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[57] ABSTRACT 
A time delay capsule has a tubular housing to be 
mounted within a coil in a magnetic relay or the like 
and has a core which is movable in the housing when 
the coil is energized for increasing the magnetic ?eld 
established by the coil to the level necessary for actu 
ating the relay. A spring normally biases the core to 
one end of the housing and a liquid in the housing re 
tards core movement in response to coil energization, 
thereby to provide a time delay after coil energization 
before actuation of the relay occurs. The core and 
spring are arranged with respect to means sealing the 
liquid within the housing to permit easy capsule as 
sembly and‘ to assure precise and reliably predeter 
mined core movement within the capsule. 

6 Claims, 3 Drawing Figures 
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TIME DELAY CAPSULE FOR MAGNETIC CIRCUIT 
BREAKER 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

In a conventional time delay capsule for a magnetic 
relay, a tube is closed at one end and has a ?ange at the 
other end. A magnetic core having a central stem is in 
serted in the tube with a coil spring disposed around the 
core stem to keep the core biased against the bottom 
closed end of the tube and the tube is ?lled with a pre 
determined amount of silicon oil for retarding move 
ment of the magnetic core in the tube. Finally, a top 
cap is brazed to the open, ?anged end of the tube for 
sealing the tube. The high temperature reached during 
such a brazing operation often results in an annealing 
of the ?rst few turns of the spring which rests against 
the top cap during the brazing. Such annealing of 
spring turns frequently results in a reduction in the 
level of the bias force on the core and causes a subse 

quent lowering of the relay coil current threshold 
which is effective to cause core movement in the cap 

sule. Since the annealing of the spring caused by the 
brazing is not consistent, allowance cannot be made for 
the annealing by using a spring of higher force than 
needed and thereby allowing for the annealing effect. 
Accordingly, the conventional time delay capsules fre 
quently employ very high annealing point springs such 
as inconel springs even though springs are more costly 
and more dif?cult to manufacture. Further, in the con— 
ventional delay capsules, the top turns of the spring are 
sometimes inadvertently caught between the top cap 
and the tube ?ange during the brazing operation. This 
results in the distortion of the spring within the tube 
and hinders the core from attaining its required full 
travel in the tube, thereby leading to faulty relay opera 
tion. Similarly, the spring tends to be jammed between 
the core and the side wall of the tube. Such jamming 
also tends to prevent the core from attaining its desired 
full travel in the capsule. Further, individual convolu 
tio‘ns of the coil do not always coil up neatly during 
compressing of the spring by core movement in the 
capsule and this also causes inconsistent travel of the 
core up the tube. Finally, the brazing operation often 
causes splatter of brazing material into the tube to ob 
struct the travel of the core within the tube. 

It is an object of the present invention to provide a 
novel and improved time delay capsule; to provide a 
time delay capsule in which both the rate and extent of 
core movement is precisely predetermined; to provide 
a time delay capsule which is of economical construc 
tion; and to provide a time delay capsule which is 
adapted to be easily and accurately assembled. 
Other objects and advantages of the novel and im 

proved time delay capsule of this invention will be ex 
empli?ed in the structures hereinafter described. 

In the accompanying drawings in which several of the 
various possible embodiments of the invention are illus 
trated: 

FIG. 1 is the preferred embodiment of this invention 
showing a cross section of a time delay capsule for a 
magnetic circuit breaker; 
FIG. 2 is a second embodiment of this invention 

showing a cross section of a time delay capsule for a 

magnetic circuit breaker; and 
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2 
FIG. 3 is a third embodiment of this invention show 

ing a cross section of the time delay capsule for a mag 
netic circuit breaker. 
Referring now to the drawings, the time delay cap 

