
Nov. 23, 1948. P. T. REPKA 2,454,341 
SWITCH OPERATING MECHANISM 

Filed Sept. 7, 1944 2. Sheets-Sheet 

S CSS. f 3 
A SYS7 s N S 

s sy 

ar 

3raYEY,417 a 
6 Oa Wo Of2le. f Ce?a 

  

  



Nov. 23, 1948. P. T. REPKA 2,454,341 
SWITCH OPERATING MECHANISM 

Filed Sept. 7, 1944 2 Sheets-Sheet 2 

Yeasy stata degrez 
al n 

Sl 
av 

A. 

AAAAAAA-AANS acAzzzzzzz an AA 

/w/EtyTOA 
(if 7 café 

  

  

  

  



Patented Nov. 23, 1948 2,454,341. 

UNITED STATES PATENT office 
2,45434 

SWITCH OPERATING MECHANISM 
Paul T. Repka, Freeport, Ill assignor to First 

Industrial Corporation, Wilmington, Del, a 
corporation of Delaware 

Application September 7, 1944, Serial No. 552,963 
11 Claims, 

This invention relates to improvements in elec 
tric Switches of the so-called overtravel type, and 
more particularly to improvements in the operat 
ing arm for such a switch, 

In the use of overtravel switches where the 
switch is operated by pressure applied from some 
moving mechanical element the relation in use 
between the structure on which the switch is 
mounted and the moving element which operates 
the switch may vary in new structures and later 
as a result of wear or strain may vary further 
from time to time. Accordingly, it is necessary in 
the design of such a switch that it be capable of 
some adjustment when placed in new assemblies 
and that it be capable of further adjustment 
from time to time during use. I have found from 
experience that where switches of this character 
are used in places where extensive vibration oc 
curs, as in airplanes and in tanks, the above 
mentioned adjustments, if made with the aid of 
screws, nuts, etc., are apt to be unsatisfactory, 
as such devices are themselves frequently jarred 
loose by prolonged vibration. 
Accordingly, I have in this invention provided 

means for adjusting an overtravel switch permit 
ting it to be readily adjusted after installation 
and during use and avoiding the difficulties pro 
duced by loosened screws or nuts. 
One of the objects of my invention is to pro 

vide adjustment means for Overtravel switches 
which will be of the utmost simplicity in con 
struction, 
Another object of the invention is to provide 

(neans for adjustment of an Overtravel switch, 
not requiring the use of Wrenches and requiring 
no more than such a simple tool as a screwdriver 
or other instrument suitable for bending a piece 
of metal, 
Another object of the invention is to provide 

adjustment means in an Overtravel switch which 
can easily be altered after the switch is installed 
and so designed that the adjustment feature will. 
itself not get out of adjustment, 
The foregoing and other objects and advan 

tages of the invention will become apparent from 
a perusal of the specification and drawings in 
which I have described and shown, in order to 
illustrate the nature of the invention, One en 
bodiment thereof, which is at present a preferred 
form of construction. 

Referring now to the drawing: 
Fig. 1 is a side elevation of an overtravel switch 

having mounted thereon an actuator arm made 
in accordance with my invention. 

Fig. 2 is a top plan view with a part thereof 
broken away showing the assembly appearing in 
Fig. 1. 
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Fig. 3 is a plan view of the restoring spring 

employed to keep the actuator arm elevated. 
Fig. 4 is a vertical longitudinal sectional view 

Of the actuator arm shown in Fig. 1. 
Fig. 5 is an end view of the actuator arm 

assembly as viewed from the left from Fig. 4. 
Fig. 6 is a longitudinal sectional view of the 

actuator arm showing one of the adjustment 
tabs slightly bent to change the adjustment of 
the switch. Here the free position of the arm 
is not altered, but the bending of the tab, as 
shown, downwardly will cause the switch to op 
erate upon a lesser downward movement of the 
8. 

Fig. 7 is a longitudinal sectional view of the 
actuator arm showing both adjustment tabs, to 
be later described, in their normal position and, 
diagrammatically, a striker element in position 
to strike the roller on the actuator arm. 

Fig. 8 is a sectional view of the actuator show 
ing both adjustment tabs bent from their normal 
position, causing the free position of the arm to 
be somewhat lower and the operating point for 
the switch to occur at a somewhat lower angular 

25 position of the arm than would be the case of 
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the unadjusted device shown in Fig. 7. 
Fig. 9 shows no adjustment on the tab which 

controls the free position of the arm but it re 
tains the same adjustment. On the other tab as 
does Fig. 8. 

