
H. HUBBELL ETA 2,671,149 
March 2, 1954 

ELECTRIC SWITCH 
Filed April 30, 1953 

SY I 

// 27 
INVENTORS 

HARVEY HUBBEL 
BY HENRY J. MoDR sy 

4-d--(2. Moy. d 
AT TORNEY 

  

  

  



Patented Mar. 2, 1954 
2,671,149 -- 

UNITED STATES PATENT OFFICE 
2,671,149 

ELECTRIC SWITC 
Harvey Hubbell, Long Hill, and Henry J. Modrey, 
Stamford, Conn, assignors to Interlock Corpo ration, New York, N.Y. 
Application April 30, 1953, Serial No. 352,18e 

(Cl. 200-155) . Claims. 
1 

The present. invention relates to electric 
switches, more particularly to miniaturized 
switches. in which the switch components are held in contact-making engagement by Spring 
preSSure. v 

in.switches of the general type above referred 
to, contact is usually made and maintained by a leaf spring, and a rubbing or sliding engage 
ment between the contact elements of the Switch, 
As in miniature switches the leaf spring must 
necessarily be small and hence weak, the contact 
quality of such switches is already initially not 
very satisfactory and deteriorates rather rapidly 
due to, spring fatigue and wear. The use of a 
stronger leaf spring, which of course would im 
prove the contact quality and the useful life of 
the switch, entails. an increase in the dimensions 
of the spring which in turn results in an unde 
sirable and often impractical increase in the 
overall dimensions of the switch. 
One of the principal objects of the invention 

is to provide a novel and improved switch. de 
sign which permits manufacture of a miniature switch affording a good and reasonably constant 
quality and low resistance at the contacts for 
a long period of service. Such miniature 
switches have many useful fields of application 
for instance in miniaturized and subminiaturized equipment, hearing aids and electronic equip ment in general. 
Another more specific object of the invention 

is to provide a novel and improved switch design 
in which the leaf spring and the rubbing contact 
elements, conventionally used in miniature 
switches are replaced by a coil spring and knife 
edge contact under pressure by said, coil spring. 
Extensive tests have shown that such a contact arrangement results in contact qualities that are 
far superior to and longer lasting than those 
obtainable with a contact arrangement of com 
parable size employing a leaf spring and a rub- - 
bing or sliding contact. 
The use of a leaf spring and of a rubbing, or 

sliding. contact in very small switches creates a 
further problem in that the contact component 
of the switch, is usually the part that wears out 
first. With switch designs as hitherto known, 
a replacement of the contact component is fre 
quently difficult or at least entails a tedious re 
wiring as does also the installation of a new 
switch when a replacement of the contact coma ponent, only is not practical. 

Accordingly, another object of the presentin 
vention allied with the preceding ones, is to 
provide a novel and improved electric switch 
design which permits a convenient replacement 
of the contact component without requiring a 
rewiing of the: switch. . -- 

Still another object of the invention: is an electric switch design which is practically vibra. 
titsi-proof. . . . . . 
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A further object of the invention is to provide 

an electric switch design permitting to open and 
close, permanently or temporarily, a plurality of 
contact connections by movement of a single replaceable contact member. 
Other and further objects, features and ad 

vantages of the invention will be pointed out 
hereinafter and Set forth in the appended clairns 
forming part of the application. 
In the accompanying drawing, several now 

preferred embodiments of the invention are 
shown by way of illustration and not by way of limitation. 
In the drawing: 
Fig. 1 is a Sectional view of an electric Switch 

according to the invention. 
Fig. 2 is a fragmentary exploded view of Fig. 1. 
Fig. 3. is a sectional view of a modification of 

the switch according to the invention. 
Fig. 4 is a fragmentary sectional view of a 

modification of the switch according to Fig. 3. . 
Fig. 5 is a section taken on-line. 5-5 of Fig. 4 on an enlarged scale. . 
Fig. 6 is a Sectional view of another modifica 

tion of the switch according to the invention, and 
Fig. 7 is a Sectional view of Still another modi 

fication of the switch according to the invention. 
Referring first to Figs. 1 and 2 in detail, the 

switch according to these figures is shown as be 
ing mounted in a panel or other Suitable Sup 

