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ABSTRACT OF THE DISCLOSURE 
An electronic circuit for triggering an electrical stapling 

device with means for varying the power to the stapling 
device and with means for providing only one actuation 
of the stapling device for each actuation of the trigger 
controlling the electronic circuit. 

The present invention relates to electrical stapling de 
vices, and also to electronic circuits capable of triggering 
such electrical stapling devices. 
The present invention pertains to a portable hand actu 

ated electrical stapling device which is actuable by means 
of a novel electronic trigger circuit. In general, the elec 
trical stapling device utilizes solenoid action for driving 
staples and in combination with the electronic trigger 
circuit includes means whereby the driving power can 
be selectively varied to accommodate the driving of the 
staples through materials having diiferent hardness, 
thickness, etc. Therefore, it is a general object of this 
invention to provide a novel improved electrical stapling 
device. 

It is another object of this invention to provide a 
novel electronic trigger circuit for providing a trigger 
pulse capable of actuating the electrical stapling device 
of the present invention. 

It is another object of this invention to provide in 
combination an electrical stapling device including an 
electronic trigger circuit with means for selectively vary 
ing the power to the electrical stapling device in order 
to accommodate different driving conditions. 

It is another general object of this invention to pro 
vide a novel electronic circuit for providing a pulsed 
output. 

Other objects, features, and advantages of the present 
invention will become apparent from the subsequent 
description and the appended claims, taken in conjunc 
tion with the accompanying drawings, in which: 
FIGURE 1 is a side elevational view with some parts 

shown in section, and with some parts shown partially 
broken away of an electrical stapling device of the 
present invention; 
FIGURE 2 is a top elevational view of the electrical 

stapling device of FIGURE 1; and 
FIGURE 3 is a schematic diagram of a novel elec 

tronic trigger circuit for providing the trigger pulse for 
actuating the electrical stapling device of FIGURES 1 
and 2. 

Referring now to FIGURE 1, the electrical stapling 
device is generally indicated by the numeral 10 and in 
cludes a tubular, hollow, handle section 12 which is of 
a two-piece, longitudinally split symmetrical construction 
and which, when assembled, comprises a generally longi 
tudinally extending gripping portion 14, which is speci? 
cally designed to facilitate gripping by hand, and a por 
tion 16 which depends from the rearward end of the 
gripping portion 14. A tubular, generally cylindrical 
solenoid housing assembly 18 is attached to the forward 
end of the gripping portion 14 and has its central axis 
extending generally transversely to the direction of ex 
tension of the gripping portion 14. The solenoid assembly 
18 includes a cylindrical member 20 which is attached 
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such as lug 22, at one side to the 

forward end of the gripping portion 14. A cap 24 is 
removably secured to the top of the cylindrical member 
22 and a nose assembly 26 is removably secured to the 
bottom of the cylindrical member 20. A coil member 
28 is located within the cylindrical member 20 against a 
radial shoulder 32 at its lower end and is axially secured 
there by a retaining washer assembly 30. The coil 28 
has a central, generally cylindrical aperture 34 which is 
in coaxial alignment with a tubular, generally cylindri 
cally shaped guide portion 36 which is integral with and 
depends from an axially inwardly offset ?ange portion 
37 of the cap 24. 
A plunger assembly 38 has a cylindrical plunger sec 

tion 40 which is movable, reciprocably matably within 
the bore 34 and which has at its upper end an aperture 
42 for receiving the tubular guide portion 36. The aper 
ture 42 is provided to be a close ?t relative to the guide 
portion 36 for a purpose to be described. The upper 
extremity of the plunger portion 40 terminates in a 
radially outwardly extending ?ange 43; a conically shaped 
coil spring 44 has its enlarged end in engagement with 
the washer retaining assembly 30 and has its smaller end 
in engagement with the ?ange 43 and is normally under 
a precompression to thereby urge the plunger portion 40 
and hence the plunger assembly 38 to its uppermost 
position. A stop washer 46, of rubber or the like, is 
secured to the ?ange portion 37 of the cap 24 and is 
engageable by the ?ange 43, of the plunger portion 40 
with the plunger portion 40 in its uppermost position, at 
which position the lower extremity of plunger portion 
40 extends partially within the bore 34 in coil 28. 
A generally ?at, rectangular blade 48, as shown in 

