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My invention relates to electrical 8ppara 
tus suchas oscillographs and particularlyto 
electrical-discharge or cathode-beam oscil 
lographs. r 
One object of my invention is to provide 

a device ofthe aboveindicated characterthat 
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shall.comprise fewer parts than similar de 
vices heretoforeemployed. 
Another object of my invention isto pro 

vide a single or_unitary device ormeans tha? 
shall perform the function of a plurality of 
elements heretofore employed. 
Another object of my invention is_to pro 

vide an oseillograph of the cathode-beam 
type and embodying a target_and an aper 
türed shield that shall provide greater de 
flection of the beam for a given space and 
that shall permit both the target and the 
ope"inginiheshield.to be smalle thanin 
similardevices heretofore employed. 
Afurtherobjee ofmyinventionisto,pro 

vide an electrical apparatus that shall be 
simple and durableim construction economi 
calto manufacture and efective inits oper 
ation. 
Heretofore in cathode-beam oscillographs 

for defecting the beam in accordance_with 
?a quantity tobemeasuredon. sensitizedrec 
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ord chart it has been usual to protect the 
chart from diffusion of the beam during 
periods that the beamis not being deflected 
fromitsneutral orzeroposition tointerpose 
a beam-absorbing target and a shield hav 
ing an aperturein line.with the beam in the 
neutral position thereof 
In order to direct the beam aside from 

thetarget through the shield opening it has 
beenusual to provide flux-producing means, 
such as condenser plates forinitially deflect 
ingthe beam a second ??g II}83I1S 
for re-directing the deflected beam and a 
third flux-producing means for concentrat 
ing the beam A fourth flux-producing 
meansis alsousually provided to further de 
flect the beamin accordance with atime con 
stant. * 

In practicing my invention I provide a 
single or unitary device means.or entity 
which both concentrates and re-directs the 
beam after it has been initially deflected, 

thereby replacing a plurality of devices or 
means such as the second and third means 
mentioned above by a single entity and cor 
respondingly simplifying by reducing the 
number ofparts andthesize ofthe apparatus 
andrenderingit more efective. 
Pig 1 of he 9ccompanying,drawing is 

a diagrammatic view ofanoscillographem 
bodying my invention together with a dia 
gram of appurtenant circuits and apparatus 
forrenderingit operative. 
Fig 2,is atopplanview ofa diagrammatic 

structureshownin Fig.3? 
Fig.3is an enlarged view of a portion of 

the deviceshownin Fig.1?withcertainspaces 
represented asgeometric Solids and 
Fig.4 is a diagrammatic representation of 

a space discharge or beam illustrating how 
it difuses froma position nearits origin and 
becomes concentrated before reachingits ob 
jective. 
Referringto Fig 1.the device comprises, 

ingeneral a fluid-tight vessel or container 
havingalowerendorbasechamberportion 2 
for the reception of a record-receiving ele 
ment?3, an intermediate or beam-control 
chamber portion,4 and a top or electrode 
chamber 5, a cathode 7 an anode 8 initial 
beam ortrace-deflecting means such.as Con 
denser plates 10 a concentration coil 12 a 
target 14 a shield 15 having an aperture 16 
therein further beam-controlmeans such as 
condenser plates 18, a source 19 of electro 
motive force for energizing the electrodes 7 
and8, atransmission line orother circuit 20, 
a voltage of whichisto be measured a volt 
age-reducing device 22 for energizing the 
condenserplates10in proportiontothe volt 
age between the line 20.and the ground23 a 
source 25 of electromotive force forthe con 
centration coil12 and a circuit 27 for ener 
gizing the condenser plates 18. 
The vessel comprising the parts 2 4 and 

5 may be of any suitable construction thatis 
sufficiently vacuum.orgastight; the parts 2 
and4 being preferably ofmetal andthe part 
5 preferably of glass. 
The lower-end or base chamber portion 2 

may bevariously constructed as by havinga 
door not shown for the reception of the 
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record element 3, by having one of its walls 
of glass or other material whereby the ele 
ment 3 may receive its record through such 
wall or be otherwise constructed to receive 
astationaryrecord plate asshown.or 8 mov 
able plateorroll asiswel known inthe 8rt. 
The anode.8 is provided with an.opening 

