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This invention relates to novel devices and also to novel 
combinations of said devices and electrical means either 
combined or uncombined with electric discharge devices. 
In one of its more speci?c aspects, the invention is di 
rected to a mounting for precisely adjusting electrically 
means and for maintaining said means in precisely lad 
justed position. In one of its other speci?c aspects the 
invention is directed to an electric discharge device in 
combination with electrical means disposed exteriorly of 
said device for in?uencing the electric discharge beam 
generated in said device, with an adjustable mounting 
for said means capable of precise adjustment to adjust 
said means precisely to modify said beam with precision. 
In its more speci?c aspect the invention is directed to 
novel devices for positioning an electrical means exterior 
ly of an electrical discharge tube whereby said means can 
be longitudinally, horizontally and vertically adjusted and 
so maintained and also pitch and yaw adjusted and main 
tained whereby microin?uencing of the beam is achieved 
and maintained. 
An object of the present invention is to provide a 

unique device for precisely positioning an electrical ele 
ment and for maintaining said element in a precise 
position. 
A further object of this invention is to provide :an 

electrical means maintained in a precise position by an 
adjustable support. 
A still further object of this invention is to provide an 

electric discharge device in combination with an electrical 
means disposed exteriorly of said device for in?uencing 
an electric discharge beam generated in said device and 
supported by an adjustable mounting for precisely ad 
justing said means whereby said beam is precision 
modi?ed. 
A still further object of this invention is to provide a 

device for positioning an electric coil outside of an electric 
discharge tube, said device being capable of positioning 
and maintaining said coil in correct longitudinal, vertical, 
horizontal, yaw and pitch positions. 

These as well as other objects and advantages of the 
present invention will at least in part be apparent from 
the following description taken in conjunction with the 
appended drawings, wherein: 
FIG. 1 is a view in side elevation of an electric dis 

charge device in combination with electrical elements car 
ried by novel mountings of this invention. 
FIG. 2 is a view taken on line II~—II of FIG. 1 in the 

direction of the arrows. 
FIG. 3 is a view taken on line 

direction of the arrows. 
FIG. 4 is a view in side elevation of a novel mounting 

of this invention carrying a de?ection yoke as shown in 
FIG. 1 but with the electric discharge device omitted 
and only a fragmentary of the supporting base being 
shown. 
FIG. 5 is partially in cross section, view, taken on line 

V-V of FIG. 3 in the direction of the arrows. 
FIG. 6 is a view, partially in cross section, taken on 

line VI-VI of FIG. 3. 
FIG. 7 is a view, partially in cross section, taken on 

line VII-VII of FIG. 3. 
FIG. 8 is a view showing diagrammatically the initial 

III-III of FIG. 1 in the 
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positions of the center of the beam of the electric dis 
charge device relative to the electric center of the elec 
trical device not shown and with adjustable plate of the 
novel mounting being shown in front elevation. 

FIG. 9 is a view similar to FIG. 8 and shows the posi~ 
tion of the center of said beam in alignment with the 
electric-a1 center of the electrical device after the plate of 
the mounting has been horizontally adjusted for precise 
ly e?ectuating said alignment. 

FIG. 10 is a view similar to FIG. 8 and shows the cen 
ter of the beam at precisely the same point as the center 
of the electrical device after the plate of the mounting 
in FIG. 8 has been adjusted vertically to effectuate that 
result and has been adjusted for pitch. 

FIG. 11 is a View similar to FIG. 8 but after the posi~ 
tioning plate has been adjusted for yaw. 

FIG. 12 is a view similar to FIG. 8, and shows still 
another adjustment which may be made on the radii 13 
and 14 shown. 
FIG. 13 is a top 

adjustment. 
FIG. 14 is a top View of FIG. 11 showing the pitch adjustment. 
Referring now to the drawings, in FIG. 1 there is 

shown an electric discharge device, which in the illus 
tration is a conventional television or cathode ray tube 
10, having an elongated neck 11 and a front face the 
inner surface of which is provided with a screen. The 
tube 10 includes a suitable base 13 through which con 
nections (not shown) are made to the conventional 
elements within the tube for providing them with elec 
trical energy from an outside source of supply. The tube 
10 includes an electron gun structure in the rear of the 
neck 11 for producing a beam of electrons and other ele 
ments of conventional cathode ray tubes and therefore 
such elements need not be described in detail herein. 
The tube 10 is rigidly mounted on a supporting base 15. 
As shown in FIG. 1 the base 15 has a front vertically 
disposed supporting frame 16 in which is located the 
front end of tube 10. The frame 16 has an enlarged 
central opening through which the screen face of the 
tube 10 may be viewed. A collar 17 is disposed rear 
Wardly of frame 16 and is located forwardly of the elon 
gated neck 11 of the tube 10. Two pairs of upper and 
lower tie-bars 18 are rigidly secured at their forward 
ends to the frame 16 and at their rear ends to the collar 
17 and serve to lock and thereby maintain the tube 10 in 
a ?xed position both horizontally and vertically with 
respect to the base 15. Mounted on the base 15 are a 
pair of positioning standards 18' for positioning centering 
coils 19 at the rear end of the tube 10. 

