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This invention relates to relays and more espe 
cially to relays which are so constructed and con 
nected that their action will be retarded. The 
invention contemplates a relay having a retarda 
tion coil to generate a magnetic flux opposing its 
picking up flux either before or simultaneously 
with the generation of said pickup fiux. 
One object of the invention is to provide a relay 

which has retarded pickup. 
Another object of the invention is to provide a 

relay, the action of which is reliably retarded a 
deter ninable amount. 
An additional object of the invention is to pro 

vide a relay System in which the relay is caused to 
pick up slowly and at the same time to avoid the 
COIn ISO rechanical retarders With their various 
difficulties. - 

It has formerly been considered necessary to 
use a special thermal retarding unit in conjunc 
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tion with relays when it was desired to retard the 
relay's pickup. This not only resulted in a fairly 
large extra expense but also meant occasional 
trouble due to failure of the thermal unit or a 
change of its time interval speed of action. 
Other objects of the invention will appeal from 

the following description, drawing and claims. 
In the drawing, in which like numerals are used 

for similar parts throughout 
Figure i is a diagrammatic illustration of a re 

lay constituting one embodiment of this inven 
tion; 

Figures 2 and 3 are similar views of different 
embodiments of the invention. 

In each of the embodiments illustrated the 
finain pickup circuit includes the line wires 10 
and 12 and pickup coil 14. These wires may be 
connected to a suitable source of electricity when 
ever it is desired to energize and operate the relay. 
According to former practice, when it was desired 
to delay the energization of the relay, some addi 
tional means were used to delay the connection of 
the wires 10 and 12 to the source of current. 
According to the present invention the opera 

tion of the relay is delayed even after the wires 
10 and 12 have been fully connected to the source. 
This delay is accomplished by providing in addi 
tion to the coil 14, which is energized by wires 
10 and 12 in the usual way, a separate coil 16 
which is so connected that its magnetism opposes 
the magnetism of coil 14. 

In the embodiment of the invention shown in 
Figure 1 the retardation coil 16 is connected to 
the battery 18 whenever the relay is in released 
position. The circuit for this coil may be called 
the retardation circuit and may be traced as foll 
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lows: From battery 18 through wire 20, through 
coil 16, through wire 22, armature 24 and wire 
26, back to battery 18. Suitable resistance nay 
also be included in the circuit to regulate the 
current flow to give the proper degree of retarda 
tion. The effect of this retarding circuit is to set 
up a magnetism which is not sufficient to pick up 
the armature 24 and which is opposed to the pick 
up magnetism induced by the coil 14. When the 
coil 14 is energized, magnetism thereby generated 
must overcome the retarding magnetism of coil 
16 and then continue to build up a magnetic cir 
cuit in its own direction until this magnetic cir 
cuit is sufficient to pick to the armature 24. When 
the arnature 24 is picked up the retarding cir 
cuit through coil 16 is broken and the nagnetis). 
of coil 14 remains unopposed until wires 10 or 
12 are disconnected from the source of current. 
The relay then becomes deemergized and drops 
the armature 24 which again completes the re 
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tarding circuit through coil 16 so that when the 
wires 10 and 12 are again connected to their 
source of coil 14 will again have to overcome the 
retarding Anagnetism. 

in the embodiment of the inventiox illustrated 
in Figure 2, the retardation coil 26 is perina 
nently connected to the battery 18. In this fig 
ure the retardation circuit goes from battery 18 
through 'Wire 20, through coil 216 and directly 
back to the battery 18 through wire 26. The 
operation of this relay is the same as the relay of 
Figure 1 except that the coil 14 is always opposed 
by the coil 216 instead of having the opposition 
cut off when the relay picks up. This has the 
incidental effect of causing the relay to release 
more quickly. 
In the embodiment of the invention shown in 