29through whicha beam 30,in the form of a 
permeable trace through space.or_an elec 
trical discharge from the cathode 7 is nor 
mally projected alonga line intergepting the 
target 14 and extendingthrough the opening 
16intheshield15. 
The concentration coil12, suitably spaced 

from and located beneath the condenser 
plates 19 is preferably log8ted putside the 
intermediate chamber portion 4 as illus 
trated although it may be disposed within 
the chamber by reducing the size of the goil 
orbyenlargingthesize ofthechamberatthis position. 
Upperand lowermagnetig disks32 and33, 

respectively aredisposed substantiallyinthe 
planes of theends of the goil12 and are pro 
vided with?slots 35 and 36, respectively, 
through which the beam 30 may pass The 
coil12 andthe disks32 and33 are supported 
in the relations shown in any suitable man 
ner these elements, 12 32 and 33 together 
constitutingthe singlemeans unitary device 
orentity for performing the doublefunction 
of concentrating and defleeting or.redirect 
ing the beam 30 as will hereinafter more fully appear. 
?? target 14issupported centrally with 

respect tothe length and diameter ofthe coil 
12 in any suitable manner not Shown_and? 
while preferablygrounded may beinsulated 
from ground or have a potentialimpressed 
thereon. 
The shield 15 supported in the chamber 

portion 4 is ? of metal. - 
The condenser plates 18 are disposed with 

respect to the beam 30 in such manner that, 
whenthebeam30tendstomovetherebetween, in a plane substantially parallel thereto itis 
also deflected by a voltage fromthecircuit27 
at ? angles to that.plane and propor tionaltothesecondmagnitudequantitymeas 
ured suchastime amperesor9therq?antity. 

In.operation under normal conditions in 
the line 20.the beam 30 projects in a direct 
line from the cathode 7 through the anode 
opening 29 through a position between the 
condenser plates10 and through the slot 35, 
tothetarget14bywhichitisgbsorbed.?The target beingovertheopening16intheshield 
15 protects the sensitized element 3 against 
*?? by difusion rays from the beam30. en a voltagesurgeoccursontheline 20, 
by an inductive lightning.charge or other 
gause the proportionately increased voltage 
betweenthe condenser plates 10 causes a de 
flection of the beam by a space efect orelec 
trostatic field action between the plates 10. 
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Such deflectionisillustrated,in Fig.1?where 
by,the beam 30 extends between?a position 
adjagent to the center of the space between 
the plates 10and through a position adjacent 
to the left end of the slot35 to a left-side 
centerpositionin the coil12. 
During?transit through the coil 12, the 

beam 30?is twisted as is hereinafter more fullyexplainedinconnection with Figs.2and 
3 sothatitemerges fromthe lowerslot36?at 
an angletoits line ofentry to the upperslot 
35 Irrespective of the degree or amplitude 
of defectionsuficient tocausethe beamtoby 
pass thetarget 14 the beamis alwaysfocused 
or directed through the_opening 16 in the 
shield 15 and ifthe condenser plates 18 are 
deenergized oscillates back and forth be 
tween these plates in a plane.substantially 
parallel thereto to record a line X?X on 
the Tecord element or plate 3. The line 
X?X under such Conditions is an indica 
tion of the maximum deflection of one or 
more deflections of the beam. 
However to obtain atime-voltage wave or 

curve record 38 on the element 3 the con 
denser plates 18 are energized and disposed 
to deflect the beamat right anglestoits origi 
nal deflection alongthe line X?Xin the di 
rection of a line Y?Yoftheelement the re 
sultant movement of the beam causing the 
Curve 38. 
In similar oscillographs heretofore em 

ployed the condenser plates which are dis 
plaged bythe.coil12 hereof were necessarily 
offlat-planeshapeandin parallel-planerela 
tion the size of such plates and the diameter 
ofthe intermediate chamber portion thus de 
pending oneachother Inotherwords.with 
the chamber portion4 ofthe diametershown 
herein the gondenserplates which might re 
place the coil.12?for deflecting purposé only, 
would limit the amplitude of beam deflection 
considerably as compared with the ampli 
tude permitted by my device Inthis device, 
the amplitude of beam deflection is limited 
only by the diameter of the chamber.4 and 
not by condenser plates that could be placed 
therein. 
By reason of thisincreased deflection the 

blind spot caused on the curve 38 when the 
beam passes laterally over thetarget 14 be 
comes a Smaller proportion of the curve. 
Further by the construction shown both the 
target 14.and thg.opening 16may besmaller. 

