields, a contact mak 
er, means for establishing a circuit through a se 
lected field to cause rotation of the motor in a de 
sited direction through operation of the contact 
maker, and means operable subsequent to the 
establishment of Said circuit to establish a cir 
cuit, through the other previously unselected field 
of said noto" but of less current strength than 
the first circuit, the said last mentioned means 
being So arranged as to maintain the second men 
tioned circuit after the first circuit is broken to 
cause the notor to operate in the opposite direc 
tion for a desired extent and means selectively 
establishing a plurality of Secondary circuits in 
iresponse to the rotations of said notor, 

4. In combination a two Way circuit maker hav 
iig a neutral position, a reversible hoto having 
two opposing fields, a pivoted member driven by 
the notor through a partial rotation only, a two 
way circuit nake' having a neutral position, 
which circuit maker is responsive to the position 
of the pivoted member, means establishing a full 
current circuit through the first mentioned cir 
cuit maker selectively through one field of the 
motor, and means establishing a circuit of less 
current strength through the other field of the 
motor through the second mentioned circuit 
maker. 

5. In a notor driven relay for establishing a 
plurality of circuits independent of, but in prede 
termined relation to the relative conditions in 
the operating circuit, comprising a circuit con 
troller selectively controlling a plurality of sec 
ondary circuits, a reversible motor operatively as 
Sociated With the circuit controller, the circuit 
controller having a mid-position, a condition re 
sponsive circuit maker, means arranged to estab 
lish a primary driving circuit selectively through 
the motor upon the operation. Of the circuit, maker 
to move the circuit controller from mid-position 
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in a selected direction, and means arranged to es 
tablish an opposite primary driving circuit in said 
motor effective upon the opening of said circuit. 
maker to reverse said motor to return the circuit. controller to its mid-position. . 

the operating circuit, comprising a reversing no 
tor having two opposite fields, means establish 
ing a full current circuit in one field, and means stion to the device and arranged selectively to es 
establishing a circuit of weaker current strength. 
relative the first circuit in the other field, said 
means arranged to maintain the weaker current 
driving circuit after the full current driving cir 
cuit is broken and means selectively establishing 
a plurality of secondary circuits in response to 
the rotations of said motor. ... "...' . . : 

7. In combination, a condition responsive cir 
contact is made, a reversible motor having two 
opposing fields, means having a neutral position 

25 

and two secondary positions and being in driven 
relation to said motor, connections, and a power 
source, a circuit maker controlled by Said means, 
the arrangement being such that the first men 
tioned circuit maker establishes circuits in One 
field of the motor such as will actuate same in a 
desired direction to move said means from its 
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neutral position to a secondary position, the con 
nections and said second mentioned circuit maker 
also so arranged that upon the disruption of the 
circuit in the motor through the opening of the 
first mentioned circuit maker to neutral position 
another circuit functions in the other field of the 
motor to operate the motor in the opposite direc 
tion to return said means to neutral position. 

8. In combination in a motor operated relay, 
a condition responsive circuit maker, a reversible 
motor, a support, means connetting the Support 
with the motor for oscillation in response to ro 
tation of the motor, a circuit maker carried by 
the support, a cam switch operable by the Sup 
port, a source of current, and connections con 
necting the source of current to the condition re 
sponsive circuit maker and to the respective fields 
of the motor, so as to establish driving circuits 
therein, connections from the source of current 
through the cam switch to selectively establish 
circuits in the respective fields of the motor and 
said last mentioned circuits being effective to 
reversely drive the motor when the first men 
tioned driving circuits are broken. 

9. In a motor operated relay, a reversible 
motor, a shaft driven thereby, a disc frictionally 
driven by the shaft, ears on the disc, stops in po 
sition to be abutted by the respective ears to limit 
the movement of the disc, a cam surface on the 
edge of the disc, a cam switch having contacts and 
having wiping engagement with the can surface 
of the disc and selectively contacting opposite 
contacts as the disc oscillates, a condition respon 
sive circuit maker, connections to a source of cur 
rent and the last mentioned circuit maker and to 
the fields of the motor to selectively energize a 
field to drive the motor in one direction, a resistor 
interposed in the line between the source of cur 
rent and the cam switch, and connections from 
the resistor and the can switch to the fields of the 
motor, the cam switch operative to energize the 
opposite field of the motor pursuant to the clos 
ing of the initial driving circuit by the condition 
responsive circuit maker and which circuits 
through the resistor are operative to reversely 

cuit maker, having a neutral position in which no 

5 
drive the motor upon opening of the condition 
responsive circuits. 16. In a motor operated relay, a motor having 
two opposite fields and a device having a limited 

, , , . ... oscillation in response to running of the motor in 
6. In a motor operated relay for establishing 

a plurality of circuits independent of, but in pre 
determined relation to the relative conditions in . 

either directirn, means for selectively closing a 
circuit through either of the two fields according 
to the direction in which it is desired to have the 
device Oscillate, a two position switch having a 
neutral non-contacting position in operative rela 

tablish a circuit of less current strength through 
the other field of the motor which selection is 
dependent upon the direction of oscillation of said 
device from the neutral position, and said switch 
arranged to maintain the last mentioned circuit 
after the first mentioned circuit is broken to cause 
the motor to run in the opposite direction to re 
turn said device to neutral position. 

