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To all whom it may concern: 
Be it known that I, GRAN VILLE E. 

PALMER, a citizen of the United States, re 
siding at Boston, in the county of Suffolk 
and State of Massachusetts, have invented 
new and useful Improvements in Electrical 
Contact Systems, of which the following is 
a specification. 
This invention has relation to those elec 

trical mechanisms in which some electrical 
translating device is operated upon the 
opening or closing of a circuit controlled 
by a relatively delicate contactor respon 
sive to external influences such as heat, 
moisture, etc., and which, because of its deli 
cacy, is subject to vibration and likely to 
fail in maintaining a perfect or a broken 
contact, as the case may be. In the opera 
tion of such mechanisms, there is required 
for a successful operation a better electri 
cal contact than is afforded by the delicate 
contactor referred to. According to the present invention, the 
primary contactor, which is responsive to 
variations in heat, moisture, etc., controls 
the operation of a secondary contactor 
which supplies current for translating de 
vices of any suitable character. The sec 
ondary contactor is operated or functions 
at two certain alternate positions of the 
primary contactor, and its functioning is 
not otherwise affected by any operation of 
the primary contactor. The construction, 
arrangement and electrical connection of 
the parts are such that the primary contac 
tor is protected against damage to its con 
tact surfaces, either when making the al 
ternate contacts which cause the operation 
of the secondary contactor or when mak 
ing any other contacts due to the delicacy 
of its construction which renders it readily 
susceptible or responsive to external influ 

CeS. 
In order that the invention may be un 

derstood and its principle of operation may 
be made clear, I shall describe one embodi 
ment of the invention as employed in con 
nection with a temperature-controlled or 
thermostatic contactor, but, of course, the 
invention is not limited to such embodi 
ment or to the association with a tempera 
ture-controlled contactor, as it may be em 
bodied in other forms and associated with 

contactors responsive to other external in 
fluences. As illustrated upon the drawing, I may 
employ a magnet and a resistance arranged 
in Series in a circuit, and a contactor which, when moved in one direction to make con. 
tact, closes a by-pass for the current around 
the resistance, and, when moved in another 
direction, closes a by-pass for the current 
around the magnet. In this case, the arma ture for the magnet operates a secondary 
contactor, which controls the translating 
devices. When the armature is attracted 
in One direction by an increase of current 
through the coils of the magnet due to the 
by-passing of the resistance, the subsequent 
inclusion of the resistance in the magnet 
circuit, due to the breaking of the branch 
circuit by the contactor, leaves the magnet 
with Sufficient current thereto to prevent a 
decrease in magnetic force sufficient to ef 
fect the release of the armature. Con 
versely, when the contactor on moving in the 
opposite direction closes a circuit to by 
pass the magnet, and thus causes the mag 
net to release its armature, the subsequent 
inclusion of the magnet in the resistance 
circuit by the contactor breaking the 
branch circuit, does not cause sufficient cur 
rent to be supplied to the magnet to over 
come the inertia of the armature and move 
it. Hence, when the armature has been 
moved to either of its positions, it is not 
affected by vibrations of the contactor of 
a lesser amplitude of motion than that 
which would cause it to oscillate between 
its extremes of motion. Referring to the drawing, which illus 
trates conventionally and diagramamti 
cally an embodiment of the invention-1, 2 indicate the positive and negative sides 
of a main circuit, from which current is 
derived for the operation of translating 
devices or electrical working mechanisms 
indicated conventionally at 3, 4, respec 
tively. By the term “translating device' 
I mean to include any electrical mecha 
nism in which an electric current is em 
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ployed to insure any desired result. For 
example, it may include a motor for open 
ing or closing a furnace draft or damper, 
or a switch mechanism for opening or clos 
ing a current through an electric heater, 
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or any other electro-mechanical appliance. 
The two translating devices 3 and 4 are 
respectively connected in two circuits 5, 6, 
controlled by a secondary contactor, which 
in the present case consists of a switch com 
prising the movable member 7, and the two 
pairs of spring contacts 8, 8, and 9, 9. A 
conductor 10 connects the left-hand con 
tacts 8, 9, to the positive side 1 of the main 
circuit, and a return conductor 11 common 
to the two translating devices 3, 4, is con 
nected to the negative side 2, of said main 
circuit. This arrangement of the circuits, 
including the main circuit and the trans 
lating-device circuits 10, 5, 6, and 11, may 
be varied as circumstances require. 
The switch member 7 is carrie 

