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SNGLE-ACTION SWITCH 
Frank G. Miller and George R. Teile, Northridge, 

Calif., assignors, by mesne assignments, to 
Hughes Aircraft Company, a corporation of 
Delaware 

Application December 23, 1952, Serial No. 327,518 
(C. 200-117) 9 Claims. 

1. 
This invention relates to SWitching devices for 

opening or closing electrical circuits, and more 
particularly to a single-action Switch or relay 
adapted to open or close a desired electrical cir 
cuit or circuits by remote control. 

In nihany circuit applications, it is desired that 
specific circuits be made operative or inoperative 
from reinote control points. In Such circuit ap 
plications, it is of utinost importance that Switch 
ing neariS operable from remote control points 
to condition Specific circuits be extremely accu 
rate and reliable, thereby to in Sure maximum 
effectiveness of control froin a remote control 
Station. 

In accordance with the present invention, there 
is provided a Single-action SWitching or relay de 
vice for remote control purposes which is highly 
accurate aid reliable. One embodiment of the 
Switching device of this invention comprises first 
and Second pairs of conductoi's having spaced 
terminais extending into a housing. The ter 
minals of the first pair of conductors are directly 
connected by a fuse Wire. The fuse Wire is me 
chanically coupled to a movable conductive ele 
ment that is located between both pairs of ter 
minals and pirovided With mechanical biasing 
means for movement toward the terminals of the 
Second pair of conductors. The fuse Wire holds 
the conductive element in spaced relation with 
respect to the terminals of the second pair of 
conductO'S. Sufficient, current is passed through 
the fuse Wire connecting the first pair of con 
ductors to Weaken the Wire and cause it to break 
under the force of the biasing means, thereby to 
release the conductive element for novement to 
ward and into contact with the terminals of the 
Second pair of conductors to provide a direct con 
nection therebetween. By virtue of the mechan 
ical motion of the conductive element, a highly 
reliable switching device is provided that is suit 
able for connection between remote control ap 
paratus, which may be coupled to the first pair 
of Conductors to Supply current for weakening 
the fuse Wire, and an open-circuit netWork 
coupled to the Second pair of conductors, where 
by Such inetwork may be rendered operative upon 
the fuse Wire being broken and a direct connec 
tion provided between the Second pair of con 
ductors. 

It is, therefore, an object of this invention to 
provide a simple switching device for effecting 
reliable control of the operating conditions of 
One or more electrical circuits by remote con 
trol. 

It is another object of this invention to provide 
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2 
a single-action Switching device in which a single 
movable element of conductive material is biased 
for movement in only one direction to contact a 
pair of conductors and establish a direct, connec 
tion therebetween, in which a fuse Wire mechan 
ically coupled to Such movable element restrains 
the element, against movement, and in which the 
innovable element is released for movement upon 
the fuse wire being broken to contact, both of the 
conductors. 

It is a further object of this invention to pro 
vide a highly reliable single-action Switch fol' 
electrical circuits which provides a minimum 
nurnber of component parts of Simple design pro 
viding a highly accurate operating mechanism 
for controlling the Operating condition of at least 
One electical circuit. 
This invention, both as to its organization and 

Inlethod of Operation, together with further ob 
jects and advantages thereof, will be better un 
derstood frcial the following description con 
sidered in connection with the accornpanying 
drawing, and its scope is pointed out in the ap 
pended claims. In the drawing: 

Fig. 1 is a perspective view of a single-action 
SWitch empiOying a movable conductive element 
adapted for movement at a predeterinined in 
Stant to contact a pair of Spaced conductor ter 
minals and establish a direct connection there 
between, in accordance with this invention; 

Fig. 2 is a CrOSS-Sectional view taken along line 
2-2 of Fig. 1; 

Fig. 3 is a block diagram illustrating the re 
note control of electrical circuits by Single-action 
Switches of the type shown in Fig. 1, also in ac 
cordance with this invention; 

FigS. 4 and 5 are CrOSS-Sectional views of a 
Single-action Switch of the type shown in Fig. 1, 
illustrating a preferred modification thereof for 
Simultaneously closing one circuit and opening 
another circuit, further in accordance with this 
invention; and 

Fig. 6 is a block diagram illustrating the re 
note Control of a pair of circuits by heans of the 
Single-action SWitch shown in Figs. 4 and 5. 

