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This invention relates to improvements in elec- With the contact 32, the permanent magnet 30 
trica1 converting systems and more particularly being adapted to hold the said armature in such 
is concerned with a, System for translating alter- pOSition until the electromagnet 29 is energized. 

· nating currents into pulsating currents of pre- The latter is thereupon operative to move the 
? determined frequencies. Although not limited armature 2T into engagement with the contact 33, ?. 

to such use the system is characterized by fea- ? in Which position it is held by the permanent 
tures which adapt it particularly for use in * Imagnet 3 I until the electromagnet 28 is again 
connection with industrial VibratorS. energized. "The armature 21 is connected by a 

"The principal object of the invention is a system - Wire 34 to one side of a variable condenser 35. 
10 wherein provision is made for Varying either inde- The latter is in Series with an inductance 36 10 

|pendently or conjointly the frequencies, ampli- Which is connected by a wire 3T to a contact 38, 
tudes and periods of the pulSating currentS. the Said contact being adjustable along a, resist 

"The invention is illustrated in the accompany- · a:Ince 39 Which is connected by a wire 40 to a center 
ing drawing in which: tap on the· secondary 15 of the transformer I2. 

15 Figure 1 is a diagrammatic illustration of a The COil of the electromagnet 28 is in Series With 15 
system embodying the features of the invention. 8 gloW discharge tube 41, the Said coil and tube 

- Figure 2 is a, graphical representation of pu1- being COnnected aCrOSS the COndenser 35 and in 
sations produced by Said System. ductance 36. The armature 2T is connected by a 
The system is illustrated, by way of example, Wire 42 to: One Side of a Variable condenser 43. 

20 in commection with a magnetic hammer 5 .of The latter is in Series With an inductance 44 which 20 
conventional design. It is adapted when so em- iS ?Onnected by a Wire 45 to a contact 46, the said 
ployed to energize in alternation coils? and Twhich COntact being adjustable 8long a resistance 4T 

* are arranged around a, barrel 8 to reciprocate a Which is COnnected by a Wire 48 to a center tap 
piston 9, thereby to cause the latter to strike & On the SeCOndary I5 of the transformer I3. The 

25 member I0 through which the force of the blows Coil of the electromagnet 29 is in Series with a, 25 
is transmitted to a tool I I. glow discharge tube 49, the Said coil and tube 
As shown, the system includes transformers being Connected aCrOSS the condenser 43 and 

12 and H3, each of which is provided with a, pri- inductance 44. 
mary 14 and secondaries I5 and 16. One Side Of It will be apparent that when the Switch 20ot 

?? each of the primaries 14 is connected by a wire is closed, aSSuming the armature 2T of the Vibrator ?0 
I'll to a power line H8 while the other side of each to be held against the contact 33, direct current 
of the said primaries is connected by a wire 19 to Will flow to the condenser 35 through the re 
the other power 1ine 20, there being a, Switch 20d Sistance 39 and inductance 36. A charge is thus 
connected in the line 20. Alternating current of Caused to build up On the Said condenser until an 

?? an available frequency is supplied to the power EMI.F. is attained Which is high enough to cause ?5 
lines I8 and 20. A full-wave rectifying tube 2 I, the glow discharge tube 4 I to become conductive. 
therefore, is employed in connection with the When this occurs a circuit is established through 
transformer 12 while a, similar tube 22 is employed the coil of the electronnagnet 28 and the arma 
in connection with the transformer I3. The filla- ture 21 is moved away from the contact 33 and 

40 ments 23 of the tubes 2I and 22,8Ire energized by into engagement with the contact 32, thereby 40 
the secondaries I5, the plates 24 and 25 of the breaking the circuit through the tube - 41 and 
said tubes being connected to the opposite Sides closing the circuit, which includes the condenser 
of the secondaries I6. 43 and inductance 44. A charge is thus caused 
The rectified current from the tubes 2t and 22 to build up on the said condenser until an E. M. IF. 

