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1. 
My invention relates, generally, to electro 

magnetic devices and, particularly, to relays of 
the Cvercurrent, type which are designed to pro 
tect electrical apparatus against Overloads. 
When designing control Systeins for a Stearn 

turbine-electric locomotive, it is desirable to take 
Special steps to prevent overspeeding of the tur 
bille-generator Set in addition to tha Saal over 
speed devices which operate it frequently and, 
therefore, may be caked with Scale deposit and 
not in condition to function properly when the 
occasion arises. 
One special step is to avoid opening the elec 

tric powyer circuit from the generator even at the 
risk of darnage to the electrical Systern. This 
may be accomplished by so connecting the over 
curreit 'eigy's in tha CCnt.I'ol system that they 
close the stea: valve to shut off power to the Eur 
biie. Sugh a scheme is Satisfactory inder inor 
rial conditicis where ovel'current airises frozn too 
rapid nove:rient of the naster controller handle. 
Ati ough SC;ine damage to the electrical equip 
rinerit may resuit from Slich overcurrent, the ne 
cessity of fei: owing such ove:Current is not urgent 
and the few seconds required to correct the con 
dition are not vital. The foregoing scheme has 
recently basein utilized on Steam turbine-electric 
ioconotives which are now in Service. 

i:xperience in Service has demonstrated that 
while the foregoing protection suffices for ordi 
nary overloads, there occasionally occur insula 
tioi breakdows, fashovers, etc., which are not 
properly net by the above-described scheme. If 
an arc once becomes established great damage 
Will result within a few seconds after the Steam 
supply is cut off from the turbine since the kinetic 
enargy stored in the rapidly revolving masses of 
the turbine and the generator rotors is fed into 
the fault, thereby causing extensive destruction. 

In order to prevent Such destruction, it is nec 
essary to provide protective means which will 
operate only on the nuch heavier currents result 
ing from insulation failures, fashes, short cir 
cuits, etc. This could be done by adding another 
relay which is adjusted to operate only on high 
currents. . However, the provision of another re 
lay is not always feasibie because of the addi 
tional space required for the relay and the extra 
expense involved. 
An object of my invention is to provide an over 

load relay which may be utilized to perform the 
usual function of cutting off steain from the tur 
bine of a turbine-generator Set in case of a nor 
mal overload and another function of opening an 
electrical circuit breaker in case of an excessive 
overload, 
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Another object of my invention is to provide a 

relay having independently operable contact 
neimbers which are actuated sequentially by in 
creasing aimounts of current. 

A. flore general object of my invention is to pro 
vide an overload relay which shall be simple and 
eficient in operation and which may be economi 
caily iiianufactured and installed. 
Other objects of my invention will be explained 
ly inereinafter or will be apparent to those 

Silled in the alt. 
According to one embodiment of my invention, 

a, i.elay is provided with an artinature having two 
mernigers, one of which is actuated by a predeter 
irried ancunt of current flowing through the 
rejay coil and the other of which is actuated only 
iy a higher anount of current. The contact 
neithers actuated by the airinature inemierS may 
ce so coninected in the control systein for a Stean 
tuitoine-electric locoinotive that the operation of 
Crie contact, member shuts off the steani froin the 
turbine in case of a normal overload and the 
Operation of the other contact meinher opens the 
circuit, breaker in the generator circuit in case 
of an excessive overload. 

For a better understanding of the nature and 
objects of the invention, reference may be had 
to the following detailed description, taken in 
conjunction with the accompanying dra Wing, in 
Wiich: 
Sigure 1 is a view, in side elevation, of a relay 

eibodying the principal features of the inven 
tion; 

Fig. 2 is a view in front elevation of the relay, 
and 

Fig. 3 is a view, in perspective, of a portion of 
tile relay Structure. 