sule of the magnetic circuit breaker is shown generally 
as 10 in FIG. 1. The time delay capsule 10 is made up 
of a closed ended tube 12 with straight side walls which 
?are out to form a ?ange portion 14 at the open end of 
the tube 12. This tube is preferably made out of non 
magnetic materials such as brass. Inside the tube 12 a 
liquid such as a silicone oil 18 of preselected viscosity 
and quantity is inserted. A core 20 having an outer di 
ameter ?tting snugly within the tube while permitting 
easy sliding movement of the core in the tube is made 
up of a magnetic material which will move within the 
tube 12 to reduce the magnetic circuit reluctance when 
the coil is energized to a suf?cient level. The core 20 
has a hollow center of one diameter running almost its 
entire length and then changing abruptly to a smaller 
diameter hole for the rest of its length. A spring 22 is 
inserted within the hollow center of the core and is of 
such outside diameter that it easily ?ts within the larger 
diameter hole in the core but will not ?t in the smaller 
diameter hole and therefore the bottom coils rest on a 
ledge 32 created by the diameter hole change within 
the core 20. The spring is a conventional type circular 
coil spring made preferably out of beryllium copper to 
produce a predetermined core bias spring force when 
inserted in the time delay capsule. 
The spring 22 is held in position by a guide stem 24 

as shown in FIG. 1 which has a lower or foot portion 
36 which ?ts Within and runs the entire length of the 
spring and an upper or head portion 34 which has a 
smaller diameter than the large diameter hole in the 
core 20 and yet a larger diameter than the inside diam 
eter of the spring coils so as to be able to hold the 
spring 22 in place. This guide stem is then held in posi 
tion by the insertion of a tube cap 26. The spring 22 
and the guide stem 24 cause the core to be biased 
against the closed end of the tube while not preventing 
it from being able to traverse the length of the tube in 
response to a magnetic ?eld of sufficient magnitude 
and duration. The guide stem is also preferably formed 
of a non-magnetic material. 

In accordance with this invention the cap 26 of the 
tube 12 has a flat top portion 27 with a neck or plug'-_ 
portion 29 with two grooved sections. The ?rst grooved 
section 31 provides a space for a compressible annular 
gasket or O-ring seal 30 while the second provides a re 
taining groove 28 which will help provide a mechanical 
lock as indicated at 16 when the tube wall?is rolled in. 
In assembly of the capsule 10, the O-ring 30 is posi 
tioned in the ?rst groove and pressure is applied against 
the top of the cap holding it tight against the ?ange por 
tion 14 of the tube which compresses the O-ring 30. 
Then, the side wall of the tube is rolled into the retain 
ing groove 28 for drawing the cap down onto the gasket 
30 which provides an oil tight seal between cap 26 and 
tube 12. 
The capsule 10 is adapted for use within the coil of 

a magnetic relay or circuit breaker as is indicated dia 
grammatically at 33 in FIG. 1. When a surge of current 
goes through the magnetic circuit breaker, a large mag 
netic ?eld is produced by the coil 33 which in turn ex 
erts a force on the core 20 in the time delay capsule 10. 
This magnetic force tends to cause the magnetic core 
20 to move toward the cap end of the time delay cap 
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sule 10 for increasing the strength of the magnetic ?eld 
established by the coil to the level necessary for actuat 
ing the magnetic relay or circuit breaker as will be un 
derstood. However, such movement of the core tends 
to be retarded by the presence of the spring 22 and the 
oil 18 within the capsule. That is, such movement of the 
core requires compressing of the biasing spring 22 situ 
ated between the core ledge 32 and the bottom surface 
of the top portion of the guide stem 24. Such core 
-.movement, also requires the oil 18 to be passed 
through the small passages provided by the hollow cen 
ter of the core and by the small space between the core 
and the .tube 14. The action of the spring 22 and the oil 
18' thus retard movement of the core 20 in response to 
energization of the coil 33. If the silicone oil 18 and the 
biasing spring 22 were not present, a current surge in 
the coil 33 would be suf?cient to cause the core to 
travel almost instantaneously to the top of the tube and 
cause the relay or breaker to trip. However, with the 
time ;delay provided by the capsule 10, the relay or 
breaker is actuated only where the coil 33 has been en 
ergized by suf?cient current for a suf?cient period of 
time or the level of current is of such magnitude that 
instant trip is desired. 
a Infthe capsule 10, the spring 22 is easily assembled 
with the core and stem before assembly in the tube 14, 
thereby to assure that all coils of the spring are free to 
move in a proper manner. Further, the stem 36 assures 
the proper coiling of the spring 22 occurs during cap 
sule operation. The capsule does not require brazing 
for sealing, and the spring 22 is well spaced from the 
“sealed end of the tube 14 in any event, so that there is 
no risk of annealing the spring during capsule assembly. 
Accordingly, inexpensive and easily manufactured 
springs 22 are used in the capsule. 