Extending around the tube 10 are a plurality of other 
coils supported by novel and unique positioners 20‘ of the 
present invention. Since positioners 20‘ are alike only one 
of them will be described in detail and in combination 
with a high resolution de?ection yoke 21. 
The yoke 21 has a central opening for accommodating 

the neck 11 of the tube when the yoke 21 is coupled 
therewith. 
The yoke 21 is in combination with the novel micro 

positioner 20 of the present invention thereby to provide a 
unitary structure which may be coupled with tube 10 as 
shown in the drawings. The yoke 21 has an insulating 
sleeve or cylinder 22 rigidly coupled therewith along the 
outside surface thereof. Sleeve 22 may be metallic if de 
sired. 
A sub-assembly is coupled with said yoke 21 as shown 

in FIGS. 2-6. Said sub-assembly comprises a single rigid 
element 25 consisting of two collars 26 and 27 integral 
with each other. The collar 26 is of smaller internal and 
external diameters than those of collar 27. The internal 

view of FIG. 11 showing the yaw 

cylindrical surface of collar 26 is in close proximity to 
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the external surface of the insulator sleeve 22 and is 
rigidly coupled thereto in any convenient manner, as for 
example by short stud-bolts 28 which engage threaded 
radial openings in collar '26. Thus element 25 is ?rmly 
and rigidly coupled with the yoke 21 so that ‘one is im 
movable with respect to the other under normal conditions 
of use. The element 25 rigidly connected to the yoke 21 
has a narrow external recess 29 extending therearound. 
Encircling the’ collar 27 is a narrow collar 30 having 
threaded radial openings engaging screws 31 which extend 
into the recess 29 to ?xedly and‘rigidly coupled collar 30 
to the element 25. A handle 32 is secured to said collar 30 
and extends outwardly therefrom. The front face of the 
collar 30 has an annular recess therein accommodating a 
rigid de?ection plate 33 having a central opening 34 whose. 
?xed diameter is practically the same as that of the shoul 
ders 36 de?ning the inner end of said recess so that it 
makes a very close, even, ?rm but sliding ?t therewith. 
The thickness of said plate 33 is 1/8" and is slightly greater 
than the depth of-said recess. The plate 33 is composed 
of full hard brass-and its outer periphery is approximately 
a square with one ~corner'cut away at 38. Another corner 
thereof has an opening 39 therethrough for accommo 
dating a pitch adjustment bolt 1; and the corner diagonally 
therefrom has a like opening 40 therethroughlfor accom 
modating ayaw adjustment bolt 2 and the fourth corner 
has a smaller diameter opening 41 therethrough. This 
last corner‘ has a narrow horizontal slot 42 therein which 
extends through the side thereof and a corresponding nar 
row vertical slot 43 therein extending through the bottom 
edge thereof. The width of each slot 42 and 43 is approxi 
mately equal to the thickness plate 33 and the length of 
each of said slots is approximately 3 times the thickness 

, of plate 33. Both of these slots 42 and 43 terminate a 
considerable distance outwardly beyond the inner edge of 
said plate 33. The longitudinal center lines of slots 42 and 
43 are at right angles to each other. The lower edge of the 
horizontal slot 42 is located from the bottom edge of the 
plate, with the distance therebetween being about 5 times 
the thickness of the plate 33; and the distance from the 
vertical edge of plate'33 and the nearer vertical edge of 
slot 43 is also about 5 times the thickness of plate 33. Also 
the inner or closed ends of slots 42, and 43 are disposed 
a considerable distance from the inner edgehof the plate 
33 which de?nes opening 34v therein. Said last corner has 
a groove 45 in the front face thereof. Groove 45 is of 
considerable depth which is approximately one half the 
thickness of the plate. The groove 45 extends in a straight 
line parallel to the side of plate 45 and to the vertical slot 
43. Groove 45 extends through the lower edge of the plate 
33 and through the inner end of the edge of the plate de-l 
?ning slot 42. Said last corner has a like groove 47 in the 
front face thereof. Said groove 47 is at right angles to 
groove 45 and extends through aside of plate 33 and 
through the inner end of the plate de?ning slot 43. Said 
grooves 45 and 47 intersecting each other at the‘ mid 
lengths thereof, thereby being in the form of a cross. Said 
lower corner of plate 33 has a third groove 49 like groove 
43 in the front face thereof. Said groove 49‘ is’approxi 
mately diagonally disposed, with its lower end extending ' 
through side of the plate de?ning groove 43 and the upper 
end extending through the side of the plate de?ning groove 
42. Said groove 49 extends through the intersection of 
grooves 45 and 47 at which intersection is the opening 41. 
That lower right hand quadrant of said corner has a pair 
of openings 50 disposed in diagonally opposite corners 
thereof and in line with opening 41. The plate 33 has a 
relatively short arcuate opening 51 therein disposed above 
and inwardly from the opening 40 and a like arcuate open 
ing 52 therein disposed below and inwardly from opening 
39. Said arcuaterslots have the same radii, are of the same. 
length and serve as rotation limiters. Said plate 33 is 
mounted in the recess in collar 30‘ and makes a very close 