Referringto Figs.2 and3 in which corre 
sponding parts are.designated by corre 
sponding reference characters cylinders A 
and B.areillustrated which however arenot 
actually solids or structural elements in the 
device but are_only outlines of cylindrical 
spaces_about which the beam 30is helically 
twisted by a space or magnetic-field effect 
thereon of the coil12. - 
Whenthe beam 30is deflectedtotheleft?as viewedin Fig.3,bytheefect oftheplates10, 
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it pivots about a center point between the 
plates108ndalongthestraight-lineslot35to 
a point Madjacent to the upper-end perime 
ter ofthecylinderA. 
The plates32and 33.are ofmagnetie mate 

rial to cause a straight-line magnetic field 
therebetweenthat shallbeparalleltothe cyl 
inders A and B. 
The beam 30 entering this straight-line 

field at the point Mat an angle to the field 
lines is reacted upon by these lines to cause 
the beam totwist ?? about the cylinder 
A and to approach the lower slot 36 from a 
point N. 
As viewedin Fig 2, the point Nis about 

200° about the cylinder Afrom the point M. 
Asshown more clearlyin Fig 2 the beam 

30istangent tothe cylinder A at bothits ap 
proaching position Mandatits departingpo 
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sition N relative thereto thereby causingthe 
beam after deflection fromitscentral origin 
orzeropath between the plates 10 to return 
to a point on this path at the aperture 16in 
the shield15. 
The point between the plates.10 and the 

point at the aperture 16are equidistant from 
the center of the coil12 at which the target 
14is disposed. 
Thus asidefrom the helicalortwistingef 

fectonthebeam,thecoil12actsasalenstore turnthebeamtoitsneutralororiginline. 
As the beam 30 above the plate 32 swings 

backtowardthecentralaxisoftheplatealong 
the slot 35 the cylinder A progressively de 
creasesin diameteruntil atsaidaxis the cyl 
inder disappears entirely orbecomes merged 
as a straight?line coincident with the then 
straight-line beam which hits the target 14. 
Duringthismovement andsolongasthe cyl 
inder Aretainsitsidentity assuch the beam 
30is helically twisted about the eylinder but 
finally resolves itselfinto.astraight line at 
the centralaxis or origin line of the beam. 

Continued defection of the beam to the 
right of center above the plate32begins the 
creation ofthespace cylinder Bwhigh gradu 
ually grows larger untilit reaghes the maxi 
mum diameterillustratedandabout which the 
beamissimilarly helicallytwisted andin the 
same direction to that in whichit istwisted 
about the cylinder A. 

Irrespective of the helicaltwisting of the 
beamin the space between the plates32 and 
33?it pivots about the centralpoint between 
the plates 10in the plane of the.slot35 and 
aboft a pointinthe aperture 16in the plane 
ofthe slot36. Below the shield 15 the beam 
isagain deflected bythe space effect provided 
by the plates 18. 
Referringto Fig.4 the beam 30 is shown 

in the position it occupies in Fig..1 and in 
the positionit occupies at the left in Pig 3. 
Lines40 diagrammatically outline difusion 
rays from the beam30 
Whilethe beam graduallyincreasesits dif 

3 

fusion from the anode opening 29, it is still 
? concentratedatthepoint between the plates?10 and as it passes through the 
congentration coil12,itisagainconcentrated 
at the point16to a degree sübstantiallyequal 
to its concentration at the point between the plates10. 
Thisactionservestogive asharprecord or 

line 38 on the ?element 3. 
Devices heretoforeemployed haveutilized 

condenser platessimilarto the plates 10 and 
18 but have alsoused another set of plates 
.therebetween to cause the deflection caused 
by the coil 12 herein and have required a 
furtherelement or coilforconcentratingthe 
beam. 
By my invention the functions of thein 

termediate set of plates and coil or coils, 
which have beenused for concentration pur 
poses alone have been combinedin one unit 
or entity namely the coil12 andits appur 
tenant.parts with aresultantsavingofspace, 
reductioninthe numberofparts,economy of 
manufacture and.other adyantages. 
While I have shown and described a par 