Referring to the drawing, in which like refer 
ence characters are used to indicate like parts 
throughout, and more particularly to Figs. 1 and 
2, a Suitable Supporting structure, such as a 
housing , is provided for the Switching device 
of this invention. The housing & inay be of 
cylindrical construction as shown and may, for 
example, be provided with a thick disk-shaped 
element or short, Solid cylindrical end closing 
member 2 disposed at one end of housing 0, 
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Preferably, end member 2 is composed of insu 
lating material. Extending through end member 
2 into the interior of housing 0 is a pair of 
spaced conductors 4, 6 having respective in 
teriorly extending lengths 5, 7 supported in 
spaced relationship. Additional Support for 
maintaining the interiorly extending end lengths 
f5, 7 of conductors 4 and 6 in spaced relation 
may be provided in any suitable manner. This 
may, as shown, be accomplished by bending the 
conductors A, 6 in the interior of housing O 
and returning their free ends 8, 26 through end 
member 2 and crimping them So as to be flush 
against the external surface of end member 2. 
The intermediate bent portions of the interiorly 
extending end lengths 5, 7 of conductors 4 
and 6 provide terminals for the conductors 4, 
6. 
Located within housing ) is a movable element, 

such as a cylindrical insulating member or 
plunger 22 which fixedly supports, or has cen 
trally embedded therein, a metallic or conductive 
element or contact. 24. A conical terminating 
portion 26 of contact 24 projects from the end of 
insulating plunger 22 remote from end member 
2. In accordance with this invention, a fuse 
element provides a direct connection between 
conductors 4, 6 within housing to and forms a 
mechanical linkage between conductors 4, 6 
and contact. 24. Such fuse element preferably is 
a short fuse wire 30 having its ends connected to 
respective terminals 5, 7 of conductors 4, 6 
and being mechanically coupled intermediate its 
ends to a portion of plunger 22. For example, 
plunger 22 may be provided with a post 32 at the 
end thereof adjacent end member 2, and the 
fuse wire 30 extends between conductor terminals 
5 and and about the post 32. 
Further in accordance with this invention, 

there is provided resilient means for mechanically 
biasing plunger 22, and hence contact element 
24, for movement in one direction through the 
housing . Preferably, such resilient means is 
provided by Spring loading or biasing the plunger 
22, as by a helical Spring 34 compressed between 
end member 2 and plunger 22. Consequently, 
Spring 34, as compressed, provides potential 
energy which tends to bias plunger 22 for move 
ment axially through housing to away from end 
member 2; Simultaneously, fuse wire 30, by 
means of its mechanical linkage with plunger 22, 
restrains the plunger 22 against any movement. 
The mechanical Strength of fuse wire 9 is suffi 
ciently greater than the biasing force of spring 
34 to maintain spring 33 in its compressed con 
dition and to prevent plunger 22 from being 
forced to move in an axial direction. 

In order to insure that spring 34 will at all times 
be positioned for biasing plunger 22 in the man 
ner above described, opposed portions of end 
member 2 and of plunger 22 preferably have 
reduced cylindrical Sections 36, 38, respectively, 
adapted to receive one or more end turns of spring 
34. Furthermore, the end turns of spring 34 may 
rest along the outer periphery of the reduced 
cylindrical Sections 36, 38 in the manner illus 
trated in FigS. 1 and 2. 
Spaced a short distance along the axis of hous 

ing to beyond the point of the Spring-biased 
conical portion 26 (as shown in Fig. 1) of contact 
24 is another end closing member 40 which is 
disposed within housing () opposite end mem 
ber 2 and which with end member 2 provides 
a supporting structure for the switching device of 
this invention. A pair of spaced conduetors 42 
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4. 
and 46 extend through end member 48 into hous 
ing f G in Substantially the same nainner as con 
ductors 4, 6 extend through end nerinber 2, 
with respective interiorly extending end lengths 
46, 48 having intermediate portions providing ter 
minals and having their ends 8", 23 returned 
through end member 49 and crimped against the 
outer Surface thereof as shown particularly in 
Fig. 2. However, the intermediate portions of 
conductors 42, 4, which provide respective ter 
minals áS and 48 therefor, preferably rest flush 
against the inner surface of end member 40. 

It is the puirpose of this invention to provide 
means for establishing direct electrical contact 
between terminals 6 and 48 through contact ele 
ment 26 bypassing Sufficient current through fuse 
Wire 30 to cause the Wire to weaken and break 
under the pressure of spring 38. The potential 
energy of Spring 34 will thus be released to force 
the conical portion 25 of contact 2s into engage 
ment with the terminals 48, 48. 
In Order to achieve secure, firm contact of 

conical portion 26 with terminals 45 and 8, and 
to prevent p0SSible damage to the point of the 
conical portion 26, a central opening 4 is pro 
Wided in disk 40 which extends at least a short 
distance therethrough from the inner surface 
thereof, and between terminals iS and 8. Fur 
thermore, opposed portions of terminals 5 and 
48 are conically tapered toward opening 37 to 
provide contact surfaces which will accurately 
register with the Surface of the conical portion 26 
of contact. 24. In this manner, movement of the 
plunger 22 axially along housing by the action 
of Spring 34 will result in firm, intimate contact 
of the conical portion 26 of contact element 24 
With terminals 46 and Á8. 