The switch comprises a stationary 
contact means. Which includes all the contact 
terminals of the Switch, and a movable contact 
means which serves to connect or disconnect the 
contact terminals. Experience shows that the 
movable contact means tends to wear out much 
faster than the stationary contact means, pri 
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marily by reason of spring fatigue. '. 
The movable contact means comprises a metal 

guide sleeve open on one end and closed at 
the other end by a wall member 2 having an 
opening therethrough. Sleeve is set off to 
form a shoulder 3. This shoulder serves as a 
limit means to limit the depth of insertion of 
guide sleeve. in the stationary contact means 
as Will be more fully explained hereinafter. A 
netal rod A is slidably and rotatably guided in 
sleeve . The end of rod 4 protruding from 
Wall member 2 is bent back to form an enlarged 
contact head 5 one-sidedly overhanging the pe 
iripheral outline of the narrow sleeve portion '. 
The opposite. end of rod 4 is fixedly secured to 
a sleeve 6 guided in sleeve . Sleeve 6 sup 
ports a Switch' actuating knob 7. This knob is 
shown as having a lug fastened to sleeve 6 by 
any suitable means such as a punched indenta 
tion 37. As will be obvious, various other means caia lie employed to secure knob to rod 4, 
either permanently or detachably. A compressed 
€oil. Spring 9 Within sleeve. biases contact 
head is toward sleeve Wall 2. 
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The movable contact means comprises a re 
ceiving sleeve 20. The inner cross-sectional out 
line of this sleeve fits the outer peripheral out 
line of sleeve portion f' and also of contact 
head 5 and the axial length of the sleeve is 
slightly in excess of the axial length of sleeve 
portion for a purpose which will be more fully 
explained hereinafter. Sleeve 20 is fastened to or, 
as shown, integral with an externally threaded 
shell 2. This shell Serves to mount, the Switch 
in a corresponding opening of panel O. The 
shell is secured in its position by means of a 
flange 2' and a counter-nut 22. 
The receiving shell 20 Supports the contact ele 

ments of the Switch. These elements are shown 
as a contact strip 23 secured to one end face of 
sleeve 20 and a contact strip 24 secured to the 
other end face of the Sleeve. 

Contact element 23 coacts with shoulder 3 of 
sleeve . It may occupy either the entire pe 
riphery of sleeve 20 or only part thereof as it will 
be in contact engagement with shoulder 3 in 
each rotational position of sleeve . 

Contact element 24 coacts with the bent back 
tip of head S. The switch is designed to inter 
rupt the circuit connections at contact element 
24. Accordingly, this contact element should 
occupy Only a part of the periphery of sleeve 2). 
As can best be seen in Fig. 2, contact element 24 
comprises a springy contact strip 25 resting upon 
the respective end face of sleeve 20, and a tail 26. 
This figure also shows that the face end of Sleeve 
20 is formed with two detent notches 2 and 28. 
The contact element 24 is fitted in one of these 
notches by bending contact strip 25 accordingly. 
It is secured to sleeve 20 by means of a hook 
shaped nose 29 which engages a corresponding 
slot 30 in sleeve 20. As appears from the previous description, the 
switch is in its 'on' position when contact head 
(5 rests in notch 27 and is in its “off” position 
when head 15 engages notch 28. The two detent 
notches are preferably so spaced and shaped that 
there is no intermediate position for the contact head but that the sale always occupies either 
the “on' position or the “off” position. 
To simplify the illustration, only one “on' po 

sition and one 'off' position are shown but it will 
be apparent that several “on' and “off’ posi 
tions may be provided in a similar manner where 
by the switch becomes a multi-position switch. 
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It is possible to omit the detent notches 27 and , 
28 and to provide a fiat contact element 24. 
However, a switch so designed has no clearly de 
fined "on' and “off’ positions so that the illus 
trated arrangement is preferable. , -- 

