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My invention relates to control apparatus and 
has particular relation to control apparatus of 
a type utilized in producing mechanical recipro 
cating or rotary motion of a predetermined period. 

It is an object of my invention to provide con 
trol apparatus capable of delivering an electro 
mechanical force of predetermined periodicity. 
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Another object of my invention is to provide 
control apparatus capaole of delivering a periodic 
force of uniform magnitude. 
A further object of my invention is to provide 

control apparatus capable of delivering an elec 
tro-mechanical force, the magnitude of which 
shall vary with uniform periodicity. 
A further and more specific object of my in 

vention is to provide control apparatus for oper 
atting a mechanical vibrator. 
Another specific object of my invention is to 

provide apparatus for attaining a mechanical or 
electrical disturbance of predetermined proper 
ties from an electrical source having given prop 
erties. 
An ancillary object of my invention is to pro 

vide, in control apparatus of a type incorporating 
an inductor, a device for preventing the inductor, 
by its electromagnetic action, from distorting the 
action of the control System proper. 
Another ancillary object of my invention is to 

provide, in control apparatus of a type including 
an inductor, a device whereby the energy aris 
ing from a current of predetermined polarity, 
established in the inductor, is rapidly dissipated, 
in an independent network provided therefor. 
A further ancillary object of my invention is 

to provide in control apparatus of a type includ 
ing a plurality of electric discharge tubes, that 
are periodically extinguished, and an inductor, a 
device whereby said inductor is prevented from 
influencing the condition of the tubes, by its mag 
netic action. 
More concisely stated, it is an object of my in 

vention to provide vibratory apparatus of a type 
wherein the mechanical vibrator shall have a no 
tion of uniform periodicity and of uniform am 
plitude. 
According to my invention, I provide, for vi 

brating apparatus, a control System, for produc 
ing a periodic electro-magnetic force, of a type 
Whereir the coil of an electro-magnet is period 
ically excited by the current traversing a grid con 
trolled electric discharge tube. The potential of 
the grid of the tube is varied periodically by the 
action of a commutator disc that coacts with a 
Source of potential independent of the Source 
provided for operating the tube. The periodicity 

(C. 172-240) 
and the amplitude of the force is maintained uni 
form by reason of the fact that the commutator is 
rotated in Synchronism with the alternations in 
the power source Supplying the potentials for 
Operating the tube. 
According to a modification of my invention, 

the coil of the electro-magnet is excited from a 
plurality of tubes connected in push-pull rela 
tionship. By properly adjusting the number and 
the position of the segments of the commutator 
aSSociated with the tubes, an electro-magnetic 
force of any predetermined characteristics may 
be produced with apparatus of this type. 

Finally, the back-electromotive-force, arising 
from a current established in the coil of the elec 
tro-magnet, is prevented from perceptibly dis 
torting the character of the disturbance that is 
delivered by the system by the action of a recti 
fier that is so connected in the system as to shunt 
the coil. I have found that by the addition of the 
rectifier, a rather aggravating fault has been 
remedied. 
The novel features that I consider character 

istic of my invention are set forth with particu 
larity in the appended claims, The invention it 
Self, however, both as to its organization and its 
method of operation, togeth: with additional ob 
jects and advantages thereof, will best be under 
Stood from the following description of specific 
embodiments, when read in connection with the 
accompanying drawings, in which: 

Figure 1 is a view in perspective showing a 
vibrating System to which my invention has been 
Specifically applied. 