?icular form of my?invention Shanges mgy 
be.made therein without departing from the 
spirit and scope thereof asset forth in the 
appended claims. 
I claim as my invention: 
1 In.gombination means for projecting a 

permeabletracethrough space forproducing 
a remote effect Bnd means including a uni 
tary device providingaspace efect afecting 
thetracetoconcentratethesame andto direct 
the trace in accordance with predetermined 
conditions, 

2. Incombination inelectrical apparatus, 
means for efecting an electrical space dis 
charge and means including a unitary de 
vice providing electrical space efect affect 
ingthe dischargetoconcentratethesame and 
to direct the_discharge in accordance with 
predetermined conditions. 

3. In combination in electrical apparatus, 
meansformaintaininganelectricaldischarge 
beam means for preventing access of the 
beam to a predetermined position andmeans 
forrenderingsaid preventingmeansinopera 
tive to prevent access of the beam to said 
positionincluding unitarydevicefordirect 
ingand coneentratingthe beam. 
4 In combination in electrical apparatus, 

meansformaintaininganelectricaldischarge 
beam means for preventing.access.of the 
beamto a predetermined position and means 
forrenderingsaid preventingmeansinopera? 
tive to prevent access of the beam to said 
osition including means for deflecting the 
? and a unitary device for re-directing 
and goncentr?tingthe be?m? 

5. In combination in electrical apparatus, 
means for maintaining an electrical dis 
charge beam means including a unitary de 
vice for concentrating the beam and deflect 
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ingitin aceordance with predetermined con 
ditions andmeansforre-directingthebeam. 
6 Incombination inelectrigal?paratus, meansformaintaininganelectricaldischarge 

gbeam?means for deflecting the beam me"ns 
including a unitary devicefor concentratin 
the deflected beam and re-directing_it an 
meansfor deflectingthe re-directed beam. 
7 In.combination inelectrieal8pparatus, 10 meansformaintaininganelectricaldischarge 

beam means for preventing.access of the 
beamto a predetermined position?means for 
rendering said preventing_means inopera 
tive to prevent access of the beam to said 

15 position ingluding a unitary device for di 
recting and concentrating the beam and 
means for directing the beam after it has 
been directedby said device. 
8 In combination inelectrical apparatus, 

20 meansformaintaininganelectricaldischarge 
beam means for preventing access of the 
beam to a predetermined position means for 
renderingsaid preventingmeansinoperative 
to prevent access ofthe beam tosaid position 

25including means for defleeting the beam and 
a unitary device for re-directing and con 
eentrating the beam and means for further 
directing the re-directed beam. 

9. Incombination in electrical apparatus, 
30 meansformaintaininganelectricaldischarge 
beam anelementhaving an openingthrough 
which said beam may pass and means in 
cluding a unitary device for concentrating 
the beam and directingit toward said open 

35 ing. 
10. In combination in electrical appara 

tus means for maintaining an electrical dis 
charge beam an element having an opening 
through which said beam may pass toward 
predetermined position means for prevent 
ingaccess ofthe beamtosaid position means 
forrenderingsaid preventingmeans inoper 
ativetoprevent accessofthe beam to Said po 
sition including means for deflecting the 

45 beam anda unitary device for concentrating 
the beam and directingit toward said open 
ing and means for directing the beam after 
it has passed through said opening. 

11 In combination in an oscillograph, 
meansincluding spaced electrodes energized 
by a source ofconstant voltage formaintain 
ing an electrical disgharge beam means for 
preventing,8ccess pf.he be"m.to,predeter 
mined position including a shield having an 

50 

55 
means for deflecting the beam around said 
targetthrough saidopeningincludingmeans 
energized by a variable voltage for deflect 
ingthe beam andunitarymeansenergized by 
a constant voltage for concentrating and re 
directing the beam. 
12 In combination,_in an oscillograph, 

means including spaced electrodes energized 
by asource ofconstant voltage formaintain 

65 ing an electrical discharge beam means for 

opening and a_target over_said opening and 

preventing,8ccess pf.he be?m o,predeter 
mined positionincludingashield havingan 
opening and B target over said opening 
means for deflecting the beam around ? 
target through saidopeningincludingmeans 
energized by a yariable voltage for deflect 
ingthe beamandunitary meansenergizedby 
8.constant voltage for goncentrating Rnd Fe 
diregting the beam and means energized by 
another voltage for further deflecting the 
beamin accordance with atime constant. 