FIGURE 1, is located in a slot in the lower extremity 
of plunger portion 40 and is secured there by means of 
a pin 50. The nose assembly 26 includes an annular, stop 
member 52, of rubber or the like, which is located 
coaxially with the bore 34 in coil 28 and is engageable 
with the lower extremity of the plunger portion 40 and 
hence determines the downwardmost travel of the plunger 
assembly 38. A magazine assembly 56, of a conventional 
structure for holding a plurality of staples, extends gen 
erally longitudinally and is comprised of a lower plate 
structure 59 and a generally U-sectioned upper housing 
61. The upper housing 61 has its rearward end con 
nected to the depending portion 16 of the handle section 
12 by means of a pivot assembly 57 and has its forward 
portion welded or otherwise connected to the nose 
assembly 26. The lower plate structure 59 is pivotally 
connected at its rearward end to the upper housing 61 
via the pivot assembly 57 for pivotal movement about the 
point 67. A latch structure 58 secured to the upper hous 
ing 61 is operable with the plate structure 59 to permit 
its selective engagement or release of the plate structure 
59. For loading staples into magazine 56 the latch struc 
ture 58 is actuated to release the lower plate 59; the 
lower plate 59 is pivoted downwardly in clearance rela 

via a lug structure, 

tion with the housing 61 whereby staples can be loaded 
therein and is then returned and latched to the housing 
61. A ?at, transversely extending plate 63 is ?xed to 

‘_ the forward end of the ?at plate 59 and is movable there 
with and de?nes with a confronting slot 65 in the nose 
assembly 26 an aperture portion 54. The forward end of 
the magazine assembly 56 communicates with the aper 
ture portion 54 and is constructed, in a conventional 
manner, to feed the staples one at a time into the aper 
ture portion 54. The nose assembly 26 has an aperture 
extending therethrough in communication with and in 
coaxial alignment with the bore 34 of the coil 28 and 
with the aperture portion 54. The aperture portion 54 
is provided to have a cross section substantially identical 
to the cross section of the blade 48 whereby it permits 
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travel of the blade 48 therethrough and acts as a guide 
therefor. ' 

The coil 48 and plunger assembly 38 are constructed 
to act as a solenoid whereby electrical energization of 
the coil 28‘ causes the plunger assembly .38 to move 
downwardly through the bore 34 until the plunger por 
tion 40 engages the stop member 52 with the blade seg 
ment 48 moving through the aperture in the nose as 
sembly 26 including the aperture portion 54. On de 
energization of the coil 28 the spring 44, now addi 
tionally compressed, causes the plunger assembly 38 
to return to its original, upper ‘position. 
'The magazine assembly 56 can be of a conventional 

construction well known in the art, and hence the spe 
ci?c details thereof have been omitted for purposes of 
simplicity. The latch 58 likewise can be ‘of a construc 
tion well known in the art. 

In the position as shown in FIGURES 1 and ‘2, with 
the magazine assembly 56 loaded with ‘staples, a single 
staple will be located within the aperture portion 54 
such that on energization of the coil '28 solenoid action 
will cause the plunger assernbely 38 to move downwardly 
moving the blade 48 into contact with the staple ‘in the 
aperture portion 54 severing that staple from the re 
maining group of staples to which it is attached and 
forcing the severed staple into the object or objects to 
be stapled. The handle portion 42 has at its forward 
lower end a trigger assembly'otl ‘which is mounted for 
pivotal movement vand is connected with a conventional 
microswitch 62 which, upon actuation, causes energiza 
tion Iof the coil 28 in a manner to be presently described. 
A variable resistance member 641 is located in the 

cap 24 and is operable by means of a rotatable dial 66 
such that by selectively changing the position of the 
dial 66 the resistance of the member 64 is changed. In 
a manner to ‘be described, this change in resistance pro 
vides a corresponding change in the power delivered to 
the coil 28. Thus the force applied to the plunger *as 
sembly 38 by the ‘coil 28 will be varied, hence varying 
the force applied to the staple. Thus means are pro 
vided whereby the force applied to ‘the staple by the 
electric stapling device 10 can be selectively varied by 
the individual operator 'to suit the particular condi 
tions. After actuation of the coil 28 and movement of 
the plu-nger'assembly 38 to its downwardmo'st position, 
subsequent de'cnergization of the coil 28 results in the 
spring '44 returning the plunger assembly 33 to its up 
permost position. As the aperture 42 at the upper end 
or" the plunger portion 40 moves over the guide por 
tion 36, the air vtrapped within the volume of the aper 
ture 42 ‘acts ‘as a‘ d'ampenerto reduce the shock or 
impact of the plunger portion 40 against the stop washer 
46. Note that the ‘length of the blade 48 is provided 
such that with the plunger portion 40 in contact with 
stop member v52 the end of ‘the blade 48 will be lo 
cated substantially at the lower extremity of the nose 
assembly 26 thereby assuring that the staple will "be 
driven its full length. The circuitry for driving the ener 
gizing coil 28 is located within, the hollow handle sec 
tion 12 and can be energized by means of an electric 
cord which is extensible through a tubular, ?exible ?t 
ting 68 ‘located generally at the upper, rearward end 

. of the gripping portion 14. 
In operation, it is desirable that the coil 28 be actu 

ated only one time for each actuation of trigger 60, and 
as previously noted, manipulation of the rotatable dial 
66 provides means for adjusting the power to and hence 
the power ‘from the coil 28. The latter functions are 
performed by the electronic circuit shown in FIGURE '2 
3 and generally indicated by the numeral 100. ‘ 