Fig. 2 is a view, partly in Section and partly in 
elevation, taken on the line II-II of Fig. 1, 
showing the principal motivating elements of the 
vibrator, 

Fig. 3 is a view in vertical section of the upper 
structure of the apparatus shown in Fig. 1, 
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Fig. 4 is a view in perspective illustrating cer 

tain electrical and mechanical features of a 
commutator utilized in an embodiment of my 
invention, 

Fig. 5 is a perspective view of the Sector disc 
of a commutator disc of a specific type, 

Fig. 6 is a second perspective view showing 
certain additional elements of the commutator 
disc, 

Fig. 7 is a schematic view showing the electrical 
circuit of an embodiment of my invention, 

Fig. 8 is a graph illustrating the action of the 
apparatus shown in Fig. 7, 

Fig. 9 is a schematic view showing a modifica 
tion of my invention, 
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Fig. 10 is a graph illustrating a characteristic 

of the apparatus shown in rig. 9, and 
FigS. and 12 are views illustrating further 

modifications of my invention. 
The apparatus shown in Figs. , 2 and 3 con 

prises a plurality of horizontai supporting blocks 
, near One extremity of which, vertical Support 
ing blocks 3 are mounted, and near the other 
extreity of which, brackets 5 of Substantially 
transverse C-Section are mounted. A bored 
tracket is Supported on the upper end of each 
werica block 3, and the openings 9 in each. 
bracket 7 are traversed by cylindrical projections 
li extending from a plate i3, Supporting the 
uppei' and of an enclosure 15 in which a sifting 
Screer, it is novatoly raouinted. 
The lower end of the enclosure 15 is supported 

oil & pitiality of studs 39 that angage a plurality 
of 3SSes 2i fastened to, or cast integral with, 
tae jjal is 23 of Fre enclosure, the Studs 9 are 
Sagpcited between the fianges 25 of the brackets 
5, of 2, C-section, on a bolt, 2 that traverses cir 
cilia; openings in the flanges aid an opening in 
:Ae CWye' ends of each Stuad. 
the projections is extending 3roin the plates 

3 Siggoting he iggai end of the enclosure i5 
ire cargole of groiating relative to the gracketS 
within whici iney ai'e supported, while the 

sids 39, supporting the lower end of the en 
close S.5, may 3e pivoted "elative to the bolts 

, Si3Coring tilein. Ehe region of engageme:ht 
O3 line Osses 23, projecting from the enclosure 
3, 33ad the studs 9 Inay be varied in a vertical 
action and consequently the angular position 
ae enclosure as adjusted in any predeter 

Eajagd is aaine. 
he necnanisna utilized in producing the vi 
ior in he sifting Screen 2 is mounted on a 

ite 29 Supported between the upper ends 3i of 
33, comprises a chamber 33 

i yinica is astered the core 35 and the 
Windings 3 of air electro-imaginet 39. The elec 
So-Yaagiae, 39 is adapted to be excited, as sihail 
2e explained hereinaster, and winex, excited, its 
COre 35 attracts a govae airinature it that is 
3'esiliently supported, adjacent thereto, between 
a piurality of compression springs 4:3 and d5. 

i. stud & projects iron the lower Suiface of 
&he bracket 19, to which the ainiature 4:3 is 
Eastered, and has Enounted on its lower end, a, 
lurality of legs 5i that are fastened to a rod 

53 which is in turn rigidly secured to the sifting. 
32"eel 7. As the argnature 4 noves under the 
acio; of the electro-imagnet 39 and the springs 
323s. 45, he screen it is in tui'in motivated. 

Ages' end of one spring 43 between which 
ge 43 oats, engages a, groove 55 

Rief is as owyer Surface of 2, cylindrica. Steli 
5' Supgcried C: & Sower end of S, threaded 
stud 59. ii.22 stud 59 projects from a cylindrica: 
extension 33 of the chare 33 wherei, he 
electio-Iiaget 39 and arginature 43 are nounted, 
he upper end of the Stud 59 has fasteined theire 

to a hand-Wheei 63 whereby the stud may he 
rotated relative to the tapped opening 65 in the 
extension 61 from which it projects. The veri 
cal position of the upper end of the spring 43, 
and hence the vertical position of the arnature 
41, may thus be regulated, and as a result the 
amplitude of vibration of the sifting-screen 
may be adjusted. The stud 59 is, of course, 
locked in asy one of its vertical positions. 
The electrical circuit of a system, whereby the 

excitation of the electro-magnet 39 is produced, 
is illustrated in Fig. . The apparatus con 

