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PRECISION REED-TYPE SNAP SWITCHES 

BACKGROUND AND SUMMARY OF THE INVENTION 

This invention relates generally to precision-type snap 
switches and more particularly to use of magnetically respon 
sive reed switches in place of the conventional contact means 
thereof. 
The packaging of precision-type snap switches has been 

generally standardized while these switches are substantially 
conventional single-pole, double-throw devices provided with 

" normally closed (N.C.) and normally open (N.C.) contacts 
?xedly spaced from one another, and a common (C.) contact 
movable from one of the ?xed contacts to the other to provide 
the switching function. The switches do also come in single 
pole, single-throw con?gurations, either normally open or 
nonnally closed, thereby eliminating one of the ?xed contacts. 

Pushers or pushbuttons are provided to operate these 
switches which have biasing springs to exert a force to provide 
the snap action of the movable contacts and requisite contact 
pressure. The openings in the cases for the pushers form an 
entrance for contamination and humidity found in the sur 
rounding atmosphere. The contacts of such switches are often 
subject to arcing conditions which are not retarded by normal 
atmosphere. 
While reed switches have been embodied in mechanical 

switch means, the operating magnets thereof are normally 
moved axially along the reed switch thus requiring a greater 
throw than is available with a precision~type snap switch. Ad 
ditionally, mechanical switch means with reed switches 
presently available are generally costly, dif?cult to manufac 
ture and are not readily adjustable. 

Accordingly, an object of the present invention is to provide 
magnetically responsive dry reed switches in a conventional 
precision-type snap switch package. 
Another object of the present invention is to provide the 

foregoing switching means in which the required throw for the 
magnet approximates the normal throw of a conventional 
precision-type snap switch. 

Still, another object of the present invention is to provide 
the foregoing switching means in which the contacts are sub 
merged in a substantially inert atmosphere, and shielded from 
contamination and humidity. 
And, another object of the present invention is to provide 

the foregoing switching means which can be manufactured 
and adjusted with relative facility. 
And still, another object of the present invention is to pro 

vide the foregoing switching means which is more universally 
adaptable than conventional precision-type snap switches. - 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects and advantages will appear 
more fully hereina?er from a consideration of the detailed 
description which follows, taken together with the accom 
panying drawings wherein several embodiments of the inven 
tion are illustrated by way of example. It is to be expressly un 
derstood, however, that the drawings are for illustration pur 
poses only and are not to be construed as de?ning the limits of 
the invention. 

FIG. 1 is a plan view of a switch, with the cover removed, 
made in accordance with the present invention; 

FIG. 2 is a side elevational view of the unoperated switch of 
FIG. I, with portions thereof broken away to better illustrate 
the present invention; 

FIG. 3 is a view similar to FIG. 2 with the switch thereof in 
the operated condition; ‘ ' 

FIG. 4 is an enlarged sectional view through the S-spring of 
the switch of FIGS. 1 to 3 illustrating the magnet carrier loop 
of the S-spring and its interengagement with the switch actua 

FIG. 5 is a plan view of a modi?ed base for the switch of 
FIGS. 1 to 3; 

FIG. 6 is a side elevational view of the modi?ed base of FIG. 
Q, and a modi?ed spring and magnet assembly in the 
unoperated position; 
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2 
FIG. 7 is a sectional view taken on line 7-7 of FIG. 5/, and 

including the modi?ed spring and magnet assembly in the 
operated position; and 

FIGS. 8 and 9 are enlarged side and front elevational views, 
respectively, of the modi?ed spring and magnet assembly of 
FIGS. 6 and 7. DESCRIPTION OF THE INVENTION 

Referring now to the drawings and particularly to FIGS. 1 to 
3, a precision-type snap switch means in accordance with the 
present invention is provided with a hollow cover 10 con 
nected to a base 13 forming a conventional precision snap 
switch case. A pusher or pushbutton means 12 extends 
through the top wall of the cover 10 which de?nes a switch 
chamber 1 l. 