Figure 3, the auxiliary battery 18 has been dis 
pensed with. However, the retardation coil 316 
remains. In Figure 3 the retardation circuit is 
from a source of current through wire 12, through 
wire 28, through coil 316, through wire 22, 
through armature 24 through wire 30 to wire 10 
and back to the source of current, AS in the 
other forms of the invention, the energizing or 
pickup coil 14 is connected to the line wires 10 and 
12 which are connected to the source of current 
when it is desired to energize and operate the 
relay. As the retardation circuit is merely a 
branch of the energizing or pickup circuit it is 
clear that the retardation coil 316 can be con 
nected to the source of current only when the 
energizing coil 14 is thus connected. Here again, 
as in both the other modifications, suitable resist 
ance may be included in the circuit with the re 
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3. 
tardation coil in order to properly regulate the 
time...interval of the relay's retardation. The op 
eration of the relay of Figure 3 is similair to that 
of the relay of Figure 1. When the iiine Wires 
0 and 12 are connected to the source of current 
both the energizing coil 4 and the retardation 
coil 316 receive current simultaneously. How 
ever, the retardation coil 316 even, when ener 
gized simultaneously has sufficient effect to re 
tard the pickup of the relay for a reasonable 
time. As soon as the relay picks up, the arma 
ture 24 oreaks the retardation circuit, so that 
the energizing coil 3.4 is no longer opposed. 
Though, of course, if desired, the relay 316 may 
be connected permanently to the wires 10 and 2. 
The form shown in figure 3 has the advantages 

that its retardation coil uses current only during 
the process of retardation, and that it retards 
even if the polarity of the line wires 10 and 12 is 
reversed. As an aid to determining the proper 
windings to use for a given retardation, it is 
noted that a relay made in accordance with Fig 
ure 3, with 2,000 turns of number 29 copper wire 
(400 ohns) in coil 4, and 1000 turns of number 
30 copper Wire plus 5 turns of a resistance Wire 
to give a total resistance of 295 ohms in coil 
316 has a retardation of three seconds when 8 
volts are supplied to wires 10 and 12 at the 
relay and when copper washers are used. Of 
Course if desired, similar sets of coils may be used 
on both pole pieces, or either type of coil may 
be used alone Oil one of thern. 

According to the usual relay practice, there are 
provided as many arnatures, or additional con 
tacts 32 on the arnatures as may be wanted. 
Whenever it is desired, the usual means for re 
tarding the pickup and/or the release of the 
relay Inay also be employed. Thus in the relays 
illustrated part of the magnetic core has been 
surrounded by copper washes 40. These have 
the customary effect of retarding and change of 
fagnetic flux due to the induction of current in 
the Washers by such change. 

It should of course be understood that various 
other means not shown may be employed for 
gealerating the retardation magnetism. Such 
means might include a variety of types of coils 
or coils in a Variety of locations or permanent 
imagnets in a variety of locations either within 
or without the main magnetic circuit, and are 
of course within the Scope of this invention, ex 
cept when they merely act as springs acting di 
rectly on the arnature to draw the armature 
to release position as distinguished from having 
a nullifying effect On the pickup lagnetism. 

it is to be understood that many other embodia 

923,039 
ments of the invention, including SOile () in 
proved form, will be apparent and in the course 
of time will be devised by those skilled in the art. 
My invention includes all of these which come 
within the spirit of the following claims construed 
as broadly as the prior art will permit. 

claiga: 
1. A slow to pick up relay comprising a colre, 

an arnature pivotally mounted to move to Ward 
and away from said core and biased to an open 
position, a source of current, a first winding on 
Said core connected With Said Source When and 
Only when said airmature occupies its open posi 
tion and effective when energized for setting up 
in Said core 2, flux which is in Sufficient to move 
Said airilature away from its open position, and 
2, second winding on said core adapted to be 
connected. With a Source of current in Such nail 
ner that the current flowing in said second Wind 
ing will build up to its ohms' law value at a rate 
which is determined solely by the inductance of 
the winding and so proportioned that when said 
second winding is energized it will set up in Said 
core a second fiux which opposes and exceeds Said 
first flux, whereby said armature is moved from 
its open to a closed position by said second flux 
at the expiration of a relatively long interval 
of time after said second winding first becomes 
energized. 

2. In combination, a pair of current Supply 
wires, a nagnetizable core, an air nature pivotally 
mounted to move toward and away from Said 
core and biased to an open position, a first Wind 
ing on said core connected with said wires When 
and only when said armature occupies itS Open 
position and effective when energized for Setting 
up in said core a fux which is insufficient to move 
said armature away from its open position, and 
a second winding on said core connected directly 
with said supply wires in such nanner that the 
current supplied to said second Winding froin Said 
Wires will bulid up to its ohns' law Vaille at 2, 
rate which is determined solely by the induc 
tance of the winding and so proportioned that 
when said second winding is energized it Will 
set up in said core a second fux which Opposes 
and exceeds said first flux and which has Sufi 
cient magnitude to move said arrature from 
its oper position to a closed position, whereby 
when said current supply wires are connected 
With a source of current, said ai'nature will there 
after move to its closed position at the expira 
tion of a fixed time interval of relatively long 
duration. 

MARE. H. HOWE. 
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