7 'yet sliding ?t. with shoulder 36. The rear face of plate'33 
rests ?rmly and evenly on the annular face de?ning'the 

4 
recess in collar 30. The thicknessof plate 33 is' a little 
greater than the depth of the shoulder 36. A relatively thin 
annular retainer ring 55 extends around collar 30 and one 
face thereof rests ?at-wise against the front face of plate 
33. Said ring 55 has a pair of diametrically disposed open 
ings in' registry with the arcuate openings 51 and 52. Ex 
tending through said openings in retainer 55, and respec 
tive arcuate openings 51 and 52 are stud bolts 56 which 

' make threaded engagement with the threaded openings in 

‘openings 50 and 

20 

25 

'30 

collar 30 thereby to latch ?rmly together in adjusted posi 
tion the collar 30 and element 25 to the plate 33. 
A connector post 57 is rigidly secured to the lower cor 

ner of plate 33 by a pair of‘ screws 58 extending through 
making threaded engagement with 

threaded openings in the post 57. The aforedescribed com 
bination is a unitary combination which is preferably sep 
arately assembled and is sometimes called sub-assembly 
A herein, and includes rubbery cover 59 for grooved 
corner. 

Said sub-assembly A is supported by a sub-assembly B. 
The subassem-bly B comprises a sturdy standard or sup 
port 60 in therform of a thickbrass plate 61 having flat 
front and rear faces and a large central opening 62 through 
the thickness thereof. Said opening 62 is of irregular but 
of roughly rectangular shape thereby de?ning side rails 
'64 and 65, bottom rail 66 and top rail 67. Each of said 
side rails has a pair of openings therethrough for receiv 
ing bolts or screws 68 for locking brackets 69 and 70 to 
side rails 64 and 65 respectively. The bracket 69 has an 
opening accommodating a horizontal positioner stud bolt 
76. The top rail 67 has a horizontally extending narrow 
opening 71 at one end thereof and through the thickness 
thereof for accommodating a latching bolt 72. Secured to 
the bottom rail 66 is’ a toe 73 in the form of a narrow 
elongated rigid bar or plate which extends rearwardly 
thereof. The toe 73 may be integral with rail v66 or it may 
be rigidly secured thereto by stud bolts or in any other 
convenient manner sothat one may not .be moved rela 

' .tive to the other under normal conditions of use. The 

40 
toe 73 has a pair of spaced elongated narrow openings 
74 therein extending along the widthwise dimension there 
of and adapted ‘to accommodate latching stud bolts 75. 
Lying ?ush against the rear face of said plate 61 and 

‘ resting upon the upper face of toe 73 is a rigid brass plate 

45 

55 

60 

65 

70 

80 having acentral approximately elliptical opening 81 
through the thickness thereof. Plate 80 is movable only 
horizontally with respect to plate 60 when 60 is indis 
posed vertically as shown. The side rails of plate 80 have ~ 
vertically'dispo'sed narrow elongated slots 82 and 83 in 
communication with opening 81 and in diagonally opposed 
corners ‘of plate 80 and are capable of accommodating 
bolts 1 and 2. A lower corner of plate 80 has a wide slot 
84 in communication with the opening 81 and adapted to 
receive and ‘accommodate the post ‘57 of sub-assembly A. 
The corner of plate 80 diagonally opposite from that hav 
mg opening 84 has a pair of threaded openings 85 and 86 
vert1cally spaced from each other and adapted to accom 
modate latching stud-bolts, 72 and 93. ' 
A narrow guide rail 87 is integral with or otherwise 

secured to_ the plate 80 along each of the longitudinal 
rear IHEi'Bgll'lalSldeslh?l‘GOf. Lying ?at against the rear 
?at face of plate 80 is a ?at surfaced plate 90 having a 
large c1rcular central opening 91 through the thickness 
thereof. Plate 90 is movable only vertically with respect 
to plate ‘80 when in the position shown in the drawings. 
The w1dth of plate 90; is equal to the‘ distance between 
guide rails 87 and makes a precision ?t therebetween while 
being capable of being slid up and down therebetween. 
As so positioned, the plate 90 has a pair of threaded open 
ings in diagonally disposed corners thereof and in‘ com 