It will be evident that contact elements 23 and 
24 must be electrically insulated one from the . 
other. This can be most conveniently accom 
plished by making sleeve 2G and preferably also 
its extension shell 2 of insulation material as is 
shown but it is also possible to employ a metal 
sleeve in which case contact elements 23 and 
24 and the detent notch 28 must be insulated 
from each other by interposing insulation ma-. 
terial. 
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Sleeve 20 and its extension shell 2 may be 

made of a single piece but for manufacturing 
reasons it is generally preferable to make the 
sleeve and the shell of two halves which are se 
cured together by cementing, clamping or any 
other Suitable means after insertion of the con 
tact components. Fig.2 shows a sleeve composed 
of two halves, and slot 30 is so placed that it 
extends into the two halves. 

4 
The assembly and operation of a switch, as 

hereinbefore described, are as follows: 
Shell 2 and with it the receiving sleeve 20 are 

inserted in the opening of panel 0. The shell 
is then Secured in its position by means of nut 
22. As is apparent from Fig. 1, the soldering tails 
of the contact elementS 23 and 24 are so de 
signed that they permit passage of the nut. 
The movable contact means of the switch is 

now mounted by inserting contact head 5 in 
receiving sleeve 20. During the initial part of 
this insertion, wall 2 of sleeve portion abuts 
against contact element 23 So that sleeve f is 
pushed back relative to head fS and the latter 
protrudes further from the wall 2. When the 
head has penetrated sleeve 20 the initially ec 
centrally disposed sleeve portion f" can be 
moved into axial alignment with sleeve 20, the 
Width of sleeve 2 permitting the required lateral 
displacement of sleeve f, '. The sleeve por 
tion f f can now enter sleeve 20. Finally, the 
head and sleeve portion occupy positions as 
shown in Fig. 1 in which the bent-back tip of 
head 5 abuts against the Outer end face of seeve 
2 and shoulder 3 against contact element 23. 
By virtue of the aforementioned relative axial 
length of sleeve 20 and sleeve portion , con 
tact head 5 is retained in a protruding position 
in Which Spring f is stronger than initially com 
pressed. As a result, shoulder 3 is held by the 
constant pressure of the coil spring against con 
tact element 23 and head fS is also held by the 
constant Spring pressure against the outer end 
face of Sleeve 20 thereby assuring a good con 
stant Contact quality and low resistance between 
the coacting contact Surfaces and engagement 
of the head with the detent nothes 2 and 28. 
The Switch is moved into its “on' position by 

turning knob into the position in which head 
f5 engages contact strip 25 and into its 'off' po 
sition by turning the knob into the position in 
which the contact head occupies detent notch 28. 
The movable contact means of the Switch 

may be replaced by removing knob T if the knob 
is detachably fastened to rod 4 or more spe 
cifically to sleeve 6, and then lifting guide sleeve 

f, for instance by tools specifically designed 
for this purpose. Sleeve or more specifically 
sleeve portion f', when sufficiently lifted, leaves 
receiving sleeve 20 thereby making space avail 
able for withdrawal of the contact head 5. The 
entire movable contact means can now be With 
drawn and a new contact means inserted in 
the manner previously described. As all the wire 
connections lead to the contact elements which 
are mounted on the stationary contact means, 
no rewiring of any kind is necessary when the 
switch is rejuvenated by replacement of the 
movable contact means. As previously men 
tioned, the useful lifetime of the stationary con 
tact means generally far exceeds the useful life 
time of the movable contact means. 
In case knob 7 is fixedly Secured to rod 4, 

the release sleeve is inaccessible. The mov 
able contact means may then be replaced by 
cutting off contact head 5 for instance by plierS. 
The entire movable contact means can then be 
conveniently withdrawn from the stationary con 
tact means. Generally, the spring 9 which is 
now released will propel rod f4 and the knob 
out of the switch. . . . A Switch according to FigS. and 2 can be 
conveniently, so manufactured that its overall 
length is considerably less than an inch and its 