iReferring to the drawing, the relay Sti'ucture 
showin theirein comprises a Supporting Structure 
including a magnet-frame which may be 
mounted on a panel in the usual ?lanner. The 
magnet-fraine 0 includes a core 2, one end of 
which is attached to the rest of the frame ) 
and the other end of which has a hoie 3 pro 
vided therein. The relay structure includes a 
Suitable electric current exciting-ileans, such as 
a coil is which produces a magnetic fux in the 
core 2 in the usual manner, and also a two-part 
arinature 5. 
The two-part a'nature 5 coin prises both a 

clapper 5 which is rotatably ringuinted Cin a shaft, 
l, which, in turn, is rotatably nounted in the 
Supporting Stiructure 9, and a plunge; S vinich 
is slidably disposed in the clapper 5 and Which 
is connected to a plunger arm i3 by i23.1 is of 
a pin 2 which is disposed in a siot, 23 in the upper 
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end of the arm 9. The airin 9 is mounted upon 
and secured to the shaft . One end of a Spring 
23 is attached to a bracket 24 which, in turn, is 
attached to the supporting structure it and the 
other end of the Spring 23 is attached to an 
angularly disposed extension 25 on the airin 3 
by means of a pin 26. A stirrup 2i is attached 
to the clapper 6 by Screws 28 and an adjustable 
stop screw 29 is provided in the stirrup 2 for 
engaging the arm 9. 
A tail piece 3 is attached to the bottom of the 

clapper 6 by screws 32 and carries a pin 33. An 
adjustable screw 34 is provided in the supporting 
structure for engaging the pin 33 to limit the 
opening movement of the clapper S. 
As shown, a movable contact arm 35 is ro 

tatably mounted on the shaft and is provided 
with an adjustable Screw 35 which is engaged 
by the pin 33 When the clapper 6 is actuated 
toward the Core 2. The contact arrin 35 car 
ries a contact member 3, which engages a fixed 
contact member 38 when the clapper 8 is in the 
open position as shown in Fig. 3. A spring 39 
biases the contact alm 35 to maintain the coin 
tact nenbers 37 and 38 ciosed. 
As shown most clearly in Figs. 2 and 3, a sec 

Oand movable contact aim is rotatably lount 
ed on the shaft. The arm 4 carries a contact 
member 32 which engages a fixed contact men 
ber 83. A compression spring 38 biases the arm 

to raintain the contact in embers 32 and 33 
closed. An arm is is secured to the shaft ; 
and is provided with a lateral extension 36 which 
engages the contact arm. A when the shaft a 
is rotated a predetermined amount. 
When a predetermined current fioWs through 

the coil 4, the core 2 is sufficientiy magnetized 
to attract the clapper 6 toward the core. Since 
the Screw 29 in the stirrup 2 engages the airin 
9, the clapper and the arm are noved simul 

taneously toward the Core and are resti'ainad by 
the Spring 23 which, as previously explained, is 
attached to the an 3. 
The novement of the clapper 6 toward the 

core actuates the contact arr 35 by means of 
the pin 33 and the screw 38, thereby opening 
the contact members 33 and 33. AS explained 
hereinbefore, these contact members may be so 
connected in the control Systeria that their open 
ing causes the steam to be shut off from the tur 
bine Which drives the generator. The novement 
of the arm 9 along with the clapper 3 rotates 
the shaft a since the arm 9 is secured to the 
shaft, . However, the rotation of the shaft, 
is not sufficient at this time to cause the ex 
tension 35 of the arm 35 to engage the contact 
arm & . Thus, the arm 5 functions as a lost 
motion connection between the Shaft and the 
contact arm 3. 
As shown nost clearly in Fig. 1, a non-mag 

netic spacing member li is disposed on the end 
of the core 2, thereby preventing the capper 
S frog directly engaging the core 2. When the 

clapper 3 engages the spacer A, the plunger 8 
is in aigrinent with the hole 3 in the core 2. 
Because of the fact that the clapper 8 does not 
come into direct contact with the core 2, there 
is a resultant pull on the plunger 8, which, if 
the current flowing through the coil is increases 
to ain amount which indicates a dairaging fault 
in the electrical apparatus, pulls the plunger 8 
into the hole 3. The clapper is cannot follow 
the movement of the plunger 8. Therefore, the 
an 9 is disengaged froin the Screwy 39 in the 
stirrup 27, but the magnetic pull on the plunger 
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4 
f8 must still overcome the tension of the Spring 23. 
The additional movement of the arm 9 rotates 