‘The circuit 100 is located within the handle section 
12 and is connected to a source of alternating poten 
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R1 and R2, which make up a voltage dividing network, 
having a conductor 106 connected therebetween, are 
serially connected between the conductors 102 and 104. 
A pulse generating circuit is connected between con 
ductors 102 and 106 and includes a silicon controlled 
recti?er ~SCR1 which’has'its cathode K1 connected di 
rectly to the conductor 102, its gate G1 connected to 
the conductor 102 via a resistor R3 and its anode A1 
connected to the conductor 11% via the primary winding 
P of a transformer T. The gate G1 isv also connected 
to the conductor .106 by ‘means of a series circuit in 
cluding a ?xed resistor R4, a variable resistor R5 and 
the primary winding P. ‘The variable resistor R5 cor 
responds to the resistor 64 previously described. With 
the circuit described thus far connected to a source of 
alternating potential via the conductors 102 and 104, 
the S'CR1 will be conductive during alternate half cycles 
when the conductor 104 is positive relative to conductor 
102. The portion of that positive half cycle over which 
the SCRl will be conductive will be determined by its 
bias condition and by that time when the gate to cath 
ode current is of sufficient magnitude to render the 
anode-cathode circuit of the SCRI conductive. Since the 
potential applied to the gate-cathode circuit of SCRl is 
sinusoidal, the point on the positive half cycle at which 
the'current through the gate-cathode circuit is of su?i 
cient magnitude to render 'SCRl conductive can be va~ 
ried ‘by varying the resistor R5 (614). The resistors R4 
and R5 generally determine the magnitude of the gate 
to cathode current with resistor R3 acting as a shunt 
to raise‘ the gate-to-?rc current of S'CRI to a preselected 
level. ~ 

When the SCR-l is turned on, a substantially low re 
sistance or short circuit path is provided through its 
anode-cathode circuit ‘to ‘the primary P of transformer 
T; the rapid increase in current through the primary P 
as a result of SCRI being switched on results in an in 
duced voltage or trigger pulse in a secondary winding 5 
of ‘the transformer T of a short width or duration relativev 
to the period of the half cycles of the alternating current 
source "for a purpose to be seen. The secondary winding 
S has one end connected to conductor 102 and has its 
opposite end connected to the anode ‘of a diode D. The 
cathode of the diode D is connected to one terminal 108 
of the switch 62 (previously described) which has its 
other terminal 110 connected directly to the conductor 
102. The switch 62 has a movable contact 112 which is 
connected for alternate movement between the terminals 
108 and 110 and is normally maintained ‘in electrical 
contact with the terminal 110, as shown in FIGURE 3. 
A capacitor Chas one end connected to the movable 
contact 112 and has its opposite end connected to a .gate 
electrode G2 of a second silicon controlled recti?er SCRZ 
with the gate electrode G2 connected to conductor 102 
via a resistor R6. The SCRZ has its cathode electrode 
K2 connected directly to the conductor .102 and has its 
anode electrode A2 serially :connected to the coil 28 
and to the conductor 104. With the switch 62 in the posi 
tion as shown, the pulses provided at the secondary S 
at the transformer T as the ‘result of the periodic conduc 
tion of the SCRl are ineifective to initiate conduction 
of the SCR2. At the same time ‘there is no current ?ow 
ing “between the ,gate G2 and ‘cathode K2 whereby the 
SCRZ can be ?red; ‘hence no power is being delivered to 
the coil 28. In order toactuate the SCR2 and to thereby 
energize the coil 28 to perform a stapling operation, the 
switch '62 is actuated to move the contact 112 to its 
alternate position in engagement with the terminal 108. 
At this time the pulses at the secondary S :as a result of 
the periodic conduction-of =SC-R]. are transmitted through 
the diode D, through the capacitor C and hence provide 
current through the gate "G2 .to the cathode K2. The 
resistor R6 acts to limit the vcurrent through the gate 
catho'de circuit G2, K2. During‘the ?rst pulse ‘the capaci 
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tor C is in an uncharged condition and instantaneously 
actsas a short circuit permitting sui?cient current to pass 
to render SCR2 conductive. However, the RC charge 
time constant of the circuit of capacitor C is selected to 
be relatively short such that the capacitor C charges 
rapidly during that ?rst pulse; for the purposes of charg 
ing capacitor C and ?ring SCR2 the diode D provides 
a low forward impedance; on alternate negative half 
cycles, however, and for purposes of discharging capaci 
tor C the diode D provides a high back impedance. Thus, 
on alternate, negative half cycles the capacitor C dis 
charges only slightly. Upon occurrence of the positive 
trigger pulses at the secondary S succeeding the ?rst trig 
ger pulse the capacitor C will be substantially charged 
and only a small charge current will ?ow which is in 
su?icient to again trigger SCR2. When SCR2 ?res, a 
relatively low impedance or short circuit path is pro 
vided between the anode A2 and the cathode K2 hence 
directly connecting the coil 28 across the conductors 
102 and 104 thereby causing energization of the coil 23 
and hence causing the plunger assembly 38 to move 
downwardly to drive or set a staple. Assuming that the 
trigger 60 is not released after occurrence of the pulse 
energizing the coil 28 and moving the plunger assembly 
38 downwardly, no further current ?ows to coil 28 dur 
ing the following negative half cycle and the spring 44 
initiates the return of the plunger assembly 38 to its upper 
position. As previously described, as the next positive, 
trigger pulse occurs at the secondary S at the transformer 
T the charge current to the capacitor C and hence to 

