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[57] ABSTRACT 
A circuit for providing an indication each time a 
threaded element has been properly tightened by a 
power torque wrench. A ?rst switch is actuated upon 
the initiation of operation of the torque wrench to en 
able a capacitor to be charged at a predetermined 
rate. A second switch is responsive to the achievement 
of a‘ predetermined torque output by the torque 
wrench to couple the charge across the ?rst capacitor 
to the base of a transistor through a second capacitor. 
If the elapsedtime between the actuation of the ?rst 
switch and the actuation of the second switch is 
greater thanv a predetermined minimum, ‘the signal 
coupled to the base electrode of the transistor is suf? 
vcient to bias theltransistor into conduction to energize 
a lamp for providing an indication that the bolt has 
been properly tightened. 

2 Claims, 1 Drawing Figure 
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TORQUE WRENCH MONITOR I 
This invention relates to a power torque wrench 

monitor. More speci?cally, this invention relates to a 
circuit for providing an indication when the power 
torque wrench is operated for a speci?ed period of time 
representing that the threaded element being tightened _ 
has been properly tightened thereby. 

' In the operation of a power torque wrench with the 
objective of turning down and tightening a threaded el 
ement to a speci?ed torque, one of three possible 
events will occur: the speci?ed torque will never be ob 
tained, the speci?ed torque will be arrived at too soon 
indicating that the threaded element has-not been prop 
erly turned down by reason, for’ example, of cross 
threading or the cycling of the power torque wrench on 
a previously tightened ‘element, and the speci?ed 
torque will-be reached after a predetermined minimum 
period of time. _In the last instance only, the threaded 
element has been properly tightened. It is the general 
object of this invention to ‘provide an indication when 
a threaded element has been properly turned down and 
tightened by a power torque wrench. . 

It is another object of this invention to provide for a 
circuit which generates a signal indicating that a speci 
?ed torque has ‘been achieved by a power torque 
wrench after a predetermined minimum period of time 
following the initiation of the operation-of the power 
torque wrench; ' , » ' 

These and other objects of this invention are accom 
plished by a timing circuit which is energized upon the 
initiation of the operation of the power torque wrench, 
the timing circuit generating a voltage having a magni 
tude increasing proportional to time. Upon the 
achievement of a speci?ed torque by the power torque 
wrench, this voltage is coupled through a capacitor to 
the base electrode of a transistor. if the elapsed time 
between the initiation of operation of the power torque 
wrench and the achievement of the speci?ed torque ex 
ceeds a minimum time required for the proper tighten 
ing of a threaded element, the magnitude of the pulse 
coupled to the base electrode of the transistor through 
the capacitor is of such a magnitude as to bias the tran 
sistor into conduction. Conduction of the transistor ef 
fects the energization of a lamp to provide an indica 
tion that the threaded element has been properly tight 
ened. 
The objects of this invention may be best understood 

by the following description of a preferred embodiment 
and the single ?gured drawing which is an electrical 

I schematicvof the circuit of the preferred embodiment 
for providing an indication when a threaded element 
has been properly tightened by a power torque wrench. 

Referring to the drawing, the circuit for providing an 
indication when a power torque wrench has properly 

3'turned down and tightened a threaded element in 
cludesa DC power supply 10 comprised of a DC bat 
tery 12 series coupled with an on-off switch 13, the se 
ries circuit being coupled across the series combination 
of a current limiting resistor 14 and a Zener diode 16, 
the negative terminal of the DC battery ‘12 and the 
anode of the Zener diode being coupled to ground. A 

"regulated'voltage is supplied from across the Zener 
diode 16. Although the DC power source 10 is shown 
to include a DC battery 12, it is understood that a recti 
?ed ‘alternating voltage supply could be substituted 
therefor. 
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A normally open switch 18 is series coupled with a 

relay coil 20 across a Zener diode 16. The normally 
open switch 18 is mechanically associated withv the 
power torque wrench so as to be closed upon the initia 
tion of operation thereof. A normally open switch 22 
is series coupled with a relay coil 24 across the Zener 
diode 16. The normally open switch 22 is mechanically 
associated with the power torque wrench and is respon 
sive to the torque output thereof so as to be closed 
when a speci?ed torque has been reached. A timing cir 
cuit includes-a capacitor 26 series coupled with a resis 
tor 28 across the Zener diode 16. A set of normally 
closed relay contacts 30 are coupled in parallel‘ with the 
capacitor 26 and are operated by the relay coil 20. A 
resistor 32 and a set of normally closed relay contacts 
34 are series coupled across the capacitor 26‘. The set 
of normally. closed relay contacts 34 are operated by 
the relay coil 24. ~ , . 