the shaft Sufficiently to cause the extension 
46 on the arm 5 to engage the contact arra A , 
thereby Opening the contact members 32 and 33. 
As explained hereinbefore, these contact me; abers 
may be so connected in the control System that 
their opening causes the opening of the circuit 
breaker in the nail power circuit, therey pro 
tecting the electrical apparatus against Serious 
injury. 
From the foregoing description it is apparent 

that I have provided a single relay which per 
forms the functions normally performed by two 
Separate relayS. The present relay may be coin 
structed at a slight increase in the cost of Oile 
of the two relays normally required to perforii 
the functions herein described, and at no increase 
in the mounting dimensions of ore of the previous 
relays. Thus, a saving may be inade in both 
the cost of the apparatus and the Spage required 
to mount the apparatus in a locoringtive or other 
railway vehicle. 
The present relay may be so construgted and 

adjusted that the differential between the noi'inai 
Overload current and an excessive Overlo.2d C1'- 
rent may be made anything desired within reason 
able limits. While the present reiay is particu 
larly Suitable for utilization in the control System 
for a steam turbine-electric locomotive, it is not 
iiecessarily limited in its application to Such a 
Systein. 

Since numerous changes may be inade in the 
above-described construction and different en 
bodiments of the invention inay be inade without 
departing from the Spirit and Scope thereof, it is 
intended that all matter contained in the fore 
going description or shown in the accolapaiaying 
drawing shall be interpreted as illustrative and 
not in a limiting Sense. 

claim as my invention: 
1. An electromagnetic device comprising: a 

Supporting structure including a magnet-fraine, 
Said imagnet-frame including a core having a hole 
in the end thereof; an electric-current exciting 
ineans for producing a magnetic flux in the core; 
a first armature-meains, comprising an open 
biased clapper pivotally mounted on the Support 
ing structure, said clapper being mounted and 
biased in Such position as to be magnetically at 
tracted toward the end of the core in response 
to a predetermined amount of current flowing 
through the exciting-means, said clapper having 
a hole therein in aiinement with the hole in the 
COre; a Second airnature-rineans coil prising an 
open-biased movably mounted piunger disposed 
within said hole in the clapper; a Keans for lin 
iting the opening-movement of the plunger with 
respect to the clapper whereby the plunger ioves 
jointly with the clapper when the clapper noves 
toward the core; and marginal biasing-in eans for 
biasing Said plunger so as to permit, the Saiiae to 
be further magnetically attracted, and movabie 
down into the hole in the core, inowing independ 
ently of the clapper, in response to a larger pre 
determined amount of current flowing through 
the exciting-means. 

2. The invention as defined in claign. 1, chair 
acterized by the principal bias-producing (neans, 
for both said clapper and Said plunger, being a, 
Single biasing-ineans for biasing said plunger 
away fron said core. 

3. The invention as defined in cairn i, chair 
acterized by the Second armature-means also in 
cluding a plunger-arm, pivotally mounted on the 
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Supporting structure, for supporting said plunger; 
and the principal bias-producing means, for both 
Said clapper and said plunger, being a single bias 
ing-means for biasing said plunger-arm a Way 
from said core. 

4. The invention as defined in claim 3, in com 
bination with: a first motion-transmitting means, 
for responding to the attractive-movement of 
said clapper; and a second motion-transmitting 
means, for selectively responding to only the in 
dependent attractive-movement of the plunger. 

5. The invention as defined in claim 3, char 
acterized by the pivotal mounting-means, for 
both said clapper and said plunger-arm, includ 
ing a shaft rotatably mounted in the Supporting 
structure; the clapper being rotatably mounted 
on said shaft; and the plunger-arm being secured 
to said shaft. 

6. The invention as defined in claim 5, in Com 
bination with: a first motion-transmitting means, 20 
for responding to the movement of Said clapper; 
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and a second motion-transmitting means, includ 
ing a lost-motion connection, for responding Only 
to the final independent attractive-movement of 
said plunger-arm and shaft. 
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