G2, K2 will be of a magnitude 
insu?’icient to cause ?ring of the SCR2. Thus, upon ac 
tuation of the switch 62 by means of the trigger 60, only 
a single energizing pulse will be caused to be delivered 
to the coil 28 and hence only one fastener or staple can 
be driven for each such actuation of the trigger 60. In 
order to drive another staple, the trigger 60 is released 
whereby the movable contact 112 moves back to its alter 
nate or normal position in engagement with the terminal 
110. In this position the capacitor C has a discharge cir 
cuit with a relatively short RC time constant and the 
capacitor C can completely discharge quickly. To set the 
next staple the trigger 60 is again actuated to again move 
the movable contact 112 of the switch 62 to its alternate 
position in engagement with the contact 108 whereby a 
second energizing pulse will be transmitted through the 
anode-cathode circuit of SCR2 and through the coil 28 
to drive a second staple. The value of the ?xed resistor 
R4 is selected such that. with the resistor R5 having a 
zero value, the SCRI will conduct at the earliest selected 
‘point in the cycle in the positive half cycle of the alter 
nating current potential. The 
selected relative to thervalues of R4 and R3 such that 
the SCRl will be triggered at approximately 90° in the 
positive half cycle of the alternating current from the 
source. The point at which condition of the SCRl is ini 
tiated in general determines the length of the half cycle 
over which the SCR2 conducts. Hence, by varying the 
point of initiation of conduction of SCRl by means of 
the variable resistor R5 that portion of the positive half 
cycle over which the SCR2 will conduct can be varied. 
Thus the power delivered to the coil 28 can be varied 
by manipulation of the resistor R5. As shown in FIG 
URE 2, an appropriate scale can be incorporated with 
the dial 66, thereby providing the operator with visual 
indication of the relative power selected between low 
and high points. 

Since trigger pulses are continuously being generated 
it is possible to move contact 112 into engagement with 
contact 108 during the occurrence of one of these pulses ' 
to actuate the SCR2. By providing the pulses to be of 
a relatively short width such actuation can occur at any 
point along the width of a pulse with only slight variation 
resulting in the width of that portion of the positive half 
cycles over which SCR2 conducts. 

maximum value of R5 is 
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While it Will be apparent that the preferred embodi 

ment of the invention disclosed is well calculated to ful 
?ll the objects above stated, it will be appreciated that 
the invention is susceptible to modi?cation, variation 
and change without departing from the proper scope or 
fair meaning of the subjoined claims. 
What is claimed is: 
1. A portable electrical fastening device operable from 

a source of alternating potential, comprising: plunger 
assembly means mounted for movement between ?rst 
and second positions for driving a fastener with a driving 
force upon movement from said ?rst position to said 
second position, coil means operatively connected with 
said plunger assembly for moving said plunger assembly 
means from said ?rst position to said second position 
upon energization by an energizing pulse from the source, 
?rst circuit means for producing said energizing pulse 
and for transmitting said energizing pulse to said coil 
means responsively to a trigger pulse, second circuit 
means for generating said trigger pulse, and switch 
means selectively actuable for electrically connecting 
said second circuit means to said ?rst circuit means 
whereby said energizing pulse is produced, said ?rst cir 
cuit means with said switch means actuated at ?rst re 
sponsive to a said trigger pulse for producing said ener 
gizing pulse and later responsive to a said trigger pulse 
for preventing production of said energizing pulse. 

2. A portable electrical fastening device operable from 
a source of alternating potential, comprising: plunger 
assembly means mounted for movement between ?rst and 
second positions for driving a fastener with a driving force 
upon movement from said ?rst position to said second 
position, coil means operatively connected with said 
plunger assembly for moving said plunger assembly 
means from said ?rst position to said second position 
upon energization by an energizing pulse from the source, 
?rst circuit means for producing said energizing pulse and 
for transmitting said energizing pulse to said coil means 
responsively to a trigger pulse, second circuit means for 
generating a plurality of trigger pulses from the source 
and switch means selectively actuable for electrically con 
necting said second circuit means to said ?rst circuit 
means whereby said energizing pulseis produced, said 
?rst circuit means including control means for producing 
said energizing pulse for only a single actuation of said 
plunger assembly means from said ?rst position to said 
second position for each actuation of said switch means, 
said control means including storage circuit means for pre 
venting the production of said energizing pulse upon 
attainment of a charge of a preselected magnitude and 
being chargeable responsively to said trigger pulses and 
with said switch means actuated having a charge circuit 
with a short charge timev and a discharge circuit with a 
long discharge time relative to the period of said trigger 
pulses, the time for attainment of said charge of a pre 
selected magnitude being no greater than the time for a 
single actuation of said plunger assembly means. 