I .munication’ with the respective slots 82 and 83 of plate 
‘80 and are adapted to receive pitch and yaw adjusting 

I bolts 1 and 2. The lower corner of plate 90 opposite slot 

75 
84 has a pair of openings therethrough accommodating 
stud-bolts 95 for locking the post 57 to plate 90. One of 
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the side rails of plate 90 has a vertically disposed narrow 
elongated opening 92 therein accommodating a latching 
bolt 93 passing therethrough and making threaded engage 
ment with threaded opening 85 for locking and maintain 
ing plate 90 in position. The upper rail of the plate 90 has 
vertically disposed threaded opening therethrough at the 
center thereof for receiving and making threaded engage 
ment with a vertically positioned elongated stud bolt 96 
terminating in a ?nger actuable head. A wide-spread 
ribbon spring element 98 has an opening through the 
center thereof through which said bolt 96 passes. A chan 
nel 100 is secured to the upper edge of the plate 80 by 
locking stud-bolts 97 which make threaded engagement 
with a pair of horizontally spaced and vertically disposed 
threaded openings in the upper rail of plate 89. 
The upper ends of the plates 60 and 80 are located 

in channel 100 and are thereby maintained in very close 
proximity to each other at all times. The ?at mid-part of 
spring '98 bears against the lower surface of bracket 100 
and the legs thereof extend downwardly and outwardly 
and .bear against the uppermost face of plate 90 and con 
tinuously exert a downward force thereagainst thereby 
tending to move plate 90 downwardly against the limit 
ing action of the bolt 96 coupled with plate 90. In this 
manner vertical setting is adjustable and maintained con~ 
stant even if there is some “play,” however small be 
tween the bolt 96 and the threads in the opening cou 
pled therewith. Brackets 100 acting together with the ver 
tically adjusting bolt 96 serves to aid in maintaining the 
plates 69, 80 and 90 in the sandwich relationship shown. 
The bracket 69 secured to rail 64 by bolts 68 has a ?ange 

which bears against plate 90 and the ‘guide rails 87 
to maintain all three plates in sandwich relation; and the 
bracket 70secured to the side rail 65 serves a like purpose. 
A ribbon spring 110 like spring 98 is located between a 
part of bracket 69 and plate 89 with the legs thereof hear 
ing against plate 80 and tending to move the plates 80 
and 90 towards bracket‘7t} thereby taking up any “play,” 
if any, between the threads of the bolt 76 passing through 
bracket 69, ?at part of spring 110 and making threaded 
engagement with a horizontal threaded opening in 
plate 80. 
The unitary sub-assembly B before described is readily 

coupled with sub-assembly A by merely inserting the rear 
end of assembly A through the common opening in assem 
bly B to insert the post 57 through the openings in both 
plates 60 and '80 and to dispose the rear end thereof so 
that the threaded recesses therein are in registry with the 
openings in the lower corner of plate 90. Then stud bolts 
95 are inserted through said opening in said lower corner 
and make threaded engagement with the said threaded 
openings to ?rmly lock and maintain said connecting post 
57 to plate 90 whereby said sub-asesmbly A is rigidly and 
?xedly supported by sub-assembly B at only one locus 
namely post 57 and a lower corner of plate 90 through 
the de?ectable plate 33. Then elongated bolts 1 and 2 make 
threaded engagement with threaded openings in diagonal 
ly opposite corners ‘of plate 90, extend through slots 82 
and 83 of plate 80 through opening 62 of plate 60 and 
through openings 39 and 40 of plate 33. The bolts 1 and 
2 carry locknuts 105 and 106 disposed on both sides of 
plate 30 for assuring locking of the plate 33 in adjusted 
angular positions. 
This complete assembly is a single unitary structure 