The base 13 is provided with a common (C.) terminal 14 at 
one end while at its other end a normally closed (N.C.) ter 
minal l5 and a normally open (N.C.) terminal 16 are pro 
vided. The base 13 also has an upwardly extending stop 
member 17 which preferably is axially aligned with the pusher 
12. 
An actuator arm or member 18 and a ?xed arm or member 

19 are disposed in spaced face-to-face axial alignment within 
the switch chamber 11, each being connected adjacent a dif 
ferent end of the base 13. The actuator 18 may be a rigid lever 
or, as shown, a spring arm connected to the base by the (C.) 
terminal 13. The faces at the spaced free ends of the members 
18 and 19 are suitably formed (see also FIG. 4) to provide 
seats for engaging and retaining the ends of an S-spring 20 
which biases the actuator member 18 against the fully ex 
tended pusher 12 thereby assuming its normal or stable 
unoperated position, as shown in FIG. 2. When the pusher I2 
is depressed to operate the switch means, the actuator 
member 18 is moved against the bias of the S~spring 20 into 
engagement with the stop I7 to its unstable operated position, 
as shown in FIG. 3. a 

A pennanent magnet 21 is disposed in a suitable carrier 22 
retained, in this instance, by the upper loop of the S-spring 20 
adjacent the actuator member 18. Therefore, when the novel 
switch means is unoperated, the permanent magnet 21 is 
disposed adjacent the upper wall of the cover 10. When the‘ 
pusher 12 is depressed to operate the novel switch means, the 
pennanent magnet 21 is moved to another position adjacent 
the base 13. 

Precision-type snap switches commonly are single-pole, 
double-throw devices provided with nonnally closed (N.C.) 
and normally open (N.O.) contacts ?xedly spaced from one 
another, and a common (C.) contact movable from one of the 
?xed contacts to the other. However, these switches do come 
in single-pole, single-throw con?gurations, either nonnally 
open or nonnally closed, thereby eliminating one of the ?xed 
contacts. 

The novel switch means of FIGS. 1 to 3 is provided with pair 
of conventional reed-type switches 23 and 26, and will be 
described as being of a single-pole, double-throw con?gura 
tion. The reed switches 23 and 26 are of the type having a pair 
of open reed contacts sealed within elongated tubular en 
velope. The reeds are of a magnetic material and are provided 
with leads which extend outwardly through the ends of the en 
velope. It should be readily seen that the novel switch means 
could be of a single-pole, single-throw con?guration by 
eliminating one of the reed switches 23 or 26. 
As best shown in FIG. I, reed switch 23, disposed on one 

side of the magnet 21, is provided with a lead 24 electrically 
connected to the (C.) temiinal l4 and a lead 25 connected to 
the (N.C.) terminal 15. The reed switch 26, disposed on the 
other side of the magnet 21, is similarly provided with a lead 
27 electrically connected to the (C.) terminal 14 and a lead 28 
connected to the (N.C.) terminal 16. The switches 23 and 26, 
which are laterally spaced from one another, are also verti 
cally spaced so that a different one of the switches is substan 
tially coplanar with the magnet 21 when it is in its unoperated 
and operated positions. While the leads 24 and 27 can be con~ 
nected directly to the (C.) terminal 14, a bus bar or electri 
cally conductive plate 29 is provided which also clamps the 
?xed end of the actuator member 18 to the base 13 to effect a 
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better connection. 

DESCRIPTION OF OPERATION 

With the novel switch means unoperated as in FIG. 2, the 
magnet 21 causes the reeds of switch 23 to close thereby con 
ductively connecting the (C.) terminal 14 and the (NC) ter 
minal 15. The normally open switch 26 electrically isolates the 
(N.C.) terminal from the (C.) tenninal 14. When the pusher 
‘12 is depressed to operate the novel switch means, the magnet 
21 moves away from the plane of reed switch 23 and to the 
plane of reed switch 26, as shown in FIG. 3. The reeds of the 
switch 23 open to electrically isolate the (NC) tenninal 15 
‘from the (C.) terminal 14, and the magnet 21 causes the reeds 

5 

10 

of the switch 26 to close thereby electrically connecting the 15 
(C.) terminal I4 to the (NO) terminal 16. Upon release of 
the pusher 12, the bias of spring 20 and the actuator member 
18 if it is a leaf spring arm will return the novel switch means 
to its unoperated position. 

DESCRIPTION OF MODIFICATIONS 

Referring now to FIGS. 5 to 7, the novel switch means may 
‘be provided with a modi?ed base 30 which is substantially the 
same as the base 13 except for a pair of laterally spaced 
pockets or recesses 31 and 32. To correspond to the switch 
means of FIGS. 1 to 3, the reed switch 23 is disposed along the 
top of the base 30 above the pocket or recess 31, and the reed 
switch 26 is disposed in the pocket or recess 32. 