3. 
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prises an electric discharge tube 67, (preferably 
a grid-control gas discharge or glow tube), the 
principal electrodes 69 and 71 of which are con 
nected to the terminals of the coil 37 of the 
electro-magnet 39, and the power for the opera 
tion of which is supplied from an alternating 
current source 3. 
The control electrode 75 of the tube 67 is con 

nected through a brush 6, to the shaft 77 that 
supports a conducting disc 9 provided with an 
insulator Sector 81 and rotated through a sys 
ten of gears 83 from a Synchronous motor 85. 
The power for the motor 85 is supplied from the 
Satae source 3 as supplies the potentia be 
tween the anode 69 and the cathode 71 of the 
use 6. 
The disc 9 is engaged by a plurality of fixed 

busines 87 that are connected to the terminals 
89 and 90 of a split gower supply source 9 such 
as a battery. iiie remaining termina 92 of the 
Source 9 is con:lected to the anode 69 of the 
tus 6. 
As the disc 79 'Otates, a voltage of predeter 

rained inagnitude and of predetermined polarity 
is in pressed on the grid 75 of the tube 67, and 
as a result the condition of the electric discharge 
in the tube 37 is Yaried. in apparatus of the 
type iliustrated in Fig. 7, the grid 5 of the tube 
6 is alternately adjusted to negative and posi 
tive potentials reiative C the anode 39, and the 
tube is alternately in an unexcited and an ex 
cited state, espectively. The electro-magnet, 39 
in turn responds to the condition of the Libe 8 
and causes line screen £o e 'eciprocated ac 
icordingly. 
AS its rated iii tig. 3, he eiectric discharge 

Sube 37 is of the ot, cathode type. ::t is inder 
stood hat Ciuli'ai 3ectrode tubes Of the cold 
cathode type &re also useable in reciprocating 
Systeins of the type described herein. However, 
Where a coinparatively heavy current is tilized, 
it, is preferable that, the tubes ce of the hot 
cathode type 2nd; for he heaviest duty grid 
controlled inercury gool cathode tubes are pref 
eraioie. 
The cathode 7 of the tube requires consider 

aioie line to be eated to a groper temperature 
for emitting, aid it is seriously impaired if it 
enits before i, eaches Shis temperature. A 
tire delay elay 93 is therefore provided for 
preventing the application of the requisite po 
tential between the Sinode 39 and the cathode 
71 of the tube 6 til the cathodie as attained 
a proper temperature. 

5urthermore, it is understood that the poten 
tials applied to the gridi '5 by the contact, disc 
9 : List ice giroperiy reiated in poisrity to the 
potentials applied between the rincipal elec 
rodes 69 and of the tube 6'7 for Satisfactory 
operation of the systein. it is to be noted that 
the proper curren, is Ynot passed by the tube 67 if 
tile grid 5 is of negative polarity relative to 
the anode 69 at the beginning of each cycie of 
operation of the disc 9. 
The coil 94 of relay 95, equipped with a con 

tactor 96 that is adapted to regulate the activity 
of the motor circuit, is therefore included in the 
principal circuit of the tube 67. The contactor 96 
is in parallel with the contactor 97 of the time de 
lay relay 93 and when the latter closes the motor 
circuit is open unless the tube 67 is passing Suff 
cient current. That is to say, power is not sup 
plied to the motor 85 unless the disc 79 is prop 
erly oriented in phase relative to the alterna 
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tions of voltage impressed between the principal 
electrodes of the tube 67. 