armature 12, having a U-shaped plunger 
which is associated with a magnet compris 
ing two solenoid coils 13, 13, arranged in 
what, for convenience, I may term the sole 
noid or magnet circuit and which comprises 
in addition thereto the conductors 14, 15. 
16 indicates a resistance, placed in a circuit, 
comprising, in addition thereto, the conduc 
tors 17, 18. 19 indicates a delicate contactor, 
such for example as a thermostat adapted to 
have its free end engage either of two ad 
justable stationary contacts 20, 21, these 
last-mentioned contacts being connected 
with the main line conductors by the con 
ductors 22, 23. The fixed end of the contact 
19 is connected by conductor 24 with both 
the conductor 17 of the resistance circuit 
and with the conductor 14 of the solenoid 
circuit. By reason of this arrangement of 
the parts and the circuits, assuming the con 
tact member 19 to be disengaged from both 
contacts 20 and 21, the Solenoid circuit and 
the resistance circuit are normally in series 
connection, so that current from the main 
line circuit will flow through them, through 
the following path: conductor 1, conductor 
18, resistance 16, conductor 17, conductor 
14, solenoid coils 13, 13, conductor 15, and 
main line conductor 2. Under these condi 
tions, the plunger, if at the lower end of its 
stroke, will not be affected since its inertia 
is sufficient to resist the upward pull of the 
weakened solenoid; whereas, if the plunger 
is at the top of its stroke, it will be held there 
by the solenoid, which though weakened by 
the inclusion of the resistance, is still strong 
enough to prevent it from dropping. Con 
sequently current will be supplied to the One 
or the other of the translating devices 3, 4, 
as the case may be. . 
Now, if the movable contactor 19, from 

thermal or other causes, Swings into engage 
ment with contact 21, the resistance is by 
passed, and the current follows a path in 
cluding conductors 23, contact 21, primary 
contactor 19, conductors 24 and 14, coils 
13, and conductor 15 to main line conductor 
2. Under these circumstances, the coils 18 

d by an 

1,330,387 

are energized by the full strength of the 
current, and the plunger is drawn upward, 
to the position shown on the drawing, and 
current will be supplied to the translating device 3. 

If, on the other hand, the primary con 
tactor 19 engages the screw or stationary 
contact 20, the Solenoid is by-passed, and 
the plunger is permitted to drop so that the 
Secondary contactor or switch member 7 
carried thereby closes the circuit through 
translating device 4. Under these condi 
-tions, the current traverses the controlling 
circuits as follows: conductor 18, resistance 
16, conductors 17 and 24, primary contactor 
19, stationary contact 20 and conductor 22. 
Thus the movable primary contactor 19, 

in engaging the contacts 20, 21, in alterna 
tion, by-passes the current around the re 
sistance or the Solenoid to effect the move 
ment of the plunger and of the secondary 
contactor in one direction or the other, but, 
when the primary contactor by reason of 
vibration or from other cause leaves one 
contact momentarily or for a longer period 
of time, the plunger is not affected (nor the 
Secondary contactor nor the translating de 
vice 3 or 4 as the case may be) until the said 
contactor 19 engages its other stationary 
contact. Of course a single translating de 
vice may be employed instead of two, if desired. 
From the foregoing description, it will be 

seen that I have provided a magnet and a . 
resistance in Series connection, a secondary 
contactor which functions in the two alter 
nate positions of the primary contactor but 
not otherwise, and a movable electrical 
contactor and two associated stationary 
contacts which, when alternately engaged 
thereby, by-pass the said magnet and the 
said resistance in alternation to cause the 
Secondary contacts to perform its alternate 
functions only at the contact-making points 
in the movement of the contactor. 
The resistances of the resistance coil 16 

and of the magnet are so proportioned to 
the circuit in which they operate that they 
may individually carry without damage the 
full potential of the circuit. 
From the description herein given, it is 