Because the planes of the switches 23 and 26 are lower in 
the switch means of FIGS. 5 to 7 than in the switch means of 
FIGS. 1 to 3, it should be obvious, although not shown, that 
the magnet 21 and its carrier 22 would be disposed in they 
lower loop of the S-spring 20 adjacent the ?xed arm or 
member 19. > 

However, a modi?ed spring and magnet assembly, as also 
shown in FIGS. 8 and 9, may be provided in place of the spring 
20, magnet 21 and carrier 22. This modi?ed assembly is pro 
vided with a magnet 35, corresponding to the magnet 21, 
which is connected to the appropriate loop of the S-spring 20 
by an epoxy or other suitable means. It should be readily un 
derstood that either spring-magnet assembly can be used in 
terchangeably. 
Although not shown, by changing the positions of the 

switches 23 and 26, both switches could be normally open and 
closed simultaneously or sequentially, or be normally closed 
and open simultaneously or sequentially to make the novel 
switch means more universally adaptable than conventional 
precision snap switches. 
Although several embodiments of the invention have been 

illustrated and described in detail, it is to be expressly un 
derstood that the invention is not limited thereto. Various 
changes may be made in the design and arrangement of the 
parts without departing from the spirit and scope of the inven 
tion as the same will not be understood by those skilled in the 
art. 

I claim: 
I. A precision-type snap switch comprising 
a hollow cover de?ning a switch chamber; 
a base connected to said cover, and having at least one ter 

minal means at each of its ends which extends into said 
switch chamber and a ?xed seat disposed between said 
terminal meansin said switch chamber; H W v_ g ‘H 

a pushbutton extending through said cover into said switch 
chamber and being movable on an axis substantially nor 
mail to said base; 

an arm in said switch chamber connected at one end to said 
base and being free at its other end which is formed to 
provide a seat spaced from and movable relative to said 
?xed seat; - 

said arm being spring biased away from said base to an 
unoperated position engaging said pushbutton when fully 
extended and being movable toward said base to an 
operated position by said pushbutton; 

' an S-shaped leaf spring engaged and retained at its ends by 
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4 
said seats; 

a permanent magnet connected to and movable with said 
spring between two predetermined positions by move 
ment of said arm; 

at least one magnetically responsive reed switch disposed 
along one side of said switch chamber and having a pair of 
sealed reed contacts each with an exposed lead con 
nected to a different one of said tenninal means; and 

said reed switch being disposed in substantially the same 
plane as said permanent magnet in one of its predeter 
mined positions, and being caused to open and close by 
movement of said permanent magnet. 

2. The precision-type snap switch in accordance with claim 
I, wherein 

said permanent magnet is disposed in a tubular carrier 
retained in one of the loops of said S-shaped spring. 

3. The precision-type snap switch in accordance with claim 
1, wherein 

said permanent magnet is ?xedly connected to the outer 
surface of one of the loops of said S~shaped spring. 

4. The precision-type snap switch in accordance with claim 
1, wherein 

said arm is made of an electrically conductive spring materi 
al. 

5. The precision~type snap switch in accordance with claim 
1, and 

' said base having at least one recess in communication with 
and forming part of said switch chamber; and 

said reed switch being disposed in said recess. 
6. The precision-type snap switch in accordance with claim 

1, wherein 
said terminal means at one end of said base being a common 

terminal means; 
said base having a pair of terminal means at its end opposite 
from said common terminal means; 

a pair of magnetically responsive reed switches each 
disposed along the side of the switch chamber opposite 
from the other and having a pair of scaled reed contacts 
each with an exposed lead; 

one of said leads of said pair of reed switches being con 
nected to said common terminal means and the other of 
said leads of each of said pair of reed switches being con 
nected to a different one of said pair of terminal means; 
and 

each of said reed switches being disposed in substantially 
the same plane as permanent magnet in one of its 
predetennined positions. 

7. The precision-type snap switch in accordance with claim 
6, and 

each of said reed switches being disposed in a plane dif 
ferent from the plane of the other of said reed switches. 

8. The precision-type snap switch in accordance with claim 
7, and 

said base having at least one recess in communication with 
and forming part of said switch chamber; and 

one of said reed switches being disposed in said recess. 
9. The precision-type snap switch in accordance with claim 

6, and 
said pair of reed switches being disposed in substantially the 
same plane. 

10. The precision-type snap switch in accordance with 
claim 9, and M ,_ m ___,4__ _____>_____g _ u 7 H 1 

said base having a pair of recesses in communication with 
and forming parts of said switch chamber; and said reed 
switches each being disposed in a different one of said 
recesses. 

11. The precision-type snap switch in accordance with 
claim 6, and 

said arm being of an electrically conductive spring material; 
and 

a plate member connecting said leads to said common ter 
minal means and overlying and clamping the connected 
end of said am at said base. 
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