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This invention relates to tweezers and more particu 
larly to a tool of this type which has a reverse action. 
Tweezers having reverse action are typically compli 

cated mechanisms which are expensive of manufacture 
and unsuited for the handling of small articles such as 
small jewels and crystals. Conventional tweezers of the 
type wherein the gripping force is exerted upon the ob 
ject being held by the tweezers only while a gripping 
force is exerted upon the arms of the tweezers are par 
ticularly unsuited for use in handling very small articles, 
since a slight relaxation of the gripping force by the 
operator allows the small article to fall from the grip of 
the tweezers. That is, by conventional action in tweezers 
it is meant that the tweezer is in an open position in its 
normal or relaxed state and is in a gripping position 
with the ends or points of the tweezers coming together 
only when the operator exerts a squeezing or compres 
sive force upon the arms of the tweezer. In handling 
small articles such as electronic components, minute 
wires, and crystals of the type used in semiconductor 
devices, it can be seen that it is very easy to drop such 
an article of this size from the tweezer, since it is neces 
sary only to slightly relax the force to allow the gripping 
points of the tweezer to come apart by the small extent 
necessary to allow the articles to be dropped from the 
grip of the tweezers. In the semiconductor industry, for 
example, it is often necessary to lift and transport very 
?ne components, such as ?ne wires and crystals of ger 
manium or silicon whose greatest dimension does not 
exceed .030". ' ' I 

Accordingly, it is a primary object of the present in 
vention to provide an improved reverse action tweezers 
which is simple and economical of manufacture and effi 
cient in use. 

It is another object of the present invention to provide 
such a reverse action tweezer which will exert a uniform 
gripping force upon small or minute objects in the re 
laxed condition of the tweezers and will be opened su?i 
ciently to release or re-grip such a small article by a 
slight pressure of the operator upon the arms of the 
tweezers. 

It is another object of the present invention to pro 
vide a reverse action tweezers which is simple in design 
and economical of manufacture. 
The novel features which are believed to be charac 

teristic of the present invention both as to its organiza 
tion and method of operation, together with further ob 
jects and advantages thereof will be better understood 
from the following description considered in connection 
with the accompanying drawing in which a presently pre 
ferred embodiment of the present invention is illustrated 
by way of example only and is not intended as a de?ni 
tion of the limits of the invention. 

In the drawing: 
FIGURE 1 is a view in perspective of the presently 

preferred embodiment of the tweezers of this invention; 
FIGURE 2 is a top plan view of the tweezers as shown 

in FIGURE 1; 
FIGURE 3 is a side view in elevation of the tweezers; 
FIGURE 4 is a side view in elevation similar to FIG 

URE 3, but showing the tweezers in the position at which 
they are manipulated to the open condition; and, 
FIGURE 5 is a view in cross-section taken along line 

5—5 of FIGURE 4. 
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2 
Referring now to the drawing, there is shown in FIG 

URE 1 a presently preferred embodiment of the reverse 
action tweezers of the present invention in the normal or 
relaxed state thereof at which the end points 10 and 11 
which comprise the gripping points or jaws of the tweezer 
are together in compression with a sufficient compres 
sive force to grip any small object such as a semicon 
ductor crystal. The tweezers consist of two resilient 
arms 12 and 14 which are similar in construction and 
which are connected at the rear as at 15. Similar to 
tweezers of the prior art, the tweezer arms 12 and 14 
diverge from the closed end 15 which is connected by 
any conventional means such as riveting, soldering, braz 
ing, or the like. As shown particularly in FIGURE 3, 
the closed end 15 of the tweezers extends throughout a 
portion of the length of the assembled tweezers, as, for 
example, to the point 16 at which the arms commence 
their divergence. From the point of divergence 16 to 
the ends of the tweezers at 10 and 11, the interior sur 
faces 17 and 18 of the tweezer arms are generally con 
cave in curvature. The exterior surfaces 19 and 20 of 
the tweezer arms 12 and 14, respectively do not however 
follow a smooth line of curvature but are, rather, re 
duced in thickness throughout a substantial portion of 
their length. Thus, as shown particularly in FIGURES 
23 and 24, there is a region at the exterior surface of 
each of the tweezer arms 12 and 14 designated as regions 
21 and 22 which are regions of decreased thickness rela 
tive to the overall thickness of the tweezer arms. The 
regions 21 and 22 of reduced thickness extend from a 
point such as 2111 and 22a to 21b and 22b. The points 
2111 and 22a are located a slight distance forwardly of 
the point of divergence 16 while the points 21b and22b 
are located a slight distance from the ends 10 and 11 
of the arms 12 and 14, respectively. The distance by 
which points 21a and 22a are spaced from point 16 is 
approximately equal to the distance by which points 21b 
and 22b are spaced from the ends 10 and 11. The re 
gions 21 and 22 of reduced thickness accordingly extend 
throughout a substantial portion of the divergent part 
of the tweezer arms 12 and 14. The regions of decreased 
thickness are approximately concave toward the interior 
surfaces 17 and 18 of the tweezer arms such that a point 
of minimum thickness occurs approximately midway be 
tween the points 21a and 21b and 22a and 22b, respec 
tively. The tweezer arms are formed of a resilient spring 
steel which can be deformed but which returns to a nor 
mal relaxed condition. The relaxed condition of the 
arms is such that the spring force of the arms will urge 
the points 10 and 11 together. 