45 is utilized to operate a Vibrator 26. The latter is attained which is high enough to render the 45 
includes an armature 21 which is arranged be- tube 49 conductive. Thereupon a circuit is estab 
tween electromagnetS 28 and 29 and permanent · lished through the coil of the electromagnet, 29 
magnets 30 and 3!. "The free end of the said and the latter is operative to move the armature 
8rmature co-operates with spaced contacts 32 and. 21 aWay from the contact 32 and into engage 

50 33, the former being connected by a wire 32d to a, ment with the contact 33, thereby to break the 50 
center tap on the primary I6 of the transformer circuit through the glow tube 49 and re-establish 
I3 while the latter is connected by a wire 33d. to a the circuit Which includes the condenser 35 and 
center tap on the primary I ?: of the transformer inductance 3?. "The armature 2T of the vibrator 
I2. The electromagnet 28 is operative When ener- is, therefore, caused to move back and forth be 

&?. gized to move the armature 21 into engagement tween the contacts 32 and 33 in the manner de- ?? 
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scribed so long as the Switch 20d Tennains closed. 
The frequency at which the Said arrmature is 
caused to vibrate may be varied by 8djusting the 
resistances 39 and 4l and the conder?Sers 35 and 
43, it being noted in this connection that the Said 
resistances and condensers may be availed Of to 
cause the armature 27 to be held longer against 
one of the contacts 32 and 33 than against the 
Other. • 

The armature 21 of the vibrator is connected 
by wires 50 and 5l to the power line 20. Hence 
when it is moved to engage the contact 32 8S de– 
scribed it establishes a circuit which includes Wire 
52., primary of a transformer 53, Wire 54, 8djust 
able contact 54q, resistance 55 and Wires ?? sand 
56qt to the power line H8. The Said circuit includes 
a condenser 57 which is connected in Series With 
the resistance 55 across the power 1ines I8 8nd 20 
and is utilized to control the bias upon the gridS 
58 of power tubes 59 and 60. To this end one Side 
of the secondary of the transformer 53 is con 
nected to the grid of the tube 59 while the other 
side is connected to the grid of the tube ?0, 
the cathodes 58d of the said tubes being connected 
by a wire 58b to a center tap on the S8id Sec 
ondary. When the armature 21· of the VibraitOr 
is moved to engage the contact 33 it establishes a, 
circuit which includes wire 6 t, primary of a tranS 
former 62, wire 63, adjustable contact 64, Iresist 
ance 65 and wires 56 and 56d to the power line I8. 
The said circuit includes a condenser $ld Which 
is connected in series with the resistance 65 8CrOSS 
the power lines 18 and 20 and is utilized to contro1 
the bias upon the grids &6 of power tubes ?l 8nd 
68. To this end one side of the secondary of the 
transformer 62 is connected by a wire 69 to the 
grid of the tube 68 while the other side is con 
nected by a wire 10 to the grid of the tube ?l, the 
cathodes 66d of the said tubes being connected by 
a Wire 66? to a center tap on the Secondary. 

It will be apparent from the foregoing that as 
the armature 21 of the vibrator moves back and 
forth between the contacts 32 8nd 33 8 bias will · 
be impressed first upon the grids of the tubes 
59 and 60 and then upon the grids of the tubes 
61 and 68. IEach pair of tubes provides a, full 
Wave rectifier, the plate of the tube 59 being cOn 
nected by a wire TI to one side of a secondary T? 
of a transformer 13 while the plate of the tube 60 
is connected by a wire 14 to the other side of the 
S8id Secondary. A wire T2d, connects a center 
tap on the Secondary 12 to the inner ends of the 
coils 6 and T of the electric hammer. One side 
Of the primary of the transformer 13 is con 
nected by the Wire 56d to the power line [8, the 
Other Side of the Said primary being connected 
by the Wire ? I to the power 1ine 20. The filla 