Fig. 10 is another longitudinal Sectional view 
of the actuator arm showing the small tabbent 
downwardly as in Flg. 8 to lower the free posi 
tion of the arm and the other tab bent down 
wardly as in Fig. 6. 

Referring further to the drawing, as this in 
vention is not concerned with the construction 
of the contact mechanism itself in the switch, it 
is sufficient here to show only the housing and 
the reciprocable plunger 2 extending from the 
housing and which operates the switch mecha 
nism contained within the housing, a suitable 
switch being One such as disclosed in U. S. Patent 
No. 1,980,020, to McGall. 
To support the actuator arm I provide a 

U-shaped bracket generally indicated as 3 in 
which the arm is pivotally supported on the 
pintle 4 extending through the bracket. The 
bracket spans the housing of the Switch and is 
secured thereto by bolts a, the bracket having 
a central top portion b. A sleeve 5 surrounds 
the pintle and two depending ears on opposite 
sides of the arm such as the ear 6 engage the 
sleeve. The arm consists of the channel shaped 
member 7 on which the aforesaid ears are formed 
and the bracket 8 secured by rivets 9 and 0 to 
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the outer end thereof for supporting the roller 
. 
in order to restore the arra to its uppermost 

or free position there is provided the spring 2 
(Fig. 3) having loops 2a wrapped around the 
sleeve G, an intermediate portion 2b bearing 
against the top of the housing and legs 2c 
bearing against the underside of the arm . 
When the arm is in its free position it may 

either bump against the edge of the bracket 8 as 
shown in Fig. 7 or its free position may be 
lowered somewhat by bending the tab 3 down 
wardly as shown in Elgs. 8 and 10. Such an 
adjustment will lower the position of the roller 
relatively to the striking piece which is Symr 
Abolized by the elenent 8, and which of course 
may be any moving structural element intended 
to operate such & switci. Ethe entire arr &Sld 
supporting bracket, are Glacie of sheet, Seia, 
stoeig so the the ts; G & 2,283 be bent dowii. 80 
any cesired positicii. 3 & Engliarity by Pisaiag 
or 33 with s, screw cisive ox ending it. Wii & 
sia, aii of pers of toy a sing 802.he other 
sizii sturier. S:e see, retal exployee 
is however of sick, s3e.gi and rigidity that 
coes not, ex or gegic: appreciably under the 
forces to which 3, is zorra: y subjected in ge. 
Teegore, wher. St.gc. 23 adjustment is Znade it 
cargot, all out o2 acist:ent due to Soae of the 
esta causes such as vioration as night happer 
i8 assistinent invo:ve: :e use of a screw of n2%. 

For operating directly on the plunger 8 o' the 
switch provide a post 85 extending through a tas 
a G, having on its lower end an enlarged portion 
or collar for retaining the spring 88 undey corne : 
pression against the Scier side of the tab 8. A 
sia a collar 9 at the 2pper exhd of the 93st pre 
verts is from being disengaged from the tab 6. 

Regerring to 3ig. 4, is the 2Ctuator arm be iro 
tated downwardly by the action of an exterior 
force the tab 68 actig rough the spring 8 
against the collar of the post 3 will depress 
the plunger 2, which itself is usually spring loaded, 
and thus actuates the switch at a preselected Ops 
ersting point in the travel of the arm. Further 
downward travel of the actuator arrin Inay occur 
but thereafter the pit age 2 Enay engage a stop 
within the housing or the botton end of the post 
SS may strike the to of the Switch housing, but 
due to its spring naouting in the tab 6 the post 
will not oppose further downward movement of 
the arrin, but will merely side through the tab, 
Upon upward release of the arm the spring 

2 will restore it to is free position and the lower 
ead of the post will be disengaged from the 
plunger 2, 

It will now be apparent that while the tab 3 
may be bent to vary the free position of the arm 
and consequently the pretravel of the arm before 
the post engages the plunger and operates the 
switch, the tab is may be bent upwardly or down 
wardly to alter the particular angular position or 
Operating point of the actuator arm at which op 
eration of the plunger 2 will occur. 

If tab fi be bent upwardly, as shown in Figs, 8 
and 9, the post 5 will not move the plunger 2 a. 
sufficient distance to operate it until the arm has 
been rotated downwardly a greater angle than 
would be necessary if the tab 6 were in the same 
plane as the top of the arm. 

