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ABSTRACT OF THE DISCLOSURE 
Apparatus for beveling the borders of the edges or rims 

of the open ends of vessels such as rectangular or gen 
erally elliptical television picture tube funnel and view 
ing panel parts or the like. Such apparatus includes means 
for rotatably supporting said vessels, and at least one 
pair of ?rst and second motor driven grinding wheels 
mounted on support members which are normally biased 
to cause the wheels to contact, at an angle thereto, the 
inner and outer borders, respectively, of a vessel sup 
ported on said support means. 

BACKGROUND OF THE INVENTION 

It is oftentimes desired to bevel the inner and outer bor 
ders of the open ends of vessels having generally elliptical 
con?gurations. For example, the sealing edges of rectangu 
lar television picture tube funnel and viewing panel parts 
have relatively sharp borders which are susceptible to 
bruise checking and it is, therefore, desirable to bevel such 
borders to reduce the possibility of such checking to the 
extent possible. This is especially true for funnel and view 
ing panel parts for color television picture tubes since such 
tubes must be evacuated to a greater degree than similar 
parts for monochromatic television picture tubes. Fur 
thermore, the viewing panels for color television picture 
tubes are subject to much more handling than are their 
counterparts for monochromatic picture tubes and are, 
therefore, subject to greater chances of bruise checking. 
The manual beveling of the borders of the sealing edges 

of the television parts mentioned above is a time con 
suming and relatively expensive operation and, therefore, 
it has been found desirable to eliminate the hand grind 
ing or beveling of said borders of said edges and to pro 
videa convenient means or apparatus for power grinding 
of such borders to reduce the time required for the grind 
ing or beveling of said borders. The beveling apparatus 
herein disclosed was, therefore, developed for such pur 
pose. 

, BRIEF SUMMARY OF THE INVENTION 

In practicing the invention disclosed there is pro 
vided a vertical rotatable shaft having on the upper end 
thereof a plate member designed to ?t into the interior of 
a generally elliptical vessel the borders of the rim of which 
are .to be beveled, a plurality of at least three longi~ 
tudinal rollers having their axes of rotation extending nor 
mal to the axis of rotation of said shaft and being sub 
stantially equally spaced from and about said shaft below 
said plate member, the rim of the vessel whose borders 
are -_to be beveled being intended to rest on said rollers. 
Firstand second motor driven grinding wheels, of at least 
one'r‘lp'air of such wheels, are mounted on the upper ends of 
associated support arms or members which are pivoted at 
their lower ends and which are normally biased in direc 
tions to cause said first and second wheels to contact the 
inner and outer borders of the edges or rims of the open 
ends of each vessel disposed on said rollers for beveling of 
said borders. Motor means are connected to the lower end 
of said shaft for driven rotation thereof and of said 
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plate member and, through such plate member, driven 
rotatlon of each vessel disposed on said rollers for bevel 
lng of the borders of the rim thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is an elevational view of the apparatus embody 

ing the invention; 
FIG. 2 is a sectional view of part of the apparatus 

of FIG. 1 and taken generally along line 2—2 of FIG. 1; 
FIG. 3 is a sectional view similar to FIG. 2 and taken 

generally along line 3—3 of FIG. 1; and 
FIG. 4 is a top plan view of the apparatus embodying 

the invention. 
Similar reference characters refer to similar parts in 

each of the ?gures of the drawings. 

PREFERRED EMBODIMENT OF THE 
INVENTION 

Referring to the drawings in detail, there is shown in 
FIG. 1, a platform 11 suported above a base plate 12 
by suitable upright members 13 and 14. A center portion 
of upright member 13 is broken away to show the ap~ 
paratus disposed between platform 11 and base plate 
12. An upright hollow pillar 16 is secured as by screws 
such as 17 (FIG. 3) to the top of platform 11. Pillar 16 
includes three outwardly extending and generally tri 
angular supports such as 18 upon which are mounted U 
shaped members such as 19 which support freely rotatable 
longitudinal rollers such as 21 (FIGS. 1 and 4). 
As illustrated in FIGS. 2 and 3, a hollow rotatable 