· ments TT of the tubes 59 and 60 are energized by 
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a Secondary 18 of the transformer T3. "It'The cath 
Odes 58d of the Said tubes are connected by the 
Wire 58b and Wires 81 and 82 to the outer end of 
the Coil 1, there being an inductance 83 in series 
With the Said coil and a condenser 84 connected 
aCrOSS it. The plate of the tube 61 is connected 
by the Wire T I to one side of the secondary 12 
of the transformer 13 while the plate of the tube 
?8 is connected by the wire T4 to the other side 
Of the Said Secondary. The filaments 85 of the 
Said tubeS alre energized by a, secondary ?6 of the 
transformer T3 and the cathodes 66q are corn 
Inected by the Wire 66? and wires 89 8nd 90 to 
the Outer end of the coil ?, there being an in 
ductance 91 in Series with the said coil while a 
condenSer 92 is connected across it. 

It Will be apparent that in the operation of the 
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system the tubes &9 and 60 are adapted, so long; 
as the armature ?l of the Vibrator engages the 
cont:8Ct 32, to rectify the current from the trans 
former 13 and permit its passage to the coil l 
of the electric hammer. On the other hand the 
tubes 6l and 68 are operative, so 1ong as the arma 
ture 21 of the wibrator engages the contact 33, to 
rectify the current fronn the tyransforrner T3 8pad 
|perrnit its passage to the coili G of the said harn 
Inner. Hence 8S the 8rmature 21 is caused to Wi 
brate in the manner described direct current pul 
Sations are caused to flow in 8lternation through 
the coils ? 8und 1. The frequency of the s3id 
pulsations is determined by the frequency of the 
armature 21; it is' independent of the frequency 
of the current delivered to the power lines; and 
it may be Varied by Varying the frequency of the 
armature of the Vibrator 2?. • 
From the foregoing it Will be apparent that 

When, as illustrated, the converter system is ema 
|ployed in connection With an electric vibrator 
Such as a magnetic hammer it is available to 
Vary, at Will, the frequency at which the piston 
of the hammer is caused to reciprocate. In a 
hammer Such as the type shown power is required 
OVer a longer period during the working Strokes 
Of the piston than during the return Strokes. The 
|period of the pulsations which produce the work 
ing Strokes of the piston may, therefore, andztpref 
erably are, increased with respect to the periods 
of the pulsations which retract the said piston. 
Thus, aSSuming for example, that the working 
Strokes of the piston 8 are produced by the Sole 
Inoid T While the return strokes are effected by 
the Solenoid 6, the Vibrator 26 is adjusted, so that 
the engagement of the armature 2T with the gon 
tact 32 is accompanied by the production of a 
Houlsation 93 (IFigure 2) having a relatively long 
period While the engagement of the contact 33 is 
aCCOmp8Inied by the production of a puls8ition 94 
haVing a relatively shorter period. The System 
described, therefore, has the advantage that it 
enables power to be applied to the coil which 
|produces the Working Strokes for periods which 
Irender Sulch Strokes most effective - without the 
IneceSSity of applying power for the sanne length 
Of time to the coil whose only function is to re 
turn the piston to its original position. • 
The System has the further advantage that it 

enables the aimplitude of the pulsations to be 
Vairied as required. Such variations may be ef 
fected by adjustment of the contacts 54qt and 84 
8lOn& their reSpective resistances 55 8nd 65 to 
Vary the phase of the current applied to the gridis 
of the power tubes with respect to the phase of 
the current 8pplied to the plates. The varying of 
the. amplitude of the pulsations is of particular 
80iV8ntage. In a magnetic hammer, for example, 
Imaximum power is required during the working 
Strokes Of the piston 9 while minimurra power is 
required to return the piston to its original posi 
tion at the completion of such strokes. The con 
tact 54d in Such case may be adjusted so that the 
Puls8tion 95 (IFigure 2) \produced while the arma 
ture 21 of the Vibrator engages the contact 32 has 
a Irelatively large amplitude while the contact 64 
may be adjusted So that the pulsation 96 which 
is produced While the Said armature engages the 
COntact 33 is of relatively Small amplitude, the 
a:Implitude of the pulsation 95 being predeter 
Imined With respect to the power required by the 
hammer during a Working stroke while the am 
Iplitude of the impulse 96 is predetermined with 
IreSpect to the power required to restore the piston. 
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4 
said output circuits is greater than that of the 
pulsations supplied to the other of Said circuits. 

