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ration of Massachusetts 

Application January 21, 1944, Serial No. 519,249 
(C. 259-157) 10 Clairs. 

This invention relates to polar coordinate 
oscilloscopes of the type which employs a cathode 
ray tube with a stationary coil for focusing a 
stream of cathode rays on a viewing screen; a de 
flection coil mounted to rotate about the axis of 
the tube, the deflection coil being energized by 
an appropriate Sweep circuit; a so-called servo 
motor for driving the deflection coil; and a so 
called Selsyn generator geared to both the motor 
and deflection coil for cooperation with a suit 
able servo amplifier system which, in turn, is 
asSociated with another Selsyn generator coupled 
to the rotating mechanism with which the de 
flection coil is to be synchronized. Inasmuch as 
the general arrangement and electrical connec 
tions of such devices are well known they need 
not be described herein, this invention relating 
Solely to the mechanical correlation of the parts 
of the oscilloscope. 

Objects of the invention are to provide appa 
ratus which is simple and economical to con 
struct, which can be assembled and disassembled 
easily and quickly, which is accurate and reliable 
in use and which is generally superior to prior 
apparatus of the aforesaid type. 
According to the present invention the appa 

ratus comprises a single integral hollow casting 
having two plane parallel faces, together with 
means engageable with one of the faces for de 
tachably mounting the deflection coil on the 
casting, means engageable with the other of the 
faces for detachably mounting the motor on the 
casting, and drive means kinematically intercon 
necting the motor and deflection coil, the drive 
means including gearing mounted on the cast 
ing independently of the motor supports and 
flexible couplings between the gearing and notor. 
The aforesaid focusing coil is preferably mount 
ed on the side of the casting which carries the 
motor. In the preferred embodiment the deflec 
tion-coil mounting means comprises a cylindri 
cal Support disposed in an opening in the cast 
ing, together with a ring mounted on One of the 
faces as aforesaid, a ball bearing between One 
end of the cylindrical support and the periphery 
of the aforesaid opening and another ball bear 
ing between the aforesaid ring and the other end 
of the cylindrical support. 

In a more specific aspect the aforesaid Selsyn 
generator is mounted on the rear face of the 
hollow casting alongside the motor, and is cou 
pled to the motor through the minimum number 
of gears which will provide the necessary speed 
reduction between motor and generator, thereby 
to minimize the backlash between motor and 
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generator for the purpose of improving the 
aforesaid synchronization. The deflection coil 
gear is directly coupled to the generator gears. 
In a still more specific aspect the aforesaid 

hollow casting has interior gearing and deflec 
tion-coil spaces, the gearing Space being Open. On 
the forward side and the other space extending 
through the casting from face to face, together 
with means engageable With the forward face of 
the casting for rotatably mounting the deflection 
coil, means engageable with the rearward face 
for detachably mounting the motor and gener 
ator on the casting, a boss on the casting in the 
gearing space, a motor shaft journaled in the 
boss, the shaft extending out of the rearward 
side of the casting for connection with the motor, 
and drive means within the casting interconnect 
ing the shaft with said mounting and generator. 

For the purpose of illustration a typical en 
bodiment is shown in the accompanying draw 
ings, in which 

Fig. 1 is a top plan; 
Fig. 2 is a side elevation; 
Fig. 3 is a vertical axial section; 
Fig. 4 is a rear view; 
Fig. 5 is a front view with parts removed; and 
Fig. 6 is a horizontal section on line 6-6 of 

Fig. 5 showing parts in elevation. 
The particular embodiment of the invention 

chosen for the purpose of illustration comprises 
a cathode-ray tube C having a long Shank C, a 
focusing coil F, a deflection coil D, a servomotor 
O and a Selsyn, generator H. The cathode-ray 
tube has the usual viewing screen at the forward 
end (left-hand end of Fig. 1) and at its rear end 
it is plugged into the usual Socket S. - 
The support for the aforesaid parts comprises 

a casting , preferably formed of aluminum, hav 
ing forward and rearward plane parallel faces 2 
and 3 and having interior deflection-coil and 
gearing spaces 4 and 5 (Fig. 3) the coil space 4 
extending all the Way through the casting coax 
ially with the tube C and the gear space 5 being 
closed at the rear side and open in front, the 
two Spaces intercommunicating through a small 
opening 6 (Fig. 3). Mounted on the front face 
2 concentrically with the Space 4 is a ring which 
is held in place by screws 8. Fitting around the 
ring is a cylindrical casing 9 having a lining 
0 to serve as a shield for the cathode-ray tube. 