Initially the motor 85 is started through the 
contactor 97 of the relay 93 which is in engage 
ment with the lower fixed contacts of the relay 
when power is applied. When the Cathode 71 is 
properly excited and the relay 93 is energized, 
the motor 85 can only be energized through the 
contactor 96 of the relay 95. If the disc 79 is so 
Oriented at any time that the device 67 remains 
deenergized for an appreciable interval, the relay 
95 is deenergized. When the supply of energy to 
the motor is thus stopped, its speed decreases 
and, in coasting the disc, necessarily passes 
through a condition in which the device 67 be 
Comes energized and the relay 95 receives an im 
pulse to energize it. It is evident that at the 
time that the relay 95 receives the energizing 
impulse the rotor of the motor 85 may be moving 
so slowly that it is pulled into proper step by the 
engagement of the contactor 96 with its corre 
Sponding fixed contacts regardless of how slug 
gish the relay 95 is. However, in the preferred 
practice of my invention the relay 95 is a rather 
quick acting relay. 

It is well to point out that the relays 93 and 95 
have not been shown in the modified systems 
illustrated in Figs, 9, 11 and 12. However, they 
have not been incorporated in the views for pur 
poses of clarity. Their incorporation in the actual 
Systems of the type shown in Figs. 7, 9, 11 and 12 
will be apparent to One skilled in the art and the 
relay Systems are, as a matter of fact, generally 
incorporated in actual apparatus of this type. 

Finally, it is apparent that if tubes of the cold 
electrode type are utilized the time delay relay 93 
is not necessary. The circuit is then slightly 
modified. 

It is to be noted that as illustrated in Fig. 7, 
the restoring force for the screen 17 is provided 
by a tension spring 98 instead of two compres 
Sion Springs as is illustrated in Figs. , 2 and 3. 
This feature of the illustration should only be 
regarded as Symbolical. 
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In Fig. 8, the action of the Systein shown in 
Fig. 7 is illustrated graphically. The shaded 
areas 99 under the curve 101 of comparatively 
Small amplitude, represent the periods during 
which current is flowing through the tube 67. 
The curve 103, of large amplitude, indicates the 
position of the screen 17. The values of positive 
ordinate, represent its position as it approaches 
the magnet 39, and the values of negative ordi 
nate represent its position as it retracts from the 
magnet. The potentials 89 and 90 of the grid are 
designated below the axis of ordinates on the 
graph. 
AS can be seen from the graph, according to 

my invention, provide, essentially, a device 
whereby a mechanical frequency of a predeter 
mined period is attained from an electrical fre 
quency of given period. In the particular case 
illustrated in the graph, the mechanical fre 
quency is 4 of the electrical frequency. Thus, 
a frequency of 60 cycles, which is ordinarily 
available, yields a mechanical frequency of 20 
cycles. 

It is, furthermore, to be noted that by Syn 
chronizing the rotation of the Sectored disc 79 
with the alternations of the power supplied to 
the tube 67, I am able to obtain a condition 
wherein the oscillations of the mechanical vi 
brator 17 are uniform in period and magnitude. 
Apparatus of the type illustrated in Fig. 7 may 

be utilized to attain a mechanical motive vibra 

3 
tion comparatively simple in character. Modes 
of vibration of more complicated character may 
be attained with apparatus of the type illustrated 
in Fig. 9. 
The apparatus illustrated in this view com 

prises a plurality of tubes 105 and 107, herein 
shown as hot-cathode grid-glow tubes, the anodes 
109 and 111 of which are connected to two termi 
nals 113 and 114 of a power-transmission trans 
former 115 and the cathodes 117 and 119 of which 
are connected to a shaft 121 whereon a commu 
tator 123, of a predetermined character, is 
mounted. 
The grids 25 and 27 of the tubes 105 and 107 

are connected to brushes 129 and 131 that are 
adapted to make contact with the segments 133 
and 135 of the rotating commutator 123 through 
power Sources 137 and 139 of Suitable electrica 
character. The exciting coil 3 of the electro 
magnet 39 is connected between the electrical 
center 141 of the secondary 143 of the trans 
former 115, whereby power is supplied to the 
tubes 105 and 107, and the common electrical 
center 145 of the Secondary 147 of the trans 
former 149, whereby power is Supplied for heat 
ing the cathodes 117 and 119 of the tubes. 
As is illustrated in the view, a negative bias 