3. A portable electrical fastening device operable from 
a source of alternating potential, comprising: plunger 
assembly means mounted for movement between ?rst and 
second positions for driving a fastener with a driving 
force upon movement from said ?rst position to said 
second position, coil means operatively connected with 
said plunger assembly for moving said plunger assembly 
means from said ?rst position to said second position 
upon energization by an energizing pulse from the source, 
?rst circuit means for producing said energizing pulse and 
for transmitting said energizing pulse to said coil means 
responsively to a trigger pulse, second circuit means for 
generating a plurality of trigger pulses from the source 
and switch means selectively actuable for electrically con 
necting said second circuit means to said ?rst circuit 
means whereby said energizing pulse is produced, said 
?rst circuit means including control means for producing 
said energizing pulse for only a single actuation of said 



including said selected half cycle, 

3,345,546 
7 

plunger assembly means from said ?rst position to said I 
second position for each actuation of said switch means, 
said control means including storage circuit means for 
preventing the production of said energizing pulse upon 
attainment of a charge of a preselected magnitude and 
being chargeable responsively to said trigger pulses and 
with said switch means actuated having a charge circuit 
with a short charge time and a discharge circuit with a 
long discharge time relative to the period of said trigger 
pulses and with said switch means deactuated having a 
different discharge circuit with a substantially shorter dis 
charge time than said ?rst mentioned discharge circuit, 
the time for attainment of said charge of a preselected 
magnitude being no greater than the time for a single 
actuation of said plunger assembly means. 

4. A portable electrical fastening device operative from 
a source of alternating potential comprising: a plunger 
assembly means mounted for movement between ?rst and 
second positions for driving a fastener with a driving 
force upon movement from said ?rst position to said sec 
ond position, coil means operatively connected with said 
plunger assembly for moving said plunger assembly means 
from said ?rst position to said second position upon ener 
gization by an energizing pulse, ?rst circuit means for 
producing said energizing pulse and for transmitting said 
energizing pulse to said coil means responsively to a 
trigger pulse, second circuit means for continuously gen 
erating said trigger pulses at a rate determined by the 
frequency of said source, and switch means selectively 
actuable between a ?rst condition electrically connecting 
said ?rst and second circuit means and a second condition 
electrically disconnecting said ?rst and second circuit 
means, said ?rst circuit means incuding control means for 
producing only a single energizing pulse for each actua 
tion of said switch means to said ?rst condition, said 
control means including storage circuit means for pre 
venting the production of said energizing pulse upon 
attainment of a charge of a preselected magnitude and 
being chargeable responsively to said trigger pulses and 
with said switch means in said ?rst condition actuating a 
charge circuit with a short charge time and a discharge 
circuit with a long discharge time relative to the period 
of said trigger pulses and with said switch means in said 
second condition actuating a different discharge circuit 
having a substantially shorter discharge time than said 
?rst mentioned discharge circuit. 

5. A portable electrical fastening device operative from 
a source of alternating potential, comprising: plunger 
assembly means mounted for movement between ?rst and 
vsecond positions for driving a fastener with a driving 
force upon movement from said ?rst position to said 
second position, coil means operatively connected with 
said plunger assembly for moving said plunger assembly 
means from .said ?rst position to said second position 
,upon energization by an energizing pulse, ?rst circuit 
means for producing said energizing pulse and for trans 
mitting said energizing pulse to said coil means respon 
sively to a trigger pulse, said ?rst circuit means including 
means operatively connected with the source and said coil 
for electrically connecting said coil means to the source 
during a selected half cycle with said energizing pulse 
being transmitted from the source during said selected 
half cycle and for substantially that portion of said select 
ed half cycle immediately succeeding said trigger pulse, 
second ciriuit means for continuously generating said 
trigger pulses responsively to half cycles of the source 

said second circuit 
means including means selectively operable for varying 
the time of occurrence of said trigger pulses during said 
‘half cycles and including said selected half cycle, and 
switch means selectively actuable between a ?rst condition 
electrically connecting said ?rst and second circuit means 
and a second condition electrically disconnecting said ?rst 
and ‘second circuit means, said ?rst circuit means includ 
ing control means for producing only a single energizing 
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pulse for each actuation of said switch means to said ?rst 
condition, said control means including storage circuit 
means for preventing the production of said energizing 
pulse upon attainment of a charge of a preselected magni 
tude and being chargeable responsively to said trigger 
pulses and With said switch means in said ?rst condition 
actuating a charge circuit with a short charge time and a 
discharge circuit with a long discharge time relative to the 
period of said trigger pulses and with said switch means 
in said second condition actuating a different discharge 
circuit having a substantially shorter discharge time than 
said ?rst mentioned discharge circuit. 