The front end of the tube is supported by a ring 
detachably mounted on the forward end of 

the casing 9, with pads 2 of sponge rubber or 
the like between the ring and the tube. The in 
termediate portion of the tube is supported by 

  



2. 
a ring 3 provided with pads 4, the ring being 
yieldingly mounted on posts secured to the ring 

with compression springs 5 surrounding the 
posts. The rear end of the tube is supported in 
a rubber ring 6 mounted on a plate 7 which in 
turn is mounted on two posts 8 which extend 
through the casting boss with nuts on their for 
ward ends which seat in recesses 9 in the for 
Ward face of the casting. (Fig. 5). 
said tube Socket S is also mounted on the posts 
8 through the medium of a bar 20 which has 
rubber or neoprene bushings 2 sliding on the 
posts, the bushings being pressed toward stops 
22 by means of springs 23 (Fig.1). 
The focusing coil unit F is adjustably mounted 

on the rear face of the casting by means of an 
upper post 24 and two lower posts 25 and two 
rings 26, the outer ring having radial slots to 
receive the posts as shown in Fig. 4. Each post 
has an integral collar 27 which tapers outwardly 
and the rings are pinched against the collars and 
against the flanges 28 of the two-part housing for 
the focusing coil by means of screws 29 (Figs. 1. 
and 4). By threading the screws 24 and 25 for 
wardly or rearwardly in the casing the focusing 
coil can be tipped in any direction, the rings 26 
being sufficiently flexible to permit this tipping. 
The deflection coil Dismounted inside a cylin 

drical support 3, being held in place by rings 
mounted on the support as shown in Fig. 3. The 
opposite ends of the support 3 are mounted on 
the casting and the ring 7 by means of ball bear 
ings. Intermediate the bearings the cylindrical 
support has an integral gear 32 and an insulation 
ring 33. Mounted on the ring 33 are two slip 
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said ring to center the motor in respect to the 
shaft in boss 38. Shaft 37 is connected with the 
generator shaft through a flexible coupling com 
prising a radial fork 50 on shaft 37 straddling a 
pin 5 on the generator shaft; and the motor 
Shaft is similarly connected with the shaft in boss 
38 by a similar coupling 52. 
From the foregoing it will be evident that any 

one of the parts, the deflection coil, the focusing 
coil, the cathode-ray tube, the motor or the gen 
erator can be readily removed independently of 
the other parts. It will also be evident that all 
the parts may be readily aligned because they are 
all positioned with respect to the two parallel 
faces of the casting , the casting f is a simple 
and economical design, the two plane parallel 
faces may be accurately machined without diffi 
culty and the openings through the casing may 
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be easily and accurately formed because they are 
all perpendicular to the plane parallel faces and 
2. Thus the invention affords, the utmost ac 
curacy and convenience with a minimum number 
of parts each of which is of simple and inexpensive 
construction. 

Referring to Figs. 5 and 6 it will also be evident 
that, instead of the motor driving the generator 
gear through the medium of the deflection-coil 
gear as usual, the generator gear 44 is interposed 
between the deflection-coil gear 32 and the motor 
gear 4. Thus there is less back-lash between the 
motor and generator gears and therefore better 
synchronization. 

It should be understood that the present dis 
closure is for the purpose of illustration only and 

35 
rings 34 which contact the brushes 35 (Fig. 1) for 
conducting current to the deflection coil. 
Extending forwardly from the rear wall of the 

casting into the gearing space 5 are three in 
tegral bosses 38, 39 and 40 (Figs. 3 and 6). Jour 
naled in these bosses are shafts 37 which carry 
gears 4, 42, 43 and 44, the gears 4 and 42 mesh 
ing together and the gear 44 meshing with the 
gear 43 and also with the aforesaid gear 32 on 
the deflection coil rotor, the gear projecting from 
the gear space through the opening 6 (Fig. 3) into 

that this invention includes all modifications and 
equivalents which fall within the scope of the 
appended claims. 
I claim: 1. In a polar coordinate oscilloscope of the type 