is impressed on the grid 125 or the grid 127 of a 
tube 105 or a tube 107, when the brush 129 or 
the brush '13 associated thereWith makes contact 
with the conducting element 133 of the con 
mutator disc 123, and, correspondingly, the grid 
is insulated when the brush makes contact with 
the insulating segment 35 of the commutator. 
In the latter case, the corresponding tube breaks 
down and a current passes through the exciting 
coil of the magnet. 

It is seen that the condition produced in the 
electro-magnet is determined by the angle be 
tween the brushes 129 and 131 and by the angles 
Subtended by the insulating and the conducting 
segments 133 and 135 of the commutator disc 
123. 

It has long been known that the passage of 
a current through an inductor causes a mag 
netic flux to be set up in the region aSSociated 
therewith. When the current is decreased the 
flux decreases in turn, causing the current to 
maintain itself. 
In the present connection, the persisting cur 

rent tends to produce an electromotive force be 
tween the principal electrodes of the tubes 105 
and 107 which in turn tends to maintain the 
tubes in a state of excitation. Consequently, the 
character of the mechanical vibrations that the 
system yields is distorted. 

have found that this undesirable condition 
may be eliminated by the addition of a rectifier 
15 shunting the coil 37 of the electro-magnet 39 
and of such polarity that the persisting current 
from the coil is dissipated in its circuit, and does 
not pass through the tubes 105 and 107. It is 
to be noted that When the current through the 
coil 3 decreases, the Voltage across the rectifier 
is in Such a direction as to cause it to pass 
current. 

In Fig. 10 the curve 153, wholly above the axis 
of abscissae, illustrates the condition that is at 
tained in the tubes when the shunting rectifier 
151 is not present in the circuit, and the lower 
curve 154 illustrates the condition when the recti 
fier 151 is added to the circuit. If the discharge 
rectifier 151 is included in the circuit, the excess 
energy represented by the shaded area in Fig. 
i0 is dissipated therein. The ordinates of the 
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4. 
curves may be regarded as proportional to the 
voltages impressed between the principal elec 
trodes of the tubes in each case; 

It will be noted that unless the current in the 
shaker-coil 37 and hence in the last tube is zero. 
before the voltage of the anode 109 or li1 relative 
to the cathode 117 or 119 becomes positive, an 
increase in current in one tube, and therefore in 
the shaker-coil, results. The consequent motion 
of the shaker is therefore rather irregular. When 
it is remembered that the current in the shakei's 
coil 37 and consequently in the last tube to carry 
the current is, under ordinary circumstances, 
built up during severai half-cycles 155 of the 
power supply source and is required to break 
down during one half-cycle 156 of the power 
source, the utility of the improvement, described 
above, is ciearly seen. 

It is to be noted that the discharge energy is 
dissipated in a resistor in the present embodiment 
of my invention. It is well to point cut that in 
practice the energy may be fed back into the 
supply and rendered useful. 
As with the apparatus of the type illustrated 

in Fig. 7, so also in the apparatus described herer 
in above, the commutator disc i23 is Syncisionized 
with the alternations of the power Supply source. 
The disc is driven from 3, synchronous Singios 35 
actuated from the same source as i.e. tubes. 