75 diameter approximately one-quarter of an inch. 
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AS far as the applicant, is aware, it was hitherto 
ingossile to manufacture reliable switchess of 
such: Small size; on: a, commercial basis;. It, will 
be; evident that. With a very small switchi avoid 
aide of a reWiriag, whether the eatire switch 
is replaced or only part thereof, is of particular inagortance. 

Fig. 3 shows a switch which is similar inpria 
Giple: to ther Switch, according to Eig. 1. Accord 
iiigly, correspoiading; parts, are: designated by 
similar reference. numerals. 
In contrast to, the switch of Fig, l, the switch 

of Eig, 3, is designed as a magisture-proof switch 
For this purpose, shell 2 is, fastened to eria 
tegral: With a generally cup: shapeds housing: or 
Shell, 35 which: encloses. Contact, laead 5; and a 
resilient. Sealing washer. 39 is: intergosed between 
knob fi aiad flange, 2... Shell: 35 has preferably 
a knock-out botton polition, indicated at 36 the 
pligose: of which will be subsequeatly explained: 
Bue to; the presence of shell 35s, it is not post 

sible to cut, off head: 5, for purpose; of removing 
the movable: Coatact, mealas irai case; it is desired 
to Iceplace the: Sanae. Consequently, it is essera 
tial. for the design of Fig. 3 that knob i. is re 
raowable. This is accoraplished by joining the 
knob; to shell, 1-6. by the purached indentation 37. 
Which joins the: two components Sufficiently. 
strongly for: Operational purgoses, but permits 
to-pull knob, 7 out, of sleeve 6. 
AS has been explained in connectional with Big. 

l, the loading, of Spring .9 effects as pressuage 
garatact, betweea the: contact elements. 23. and 
24, and shoulder 3, and head, 5, espectively. 
When it is desired to increase the strength. Qf 
this pressure: Contact without increasing, the 
strength of Spring. 9-which is undesirable as 
it, generally, entails an increase-in the overall, di 
mensions of the Switch-a, resilient, disk-shaped 
aenaber 38.is. placed upon the bottoma of shell 35. 
This meinber. Inay, for instance be a rubber or 
Silicoine disk. As is obvious, disk. 38 when prog 
elly dimensioned presses head, 5 against contact 
eleasent, 24 and: into, detent, notch, 28. In addi 
tion, disk 38 affords the advantage that it cougar (; 
teracts; the effect.of Vibrations; to which the switch 
may be Subjected. Such vibrations, if not. count. 
teracted, may result in a serious deterioration of 
the contact qualities; of the. switch. 
AS is; apparent, rod. 4 is ira effect supported 

by two, independent spring systems, one; formed, 
by Spicing. 9 and the other by resilient, raembert 
38. These two spring systems have obviously, 
totally different characteristics, in regard to auto 
vibration and critical, amplitudes. Practical tests 
have shown that, in most, instances one systema 
will dangp, out, aray tendency, to auto-vibratiora of 
the other systein, because: the critical amplitudes 
Qf the two. Systems do-not, coincide. As a result, 
the. Switch is plactically vibration-proof which 
is most desirable for naaay fields of applications, 
The resilient. Washer 39, between shell 2 and, 

knob; it is, preferably so dimensioned that, in 
addition to Serving as a moisture: Seal, it coactis, 
With disc. 38, to SuppleSS, vibrations. It will be: { 
apparent that washer. 33 also acts as a vibration, 
Suppressing component. When disc 33- is omitted. 
The operation of the switch. will be obvious, 

from the previous description of Figs. i. and 2. 
It suffices to state that, the: Switchi is actuated, by rotating knob; i. 
With the hereinbefore: described switches, the 

circuit, connection is closed by engagement of the 
spring leaded contact. head with: contact, strip, 
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ment is entirely Satisfactory for Small curreats 
as are generally used in the electronic fields. 
However, if a greater current carryirag capacity 
is: Warated larger nating contact, Surfaces are: de 
sirable. Eigs., 4: and 5: which should be; wisualized: 
as a fragmentary view of the SWitch; according: 
to Rig. 3 show as contact element providing larger 
mating contact Surfaces. 
According to these figures: the contact element 