40 having a cathode-ray tube, a deflection coil sur 
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the deflection coil space. Each of the shafts 31 is . 
mounted on two sets of ball bearings 45 and 46 
which are held in place by rings 4 and 48 and an 
intermediate spacer 49. The ring 47 has a for 
ward portion fitting into the bore in the boss to 
center the ring in the opening in the boss and a 
larger rearward portion which projects beyond 
the rear face of the casting to center the gen 
erator casing as hereinafter described. The rear 
ring around the shaft in boss 38 also projects be 
yond the rear face of the casting to center the 
motor casing as hereinafter described. However 
the rear ring around the intermediate shaft is 
disposed in a recess in the rear face of the cast 
ing so as not to interfere with the motor and gen 
erator casings. The forward and rearward rings. 
around each of the three shafts are held in place 
by three screw bolts 53. - V 
The generator H is mounted on the rear face 
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of the casting through the medium of a cyli 
drical casing 54 which has an axial opening in its 
forward end fitting over the ring 47 and an Open 
rearward end with a recess which is in axial align 
ment with the forward opening and into Which 
the locating ring on the generator frame is fitted. 
The generator is held in place by means of a ring 
55 and bolts 56. The motor Sislikewise mounted 
through the medium of a cylindrical casing 5 
which has an axial opening fitting over the afore 

70 

rounding the tube, and a motor for rotating the 
deflection coil, the combination of a single inte 
gral hollow casting having two plane parallel 
faces, means engageable with one of said faces 
for detachably mounting the deflection coil on 
the casting, means engageable with the other of 
said faces for detachably mounting the motor on 
the casting, and drive means kinematically inter 
connecting the motor and deflection coil, the 
drive means including gearing mounted on the 
casting independently of the motor support and 
a flexible coupling between the gearing and motor. 

2. In a polar coordinate Oscilloscope of the type 
having a cathode-ray tube, focusing and deflec 
tion coils surrounding the tube, and a motor for 
rotating the deflection coil, the combination of 
a single integral hollow casting having two plane 
parallel faces, means engageable with one of said 
faces for detachably mounting the deflection coil 
on the casting, means engageable with the other 
of said faces for detachably mounting the motor 
on the casting, drive means kinematically-inter 
connecting the -motor and deflection coil, and 
means for adjustably mounting the focusing coil 
on the side of the casting opposite to the Side 
upon which the deflection coil is mounted. 

3. In a polar coordinate OScilloscope of the 
type having a cathode-ray tube, a deflection coil 
surrounding the tube, and a motor for rotating 
the deflection coil, the combination of a single 
integral hollow casting having tWO plane par 
allel faces, means engageable with one of Said 
faces for detachably mounting the deflection coil. 

75 on the casting, means engageable with the other . 
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of Said faces for detachably mounting the motor 
on the casting, and drive means kinematically in 
terconnecting the motor and deflection coil, the 
deflection coil mounting means comprising a cy 
lindrical Support disposed in an opening extend 
ing through the casting from face to face, a ring 
mounted on Said first face, a ball bearing be 
tween one end of the cylindrical support and the 
periphery of said opening and another ball bear 
ing between said ring and the other end of the 
cylindrical Support. 

4. In a polar coordinate oscilloscope of the 
type having a cathode-ray tube, focusing and de 
flection Coils surrounding the tube, and a motor 
for rotating the deflection coil, the combination 
of a single integral hollow casting having two 
plane parallel faces, means engageable with one 
of said faces for detachably mounting the deflec 
tion coil on the casting, means engageable with 
the other of said faces for detachably mounting 
the motor on the casting, drive means kinemati 
cally interconnecting the motor and deflection 
coil, the drive means including gearing mounted 
On the casting independently of the motor Sup 
port and a flexible coupling between the gearing 
and motor, and means for adjustably mounting 
the focusing coil on the side of the casting op 
posite to the side upon which the deflection coil 
is mounted, the deflection coil mounting means 
comprising a cylindrical support disposed in an 
opening extending through the casting from face 
to face, a ring mounted on said first face, a ball 
bearing between One end of the cylindrical sup 
port and the periphery of Said opening and an 
other ball bearing between said ring and the 
other end of the cylindrical Support. 