Terminals 46, 48 preferably rest in a recess 49 
(See particularly Fig. 1) in the inner surface of 
end member 49, whereby, upon the conical por 
tion 26 of contact. 24 striking terminals 46, 48 
(Fig. 2), the walls of the recess 59 will provide 
lateral Support for terminals 46, 48 and prevent 
either terminals 46, 48 being forced laterally out 
of contact with the conical portion 26 of contact 
24 upon being struck thereby. 
The utilization of the above-described switch 

will now be explained with reference to Fig. 3 
along with FigS. 1 and 2. Fig. 3 illustrates re 
mote control apparatus 58, by means of which it 
is desired to Selectively operate one or more elec 
trical circuits, for example, electrical networks 
No. 1 and No. 2, as shown. Remote control ap 
paratus 59 is provided with two pairs of output 
conductors 5 , 52 and 53, 58, and electrical net 
Works No. 1 and No. 2 are provided with respective 
pairs of conductors 55, 56 and 57, 58, of which the 
individual conductors must be directly connected 
to establish operation thereof. 
Two Switching devices 6G and Gi of the type 

above described provide means for establishing 
direct connections between individual ones of 
each pair of conductors 55, 56 and 57, 58. The 
Switching devices 60, 6 have respective pairs of 
fuse-wire-connected conductors 4', S' and 4'', 
f6' corresponding to the pair of conductors 4, 
46 of the device shown in Fig. 1. Conductors 4, 
6' are connected, respectively, to output conduc 

tors 5, 52 of remote control apparatus 50, and 
conductors 4'', 6’ are connected, respectively, 
to output conductors 53, 54 of remote control 
apparatus 50. Similarly, switching devices 80 
and 6 are provided with respective pairs of con 
ductors 42, 44' and 2', 44' corresponding to 
the paif of conductors 42 and 44 of Fig. 1: Con 
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ductors 52', 43' are connected, respectively, to 
conductors 55, 56 of network No. 1, and conduc 
tors 42'', 44' are connected, respectively, to con 
ductors 55, 3 of network No. 2. 

Remote control apparatus 53 may be adapted 
for automatically generating currents at prede 
teiniined instants to be passed through the re 
spective pairs of output conductors. 5, 52 and 
3, 34 to weaken the fuse-wire connections in the 

respective Switching devices for the purpose 
previously described. Upon such currents being 
passed through the fuse wire, direct connections 
for the respective pairs of conductors 52', 43' and 
f2'', 44' are established to effect operation of 
the networks No. 1 and No. 2 aSSociated there 
with. 

Referring now to Figs. 4 and 5, there are ShoWn 
modifications of the insulating plunger 22, coin 
tact 24, end member 4G, and terminals 46, 83 of 
Fig. 1 for simultaenously effecting the closing of 
one circuit and the opening of another. A mov 
abie insulating plunger 62 corresponds to in 
sulating plunger 22 of Fig. 1 and Supports a con 
ductive contact element, 64 corresponding to coin 
tact element, 25 of Fig. 1. A projection of con 
tact 64 is provided with a short, cylindirical Sec 
tion 63 which terminates in a conical portion 
68. The conical portion 63 of contact 64 has pre 
cissiy the same function as the conical portion 25 
Show in in Fig. ... The short cylindrical Section 
6 of contact 8 is projects from a reduced cylindri 
cal section 6 of plunger 62, and the outer diam 
eters of both cylindrical sections S5, ä are Sub stantially equal. 
Extending through an end member 4), and 

through a recess 49' that is relatively wide com 
pared to recess 49 of end member 49 of Fig. 1, 
is a pair of conductors (, 72 which extend in 
teriorly into housing and terminate in Spring 
Wires 74,76. Spiring wires 74, E 6 are provided 
With respective contact terminals 28, 33 which 
preferably are hook-shaped as shown. Ter 
minals 46, 8' of conductors 42, 4, correspond 
ing to terminals 46, 48 of Fig. i., are fattened 
against the inner surface of recess i3' about 
an inner opening A' and tapered in Wardly to 
ward opening 67 for matching registry with 
conical portion 66. 
In the restrained position of insulating plunger 

62, terminals 8, 83 are adapted to rest against 50 
the outer peripheral surface of the cylindrical 
section S5 of conductive element 64, as shown 
in Figs. 4 and 5. Thus, it can be seen that this 
arrangement initially provides a direct connec 
tion for one pair of conductors 70, 72 prior to op 
eration of plunger 62 in the manner previously described. 