6. A portable electrical fastening device operative from 
a source of alternating potential, comprising: plunger 
assembly means mounted for movement between ?rst and 
second positions for driving a fastener with a driving 
force upon movement from said ?rst position to said sec 
ond position, coil means operatively connected with said 
plunger assembly for moving said plunger assembly means 
from said ?rst position to said second position upon ener 
gization by an energizing pulse, ?rst circuit means for 
producing said energizing pulse and for transmitting said 
energizing pulse to said coil means responsively to a 
trigger pulse, said ?rst circuit means including a silicon 
controlled recti?er having anode, cathode and gate elec 
trodes with said anode and cathode electrodes serially 
connecting said coil means to the source during a selected 
one of alternate half cycles in response to said trigger 
pulse at said cathode and gate electrodes with said ener 
gizing pulse being transmitted from the source during said 
selected half cycle and for substantially that portion of 
said selected half cycle immediately succeeding said trigger 
pulse, second circuit means for continuously generating 
said trigger pulses responsively to said alternate half 
cycles of the source, said second circuit means including 
means selectively operable for varying the time of oc 
currence of trigger pulses during said alternate half cycles 
and including said selected half cycle, and switch means 
selectively actuable between a ?rst condition electrically 
connecting said ?rst and second circuit means and a sec 
ond condition electrically disconnecting said ?rst and sec 
ond circuit means, said ?rst circuit means including con 
trol means for producing a selected number of energizing 
pulses ‘for each actuation of said switch means to said 
?rst condition, said control means including a capacitor 
serially connected with said gate electrode and said switch 
means and being chargeable responsively to said trigger 
pulses to a preselected magnitude for reducing the am 
plitude of the current through said gate and cathode elec 
trodes for preventing conduction of said anode and 
cathode electrodes on said alternate half cycles and with 
said switch means in said ?rst condition actuating ‘a charge 
circuit for said capacitor with a short charge time and a 
discharge circuit with a long discharge time relative to 
the period of said trigger pulse and with said switch 
means in said second condition actuating a different dis 
charge circuit having a substantially shorter discharge 
time than said ?rst mentioned discharge circuit. 

7. A portable electrical fastening device operative from 
a source of alternating potential, comprising: plunger 
assembly means mounted for movement between ?rst and 
second positions for driving a fastener with a driving force 
upon movement from said ?rst position to said second 
position, coil means operatively connected with said 
plunger assembly for moving said plunger assembly means 
from said ?rst position to said second position upon ener 
gization by ‘an energization pulse, ?rst circuit means for 
producing said energizing pulse and for transmitting said 
energizing pulse to said coil means responsively to a 
trigger pulse, said ?rst circuit means including a silicon 
controlled recti?er having anode, cathode, and gate elec 
trodes with said anode and cathode electrodes serially 
connecting said coil means to the source during a selected 
one of alternate half cycles in response to said trigger 
pulse at said cathode and gate electrodes with said ener 
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gizing pulse being transmitted from the source during said 
selected half cycle and ‘for substantially that portion of 
said selected half cycle immediately succeeding said trig 
ger pulse, second circuit means for continuously generat 

‘ ing said trigger pulses responsively to said alternate half 
cycles of the source, said second circuit means in 
cluding a silicon controlled recti?er having anode, 
cathode, and gate electrodes with said anode and cathode 
electrodes connected to the source for conduction during 
said alternate half cycles, said second circuit means in 
cluding circuit means connecting said gate and cathode 
electrodes across the source and comprising a variable 
resistor selectively variable ‘for varying the time during 
said alternate half cycles when the current through said 
gate and cathode electrodes attains the magnitude render 
ing said anode and cathode electrodes conductive, and 
switch means selectively actuable between a ?rst condi 
tion electrically connecting said ?rst and second circuit 
means and a second condition electrically disconnecting 
said ?rst and second circuit means, said ?rst circuit means 
including control means for producing a selected num 
ber of energizing pulses for each actuation of said switch 
means to said ?rst condition, said control means includ 
ing a capacitor serially connected with said gate electrode 
and said switch means and being chargeable responsively 
to said trigger pulses to a preselected magnitude for pre 
venting ?ow of su?icient current through said gate and 
cathode electrodes ‘for preventing conduction of said 
anode and cathode electrodes on said alternate 'half cycles 
and with said switch means in said ?rst condition actuat 
ing a charge circuit for said capacitor with a short charge 
time and a discharge circuit with a long discharge time 
relative to the period of said trigger pulse and with said 
switch means in said second condition actuating a dif 
ferent discharge circuit ‘having a substantially shorter 
discharge time than said ?rst mentioned discharge circuit. 

8. An electronic circuit for providing a pulsed output 
comprising: ?rst circuit means for producing an output 
pulse responsively to a trigger pulse, second circuit means 
for continuously generating said trigger pulses, switch 
means selectively actuable for electrically connecting said 
second circuit means to said ?rst circuit means whereby 
said output pulse is produced, and timing means con 
nected to said ?rst and second circuit means and respon 
sive to said trigger pulses for preventing actuation of said 
?rst circuit means by successive ones of said trigger pulses 
after a preselected time interval. 