. ' A second embodiment of this invention is illustrated 

at 38in FIG. 2. This embodiment of the time delay cap 
sule is similar to the preferred embodiment described 
earlier except for the cap 40 and the means for af?xing 
the. cap 40 to the tube 12. That is, the tube 12, the core 
20, the spring 22, the oil 18 and the guide stem 24 are 
identical in description and positioning as in the pre 
ferred embodiment described above with reference to 
FIG. 1. In the capsule 38, however, a cap 40 is made 
with a ?at top portion 42 with a neck or plug portion 
44 which ?ts into the tube 12. A circular groove 46 is 
made in the bottom periphery part of the top portion 
of the cap 40. In this groove 46 a washer-shaped ring 
48 of-brazing material is inserted so it rests between the 
external periphery of the bottom of the top portion of 
the ‘cap 40 and the ?ange portion 14 of the tube. This 
cap is brazed to the tube ?ange 14 by use of the ring 
48 providing a leak-proof seal between the tube and 
cap which is well spaced from the spring 22. In this ar 
rangement, even though the cap is brazed to the tube 
12 for sealing the tube, the spring 22 is spaced from the 
brazed cap so that no annealing of turns of the spring 
occur during brazing of the cap to the tube. Accord 
ingly, inexpensive materials are used in the spring. Fur 
’ther, the arrangement of the cap 40 for cooperation 
with the brazing ring 48 also assures that no splatter of 
brazing material into the tube 12 can occur. 
A third embodiment of this invention is illustrated at 

50 in FIG. 3. This embodiment of the time delay cap 
sule‘ is also similar to the preferred embodiment of the 
invention described earlier with reference to FIG. 1. 
That is, in the capsule 50 the tube 12 is ?lled with oil 
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4 
18 and an end cap 52, provided with grooves 54 and 
56, is ?tted into the tube end along with an O-ring 30 
to be sealed to the tube by a swaged or rolling in the 
side wall of tube 58. 
With the capsule 50, however, a solid core 60 made 

out of magnetic material is provided in the con?gura 
tion of a solid cylinder of diameter just smaller than the 
inside diameter of the tube 12 so it can move easily but 
snugly within the tube. This cylinder core 60 extends 
from the closed end of the tube about 40 percent of the 
way up the tube and then changes its diameter to a 
much smaller one. This top portion 62 of the core 
serves as a loose ?tting arbor over which the spring 64 
?ts. The bottom portion of the spring coil rests on the 
ledge 66 which was formed where the diameter of the 
core is reduced. The top portion of the spring butts 
against the cap 52. The cap 52 is of the same general 
con?guration as the one used in the capsule 10 except 
for an additional circular stem 68 added to the bottom 
of the cap which serves as a loose ?tting arbor for re 
ceiving the top of the spring 64. In the capsule 50, the 
spring 64 is easily ?tted on the arbors provided by the 
core and by the cap 52 to assure that the spring is accu 
rately positioned within the tube 12 and the tube is then 
swaged or rolled in as at 58 for securing and sealing the 
capsule without use of brazing. _ 

In view of the above, it will be seen that the several 
objects of the invention are achieved and the other ad 
vantageous results are obtained. 
As various changes could be made in the above con 

structions, designs and methods without departing from 
the scope of the invention, it is intended that all matter 
contained in the above description and shown in the ac 
companying drawings be interpreted as illustrative and 
not in a limiting sense. 