10. "The combination with a, Source of 8lter 
nating current, of a converting System includin& 
thermionic Valves, said Valves having cOratrol 
electrodes, circuits for impressing a, biaS upon 
said electrodes, a vibrator for making and break 
ing said circtaits to render Said Valves conductive 
in alternation to' iproduce pulsations of a prede 
termined frequency and gaseous conduction 
means through which current is Supplied to Said 
Vibrator. 

11. "The combination with a, Source of alternat 
ing current, of a converting System including 
thermionic valves, Said Valves having contrOl 
electrodes, circuits for impressing a blaS upon 
said electrodes, a, Vibrator for making and break 
ing Said circuits to render Said ValveS Conduc 
tive in alternation to produce pulSations of 8, 
|predetermined frequency, gaSeous conduction 
means through which current is Supplied to Said 
Vibrator and means for regulating the current 
supplied to Said ga:Seous conduction means, 
whereby to control the frequency of Said vibra,- 
tor. 

12. The combination With a, Source of alter 
nating current and a, plurality of Output circuitS, 
of a converting System including thermionic 
valves, Said Valves having control electrodes, bi 
asing circuits for Said electrodes, means for mak 
ing and breaking Said biaSing circuits to render 
Said Valves conductive in alternation, Whereby 
to produce pulsations of a predetermined fre 
quency, means for throwing the current in one 
of Said biasing circuits Out of pha:Se With respect 
to the current, in the other SO that alternate Of 
Said pulsations are of a greater amplitude than 

· the intermediate pulsations and . means for con 
necting Said Valves So that pulsations of one am 
plitude are Supplied to one of Said output circuits 
and pulsations of another amplitude are Supplied 
to another of Said output circuits. 

13. "The combination with a, Source of alter 
|nating current and a plurality of Output circuits, 
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of a, converting System including two sets of 
thermionic Valves, said Valves having control 
electrodes, alternating current circuits for bias 
ing Said electrodes, the control electrodes of each. 
Set of Valves being connected so that the potera 
tials applied to them are opposite in iphase, 
Imeans for Yamaking and breaking Said biasing cir 
Cuits to render Said sets of Valves conductive in 
8lternation, Whereby to produce puisations of a, 
|predetermined frequency, means for throwing 
the current in one of Said blasing circuits out of 
phaSe With respect to the current in the other 
SO that alternate of Said pulsations are - of a 
greater almplitude than the intermediate pulsa 
tions and Ineains for connecting said valves so 
?hat the pulsations of one amplitude are supplied 
to One Of Said Output circuits and pulsations of 
8nO?her annplitude are supplied to another of 
Said circuitS. 

14. The combination with a source of alter 
Inating current and a plurality of output circuits, 
Of a converting System including two sets of 
thermionic Valves, said Valves having. control 
electrOdes, alternating current circuits for bias 
in& Said electrodes, the control electrodes of each 
Set Of Valves being connected so that the poten 

* tialS applied to them are opposite in phase, means 
ºfor making and breaking Said biasing circuits to 
Irender Said Sets of Valves conductive in alterna 
tion, Whereby to produce pulsations of a prede 
termined frequency, means for throwing the cur 
Ient in One of Said blasing circuits out of phase 
With reSpect to the current in the other so that 

· alternate of Said pulsations are of a greater am 
Plittlde than the intermediate pulsations, said 
|last Inamed means including a resistance and a, 
COndenSer connected in Series across the lines 
Of each of Said blasing circuits and means for 
Connecting?Said Valves so that puisations of one 
armplitude are Supplied to one of Said output cir 
cuitS and pulSations of another amplitude are 
Supplied to another of Said circuits. 

DUDLEY B. CLARK. 
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