9. An electronic circuit for providing a pulsed output 
comprising: ?rst circuit means for producing an output 
operable from a source of alternating potential pulse re 
sponsively to a trigger pulse, second circuit means for 
continuously generating said trigger pulses from the 
source, switch means selectively actuable for electrically 
connecting said second circuit means to said ?rst circuit 
means whereby said output pulse is produced, and timing 
means connected to said ?rst and second circuit means 
and responsive to said trigger pulses for preventing ac 
tuation of said ?rst circuit means vby successive ones of 
said trigger pulses after a preselected time interval, said 
timing means including storage circuit means for prevent 
ing the production of said output pulse upon attainment 
of a charge of a preselected magnitude and being charge‘ 
able responsively to said trigger pulses and with said 
switch means actuated having a charge circuit with a 
short charge time and a discharge circuit with a long 
discharge time relative to the period of said trigger 
pulses, the time for attainment of said charge of a pre 
selected magnitude being no greater than said preselected 
time interval. 

10. An electronic circuit for providing a pulsed output 
operable from a source of alternating potential compris 
ing: ?rst circuit means for producing an output pulse 
responsively to a trigger pulse, second circuit means for 
continuously generating said trigger pulses from the 
source, switch means selectively actuable for electrically 
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10 
connecting said second circuit means to said ?rst circuit 
means whereby said output pulse is produced, and timing 
means connected to said ?rst and second circuit means 
and responsive to said trigger pulses for preventing actua 
tion of said ?rst circuit means by successive ones of said 
trigger pulses after a preselected time interval, said timing 
means including storage circuit means for preventing the 
production of said output pulse upon attainment of a 
charge of a preselected magnitude and being chargeable 
responsively to said trigger pulses and with said switch 
means actuated having a charge circuit with a short charge 
time and a discharge circuit with a long discharge time 
relative to the period of said trigger pulses, and with said 
switch means deactuated having a different discharge 
circuit with a substantially shorter discharge time than 
said ?rst mentioned discharge circuit, the time for attain 
ment of said charge of a preselected magnitude being no 
greater than said preselected time interval. 

11. An electronic circuit for providing a pulsed output 
comprising: ?rst circuit means for producing an output 
pulse responsively to a trigger pulse, second circuit means 
for continuously generating said trigger pulses, switch 
means selectively actuable for electrically connecting said 
second circuit means to said ?rst circuit means whereby 
said output pulse is produced, and means for selectively 
shifting the phase of said trigger pulses, said ?rst circuit 
means including means varying the magnitude of said out 
put pulse responsively to the selected variations in the 
phase of said trigger pulses and timing means connected 
to said ?rst and second circuit means and responsive to 
said trigger pulses for preventing actuation of said ?rst 
circuit means by successive ones of said trigger pulses 
after a preselected time interval, said timing means in 
cluding energy storage means for preventing actuation of 
said ?rst circuit means upon attainment of a charge of 
a preselected magnitude and circuit means for connecting 
said trigger pulses to said storage means upon actuation 
of said switch means whereby said storage means attains 
said charge by said trigger pulses. 

12. An electronic circuit operable from a source of 
alternating current for providing a pulsed output com 
prising: ?rst circuit means for producing an output pulse 
from the source during a selected one of alternate half 
cycles of the source responsively to a trigger pulse with 
said output pulse being transmitted from the source for 
substantially that portion of said selected half cycle im 
mediately succeeding said trigger pulse, second circuit 
means for continuously generating said trigger pulses dur 
ing and responsively to said alternate half cycles, said 
second circuit means including means for selectively vary 
ing the time of occurrence of said trigger pulse during 
said alternate half cycles, and switch means selectively 
actuable for electrically connecting said second circuit 
means to said ?rst circuit means whereby said output 
pulse is produced and timing means connected to said 
?rst and second circuit means and responsive to said trig 
ger pulses for preventing actuation of said ?rst circuit 
means by successive ones of said trigger pulses after a 
preselected time interval. 

13. An electronic circuit operable from a source of 
alternating potential for providing a pulsed output com 
prising: ?rst circuit means for producing an output pulse 
in a selected one of alternate half cycles from the source 
responsively to a trigger pulse, said ?rst circuit means 
including a controlled unidirectional conductive device 
connected to the source for transmitting said output pulse 
therefrom during said selected half cycle responsively to 
said trigger pulse for substantially that portion of said 
selected half cycle immediately succeeding said trigger 
pulse, second circuit means for continuously generating 
said trigger pulses, switch means selectively actuable for 
electrically connecting said second circuit means to said 
?rst circuit means whereby said output pulse is produced, 
and timing means connected to said ?rst and second cir 
cuit means and responsive to said trigger pulses for pre 
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venting actuation of said ?rst circuit means by successive 
ones of said trigger pulses after a preselected time interval, 
said timing means including energy storage means for 
preventing actuation of said ?rst circuit means upon at 
tainment of a charge of a preselected magnitude and cir 
cuit means for connecting said trigger pulses to said stor 
age means upon actuation of said switch means whereby 
said storage means attains said charge by said trigger 
pulses. 