which is combined with the tube 10 by merely slipping the 
assembly forwardly along the neck 11 around the yoke or 
coil 21. The assembly is positioned longitudinally by 
means of the stud bolts 75 passing through the openings 
74. When this adjustment is made, the support 60 is the 
only element thereof ‘which is in ?xed position and is so 
maintained until change longitudinally is later desired. To 
effectuate horizontal adjustment of the yoke 21, latching 
bolt 72 is loosened and the bolt 76 is rotated thereby to 
move the combined plates 80 and 90 in either direction 
horizontally with respect to plate 60 whereby they as well 
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6 
as the sub-assembly A are moved horizontally to a de 
sired position and then bolt 72 is tightened so that there— 
after plates 80 and 90 together with assembly A are main 
tained in said horizontally adjusted position. To effectu 
ate vertical adjustment of yoke 21 latch bolt 93 is loosened 
and the bolt 96 rotated to move vertically the plate 90 and 
.assembly A with respect to plates 80 and 60 thereby to 
locate the yoke 21 at the proper adjusted position verti 
cally. When so positioned, bolt 93 is turned to maintain 
the plates and assembly A in such position. To e?ectuate 
‘a change in another aspect of the centre of the yoke 21 
effectuated by rotation thereof, the ring-retainer bolts 56 
are loosened and then the handle 32 is actuated to turn the 
collar 30 and member 25 together with yoke 21 as a 
unitary structure either clockwise or counter-clockwise. 
When desired rotational adjustment has been so made, the 
bolts 56 are tightened thereby to maintain said adjust~ 
ment. To effectuate a change in pitch of the yoke 21, the 
nuts on the pitch bolt 1 are rotated to move them in the 
desired direction. For example when they are moved to 
wards plate 60, the upper part of the rigid plate 33 pitches 
rearwardly about the groove 47 on the axis 1 (FIG. 10). 
In this manner the plate 33, collar 30, member 25 and 
yoke 21 are pitched whereby to so pitch yoke 21. The 
other nut on bolt 1 is tightened against the outer face of 
plate 33 thereby to maintain the pitched corner of the 
plate 33 in said position, examples of which are shown in 
FIG. 14. With the yoke 21 so adjusted and maintained as 
before described, the yaw of the yoke 21 is adjusted and 
maintained by following the same procedure as that for 
pitch except with the bolt 2. In this manner the left part 
of the plate 33 is de?ected about the groove 45 on the axis 
12, examples of which are shown in FIG. 13. Also, if it 
is desired to swing the yoke about axes 13 and 14, thereby 
to swing the yoke 21 in still another position, the nuts on 
both adjusting bolts are moved for simultaneously or 
otherwise effectuating said purpose. In this operation the 
plate 33 is swung about the groove 49 on the axis 13 and 
14. While the plate 33 is a very rigid plate, it may be de 
?ected about the grooves 45, 47 and 49 in the amounts 
required to effectuate the desired ‘de?ections thereof and 
it is capable of returning to its original position. In the 
construction described, the plate 33 always tends to swing 
at each of its other three sides outwardly towards the‘ 
?xed corner thereof secured to post 57. 

Thus by making the adjustments heretofore set forth 
the yoke 21 is micropositioned with exactness and pre~ 
cision relative to the center of the beam of the tube 10. 

Since certain changes may be made in carrying out the 
above devices without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description shall be interpreted as illustrative and 
not in a limiting sense. 

It is also understood that the following claims are in 
tended to cover all the generic and speci?c features of 
the invention herein describe-d, and all statements of the 
scope of the invention, which as a matter of language 
might be said to fall therebetween. 

I claim: 

1. A device for adjustably positioning an electromag 
netic means capable of in?uencing the beam of an elec 
tric discharge vdevice comprising a ?rst plate adapted to 
be secured to a support, a second plate movable in a path 
of travel with respect to said ?rst plate, a third plate mov 
able in a path of travel with respect to said second plate, 
said second mentioned path of travel being at right angles 
to said ?rst mentioned path of travel, said second plate 
and said third plate being movable in unison in said ?rst 
path of travel, each of said plates having relatively large 
central openings through the thicknesses thereof, said 
three plates being in sandwich relationship, with said sec 
ond plate disposed between said ?rst and third plates, a 
de?ection plate adapted to be connected to said ?rst men 
tioned means, means for rigidly connecting a corner of 
said de?ection plate to a corner of said third plate, a 
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groove in said corner of said de?ection‘plate about which 
a side of said plate is de?ectable, said second and ?rst 
mentioned means being rotatable with respect to said de 
?ection plate and said ?rst, second and third plates for 
adjusting said ?rst mentioned means rotationally when 
coupled with said de?ection plate,'means for moving said 
second and third plates and said de?ection plate in unison 
in said path of travel of said second plate with'respect 
to said ?rst plate to adjust the location of the center of 
said ?rst mentioned means, means for moving said third 
plate and said de?ection plate in unison in said path of 
travel of said third plate with respect to said ?rst and 
second plates to adjust the location of the center of said 
?rst means, means for de?ecting said de?ection plate 
about said corner thereof thereby to de?ect saidv?rst 
mentioned means; 