2A. is: replaced by a contact, element generally 
designated by 40. This contact, element comprises 
ill; addition: to a curved and preferably springy, 
contact strip 4 similar to: contact strip 25 at 
contact. Strip, i2 huggirag the inner side: wall of 

5, shel 35, 6:ontact element, it is secured to re 
ceiving sleeve i3 and shell 35 respectively by 
arly Suitable naears: Such as a hook-shaped raose 
29 engaging a corresponding slot, in sleeve- 20 or 
shell: 35. 

AS; a result, contact head 5 when in its; "ola' 
pesition engages. With its beat-back end face; 
contact, stip is and with its side wall coratact. 
strip 42: thereby corresporadingly, increasing the 
Gating GOntact Surfaces aid the current carryirag 
capacity of the switch; 

Big. 6 shows: a, Switch, which is similar in; most 
espects; to the SWitch. according to; Fig. 3. Ac: 
cordingly, the same reference harae! als, are: used, 
toy designate corresponding parts. AS; will be 
observed, Washer 39 is omitted. Flais has, the 
advantage that by using the Sarine: components. 
as: for the Switch, of Fig. 3, the switch of Fig. 
6, can be operated by either rotating kneif E. Qu: 
depressing, the same. In other words, the switch 

35 becoRaes, a push-butt01 SWitch. In the embodi-, 
linent. of Eig. 6 the contact recess, coacting with 
the haadi is: p3:efeably deeper: than; in the: ena, 
bodineiat, of Fig. 2, to a SSure that, the: head al 
ways, returns, irate the “ora' positigra even if dis 
placed by nearly one-half circle. 

Contact. Conraection, between, head 5 and con 
tact elenaeat 24 can be permaneatly interrupted, 
by rotating head. 5 into its position 02cupying: 
detent notch 23, or it cara, be: tenape'arily inter rupted by depressing knob; i. 
The aforesaid, switch arraiageireat further afi 

fords: the possibility of centrolliig additional cir 
cuit coinaections, by fitting-a-third contact, element 
45 in the bottom of shell. S5, by renaeving the 
knock-out portion 38 provided in the shell for this purpose. 
As a result, the Switcha cash function as a break-. 

adaake. Switch when the; contact head is in 
the:ggsition of Fig.6 arad depressed ites engage, 
meat, with coatact, element, A5, as, insicated by: 
dotted lines. It can alsg): fuction, as a make-o:- 
break Switch when head; it is rotated into era, 
gagement. With dete;23, gaths. 22, and then, de. 
gressed into engagement with contact eleinerat. 45. 
AS, has beer), rheationed iQ. coniaeetiola with Fig. 

... Several. CQatact elements. 24; agad several 'off' 
positions. 28 may be: p3'QVided. Accordingly, the 
Sinaple switch, arrangeneat of Fig. 6 ggyznai is to 
Contigola; plugality of circuit connections by ap 
propriate: wiring. A multiple. Switch of this; type: 
is useful.i.a.naany fields, of applicational for instance. 
in, Eneasuring; inst:u4318.3ts and test circuits. 
a case; it is desired to move contact, head, 5. 