11. In a motor operated relay, a condition re 
sponsive circuit maker movable between two con 
tacts, a reversing motor, switch mechanism selec 
tively controlling a plurality of secondary circuits, 
and arranged in operative association with the 
motor, means operable when the circuit maker 
engages one contact to establish a full current cir 
cuit in the motor urging it in one direction, and 
thus causing switch mechanism to function to 
close one of said secondary circuits, means oper 
able upon rotation of the motor to close or estab 
lish a circuit of less current strength through the 
motor in the opposite directidn but insufficient to 
balance the first mentioned circuit in the motor, 
and Said means operable subsequent to the dis 
engagement from the contact of the condition re 
Sponsive circuit maker to cause the motor to run 
oppositely and said means automatically actuated 
to open said less current circuit of less current 
strength after a predetermined interval, and said 
switch mechanism so arranged as to open the first 
of the several Secondary circuits and to close an 
other in synchronism with the said interval. 

12. A motor Operated relay comprising in com 
bination three electrical devices arranged for en 
ergization respectively in accordance with condi 
tions indicated by a condition responsive circuit 
maker, a condition responsive circuit maker hav 
ing two contacts and an of position, switch 
mechanism arranged selectively to establish cir 
cuits in the respective devices, movable means 
arranged for three positions, the Switch mecha 
nism operatively associated with the said means 
and automatically operable according to the po 
sition of Said means, a reversing motor, means 
operatively associating the movable means and 
the motor whereby rotation of the motor deter 
mines the position of said means, connections 
arranged with the several parts and so arranged 
that engagement of either contact by the circuit 
maker establishes a full current circuit in the 
appropriate side of the motor which will cause it 
to rotate in the direction proper to actuate said 
movable means to a position such as to actuate 
the Switch mechanism to close the appropriate 
secondary circuit to the appropriate device, and . 
means automatically actuated to establish a less 
current circuit of less current strength in the 
other half of said motor to urge the motor in 
the opposite direction, said means arranged to 
maintain said less current circuit of less current 
strength after the circuit maker has disengaged 
the contact to cause an opposite rotation of said 
motor to move said movable means to the ap 
propriate position to energize the Switch mecha 
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nism to establish the appropriate secondary cir 
cuit through another electrical device. 

13. In a motor operated relay, a reversible mo 
tor, a disc frictionally driven thereby, the pe 
riphery of the disc having surfaces of three 
different radii, a pair of stationary contacts, a 
Spring contact between the contacts tending to 
move toward One of said stationary contacts, 
means on the Spring contact in engagement 
With the periphery of the disc and engaging one 
or the other or neither of the contacts according 
to the portion of the surface with which it en 
gages, a circuit maker establishing a full circuit 
through one portion of the motor to urge the 
motor in One direction, the disc movable with 
the motor until the spring contact engages an 
appropriate stationary contact, a resistor in series 
With the Spring contact and the connectors be 
ing such that such engagement of the stationary 
COntact establishes a circuit of less current 
Strength through the other half of the motor to 
urge the motor in the opposite direction the ex 
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tent of periphery of the disc being such that the 
circuit of less current strength is maintained for 
an appreciable interval after the full current cir 
cuit through the motor has been disrupted in or 
der to return the motor and disc in the opposite 
direction until the Spring contact is moved from 
its engagement with the stationary contact. 

14. A motor Operated relay comprising a re 
versible motor, a contact carrying partly rotat 
ing member, means for introducing automatical 
ly by means of the rotating member resistors in 
the circuits for the motor whereby the field cur 

1,941,920 
rent strength of the motor is reduced to approxi 
mately one-half but not any more than to re 
tain Sufficient strength to function the motor and 
the contact carrying member, further means for 
introducing current to the motor through the 
opposite field of full current strength so that the 
circuit of the half current strength is overpow 
ered and motion takes place in the opposite direc 
tion as long as this full current strength field 
current is maintained, and so arranged that 
when this full strength current through the op 
posite field is eliminated the current, through the 
opposing fields of the low current strength will 
immediately start to move the device in the op 
posite direction in accordance with the desired - 

-- limitations due to construction. 
15. In a motor operated relay in combination, 

means establishing two primary, operating cir 
cuits, means establishing three Operated second 
alry circuit conditions, means operatively associ 
ated with the primary circuits, means to estab 
lish a predetermined secondary circuit condition 
when one of the primary circuits is closed, said 
last mentioned means arranged to establish an 
other predetermined secondary circuit condition 
when the other of the said primary circuits is 
closed means establishing opposing primary cir 
cuits effective upon the disruption of an associ 
ated primary circuit, and Said last mentioned 
means arranged for predetermined altering of 
the respective secondary circuit condition when 
the corresponding primary circuit is broken. 

CHRISTIAN wiLHJELM. 

80 

85 

95 

CO 

05 

110 

15 

20 

125 

130 

135 

140 

145 

150 