If the tab 8 be bent downwardly, as shown in 
Figs. 6 and 10, the post 6 will move the plunger 
2 to its operating position upon less angular. 
movement of the arm . Since this tab is like 
wise made of sheet metal it can be bent with a 
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screwdriver or some other simple instrument to 
the desired position of angularity, and this may 
be done upon a switch already installed or in use. 
While the tab may be bent, obviously it will re 
main in the position to which it is bent; hence no 
change of adjustment will occur accidentally a 
normal use. 3 

It will now be apparent that two important ad 
justments of the actuator arm are provided in 
the simplest kind of construction. The use of 
such switch assemblies on airplanes, tanks, and 
other instruments of warfare indicate that quick, 
easy, and permianent adjustment without the use 
of special tools is a desirable objective in these 
devices. 
As WES stated above the present invention does 

Eno, involve the contact mechanis operated by 
G. gig Eage 3, he actuator arm shown in the 

6:3Wing is are 2ged to 8pply the oparatiyng force 
&o a puzger having only a short revel, as would 
{e recured in a snap switch of the character 
shows. i2. S&ic ?cCall patent, but, Inay be used 
Wii svyitches whose operating plungers have 
2Eacie or less travel tian ificiall's piu Yager. 

She coastruction and arrangerent of parts 
ereiz shown and described is at present the pree 

Serred for of this invention, but it should be un 
derstood that some riodification in the parts and 
is the details of construction are conternplated, 
82d Inay he employed, without departing from the 
spirit, and scope of the invention defined in the 
followig Claii S. 

Eaving shown and described my invention, I 
cairn: 

... An over-travel actuator for a plunger oper 
8ted electric switch comprising a bracket for at 
tachment in a fixed position relative to the hous 
ing of the switch, an actuator arm pivotally sup 
ported on said bracket for rotation toward and 
away from the switch to operate the same, a metal 
member carried by and integral with said arm 
shaped and positioned to be bendable with respect 
to said arm, and means supported on said men 
ber for contacting the plunger to operate the 
switch, the bending of said member relatively to 
said arm being arranged to alter the angular poo 
sition of the arm on its pivot at which the plunger 
is actuated. 

2. An actuator for a plunger operated electric 
switch comprising a bracket for attachment in a 
fixed position relative to the housing of the 
switch, an actuator arm pivotally supported on 
said bracket, a metal member carried by and in 
tegral with said arm shaped and positioned to be 
bendable with respect to said arm, means sup 
ported on said member for contacting the plunger 
to operate the Switch, the bending of said memo 
ber relatively to said arm being arranged to alter 
the angular position of the arm on its pivot a 
which the plunger will be actuated, and a bend 
able metal tab disposed between said arm and a 
fixed portion of said bracket for regulatably 
establishing the at rest angular position of said 
a. 

3. An actuator for an electric switch having a 
reciprocable plunger for operating the contact 
mechanism thereof, comprising a bracket rigidly 
connectable with the switch in which said plunger 
is located, an Operating arm pivotally mounted 
on said bracket, a member carried by said arm 
and a post supported on said member arranged 
to contact the end of said plunger, means for re 
siliently supporting said post on said member to 
permit the post to yield after contacting and op 

is erating said plunger, said member being bendable 
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relatively to the arm in order to vary the effective 
plunger operating position of said post, and means 
carried on said arm remotely from its pivotal 
point of support to be acted upon by an outside 
force for operating the switch. 5 

4. An actuator for a plunger operated electric 
switch comprising an overtravel Operating arm, 
and means for pivotally supporting one end of 
said arm at a fixed position relatively to the 
switch plunger, said means including a tab bend 
able for variably limiting the at rest position of 
said arm, a bendable tab integrally carried by 
said arm, and a spring loaded post yieldably sup 
ported on said second tab for contacting and Op 
erating said plunger, the second tab being bend 
able relatively to the arm to vary the angular po 
'sition about the pivotal point of said arm where 
said post will operate said plunger. 

5. An actuator for a plunger operated electric 
switch comprising an overtravel arm, means for 
pivotally supporting the arm on a fixed axis for 
rotation toward and away from the plunger, 
means on said arm to be contacted by an external 
force for rocking said arm on said switch, means 
carried by said arm for contacting the plunger to 
operate it, and a bendable metal tab on said arm 
for supporting the last said means, said tab being 
bendable by manually applied force at the time 
of installation of the switch or actuator to adjust 
the angular position of the arm at which the 
plunger Will be Operated. 