5. In a polar coordinate Oscilloscope of the 
type having a cathode-ray tube, a deflection coil 
surrounding the tube, a motor for rotating the 
deflection coil, and a generator for Synchronizing 
the motor, the combination of a single integral 
hollow casting having two plane parallel faces, 
means engageable with One of Said faces for de 
tachably mounting the deflection coil on the 
casting, means engageable with the other of said 
faces for detachably mounting the motor and 
generator on the casting, and drive means kine 
matically interconnecting the motor and gene 
erator and deflection coil, the drive means in 
cluding gearing mounted on the casting inde 
pendently of the motor and generator and flexible 
couplings between the gearing and motor. 

6. In a polar coordinate oscilloscope of the 
type having a cathode-ray tube, a deflection coil 
surrounding the tube, a motor for rotating the 
deflection coil, and a generator for Synchronizing 
the motor, the combination of a single integral 
hollow casting having tWO plane parallel faces, 
means engageable with one of said faces for de 
tachably mounting the deflection coil on the 
casting, means engageable with the other of said 
faces for detachably mounting the motor and 
generator on the casting, and drive means kine 
matically interconnecting the motor and genera 
tor and deflection coil, the drive means includ 
ing gearing mounted on the casting independ 
ently of the motor and generator, the gearing 
including motor generator and coil gears asso 
ciated with the motor generator and deflection 
coil respectively, the generator gear being inter 
mediate the motor and coil gears. 

7. In a polar coordinate oscilloscope of the 
type having a cathode-ray tube, a deflection coil 
surrounding the tube, and a motor for rotating 
the deflection coil, the combination of a single 
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3 
integral hollow casting having forward and rear 
Ward plane parallel faces and interior gearing and 
deflection-coil spaces, the gearing space being 
open on the forward side and the other space ex 
tending through the casting, means engageable 
with said forward face for rotatably mounting 
the deflection coil on the casting, means en 
gageable with said rearward face for detachably 
mounting the motor on the Casting, a bOSS on the 
casting in the gearing Space, a motor shaft jour 
naled in the boss, and drive means intercon 
necting Said shaft and deflection coil mounting 
means inside said casting, said shaft extending 
out of the rearward side of the casting for con 
nection with the motor. 

8. In a polar coordinate oscilloscope of the 
type having a cathode-ray tube, focusing and de 
flection coils surrounding the tube, and a motor 
for rotating the deflection coil, the combination 
of a single integral hollow casting having forward 
and rearward plane parallel faces and interior 
gearing and deflection-coil spaces, the gearing 
space being open on the forward side and the 
other space extending through the casting, 
means engageable with said forward face for ro 
tatably mounting the deflection coil on the cast 
ing, means engageable with said rearward face 
for detachably mounting the motor On the cast 
ing, a boss on the casting in the gearing Space, a 
motor shaft journaled in the boss, drive means 
interconnecting said shaft and deflection coil 
mounting means inside Said casting, said shaft 
extending out of the rearward side of the casting 
for connection with the motor, and means for 
adjustably mounting said focusing coil on the 
rearward side of the casting. 

9. In a polar coordinate oscilloscope of the type 
having a cathode-ray tube, a deflection coil Sur 
rounding the tube, a motor for rotating the deflec 
tion coil, and a generator for Synchronizing the 
motor, the combination of a single integral hol 
low casting having forward and rearward plane 
parallel faces and interior gering and deflection 
coil spaces, the gearing Spaces being open on the 
forward side and the other space extending 
through the casting, means engageable with Said 
forward face for rotatably mounting the deflec 
tion coil on the casting, means engageable with 
said rearward face for detachably mounting the 
motor and generator on the casting, b0SSes on 
the casting in the gearing space, motor and gen 
erator shafts journaled in the bosses respectively, 
and drive means interconnecting Said shafts and 
deflection coil mounting means inside Said cast 
ing, said shafts extending out of the rearward side 
of the casting for connection with the motor and 
generator respectively. 

10. In a polar coordinate oscilloscope of the 
type having a cathode-ray tube, a deflection coil 
surrounding the tube, a motor for rotating the 
deflection coil, and a generator for synchroniz 
ing the motor, the combination of a single inte 
gral hollow casting having two plane parallel 
faces, means engageable with one of said faces 
for detachably mounting the deflection-coil on 
the casting, means engageable with the other of 
said faces for detachably mounting the motor 
and generator on the casting, and drive means 
kinematically interconnecting the motor and gen 
erator and deflection coil, the drive means in 
cluding gearing mounted on the casting inde 
pendently of the motor and generator Supports, 
and flexible couplings between the gearing and 
the motor and generator respectively. 

OSCAR. W. PACKER,   