apparent that, when once electrical contact 
is made by the primary contactor with one 
of its associated stationary contacts, the sec 
ondary contactor immediately moves to one 
position or the other and there remains, 
even though the contactor vibrates against 
the associated contact or assumes an in 
termediate position between said contacts, 
and said secondary contactor is not again af. 
fected until the primary contactor moves to 
its alternate contact-making position in en 
gagement with the other of its associated 
contacts. Hence the system which I have 
herein described is particularly applicable 
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for use in connection with circuits controlled 
by thermostats, hydrometers, volt-meters 
etc., to regulate temperature, moisture or 
electrical circuit conditions, where the mov 
ing parts are necessarily delicate and are sub 
ject to external disturbances and where it 
is desired to secure certain desired condi 
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tions with but a small tolerance in varia 
tion. The secondary contactor functions in each of its two positions, that is, in one posi 
tion it closes a circuit through a translat 
ing device, and, in its other position, it opens 
the circuit. Incidentally in the present 
case, it closes a circuit through one trans lating device and practically simultaneously 
opens the circuit through the other trans 
lating device. Having thus explained the nature of my 
said invention and described a way of mak 

20. ing and using the same, although without attempting to set forth all of the forms in 
which it may be made or all of the modes 
of its use, what I claim is:- 1. An electrical contact system, compris 
ing a main circuit, a magnet and a resist 
ance, conductors connecting said magnet 
and resistance in series with each other and 
with said main circuit, a movable primary 
contactor responsive to external influences 
and associated contacts adapted to be en 
Ed in alternation thereby, said contacts 
eing connected with opposite sides of the 
main circuit, and said contactor being elec 
trically connected to said magnet and re 
sistance at a point between them to by-pass 
the one or the other only when said con 
tactor engages the one or the other of said 
contacts in alternation, and a secondar 
contactor controlled by said magnet, whic 
functions in two positions. 2. An electrical contact system, compris 
ing a main circuit, a magnet and a resistance 
in series connection with each other and 
said main circuit, an armature and a sec: ondary contactor which is operated by said 
magnet and which functions in opposite 
positions, and a primary contactor and as 
sociated contacts adapted to be engaged in 
alternation thereby, said contactor being 
electrically connected with said resistance 
and magnet at a point between them and 
said contacts being connected with the op 
posite sides of the main circuit to by-pass 
the magnet or the resistance only when said 

B 

contactor engages said contacts in alter 
nation, and not otherwise, to cause the opera 
tion of said secondary contactor. .. 3. An electrical contact, system, compris 
ing a main circuit, a branch circuit includ 
ing a magnet and a resistance in series con 
nection with said main circuit, translating 
devices arranged to function alternately, 
an armature adapted in opened and closed 
positions to control the operation of said translating devices respectively, a movable 
contactor connected to said branch circuit 
at a point between the magnet and the resist 
ance, and associated contacts adapted to be 
engaged in alternation by said contactor 
and respectively electrically connected to the. 
opposite sides of the main circuit, whereby 
when said contactor engages the contacts in 
alternation, and not otherwise, either the 
magnet or the resistance is by-passed. 

4. An electrical contact system, compris 
ing a main circuit, a primary contactor re 
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sponsive to variations in external condi 
tions, and associated contacts adapted to be engaged alternately thereby and respec 
tively connected to opposite sides of the 
main circuit, a magnet, a magnet circuit, a 
resistance, a resistance circuit, the magnet 
and resistance circuits being normally con 
nected in series with each other and the 
main circuit, and an electrical connection be 
tween said contactor and said resistance cir 
cuit and said magnet circuit respectively, 
whereby the magnet and the resistance may 
be by-passed by the engagement of said con 
tactor with said contacts. 

5. The combination of a magnet and an 
armature, a resistance connected normally in 
series with said magnet, means for auto 
matically by-passing the current around 
the magnet or around the resistance, said 
means including a contactor responsive to 
varying thermal conditions, and contacts adapted to be engaged alternately thereby, 
said contactor and said contacts being elec 
trically connected with but intermediate of 
said, magnet and said resistance, and as 
secondary contactor which functions in two positions and which is operated by said 
armature. In testimony whereof I have affixed my 
signature. . 

GRAN WILLE E. PALMER. 
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