Qnly between its position in engagement, with 
contact elemeat 24, and its position in eagage 
ment with contact element, 4.5, knob; it may be. 
keyed, te; shell: 2:... as, is is dicated at 46, to assue: 
that the head, always, retains from its 99sition 25, of contact element 24, This contact: arrange-, 5 in eagageneat with contact element, 45, into its 
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position in engagement with contact element 24. 
In case a circular contact element 24 is provided, 
guide means such as key 4S may be omitted. 
The Switch according to Fig. 7 also uses Sub 

stantially the same components as the Switch ac 
cording to Figs. 3 and 6. Accordingly, correspond 
ing parts are designated by the corresponding 
reference numerals. 
While the Switch of Fig. 3 is operated only by 

rotation of knob and the Switch of Fig. 6 either 
by rotation or depression of the knob, the switch 
according to Fig. 7 can be only operated by de 
pression of the contact head. 

Accordingly, knob T is omitted and replaced 
by an actuating means for effecting the required 
axial displacement of rod 4. This actuating 
means is shown as a toggle can 50 the camming 
surface of which coacts with the end face of rod 
4, preferably enlarged for this purpose. As will 
be apparent, pivoting of cam 50 from its position 
shown in full lines into the position shown in 
dotted lines effects disengagement of contact 
head 5 from contact element 24 against the 
action of spring 9 and resilient disk 38. The 
two spring systems formed by the spring 9 and 
disk 38 again coact with each other in the man 
ner of a damping device as has been explained in 
detail in connection. With Fig. 3. 
To assure that contact head 5 always returns 

from its depressed or disengaged position into 
engagement with the contact strip of contact ele 
ment 24, cam 50 is pivoted to shell 2 by means 
of a pivot pin 5 and engages a transverse slot 
52 in the end face of rod 5 thereby preventing 
an accidental rotation of the rod and, hence, of 
head 5. Other suitable means to prevent a 
rotation of head 5 may of course also be en 
ployed, such as guiding the head in a groove in 
shell 35 but the illustrated arrangement is the 
preferred One. 
While the invention has been described in 

detail with respect to certain now preferred ex 
amples and embodiments of the invention it will 
be understood by those skilled in the art after 
understanding the invention, that Warious 
changes and modifications may be made without 
departing from the spirit and scope of the inven 
tion, and it is intended, therefore, to cover all 
Such changes and modifications in the appended 
claims. 
What is claimed as new and desired to be se 

cured by Letters Patent, is: 
i. An electric switch comprising a movable 

contact means including an electrically conduc 
tive guide sleeve having limit means on an inter 
mediate part of its outside wall, an electrically 
conductive rod movably disposed within said 
sleeve in sliding electric contact therewith, said 
rod having an enlarged contact head on one end 
protruding from the sleeve and one-sidedly over 
hanging the peripheral outline of the sleeve, 
spring means within the sleeve coacting with the 
rod. So as to bias the head thereof toward said 
sleeve; and a stationary contact means including 
a receiving sleeve having an inner configuration 
permitting passage of Said head through the re 
ceiving sleeve and insertion of the guide sleeve 
in the receiving sleeve, one end of the receiving 
sleeve forming an edge abutment for said limit 
means and the other an edge abutment for said 
head, a contact member on one end of said re 
ceiving sleeve for contact engagement. With said 
limit means, and a second contact member on 
the other end of the said sleeve electrically insu 
lated from the first contact member for contact 
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8 
engagement with said head whereby the said 
head and the said limit means abut against the 
respective ends of the receiving sleeve and elec 
tric connection is established between said con 
tact members and, upon movement of the said 
head into a position disengaged from the said 
contact member, said electric connection is inter 
rupted. 