Referring now particularly to FIGURES 3 and 5, there 
is affixed to one of the tweezer arms only a fulcrum pin 
25. In the presently preferred embodiment of the 
tweezers as illustrated, the fulcrum pin 25 is affixed to 
the upper tweezer arm 12. Thus, as shown in FIGURE 
5, the fulcrum pin 25 is a?ixed to the interior surface 
17 of the fulcrum arm 12 by means of a rivet or the like 
26 which is extended through the tweezer arm. The 
fulcrum pin 25 is of predetermined length and is pref 
erably rounded at its outer end 27. The length of the 
fulcrum pin 25 is predetermined such that it bears against 
the interior surface 19 of the opposite tweezer arm 14 
when the points 10 and 11 of the tweezer are in com 
pressive engagement due to the resilient action of the 
tweezer arms. The fulcrum pin 25 is located at a posi 
tion rearwardly of the points 21b and 22b of the tweezer 
arms and is thus spaced a substantial distance from the 
ends 10 and 11 of the tweezers. The length of the ful 
crum pin 25 and its exact longitudinal positions for opti 
mum operation of the tweezers can be readily deter 
mined by one skilled in the art in view of the present 
disclosure. The pin is located and is of such length 
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relative to the construction of the tweezer arms that a 
compressive force applied to the tweezer arms 12 and 14 
rearwardly; i.e., toward the end 15, will cause the tweezer 
arms to be fulcrumed about the pin 25 such. that the 
ends10 and 11 0f the tweezers are forced apart. That 
is, referring now to FIGURE '4, the reduced thickness 
sections 21 and 22, of the tweezer arms having their thin 
nest portion rearward of_ the fulcrum pin 25 will allow 
the interior surfaces 17 and 18 of the lever arms to be 
forced together rearwardly of the pin when a compres 
sive force‘at that point is applied by the operator as 
shown in FIGURE 4. Thus, when the operator squeezes 
upon the tweezers at a position rearwardly of the ful 
crum pin 25-, the lever arms are pivoted about the ful 
crum 25 causing the ends 10 and 11 to be separated by 
a substantial distance. Upon relaxation, of the compres 
sive force at the point rearward of the pin 25, the nat: 
uralrresiliency of the tweezer arms ,12 and 14 will cause 
them to assume their normal or relaxed condition at 
which the- points 10 and 11 of the, tweezers, are again 
urged together in compression. U ' 

Thus, it can be seen that the tweezers in accordance 
with the present invention can be utilized to transport 
or manipulate minute articles by squeezing upon the 
tweezers rearwardly of the fulcrum pin 25 ‘to thereby 
open the tweezers; When the compressive force caused 
by‘ the ?ngers of the operator is relaxed, the points will 
close upon thesmall object such as the semiconductor 
crystal and will hold it ?rmly in place within the; tweez 
ers.-_ The hold upon the small object will be maintained 
until a1 similar compressive force is again exerted at the 
point rearwardly of the fulcrum pin.- Thus, a small ob 
ject being carried willremain within the tweezers and it. 
is not necessary for the operator to continually exert a 
pressure force as inv convention tweezers. 

What‘ is claimed is: 
1_. A reverse action tweezer comprising ?rst and sec; 

ond' spaced apart resilient arm members connected to 
gether‘ at‘ one end_ thereof and provided a pair of grip 
ping jaws at the opposite end thereof; the interior sur 
faces of'said arm members beingvgenerally concave in 
curvature, av longitudinally extending section of reduced 
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extending from a point spaced from the connected end 
to a point spaced from the gripping end of said tweezer 
arms, a fulcrum pin af?xed to one of said arms and ex 
tending fromthe interior surface of said ?rst arm to the 
interior surface of the oppositearm and being in non 
a?-ixed bearing contact, with; said opposite arm at the 
normal relaxedcondition ofts'aid-tweezer arms. 

2. Areverse; action tweezer comprising ?rst and sec 
ond juxtaposed arm members of resilient material, said 
arms being longitudinally extending and joined at the 
?rst end thereof, said- arms being normally in bearing 
engagement at the second end thereof to form gripping 
jaws, a region of ‘reduced thickness of said arm mem 
bers intermediate said‘?rst and second ends, a fulcrum 
pin at?xed'to the ?rst of said arm members and extend 
ing into non-a?ixed bearing engagement with the second 
of said arm members, said fulcrum pin being positioned 
between said second end of saidv armsand the mid-point 
of'said regions of reduced thickness, , . 

3. A reverse action twee'zer comprising'?rst and sec 
ond juxtaposed arm members. of'resilient material, said 
arms being ‘longitudinally extending and joined at the 
?rst end‘ thereof, said arms being normally in bear 
ingv engagement at the second end thereof'to form grip 
pingtjaws, a region of reduced thickness formed in each 
of said arms,.said regionbeing longitudinally extend 
ing from a ?rst-I point spaced. from said'?rst end to- a 
second point spaced,‘ from said’.second end, a fulcrum 
pinv a?‘ixed to said ?rstle'ver arm‘ and extending into 
non-a?ixed'bearing contactwith said second arm when 
said second ends are in bearing engagement, said ful 
crurn'pin being longitudinally spaced from said ?rst end 
and proximate said ?rst point. 
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