‘ 2. A device for adjustably positioning an electromag 
netic means capable of in?uencing the beam of an electric 
discharge device comprising a ?rst plate adapted to be 
secured to a support, a second plate movable only in a 
single path of travel With respect to said ?rst plate, a' third 
plate movable only in a single path of travel with respect 
to said second plate, said second mentioned path of travel 
being at right angles to said ?rst mentioned path of travel, 
said second plate and said third plate being movable in 
unison in said ?rst path of travel, each of said plates 
having relatively large central openings through the thick 
nesses thereof, said three plates being in sandwich rela 
tionship, with said second plate disposed between said 
?rst and third plates, a de?ectable plate, means for con 
necting said ?rst mentioned means to said de?ectable plate, 
means, for rigidly connecting a corner of said de?ects 
able plate to a corner of said third plate, a pair of cross-v 
grooves in said corner of said de?ectable plate,.means 
for rotating said second mentioned means with respect to 
said de?ectable plate and said ?rst, second and third 
plates for adjusting said ?rst mentioned means rotation~ 
ally, means for moving said second and third plates and 
said de?ectable plate in unison in said single path of travel 
of said second plate to adjust the location of the center 
of said ?rst means, means for moving said third plate‘ 
and said de?ectable plate in unison in said ‘single path 
of travel of said third plate with respect to said ?rst and 
second plates to adjust the location of the center of said‘ 
?rst means, means for de?ecting said de?ectable plate 
about said corner thereof thereby to de?ect said ?rst 
mentioned means. ' . s ‘ ‘ 

3. A device for adjustably positioning an electromag 
netic means capable of in?uencing the beam of an electric 
discharge device comprising a ?rst plate adapted to be se 
cured to a support, a second plate movable only in a' 
single path of’ travel with respect to said ?rst plate, a 
third plate movable only in a single path of travel with 
respect to said second plate, said second mentioned path 
of travel being at right angles to said ?rst mentioned path 
of travel, said second plate and said third plate being 
movable in unison in said ?rst path of travel, each of 
said plates having relatively large central openings through 
the thicknesses thereof, said three plates being in sand 
wich relationship, with said second plate disposed-be 
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location‘of the ‘center'of said ?rst means; means for de 
?ecting said de?ectable plate about said corner thereof 
thereby to de?ect said ?rst'mentioned means, and means 
for maintaining said de?ectable plate in de?ected position. 

4. A device for adjustably positioning an electromag 
netic means capable of in?uencing the beam of an electric 
discharge device comprising a ?rst plate, a second plate 
movable in a path of travel with respect to said ?rst plate, 
a third plate movable in a path of travel with respect to 
said second plate, said paths of travel being at right 
angles to each other, said second and third plates being 
movable in unison with respect to said ?rst plate in said 
?rst mentioned path of travel, said second plate located 
between said ?rst and third plates, means for maintaining 
said second plate in close proximity to said ?rst and third 
plates, means for moving said second and third plates in 
unison in said ?rst mentioned path of travel, ‘resilient 
means exerting pressure on said second and third plates 
thereby tendingto move them against the action of said 
third mentioned means, thereby aiding in maintaining 
said second and third plates in precise adjusted position, 
means for moving said third plate in its path of travel 
with respect to said second plate, resilient means exerting 
pressure on said third plate thereby tending to move it 
against the action of said fourth mentioned means, there 
by aiding in maintaining said third plate in precise adjust 
ed position, a de?ectable plate, a corner of said plate have 
ring a pair of slots therein, said slots being at about right 
angles to each other, a pair of grooves in said corner, said 
grooves crossing each other, collar means, said electro 
magnet means being extendable through the central 
opening in said collar means and being securable to said 
collar means, said de?ectable plate adapted to be coupled 
with said collar means, a post rigidly and ?xedly connect 
ed to said de?ectable plate at said corner, said post ex 
tending through openings in said ?rst and second plates 
and being ?xedly and rigidly secured to said third plate 
at a corner thereof, said collar means and said electro 
magnetic means when coupled with each other, being ro 
tatable in unison with respect to all of said plates to rota 
tionally adjust the center of said electromagnetic means, 
means secured to said third plate and coupled with said 
de?ectable plate for de?ecting said de?ectable plate about 
said corner to adjust the pitch and yaw of said electro 
magnetic means when coupled therewith and means for 
locking said de?ectable plate in its de?ected condition. 