When both of the relay coils 20 and 24 are deener 
gized, the capacitor 26 is short circuited by theset of 
normally closed relay contacts 30 and, consequently, is 

- _ maintained discharged. When the relay coil 20 is ener 
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gized, the timing circuit is enabled by the opening of 
the set of normally closed contacts 30 and the capaci 
tor 26 is charged through the resistor 28 at a predeteri ’ 
mined rate to generate an output voltage proportional 
to the elapsedtime from the energization of the relay 
coil 20. Upon a subsequent energization of the relay 
coil 24, the set of normally closed relay contacts 34 are 
opened to couple the vvoltage across the capacitor 26 to 
an input circuit 36 of a PNP transistor 38 through a ca 
pacitor 40._ ' “ 
The input circuit 36 is comprised of a resistor 42 cou 

pled between the capacitor 40 and ground‘ and a diode 
44 having its anode coupled to the capacitor and its 
cathode coupled to the base electrode of they transistor 
38.‘ The emitter electrode of the transistor 38 is 
grounded and the collector electrode thereof is cou 
pled to the cathode of the Zener diode 16 through a 
relay coil 46. ’ 
An indicating lamp 48 and a set of normally ‘open 

relay contacts ,50 are ‘series coupled across the series 
circuit comprised of the DC'battery_l2 and the on-off 
.switch 13. The .set of normally open relay contacts 50 
are operated by the relay coil 46. ' I 

In operation, the regulated power supply 10‘ is ener 
gized upon the closure of the on-off switch v13. Thereaf 
ter, when operation of the power torque wrench is initi 
ated to turn down a threaded element, the switch 18 is 
closed to energize the relay coil 20. Energization of the 
relay coil 20 opens the set of normally closed relay 
contacts 30 and the capacitor 26 begins to charge 

' through the resistor 28. The voltage across the capaci 
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tor increases as a function of the elapsed time from the 
_ closure of the switch 18. Upon the achievement of a 
predetermined torque output of the power torque 
wrench, the switch‘ 22 is closed to energize the relay 

' coil 24. Energization of the relay coil 24‘ opens the set 
of normally closed relay contacts 34 to couple the volt 
vage across the capacitorv26 to the series combination 
of the resistor 32, the capacitor 40, and the resistor 42. 

, The resulting pulse coupled to the, transistor 38 through 

65 

the input circuit 36 has a magnitude related to the in 
stantaneous magnitude of the charge on'the capacitor 
26 when the set of normally closed relay contacts 34 
are opened. The values of the resistor 32 and the ca 
pacitor 40 are such that if the elapsed time from the 



3 
closure of the switch 18 to the closure of the switch 22 
is equal to or greater than a predetermined minimum 
time required for the power torque wrench to properly 
turn down and tighten the threaded element to the pre 
determined torque, the magnitude of the charge on the 
capacitor 26 is‘such that the magnitude of the pulse 
coupled 'to the base electrode of the transistor 38 
through the'input circuit 36 biases the transistor 38 into 
conduction to energize the "relay coil 46. For elapsed 
times less than the predetermined minimum, the mag 
nitude of the pulse coupled to the base electrode of the 
transistor is insufficient to'bias the transistor 38 into 
conduction. Capacitor 26 does vcontinue to charge 
while switch 30 remains open. However, capacitor 40 
is of such a value that it charges much faster than ca 
pacitor 26. The voltage drop'across capacitor 40 results 
in a continuously decreasing voltage on the base of 
transistor 38. Thus if relay coil-46 is not energized im 
mediately after switch 34 opens, it will not be falsely 
energized later by the charging of capacitor 26. Energi 
zation of the relay coil 46 affects the closing of the nor 
mally open relay contacts 50 to energize the indicator 
lamp 48 to provide an indication that thethreaded ele 
ment has been properly, turned down and. tightened. 

If, after the initiation of the operation of the power 
torque wrench and the resultant closure of the switch 
18, the predetermined torque is never achieved, the 
contact 22 remains in the open position. Consequently, 
the normally closed relay contacts 34 remain closed 
and no pulse is coupled to the transistor 38 which re 
mains biased into nonconduction to maintain the indi 
cator lamp 48 deenergized. If, after the initiation of the 
operation of the power torque wrench and the resultant 
closure of-theswitch 18, the predetermined torque is 

' achieved before the minimum required elapsed time, 
the resultant-pulse coupled to the-base electrode of the 

. transistor 38 when the set of normally closed relay 
contacts 34 are opened is- insufficient for biasing the 
transistor 38 into conduction. Consequently, the indi 
cating lamp‘48 remains deenergized. ' 
vAs can be seen, when the power torque wrench is de 

activated, the contacts 18 and 22 are opened to deener 
‘ gize the relay coils 20 and 24, respectively. The resul 
tant closure of the sets of normally closed relay 
contacts 30 and 34 result in the discharge of the capaci 
tors 26 and 40. The cycle is then repeated upon a sub 
sequent operation of the power torque wrench. 
To maintain the indicating lamp 48 energized fora 