shaft 22 extends upwardly through the hollow 16a of pil 
lar 16. A spur gear 23 (FIG. 1) is keyed in any conven 
ient manner to shaft 22 adjacent the bottom end thereof 
and in a driving relationship with such shaft. The teeth 
of gear 23 mesh with the teeth of a pinion gear 24 which 
is keyed to the output shaft of a gear box 26 which is, 
in turn, connected to the output shaft of a motor 27 in a 
driven relationship therewith. The extreme lower end of 
shaft 22 is connected to a rotary union 28 to be discussed 
in detail hereinafter. 
The lower end of shaft 22 (FIG. 3) extends snugly 

through the inner race 32 of a ball bearing 31 which is 
mounted within platform 11 by an annular member 34 
which presses upwardly against the outer race 33 of bear 
ing 31 and is held in such position by screws such as 36 
extending upwardly into the bottom of pillar 16. Such 
arrangement will be readily apparent to those skilled in 
the art by a brief glance at FIG. 3 of the drawings. 

Referring to FIG. 2 of the drawings, shaft 22 near 
its upper end, extends through the inner race 42 of a 
ball bearing 41 Whose outer race 43 is held in the upper 
end of column 16 by an annular member 44 which presses 
downwardly against said outer race 43 and is held in 
such position by screws such as 46 extending downwardly 
into the top of pillar 16‘. An annular member 47 sur 
rounds shaft 22 above inner race 42 of bearing 41 and 
prevents vertical movement of shaft 22 within such inner 
race 42 as well as vertical movement of such shaft within 
inner race 32 of bearing 31 (FIG. 3). This arrangement 
will also be readily apparent to those skilled in the artv 
by a 'brief glance at FIGS. 2 and 3 of the drawings. 

There extends through the hollow 22a of shaft 22 a 
second hollow shaft 51 which has a smaller outer di 
ameter than hollow 22a. Such arrangement provides a 
?uid passage between the inner wall of shaft 22 and the 
outer wall of shaft 51. The lower end of shaft 51 also 
connects to the previously mentioned rotary union 28 to 
be hereinafter further discussed. The upper end of shaft 
51 is press ?tted with an annular member 52 (FIG. 2) 
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which is secured to the top of shaft 22 by screws such 
as 53. 
The upper end of shaft 22 is surrounded by a sleeve 

member 56 whose lower end ?ts snugly but slidably over 
such end of shaft 22 but which is keyed against rotation 
on such shaft by a screw 57 screwed into shaft 22 and 
extending outwardly into a vertical slot ‘5611 provided in 
the lower end of sleeve member 56. The upper part of 
sleeve member 56 has a larger inner diameter than the 
outer periphery of the part of shaft 22 surrounded by 
such upper part of sleeve member 56 and an annular 
space 58, surrounding the upper end of shaft 22, is there 
by provided. Space 58 is closed at its upper end by the 
previously mentioned annular member 52 which >?ts snug 
ly but slidably within such space. A cap member 61 is 
secured as by screws such as 62 to the upper part of 
sleeve member ‘56 and provides a closure for the upper 
end of hollow 51a in inner shaft 51. A radially extending 
passageway 59 extends from the hollow 22a in shaft 
22 to said space 58 surrounding the upper end of shaft 22. 
An annular spacer member ‘63 and a plate member 64 

FIGS. 1, 2 and 4) surround the upper end of sleeve mem 
ber 56 and are secured to such sleeve member by screws 
such as 66 which extend through the plate and spacer 
members and into the center ?anged portion of sleeve 
member 56. Such center ?anged portion of sleeve member 
56 is slightly larger in diameter than the previously men 
tioned annular member 44 and a relatively thin cylindrical 
cover 67 is fastened to said ?anged portion of sleeve 
member 56 by screws such as 68. Cover 67 has a height 
such that it covers the apparatus at the upper end of 
pillar 16 and shaft 22, that is, such that it covers the ap 
paratus between supports 18 on pillar ‘16 and said center 
?anged portion of sleeve member 56. It will be noted that 
since said center ?anged portion of sleeve 56 is of a slightly 
larger diameter than annular member 44 and the upper 
end of pillar 16, cover 67 is free to rotate along with said 
center ?anged portion, and about such annular member 
and the upper end of pillar 16. 
The previously mentioned plate member 64 has an outer 

periphery corresponding in shape to the open end of a 
vessel such as the funnel part 70 of a television picture 
tube illustrated in FIG. 1 of the drawings and outlined 
by dot-dash lines in vF'IG. 4 of the drawings. However, 
plate member 64 is of a smaller size than the open end 
of said funnel part 70 and ?ts in the interior of such part 
as illustrated in FIG. 1. This will also be further dis 
cussed hereinafter. 