A device for adjustably positioning an electromag 
netic means capable of in?uencing the beam of an elec 
tric discharge device comprising a ?rst plate, a second ‘ 
plate movable only in a single path of travel with re 
spect to said ?rst plate, a third plate movable only in a 
single path of travel withrespect to said second plate, 
said paths of travel being at right angles to each other, 
said second and third plates being movable in unison 
with respect to said ?rst plate in only said ?rst men 

7 tioned path of travel, said second plate located between 

60 
tween said ?rst and third plates, a de?ectable plate, means , 
for connecting said ?rst mentioned means to said de?ect 
able plate, means for rigidly connecting a corner of said 
de?ectable plate to a corner of said third plate, a pair of 
cross-grooves and a diagonal groove in said corner of said 
de?ectable plate, means for rotating said second men 
tioned means with respect to said de?ectable plate and 
said ?rst, second and third plates for adjusting said ?rst 
mentioned means rotationally, means for moving said 
second and third plates and said de?ectable plate in uni 
son in said single path of travel of said second plate to 
adjust the location of the center of said ?rst means, means 
for moving said third plate and said de?ectable plate in 
unison in said single path 'of travel of said third plate 
with respect to said ?rst and second plates to adjust'the 

said ?rst and third plates, means for maintaining said 
second plate in close proximity to said ?rst and third 
plates, means for moving said second and third plates 
in unison in only said ?rst mentioned path of travel and 
for maintaining them in adjusted position, resilient '_ 
means exerting pressure on said second and third plates 
thereby tending to move them against the action'of said 
third mentioned means to aid in maintaining them in 
precise adjusted position, means for moving said third 
plate in its single path of travel with respect to said sec 
ond plate and for maintaining it in adjusted position, re 
silient means exerting pressure on said'third plate there 

r by tending to move it against the action of said ?fth 

70 

75 

mentioned means to aid in maintaining it in precise ad~ 
justed position, a de?ectable plate, a corner of said plate 
having a pair of slots therein, said slots being at about 
right angles to each other, a pair of grooves in said 
corner, said grooves crossing each other, collar means, 
said electromagnetic means being extendable through 
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the central opening in said collar means and being se 
curable to said collar means, said de?ectable plate coupled 
with said collar means, a post rigidly and ?xedly con 
nected to said de?ectable plate at said corner, said post 
extending through openings in said ?rst and second plates 
and secured to said third plate at a corner thereof, said 
collar means and electromagnetic means when coupled 
with each other being rotatable in unison with respect to 
all of said plates to rotationally adjust the center of said 
yoke, means secured to said third plate and coupled with 
said de?ectable plate for de?ecting said de?ectable plate 
about said corner to adjust the pitch and yaw of said 
electromagnetic means when coupled with said de?ectable 
plate and means for maintaining said de?ectable plate 
in de?ected condition. 

6. A combination of an electromagnetic means capa 
ble of in?uencing the beam of an electric discharge de 
vice and a device for supporting and adjustably posi 
tioning said means, said means having a central opening 
therethrough for receiving a neck of said electric dis 
charge device, said combination comprising: 

a ?rst sub-assembly comprising a ?rst plate, a second 
plate movable in a path of travel with respect to 
said ?rst plate, a third plate movable in a path of 
travel with respect to said second plate, said paths 
of travel being at right angles to each other, said 
second and third plates being movable in unison 
with respect to said ?rst plate in said ?rst mentioned 
path of travel, said second plate located between 
said ?rst and third plates, means for maintaining 
said second plate in close proximity to said ?rst and 
third plates, means for moving said second and third 
plates in unison in said ?rst mentioned path of 
travel to adjust their location in said path, and for 
maintaining them in adjusted located, resilient means 
exerting pressure on said second and third plates 
thereby tending to move them against the action 
of said third mentioned means to aid in maintaining 
them in precise adjusted position, means for mov 
ing said third plate in its path of travel with respect 
to said second plate to adjust its location in said 
path, resilient means exerting pressure on said third 
plate thereby tending to move it against the action of 
said ?fth mentioned means to aid in maintaining 
it in precise adjusted position; 

a second sub-assembly comprises a rigid de?ectable 
plate, a corner of said plate having a pair of slots 
therein, at about right angles to each other, a pair of 
cross grooves in said corner, collar means, said elec 
tromagnetic means extending through the central 
opening in said collar means and secured thereto, 
said collar means and said electromagnetic means 
being rotatable in unison with respect to said de 
?ectable plate to rotationally adjust the center of said 
electromagnetic means, and means for maintaining 
them in rotationally adjusted position; 

a post secured to said de?ectable plate at said corner 
thereof and extending therefrom, said post secured 
to said third plate at a corner thereof whereby said 
second sub-assembly is movable in unison with said 
third plate whereby the locations of said electro 
magnetic means is adjustable in said paths at right 
angles to each other; 

means coupled with said third plate and with said de 
?ectable plate for de?ecting said de?ectable plate 
about said corner on axes at right angles to each 
other thereby to adjust the pitch and yaw of said 
electromagnetic means and means for maintaining 
said de?ectable plate in its de?ected condition. 