set time period following the energization thereof, a 
time delay circuit 51 is provided. The ‘time delay circuit 
51 is comprised of a resistor 52, a capacitor 54 and a 
set of vnormally open relay contacts 56 series coupled 
between the base'electrode of the transistor 38 and the 
cathodeof the Zener diode 16. A discharge circuit for 
the capacitor 54 is comprised of a resistor 58 series 
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coupled with a set of normally closed relay contacts 60 . 
across the capacitor 54. The set of nonnally open relay 
contacts 56 and the set of normally closed relay 
contacts 60 are operated by the relay coil 46. When the 
transistor 38 is biased into conduction by the pulse sup 
plied thereto through the capacitor 40, the resultant 
energization of the relay coil 46 closes the set of nor 
mally open relay contacts 56 and opens the set of nor 
nally closed contacts 60. The capacitor 54 is charged 
through the resistor 52 at a predetermined rate. The 
current input to the base electrode of the transistor 38 
while the capacitor 54 is charging is sufficient to main 

3,825,912 
4 

tain the transistor 38 in conduction to maintain the 
lamp 48 energized. After the capacitor 54 is charged, 
the transistor 38 is again biased into nonconduction to 
deenergize the lamp 48. When the transistor 38 is bi 
ased into nonconduction, the relay coil 46 is deener 
gized to open the set of normally open relay contacts 
56 and‘ to close the set of ‘normally closed relay 
contacts 60. Closure of the set of normally closed relay 
contacts‘ 60 operates to discharge the capacitor 54 
through the resistor 58. : i 
As can be seen-from the foregoing description, a cir 

cuit is provided, which gives an indication when ‘ a 
threaded element has been properly turned down and 
tightened by a power torque wrench as determined by 
the elapsedtime between the initiation of the operation 
of the power torque wrench and the achievement ‘of 
predetermined torque. ' 
The specific details of the power torque wrench and 

the various switches are not set forth in the foregoing 
description as those details are well known to one 
skilled in theart and can take any one of various forms. 
For example, the power torque wrench may be driven 
by any of various means such as by an electrical or ' 
pneumatic power. . . » 

The detailed description of a preferred embodiment 
of the invention for the purpose of explaining the prin 
ciples thereof is not to be considered as limiting or re- ' 

stricting the invention, since many modi?cations may 
be made by the exercise of skill in the art without de 
parting from the scope of the invention. , 
We claim: ' > 

1. A circuit for providing an indication when a 
threaded element _' has been properly tightened by a 
power torque wrench comprising: ?rst and second bis 
table switch means, each of said switch meanslbeing 
shiftable between respective ?rst and second states; 
means responsive to the'initiation of operation of the 
power torque wrench for shifting the ‘first bistable 
switch means to itssecond state; a timing'circuit cou 
pled to the ?rst switch means for generating an output 
voltage having a magnitude related to the elapsed time 
from the shifting of the ?rstbistable switch means to its 
second state, the magnitude of, the voltage being a set 
value after an elapsed time equal tov a minimum time 
required for the power torque wrench to properly 
tighten the threaded element; means responsive to the 
achievement of a predetennined torque by the power 
torque wrench for shifting the second bistable switch 
means to its second state; indicating means; and means 
coupled to the timing circuit and the second bistable 
switch means for energizing the indicating means when 
the instantaneous magnitude of the output voltage 
when the second bistable switch means is shifted to its 
second state is equal to or greater than the set value, 
whereby the energization of the indicating means is an 
indication ‘of the proper tightening of the threaded ele 
ment by the power torque wrench; ' 

2. A circuit for providing an indication when ,a 
threaded element has been properly tightened by a 
power torque wrench comprising: a DC power source; 
a timing circuit coupled in parallel with the DC power 
source, the timing circuit including a resistor and a first 
capacitor coupled in series; a vfirst normally closed 
switch means coupled in parallel with the first capaci 
tor; means responsive to the initiation of operation of 
the power torque wrench for opening the first normally 
closed switch means to enable the first capacitor to be 



5 
charged by the DC power source to a voltage having a 
magnitude related to the elapsed time from the opening 
of the ?rst normally closed switch means, the magni» 
tude of the voltage being a set value after an elapsed 
time equal to a minimum time required for the power 
torque wrench to properly tighten a threaded element; 
a second normally nonconducting switch means, the 
second normally nonconducting switch means being 
responsive to a voltage signal supplied thereto having 
a magnitude equal to or greater than a predetermined 
bias level for shifting to a conducting state; a second ca 
pacitor having one side coupled to the second normally 
nonconducting switch means; means responsive to the 
achievement of a predetermined torque by the power 
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torque wrench for. applying the voltage charge on the 
first capacitor to the second side of the second capaci 
tor to charge the second capacitor and supply a voltage 
pulse to the second normally nonconducting switch 
means, the voltage pulse‘having a magnitude equal to 
or greater than the predetermined bias level when the 
magnitude of the voltage on the ?rst capacitor is equal 
to or greater than the set value; indicating means; and 
means responsive to the conduction of the second nor 
mally nonconducting switch means for coupling‘ the in 
dicating means in parallel with the DC power source to 
provide an indication of the proper tightening of the 
threaded element by the power torque wrench. 