13 In an oseillograph means forposition 
ingasensitizedrecordsheet meansincluding 
spaced electrodes.energized?by a source of 
consant voltage formaint?ining an electri 
cal discharge beam a shield having an open 
ing 8 target on a line between Said opening 
8nd the originalzeroline ofthe beam means 
for deflectingthe beam around Saidtarget in 
accordance.with a quantity to be measured, 
a single coil for concentrating and redirect 
ing the deflected beam through said opening 
ontosaid recordsheet and means for deflect 
ingthe beam afterit hasbeen passedthrough 
Said opening. - 
14 In a cathode-beam.oscillograph,acath 

ode an apertured anode through which a 
Cathode beamis projected meansfor deflect 
ing the beam asit comes from the anode, 
means including a.single coil for concen 
tratingand redirecting the deflected beam a 
targetin a spage.surrounded by said coil an 
apertured?shield toward the aperture of 
which the beamis directed bysaidooil means 
for deflecting.the beam ?after it passes 
through saidshield andmeansforrecording 
movement ofthe beam. 

15.,In a cathode-beam oscillograph, a fluid-tight vesselincludingabase-endrecord 
ing-chamber portion an intermediate beam 
Control.chamber portion and a top-end elec 
trode chamber portion a cathodeintheelec 
trode-chamber adiacent the top-end thereof, 
an anode disposed and having an_opening 
Communicating between the electrode-cham? 
ber ?nd the intermediate chamber through 
which 9 cathode beam passes condenser ele 
ments in the intermediate chamber beneath 
the "node for deflecting the beam a single 
coil beneath the condenser elements for con 
gentrating and redireetingthe beam atarget 
in the intermediate chamber surrounded 
the coil a shield in theintermediatechamber 
below the goil h?ving an 8perture toward 
which the beam is directed??and condenser 
elements in the intermediate chamber below 
thegoilfo deflectingthebeamat?ight angles 
to its deflection caused by said first con 
denserelements and the coil afterit passes 
through the shield. 

16 In a cathode-beam oscillograph a fuidtightvesselincludingabase-endrécord 
ing-chamber portion an intermediate beam 
control chamber portion and a top-endelec 
trodechamberportion acathodeintheelec 
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trode-chamber adjacent the top-end thereof, 
an anode disposed and having an_opening 
communicating betweentheelectrode cham 
ber and the intermediate chamber through 
which a cathode beam passes condenser ele 
ments in the intermediate chamber beneath 
the anode for deflecting the beams a single 
coil surrounding the intermediate chamber 
portion beneath the condenser elements for 
concentrating and redirecting the beam, 
slotted plates in the.intermediate chamber 
adjacent totheendsofthe coil atargetinthe 
intermediate chamber surrounded bythe col 
betweensaid plates ashieldintheintermedi 
ate chamber below the coil having an aper? 
turethrough which the beamis directed and 
condenserelementsintheintermediatecham 
ber below the coilfor_deflecting the beam at 
right anglestoits deflection caused by said 
first condenser elements and the coil afterit passesthroughtheshield. 

17 Inelectricalapparatus meansforgen 
erating an electrical-discharge beam means 
for preventing aecess of said beam to a pre 
determined position and means for render 
ing said preventing means inoperative.to 
preventaccessofthebeamtosaid position,in 
cluding a pair of deflecting plates and a con 
centrating coil. 
18 Ineleetrical apparatus means forgen 

eratinganelectrical-dischargebeam atarget 
positioned below said means for preventing 
access of said beam to a predetermined posi 
tion and means for rendering said target 
inoperative to prevent access of the beam?to 
? position including a pair of deflecting 
plates located between said first-named 
means and said target and 8 concentrating 
coil positioned belowsaid deflecting plates. 
Intestimony whereof Ihave hereuntosub 

scribed my namethis 17th day of June?1929. 
OTTO ACKERMANN. 