6. An actuator for a plunger operated electric 
switch comprising a generally U-shaped bracket 
secured to the housing of the switch, an over 
travel operating arm pivotally supported within 
said U-shaped bracket at a fixed distance from 
the switch housing, a metal tab integral with 
said bracket and bendable for determining the at 
rest position of said arm and for varying it, 
plunger operating overtravel means carried by 
said arm for contacting the plunger of the switch 
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and means for supporting said plunger operating 
means on said arm, said supporting means in 
cluding a cantileverly mounted metal element 
shaped and positioned to be bendable with respect 
to the arm by manually applied force to vary the 
angular position at which the arm will operate 
said plunger. 

7. In combination with a plunger operated 
switch, a U-shaped bracket connectable with and 
spanning the housing of said Switch, an arm piv 
otally supported at one end thereof within said 
bracket and having means at its other end to be 
contacted by an external operating force, plunger 
operating means comprising a Spring loaded over 
travel post carried by said arm to permit over 
travel movement of the arm after operation of 
the switch, and means for supporting said plunger 
operating means on said arm including a member 
readily bendable upon installation by manually 
applied force for thereby selectively determining 
the angular position of the arm at which said 
plunger will be operated and the amount of over 
travel of said arm. 

8. An actuator for a plunger operated electric 
switch comprising a U-shaped bracket for attach 
ment at a fixed position relatively to and span 
ning the switch housing, an actuator arm pivotal 
ly supported within said bracket, and overtravel 
means carried by the arm to contact and operate 
the plunger, said means including an element 
bendable by manually applied force whose bend. 
ing determines selectively the angular position at 
which the arm operates the plunger, and a mem 
ber yieldably mounted on said element to permit 
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further angular movement of the arm beyond the 
position necessary to operate the plunger, 

9. An overtravel actuator for a plunger Oper 
lated electric switch comprising an overtravel op 
erating arm, and means for pivotally supporting 
one end of said arm at a fixed position with re 
spect to the switch plunger, said means includ 
ing a tab bendable for variably limiting the at rest 
position of said arm, a bendable tab integrally 
carried by said arm, a spring loaded post yield 
ably supported on said second tab for contacting 
and operating said plunger, the second tab being 
bendable with respect to the arm to vary the an 
gular position about the pivot point of said arm 
where said post will operate said plunger, and 
spring means for urging the arm to the at rest 
position. - 

10. An actuator for a plunger operated electric 
switch comprising an operating arm, means for 
pivotally supporting said 'arm at a fixed axis for 
rotation toward and away from the plunger be 
tween an at rest position and an overtravel po 
sition, spring loaded overtravel means on said 
arm positioned to engage the plunger at a pre 
selected position after preliminary free move 
ment thereof upon rotation of the arm toward 
the plunger to operate the latter yieldable to per 
mit overtravel movement of the arm, a tab on the 
arm for carrying the overtravel means bendable 
by manual force to preselect the position of the 
arm at which the overtravel means engages the 
plunger, and a bendable tab between the arm and 
the bracket to preselect the at-rest position of the 
arm to thereby preselect the operating point of 
the arm relative to the plunger, and spring means 
for moving the arm to the at-rest position. 

11. An actuator for a plunger operated Switch 
comprising a U-shaped bracket spanning the 
switch and having the sides thereof attached to 
the opposite sides of the switch housing to sup 
port the center portion of the bracket in fixed 
spaced relation to the plunger and switch hous 
ing, an actuator arm comprising a sheet metal 
strip pivoted between the sides of the bracket be 
1ow the center portion having a free end for rota 
tion of the arm toward the plunger by an exter 
nally applied force, a tab on said arm defined by 
a U-shaped cut intermediate the sides of said arm 
above the plunger, a spring loaded overtravel 
means mounted on said tab for operating the 
plunger, yieldable for overtravel movement of the 
arm, the tab being bendable with respect to the 
arm by manually applied force to preselect the 
operating position of the arm, a tab integral with 
the central portion of the bracket engageable by 
the arm and bendable by manually applied force 
to preselect the rest position of the arm, and 
spring means disposed between the housing and 
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to the rest position. 
PAUL T, REPKA, 
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