2. An electric miniature Switch comprising a 
movable contact means including an electrically 
conductive guide sleeve having limit means on 
an intermediate part of its outside wall, an elec 
trically conductive rod movably disposed within 
said sleeve in sliding electric contact therewith 
having an enlarged contact head on One end pro 
truding from the sleeve and one-sidedly over 
hanging the peripheral outline of the sleeve, coil 
Spring means within the sleeve coacting with the 
rod so as to bias the head thereof toward said 
sleeve; and a stationary contact means including 
a receiving sleeve having an inner configuration 
fitting the outer configuration of Said enlarged 
head and said guide sleeve respectively for pas 
Sage of Said head through the receiving sleeve 
and insertion of the guide sleeve in the receiving 
sleeve, one end of the receiving sleeve forming 
an edge abutment for said limit means and the 
other an edge abutment for Said head, the axial 
length of said receiving sleeve being slightly in 
excess of the axial of the guide sleeve portion 
between said limit means and the sleeve end from 
which said head protrudes, a contact member 
on One end of Said receiving sleeve for contact 
engagement with said limit means, and a second 
contact member on the other end of the Said 
sleeve electrically insulated from the first con 
tact member for contact engagement with said 
head whereby the said head and the said limit 
means abut under Spring tension against the re 
spective abutment ends of the receiving sleeve 
and electric connection is established between 
said contact members and, upon movement of the 
said head into a position disengaged from the 
said contact member, said electric connection is 
interrupted. 

3. An electric miniature switch comprising a 
movable contact means including an electrically 
conductive guide sleeve having electrically con 
ductive limit means on an intermediate part of 
its outside wall, an electrically conductive rod 
axially slidable and rotatable within said sleeve 
in sliding electric contact therewith having an 
enlarged contact, head on One end protruding 
from the sleeve and one-sidedly overhanging the 
peripheral outline of the sleeve, coil spring means 
within the sleeve coacting with the rod so as to 
bias the head thereof toward said sleeve; and 
a stationary contact means including a receiving 
sleeve having an inner configuration fitting the 
Outer configuration of said enlarged head and 
said guide sleeve respectively providing for pas 
Sage of Said head through the receiving sleeve 
and insertion of the guide sleeve in the receiving 
sleeve, one end of the receiving sleeve forming 
an edge abutment for said limit means and the 
other an edge abutment for said head, the axial 
length of said receiving sleeve being slightly in 
excess of the axial length of the guide sleeve 
portion between Said limit means and the sleeve 
end from which said head protrudes, a con 
tact member on one end of said receiving sleeve 
for contact engagement with said limit means, 
and a second contact member on the other end 
of the said sleeve electrically insulated from the 
first contact member for contact engagement 
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with said head, said second contact member oc 
cupying part of the periphery of the respective 
sleeve end, whereby the said head and the said 
limit means abut under spring tension against 
the respective abutment ends of the receiving 
sleeve and in one rotational position of the said 
head electric connection is established between 
said contact members while in another rotational 
position of the said head the same is disengaged 
from the respective contact member and said 
electric connection is interrupted. 

4. An electric miniature switch comprising a 
movable contact means including an electrically 
conductive guide sleeve having electrically con 
ductive limit means on an intermediate part of 
its outside wall, an electrically conductive rod 
axially slidable and rotatable within said sleeve 
in sliding electric contact therewith having an 
enlarged contact head on One end protruding 
from the sleeve and one-sidedly overhanging the 
peripheral outline of the sleeve, coil spring means 
Within the sleeve coacting with the rod so as to 
bias the head thereof toward Said sleeve; and a 
stationary contact means including a receiving 
sleeve having an inner configuration fitting the 
outer configuration of said enlarged head and said 
guide sleeve respectively providing for passage of 
said head through the receiving sleeve and inser 
tion of the guide sleeve in the receiving sleeve, 
one end of the receiving sleeve forming an edge 
abutment for said limit means and the other an 
edge abutment for said head, the axial length of 
said receiving sleeve being slightly in excess of 
the axial length of the guide sleeve portion be 
tween said limit means and the sleeve end from 
which said head protrudes, whereby the said 
head and the said limit means abut under spring 
tension against the respective abutment ends of 
the receiving sleeve, a contact member on One 
face end of said receiving sleeve for contact en 
gagement with said limit means, and a second 
contact member on the other face end of the said 
sleeve electrically insulated from the first contact 
member for contact engagement with said head, 
said other face end of the receiving sleeve being 45 
formed with two recesses, one of said recesses 
being occupied by the Second contact member, 
and the said recesses being electrically insulated 
from each other, engagement of said head with 
One of Said recesses establishing electric connec- 50 
tion between said contact members and engage 
ment of said head with the other recess inter 
rupting said electric connection. 