Fig. 5 shows the effect of axial noverinent of 
insulating plunger 62 in the manner of plunger 
22 of Fig. 1. 
plunger 62, the conical portion 66 functions in 
the same manner as the conical portion 26 of 
Fig. 1 to establish electrical contact with tel 
minals A 6', 43. Simultaneously, the contact ter 
minals 18, 88 of conductors 0 and 2 slide onto 
the reduced cylindrical section 67 of insulating 
member 62, thereby breaking electrical contact 
between conductors 0 and 72. 

Fig. 6 shows the use of a switching device 82 
of the type illustrated in Figs. 4 and 5 adapted 
for reversing the operating conditions of a pair of 
electrical networks 84, 86, where it may be de 
sired to have one network 84 initially nonconduct 
ing and the other network 86 initially conducting, 
by means of a selective remote control apparatus 

Upon such axial movements of . 
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88. Remote control apparatus 88 is coupled to a 
pair of fuse-Wire-connected conductors , 93 cor 
responding to conductors 4, 6 of Fig. 1. One 
network 84 is coupled to a pair of conductors 
93, 94 corresponding to conductors 42, it of 
FigS. 1, 4 and 5, and the other network is coupled 
to a pair of conductors' 0", 12' corresponding to 
conductors 70 and 72 of Figs. 4 and 5. Upon a 
current generated by remote control apparatus 
88 to Weaken the fuse-wire connection between 
conductors 9, 92 in the nannel previously de 
Scribed in connection with conductors 4, 6 of 
Fig. 1, contact between conductors 83, is is estab 
lished and contact between conductors 3', 2' 
is broken in the manner above described with 
reference to respective pairs of conductors 42, 
44 and 70, 72 of Figs. 4 and 5. Consequently, op 
eration of the initially conducting network 83 is 
interrupted while operation of the initially non 
conducting network 84 is established. 
From the foregoing explanation, it is clear 

that there has been described a novel single-ac 
tion Switch having a movable contact nechani 
cally biased for movement in One direction to 
make and/or break contact between a pair of 
conductors and provided with a fuse element, for 
restraining such contact against movement in the 
one direction except upon the application of cur 
rent to such fuse element to cause it to weaken 
and permit the mechanical biasing force to op 
erate. ... 

What is claimed is: 
1. A Switching device comprising, in combina 

tion, first and second pairs of conductors, each 
having Spaced terrinals, first and second insu 
lating members in spaced relation said first and 
Second pairs of conductoi's being Supported re 
Spectively by said first and second insulating 
nienbei's, ting Spaced terminals of said first, and 
Second pairs of conductors being located between 
said first and second insulating inenbers, a 
length of fuse element providing a direct connec 
tion between the terrainals of said first pair of 
conductors, a movable conductive element, inter 
posed between the pairs of terminals, 
nea, as mechanically coupled between said inov - 
able element and said first insulating inenber 
to bias Said renovable element toward the terzai 

resilient 

nails of said second pair of conductors, said fuse 
element being rilechanically coupled internhediate 
its ends to said movable element to restrain move 
ment thereof toward tha terrina is of S&il Sec 
ond pair of conductors, and said resilient means 
being operable to 3reak said fuse element, upon 
current being passed through said first pair of 
conductors to weaken said fuse element, where 
by said resilient means forces said novable ele 
ment into contact with the terminals of said Sec ond pair of conductors. 

2. The switching device defined in claiin 1, in 
cluding a third pair of coil ductors, said third 
pair of conductors having spaced terminals dis 
posed between said first and second insulating 
members, the teiiniinals of Said third pair of con 
ductors being siidably engaged by said movable 
conductive eleinent in the l'estiained position 
thereof, and said Inovable element, upon said re 
silient neans forcing said movable element into 
contact with the tellininals of said Second pair 
of conductors, being adapted to :love Out of coin 
tact with the terminals of Said third pair of con 
ductorS. 