14. An electronic circuit operable from a source of 
alternating potential for providing a pulsed output com 
prising: ?rst circuit means for producing an output pulse 
in a selected one of alternate half cycles from the source 
responsively to a trigger pulse, said ?rst circuit means 
including a silicon controlled recti?er having anode, cath 
ode and gate electrodes with said anode and cathode elec 
trodes generally connected across the source for trans 
mitting said output pulse therefrom during said selected 
half cycle in response to said trigger pulse at said cathode 
and gate electrodes with said output pulse being trans 
mitted from the source for substantially that portion of 
said selected half cycle immediately succeeding said trig 
ger pulse, second circuit means for continuously generat 
ing said trigger pulses, switch means selectively actuable 
for electrically connecting said second circuit means to 
said ?rst circuit means whereby said output pulse is pro 
duced, and timing means connected to said ?rst and sec 
ond circuit means and responsive to said trigger pulses 
for preventing actuation of said ?rst circuit means by 
successive ones of said trigger pulses after a preselected 
time interval, said timing means including energy storage 
means for preventing actuation of said ?rst circuit means 
upon attainment of a charge of a preselected magnitude 
and circuit means for connecting said trigger pulses to 
said storage means upon actuation of said switch means 
whereby said storage means attains said charge by said 
trigger pulses. 

15. An electronic circuit operable from a source of 
alternating potential for providing a pulsed output com 
prising: ?rst circuit means for producing an output pulse 
in a selected one of alternate half cycles from the source 
responsively to a trigger pulse, said ?rst circuit means 
including a silicon controlled recti?er having anode, 
cathode and gate electrodes with said anode and cathode 
electrodes generally connected across the source for trans 
mitting said output pulse therefrom during said selected 
half cycle in response to said trigger pulse at said cathode 
and gate electrodes with said output pulse being trans 
mitted from the source for substantially that portion of 
said selected half cycle immediately succeeding said trig 
ger pulse, second circuit means for continuously generat 
ing said trigger pulses, switch means selectively actuable 
between a ?rst condition electrically connecting said ?rst 
and second circuit means and a second condition elec 
trically disconnecting said ?rst and second circuit means, 
said ?rst circuit means including control means for pro 
ducing only a selected number of output pulses for each 
actuation of said switch means to said ?rst condition, 
said control means including a capacitor serially con 
nected with said gate electrode and said switch means and 
being chargeable responsively to said trigger pulses to 
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12 
a preselected magnitude for reducing the amplitude of 
the current through said gate and cathode electrodes for 
preventing conduction of said anode and cathode elec 
trodes on said alternate half cycles and with said switch 
means in said ?rst condition actuating a charge circuit for 
said capacitorvwith a short charge time and a discharge 

'circuit with a long discharge time relative to the period 
of said trigger pulses and with said switch means in said‘ 
second condition actuating a different discharge circuit 
having a substantially shorter discharge time than said 
?rst mentioned discharge circuit. 

16. An electronic circuit operable from a source of 
alternating potential for providing a pulsed output com 
prising: ?rst circuit means for producing an output pulse 
in a selected one of alternate half cycles from the source 
responsively to a trigger pulse, said ?rst circuit means 
including a silicon controlled recti?er having anode, cath 
ode and gate electrodes with said anode and cathode elec 
trodes generally connected across the source for trans 
mitting said output pulse therefrom during said selected 
half cycle in response to said trigger pulse at said cathode 
and gate electrodes with said output pulse being trans 
mitted from the source for substantially that portion of 
said selected half cycle immediately succeeding said trig 
ger pulse, second circuit means for continuously generat 
ing said trigger pulses, switch means selectively actuable 
between a ?rst condition electrically connecting said ?rst 
and second circuit means and a second condition elec 
trically disconnecting said ?rst and second circuit means, 
said ?rst circuit means including control means for pro 
ducing only a selected number of output pulses for each 
actuation of said switch means to said ?rst condition, 
said control means including a capacitor serially con 
nected with said gate electrode and said switch means and 
being chargeable responsively to said trigger pulses to 
a preselected magnitude for reducing the amplitude of 
the current through said gate and cathode electrodes for 
preventing conduction of said anode and cathode elec 
trodes on said alternate half cycles and with said switch 
means in said ?rst condition actuating a charge circuit for 
said capacitor with a short charge time and a discharge 
circuit with a long discharge time relative to the period 
of said trigger pulses and with said switch means in said 
second condition actuating a ditferent discharge circuit 
having a substantially shorter discharge time than said 
?rst mentioned discharge circuit, said second circuit means 
including a transformer having its primary winding con 
nected for conducting the current through said cathode 
and anode electrodes and having a secondary winding for 
providing said trigger pulses therefrom. 
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