Jinder ordinary circumstances a comantitator 
disc of the well-known type, having Cox ducting 

d. Enosh-conducting segments, Sinay be utilizei. 
17&ver, I save found that under certain co 
ios, it is advantageous to employ a disc 5' 

: 32 yge sino win in Sigs. 5 &nd 6. 
She disc 157 illustrated in these views co 

grises a plurality of Enetallic segments 2.59 and i6. 
parated oy insisting strips i33. Che Segment 

59 is cosanected conductively to the drive-shaft 
: iaie disc waite the remaining segmentS 6i 

Suated Ginei'efroin. 
e; the disc 3.5 is utilized in apparatus oil 

2e y3s illustrated in 3ig. 9, at certain periods 
(during the rotation of the disc, the brushes 2S 
Sociated with the tubes are insulated, and aS 2, 
result, &e tube corresponding to an insulated 
R323s, breaks down and produces a State of ex 
citation in the electionagnet. 

it, is to be noted that, the aigie Subtended by 
the segments of the commutator disc may be Va.-- 
tied toy connecting certain of the Segments o 
gene with wires 165 bolted in the Surface of 
the segmeists. The character of the novement 
produced in the nechanical vibrator Yanay thus ge 
Vaied. 

in Figs. i2 and 2, Khodifications O (2y iVe:- 
tion are illustrated. 

Ei apparatus of the type illustrated ix. 3i 
:he sectifier 15 provided oi dissipating : 
eaegy &ising froxi, the back-current hirough ine 
coil of the electro-Gagnet, 67 is inductively cou 
gled to the coil throug Which he tube current, 
passes. The tutes 69 and 3' are i3S.Eated as 
cold-cathode grid-glov7 tubes but the illustration 
Siouid e regarded only as Syncolica, he 
core 72 is analogous to the core 35 to Which ef 
erence is Agiade above. 

in apparatus of the type iliustrated in Fig. 
12, independent coils i73 and 75 are provided to 
correspond to the individual tubes 2nd 79. 
These coils are Khagnetically coupled with each 
other and with the rectifier 151 that is provided 
for dissipating the energy arising from the back 
Current, iliae core 180 corresponds to the core 
35 of the apparatus illustrated in Fig. 7. 
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It is well to point out that, although my in 

vention has been illustrated as specifically ap 
pied to a mechanical vibrator, certain phases 
of it have more general applicability. In par 
ticular; it is Well to reiterate, that apparatus of 
the type illustrated in Fig. , or 9 may be uti 
lized to attain a periodic electrical or mechanical 
disturbance of predetermined properties from a 
source of power having a series of given prop 
erties. 
Again, it is to be noted that my invention should 

not be restricted to apparatus of a type wherein 
only grid-glow tubes are utilized. Electric dis 
charge tubes of any type, such as thermionic 
valves or mercury discharge tubes, preferably 
with keep-alives, may be utilized in certain con 
nections with Success. It is, however, of interest 
to point out that for the present application the 
hot-cathode grid-glow tube of the type designated 
in Fig. 9 has been found most useful. 

Specifically, it is to be noted that the specific 
orientation of power sources such as 93 and 137 
and 39 should only be given symbolicai sig 
3icance. In apparatus of the type illustrated in 
Fig. 9, or exatia ple, the system can be operated 
With Success i & power gpply source is connected 
between the sha, 23 of the commutator disc 123 
and the electrica: center of the cathodes it 
3.Ed. ii. 9 of Eine Lies 305 and it'. 

have also ?olid Snat satisfactory results may 
ge attailed. With 3, tie he characteristics of 
7inicii &re Suicil that it Zay Fe Seguiated by al 
&ernately coininécting the grid to he aisode and 
the Catilode, O by alternately connecting the grid 
É0. One paincipai electrode and allowing it; to ioat 
freeiy. 
Aithough a nave shown and described certain 

Specific eroodinents o? Any invention, 3 six guily 
aware that Xmainy anodifications thereo are os 
Sible. ify ilvertioa, herefore, is not to be re 
S&S"icted except in Soia," as is necessitated oy the 
prior art and y the Spirit of the appenied caims. 

claim as gy is vention:- 
2. Conti'oi apparatus coin prising an electric dis 

claige device. Eaving 2, control electrode and a 
2iurality of principai electrodes, neans for apply. 
ing an aiterating potential detween said prin 
cipal electrodes and 220ains synchronized gith 
Said alternating potential for applying potenitials 
Retween said control electrode and said 'rincipal 
eiectrodes to vary the current transmitted between 
Said principal electrodes. 