3. A switch for electrical circuits comprising, 
in combination, a housing having two opposed 
insulating members; first and Second pairs of 
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conductors having spaced terminal portions ex 
tending into said housing through respective 
ones of Said members; a fuse wire providing a 
direct connection between the terminal portions 
of said first pair of conductors; a movable con 
ductive element disposed between said pairs of , 
terminal portions; spring means disposed be 
tween said movable element and the supporting 
insulating member for said first pair of conduc 
tors, to urge said movable element toward the 
terminal portions of said second pair of conduc 
tors; and said fuse wire being mechanically cou 
pled intermediate its ends to said movable ele 
ment and adapted to restrain said movable ele 
ment against movement by Said Spring means, 
said spring means being effective to break said 
fuse wire upon a current being passed through 
said first pair of conductors to weaken Said fuse 
wire, thereby to free said spring means to force 
said movable element into contact with the ter 
minal portions of said second pair of conductors. 

4. The switch defined in claim 3, including a 
third pair of conductors, said third pair of con 
ductors extending into said housing and having 
spaced terminal portions in releasable engage 
ment with said movable element in the position 
of restraint of said movable element, and in 
which said movable element disengages the ter 
minal portions of said third pair of conductors 
upon said movable element being forced into con 
tact with the terminal portions of Said Second 
pair of conductors. 

5. A switching device for electrical circuits 
comprising, in combination, a cylindrical hous 
ing, first and second insulating end closing mem 
bers disposed in the opposite ends of said hous 
ing, a first pair of conductors having Spaced ter 
minals extending into said housing through said 
first end closing member, a second pair of con 
ductors having spaced terminals extending into 
said housing through said second end closing 
member, a movable conductive element within 
said housing disposed between the pairs of ter 
minals, resilient means mechanically coupled 
between said conductive element and said first 
end closing member to bias said conductive ele 
ment toward said second end closing member, a 
fuse wire connection between the terminals of 
said first pair of conductors, said fuse wire con 
nection also being mechanically coupled inter 
mediate its ends to said conductive element to 
restrain said conductive element against move 
ment by said resilient means, and the terminals 
of said second pair of conductors being positioned 
within said housing SO as to be contacted upon 
movement of said conductive element toward 
said second end closing member, whereby weak 
ening of said fuse wire connection by current 
passed through said first pair of conductors 
causes said resilient member to break said fuse 
wire and force said conductive element into con 
tact with the terminals of Said Second pair of 
Conductors. 
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6. The switching device defined in claim 5, in 

which a movable insulating member fixedly sup 
ports said conductive element, said resilient 
means is in engagement With said insulating 
member and said first end closing member, and 
in which said fuse Wire connection engages a por 
tion of said instilating menber. 

7. The switching device defined in claim 6, in 
which said first end closing member and Said in 
sulating member are provided With adjacent pro 
jecting portions of equal diameter and in which 
Said resilient means comprises a helical Spring 
having at east one turn at its opposite ends Sup 
ported, respectively, on the outer peripheries of 
Said projecting portions. 

8. The Switching device defined in claim 6, in 
Which Said conductive element has a conical por 
tion projecting from said insulating member, in 
which said Second end closing member is pro 
vided at its inner surface with a central open 
ing adapted to receive the point of the conical 
portion of said conductive element, in which each 
Of Said Second pair of conductors has a terminal 
portion oppositely disposed with respect to the 
axis of Said opening and in registry with the 
inner surface of said second end closing mem 
ber, Said oppositely disposed terminal portions 
being conically tapered, and in which the conical 
portion of Said conductive element upon being 
noved by Said resilient means registers with said 
oppositely disposed, conically tapered terminal 
politions of Said Second pair of conductors, and 
the point of Said conical portion enters said open 
ing, whereby firm contact providing a direct con 
nection between Said Second pair of conductors 
is achieved and damage to the point of said coni 
cal portion is prevented. 

9. The SWitching device defined in claim 8 in 
Which Said conductive element has a cylindrical 
portion disposed between said conical portion and 
Said insulating member, in which a third pair of 
conductors extend through said second end clos 
ing member having terminal portions in contact 
with said cylindrical portion in the restrained 
position of said conductive element, whereby a 
direct connection between the terminal portions 
of Said third pair of conductors is provided, and 
Said cylindrical portion, upon said conductive ele 
ment being released for movement into contact 
With the terminal portions of said second pair 
Of Conductors, being moved until the conductive 
Connection therethrough is broken. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
2,099,483 Hinde -------------- Nov. 16, 1937 
2,255,470 Matthews ---------- Sept. 9, 1941 
2,471,848 Won Hoorn. --------- May 31, 1949 
2,615.107 Zito ---------------- Oct. 21, 1952 
2,624,030 Swan -------------- Dec. 30, 1952 