' I claim: 

1. An improved time delay capsule for a magnetic 
circuit breaker or the like comprising a tube having an 
open end and a closed end, a magnetic core having an 
axial bore with a reduced diameter portion forming a 
shoulder within the bore adjacent one end of the core, 
the magnetic core being slidably disposed in the tube 
with said one end of the core at the closed end of the 
tube, a liquid of selected viscosity disposed in the tube, 
a coil spring disposed within the axial bore in the core 
and having one spring end engaging said shoulder, a 
stem having a reduced diameter portion ?tted within 
the coil spring and having a head portion slidable in the 
bore in the magnetic core and engaging the opposite 
end of the coil spring, a cap ?tted into the open end of 
the tube to engage the head portion of the stem, and 
means spaced from the coil spring sealing the cap to the 
tube. 

2. An improved time delay capsule as described in 
claim 1 in which the tube has a ?ange around its open 
end, said cap has a top portion resting on said tube 
?ange and a plug portion extending from said top into 
the end of the tube, said plug portion having ?rst and 
second annular grooves therein, an annular gasket fit 
ted around said cap plug into said ?rst groove and com 
pressed between the cap and ?ange for sealing the cap 
to the tube, and the tube is swaged into said second 
plug groove for sealing the cap and tube in said sealed 
relation. 

3. An improved time delay capsule as described in 
claim 1 in which the tube has a ?ange around its open 
end, said cap has a top portion resting on said tube 
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?ange and a plug portion extending from said head into 
the end of the tube, and said cap top is brazed to said 
tube ?ange. 

4. An improved time delay capsule as described in 
claim 3 in which said plug portion of the cap has an an 
nular groove wherein a braze washer ring is disposed in 
said groove and brazed to said cap top and tube ?ange. 

5. An improved time delay capsule for a magnetic 
circuit breaker or the like comprising a tube having an 
open and a closed end, said tube having a ?ange around 
its open end, a magnetic core having a foot portion slid 
able in the tube and having a somewhat reduced diame 
ter portion extending from said foot portion to act as 
an arbor and creating a shoulder between said core 
portions, said core being disposed in the tube with said 
foot portion adjacent said closed tube end, a liquid of 
selected viscosity disposed in the tube for retarding 
sliding of the core in the tube, a coil spring disposed 
around said core arbor having one spring end engaging 
said shoulder, a cap ?tted into the open end of the tube 
with a top portion resting on said tube ?ange and a plug 
portion extending from said top into the end of the tube 
to engage the remaining spring end for biasing the core 
to the closed end of the tube, said plug portion having 
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6 
?rst and second annular grooves therein, and an annu 
lar gasket ?tted around said cap plug into said ?rst 
groove and compressed between the cap and ?ange for 
sealing the cap to the tube, the tube being swaged into 
said second plug groove for sealing the cap and tube in 
said sealed relation. 

6. An improved time delay capsule for a magnetic 
circuit breaker or the like comprising a tube having an 
open end and a closed end, a magnetic core slidably 
disposed in the tube, a liquid of selected viscosity dis 
posed in the tube for retarding sliding of the core in the 
tube, a cap ?tted into the open end of the tube with a 
top portion and a plug portion having ?rst and second 
annular grooves therein, a coil spring having a ?rst and 
a second end, said ?rst end engaging said magnetic 
core and said second end engaging said plug portion of 
the cap thereby biasing the core toward the closed end 
of the tube, and an annular gasket ?tted around said 
cap plug into said ?rst groove and compressed between 
the cap and tube for sealing the cap to the tube, the 
tube being swaged into said second plug groove for 
sealing the cap and tube in said sealed relation. 
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