7. A combination of an electromagnetic means cap 
able of in?uencing the beam of an electric discharge 
device and a device for supporting and adjustably posi 
tioning said means, said means having a central opening 
therethrough for receiving a neck of said electric dis 
charge device, said combination comprising: 
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10 
a ?rst sub-assembly comprising a ?rst plate, a second 

plate movable only in a single path of travel with 
respect to said ?rst plate, a third plate movable 
only in a single path of travel with respect to said 
second plate, said paths of travel being at right 
angles to each other, said second and third plates 
being movable in unison with respect to said ?rst 
plate in only said ?rst mentioned path of travel, said 
second plate located between said ?rst and third 
plates, means for maintaining said second plate in 
close proximity to said ?rst and third plates, means 
for moving said second and third plates in unison 
in said ?rst mentioned path of travel to adjust their 
location in said path, and for maintaining them in 
adjusted location, resilient means exerting pressure 
on said second and third plates thereby tending to 
move them against the action of said third men 
tioned means to aid in maintaining them in precise 
adjusted position means for moving said third plate 
in its path of travel with respect to said second 
plate to adjust the location in said path, resilient 
means exerting pressure on said third plate thereby 
tending to move it against the action of said ?fth 
mentioned means to aid in maintaining it in precise 
adjusted position; 

a second sub-assembly comprises a rigid de?ectable 
plate, a corner of said plate having a pair of slots 
therein, at about right angles to each other, a pair 
of cross grooves in said corner, said cross grooves 
being at right angles to each other, a diagonal groove 
in said corner, said diagonal groove and said cross 
grooves having a common point of intersection, col 
lar means, said electromagnetic means extending 
through the central opening in said collar means 
and secured thereto, said collar means and said elec 
tromagnetic means being rotatable in unison with 
respect to said de?ectable plate to rotationally ad 
just the center of said electromagnetic means and 
means for maintaining them in rotationally adjusted 
position; 

a post secured to said de?ectable plate at said corner 
thereof and extending therefrom, said post secured 
to said third plate at a corner thereof whereby said 
second sub-assembly is movable in unison with said 
third plate whereby the locations of said electromag 
netic means is adjustable in said paths at right angles 
to each other; 

means coupled with said third plate and with said 
de?ectable plate for de?ecting said de?ectable plate 
about said corner on axes at right angles to each 
other thereby to adjust the pitch and yaw of said 
electromagnetic means and means for maintaining 
said de?ectable plate in its de?ected condition. 

8. A combination of an electromagnetic means ca 
pable of in?uencing the beam of an electric discharge de 
vice and a device for supporting and adjustably position 
ing said means, said means having a central opening 
therethrough for receiving a neck of said electric dis 
charge device, said combination comprising: 

a ?rst sub-assembly comprising a ?rst plate, a second 
plate movable only in a single path of travel with 
respect to said ?rst plate, a third plate movable only 
in a single path of travel with respect to said second 
plate, said paths of travel being at right angles to 
each other, said second and third plates being mov 
able in unison with respect to said ?rst plate in 
said ?rst mentioned path of travel, said second plate 
located between said ?rst and third plates, means 
for maintaining said second plate in close proximity to 
said ?rst and third plates, a bolt for moving said 
second and third plates in unison in said ?rst men 
tioned path of travel, to adjust their location in that 
path, resilient means exerting pressure on said sec 
ond and third plates thereby tending to move them 
against the action of said bolt to aid in maintaining 
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them precisely in their adjusted location;ra bolt for 
‘ moving said third plate in its path of travel With 

respect to said second plate to adjust its location 
in said path,‘ resilient means exerting pressure on 
said third plate thereby tending to move it against 
the action of said second mentioned bolt to aid in 
maintaining it precisely in adjusted location; 
second sub-assembly comprises a rigid de?ectable 
plate, a corner of said plate having a pair of slots 
therein at about right angles to each other, a pair 
of right angled-crossing grooves and a diagonal 
groove in said corner, said diagonal groove inter 
secting said right angled-crossing grooves at the in 
tersection thereof, collar means, said electromag 
netic means extending through the central opening 
in said collar means and secured thereto, said elec 
tromagnetic and collar means rotatable in unison 
With respect to said'rde?ectable plate to rotationally 
adjust the center of said electromagnetic means, and 
means for maintaining them in said adjusted posi 
tion with respect'to said de?ectable plate; 
rigid post secured to said de?ect-able plate at said 
corner thereof and extending therefrom, said post 
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secured to said third plate at a- corner thereof, said 

‘ second sub-assembly being movable in unison with 
said third plate whereby said electromagnetic means 
is adjustable in said paths at right angles to each 
other; ' 

and means coupled with said third plate and said de 
?ectable plate for de?ecting said deflectable plate 
about said corner thereof and on axes at about right 
angles to each other thereby to adjust the pitch and 
yaw of said electromagnetic means, said last men 
tioned means extending through diagonally disposed 
openings in said de?ectable plate, and means for 
maintaining said de?ectable plate in adjusted de 

' ?ected condition. 
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