5. A switch according to claim 4, wherein the 
said limit means are in form of an annular 
shoulder on the outside of the guide sleeve. 

6. A switch according to claim 4, wherein the 
said receiving sleeve is made of insulation ma 
terial, the said second contact member compris 
ing a contact strip fitted in one of the recesses of 
the sleeve, the said recess constituting the "on' 
position and the other the “off’ position of the Switch. 

7. A switch according to claim 6, wherein the 
said receiving sleeve is continued in an open shell 
extending from the sleeve end engageable with 
said limit means and attachable to a Support for 
the switch, said shell housing the part of the 
guide sleeve between said limit means and the 
sleeve end opposite to said head. 

8. A switch according to claim 7, wherein an 
actuating member is secured to the rod end op 
posite to said head, the said member protruding 
from the shell and covering the open free end of the same. 
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9. A switch according to claim 4, wherein a 

generally cup shaped shell is secured to the end 
of the receiving sleeve engageable with said head 
for encompassing the same. 

10. A switch according to claim 9, wherein the 
said head is in form of a rod portion bent back 
against said rod, and wherein the said second 
contact member is in form of a contact strip 
having a portion substantially transversely to 
the rod axis and a portion substantially parallel 
thereto, the said two strip portions being simul 
taneously engageable with the face end of the 
bent back rod portion and a side wall portion of said head. 

11. A Switch according to claim 1, in conbi 
nation. With actuating means coacting with the 
rod end oppSite to the head thereon for axially 
displacing said rod relative to said sleeves there 
by disengaging the head from the second con tact member. 

12. A switch according to claim 11, wherein 
the said actuating means comprise a toggle can 
lever engageable with a groove in the respective 
end face of the rod, Said lever being mounted 
for pivotal movement in one plane thereby pre 
Wenting a rotatioi of the contadt head relative 
to the Second contact nenber, the said contact 
member occupying part of the periphery of the 
respective end of the receiving sleeve. 

13. A Switch according to clain 3, in combina 
tion with a third contact member stationarily 
IYounted in alignment with said head spaced 
therefrom in the position of the head engaging 
Said Second contact member, an axial displace 
inent of said rod effecting a disengagement of 
the head from the Second contact member and 
engagenient With the third contact member. 

14. A Switch a CCOrding to claim 1, in combina 
tion with a stationarily supported resilient mem 
be abutting against Said contact head trans 
versely to the axis of said rod for forming a 
Cushion damping movements of the said contact 
head due to vibrations affecting the Switch. 

15. A switch according to clairn 14, wherein 
a generally cup-shaped shell is secured to the 
end of the receiving sleeve engageable with said 
head, said resilient member being in form of a 
disk. placed upon the bottom of Said cup-shaped shell. 

16. A Switch according to claim 15, wherein 
the said receiving sleeve is continued in an open 
shell extending from the sleeve end engageable 
with said limit means and attachable to a sup 
port for a Switch, said shell housing the part of 
the guide sleeve between said limit means and 
the sleeve end opposite to said head, and where 
in an actuating member is secured to the rod end 
opposite to said head, the said member protrud 
ing from the shell, and wherein a resilient wash 
er is disposed between said actuating inenber 
and the respective end of said shell. 

17. A switch according to claim 15, wherein 
the said receiving sleeve is continued in an Open 
shell extending from the sleeve end engageable 
with said limit means and attachable to a sup 
port for a switch, said shell housing the part of 
the guide sleeve between said linit eans and 
the sleeve end opposite to Said head, and where 
in an actuating member is secured to the rod 
end opposite to said head, the Said member pro 
truding from the shell and being in form of a 
knob mounted on said rod. 
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