2. Control apparatus comprising an electric dis 
charge device including a control-electrodie, an 
aiernating Source of power for energizing said 
device, 2, plu:'ality of additional sources of power, 
33d Reans Syncia"CZaized with the aitternations of 
aid first 33.16d. Sorce of power coacting with 
Said additional Sources of power to vary he po 
tential of Said control-electrode to vary (;he state 
O3 excitStics of Said device. 

3. Control ap2aratus goggirising a bitiality of 
electric discharge devices, each device it clading 
& Contol-electiode, aa aliergatizag source cf pow 
er 2.SS0iated with Said devices, and sine2: Syn 
chronized Wiiia said source for applying poten 
tials to the coitol-electrodes of said devices to 
Vary the state of excitation of said electric dis 
charge devices. 

4. Control apparatts comprising a pirality of 
plural-electrode electric discharge devices con 
rected in push-pull "elationship, an alternating 
Source of power for energizing said devices, and 
means Synchronized with the alternations of said 
Source of power for applying potentials to the 
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control-electrodes of said devices to alternately 
vary the state of excitation of said devices. 

5. In apparatus for transforming an electro 
motive force of given characteristics of frequency 
and amplitude into an electro-motive-force of pre 
determined characteristics of the type including 
a commutator disc, a source of power associated 
With Said disc, and a plurality of electric dis 
charge devices, said electric discharge devices 
comprising a plurality of principal electrodes, and 
a control electrode, the potentials of said prin 
cipal electrodes being applied from said given 
electro-motive force, and the potentials of said 
control electrodes being applied through said 
commutator disc from said source of power asso 
ciated therewith, means for controlling the phase 
relation of the potentials applied between said 
principal electrodes and the potentials applied 
to said control electrodes. w 

6. Control apparatus comprising energy trans 
lating means, at least one electric discharge device 
incorporating a control electrode and a plurality 
of principal electrodes for transmitting power to 
said translating means, alternating power supply 
means for impressing an electromotive force be 
tween the principal electrodes of said electric dis 
charge device, means operating in synchronism 
with said power supply means for alternately ap 
plying a distribution of potential between said 
control electrode and said principal electrodes to 
maintain said electric discharge device deener 
gized and another distribution of potential be 
tween said control electrodes and said principal 
electrodes to energize said electric discharge de 
vice, and means responsive to the current trans 
mitted by said electric discharge device to main 
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S 
tain said potential-distribution-varying means in 
synchronism with Said power Supply means. 

. Control apparatus comprising an inductor, 
power supply means, means including an electric 
discharge device, having an energized and a de 
energized condition, connected to said inductor 
and to said power supply means for transmitting 
periodic unidirectional current impulses there 
through, and an asymmetric network connected to 
said inductor in such manner as to be non-con 
ductive to the unidirectional current transmitted 
through said inductor and conductive to a current 
in the direction of the electromotive force built up 
by the collapse of the flux in Said inductor during 
the intervals between pulses of unidirectional 
current, for shunting out said electric discharge 
device during these intervals. w 

8. In control apparatus of the type incorporat 
ing an inductor, power supply means, means in 
cluding an electric discharge device having an en 
ergized and a deemergized condition, coupled to 
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Said inductor and to Said power Supply means for. 
transmitting periodic unidirectional current in 
pulses therethrough, means for Suppressing the 
influence of the collapse of magnetic fux in said 
inductor, during the intervals between Said pe 
riodic impulses, in maintaining said electric dis 
charge device energized, said means including an 
asymmetric network and means for coupling said 
network to said inductor in such manner that it 
is non-conductive to said unidirectional impulses 
transmitted through said inductor but is conduc 
tive to current impulses having the polarity of 
the potential generated by the collapse of said 
flux. 

JOHN W. DAWSON, 
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