iReferring further to FIGS. 1 and 4 of the drawings, 
there is shown ?rst and second upright standards or sup 
ports 71 and 72 having ?anged bottoms which are fas 
tened to the top surface of platform ‘11 in any convenient 
manner, such as by welding for example. Such standards 
71 and 72 extend upwardly into the open bottoms of rec 
tangular or block-line members 73 and 74, respectively, 
which are pivoted to the upper ends of the respective 
standards 71 and 72 in any convenient manner so as to 
be pivotably movable to a limited extent about the centers 
of the ends of the block-like members. Such arrangement 
will be readily apparent to those skilled in the art. 
An adjustable or removable Weight 77 is carried on one 

side of member 73 to normally bias the upper part of such 
member towards pillar ‘16 and the associated apparatus. 
Similarly an adjustable or removable weight 78 (FIG. 4) 
is carried on the opposite side of member 74 to normally 
bias the upper part of such member away from pillar 16 
and the associated apparatus. The weights such as 77 and 
78 are preferably removable so that they can be readily 
replaced with other similar but lighter or heavier weights 
if it is desired that the biasing forces be altered for reasons 
which will become apparent hereinafter. 
A pressurized ?uid actuated cylinder 79 (FIG. 1) is 

attached to the end of standard 71 with the free end of the 
piston rod 80 thereof extending towards a pendant bar 
like member 81 attached to the end of block-like pivotal 

1O 

15 

20 

25 

30 

to 

50 

60 

65 

70 

75 

member 73. Similarly, a pressurized ?uid actuated cylinder 
82 is attached to the end of standard 72 with the free end 
of its piston rod extending towards a pendant bar-like 
member 84 (FIG. 4) attached to the end of block-like 
pivotal member 74. Accordingly, the end of piston rod 80 
is actuated into and out of contact with member 81 ac~ 
cordingly as pressurized ?uid is supplied to conduits 86 or 
87, respectively, connected to cylinder 79. Similarly, the 
end of the piston rod of cylinder 82 is actuated into and 
out of contact with member ‘84 accordingly as pressurized 
?uid is supplied to conduits 88 or 89, respectively, con 
nected to cylinder 82. The actuation of the piston rods of 
cylinders 79 and 82 cause the ends of such rods to contact 
the pendant members 81 and 84, respectively, supplies 
forces to such members which overcomes the biasing 
forces of the previously discussed weights such as 77 and 
78 carried by members 73 and 74, respectively. The pur 
pose of such arrangement will be discussed hereinafter 
in an operational example of the invention. 
A ?rst generally upwardly extending support arm 91, 

including a base or foot portion 91a, is mounted on the 
top of block-like member 73 in any convenient manner 
such as by welding such foot portion to the top of mem 
ber 73. A second generally upwardly extending support 
arm 92, including a base or foot portion 92a, is mounted 
on the top of block-like member 74 in a similar manner. 
First and second pneumatic rotary motors 93 and 94 are 
clamped to the upper ends of arms 91 and 92, respectively, 
and such motors drive grinding wheels 95 and 96 carried 
on the ends of the respective motors. Pressurized aeriform 
?uid for driven rotation of motors 93‘ and 94 is supplied 
to such motors through conduits ‘97 and 98, respectively. 

It will be noted that motor 93 is carried on the upper 
end of support arm 91 at an angle such that grinding 
wheel 95 contacts the outer border of the sealing edge of 
a funnel member such as 70 at an angle of approximately 
45 degrees thereto. Similarly, motor 94 is carried on the 
upper end of support arm. 92 at an angle such that grind 
ing wheel 96 contacts the inner border of the sealing edge 
of the funnel member such as 70 at an angle of approxi 
mately 45 degrees thereto. -It is also pointed out that 
grinding wheels 95 and 96 are preferably relatively long 
in comparison with their diameters and that such wheels 
contact the outer and inner borders of the sealing edge 
of a funnel part such as 70 at different points along the 
lengths of the wheels as the funnel member is rotated 
during a beveling operation, as described later. 

It is expedient at this point in the description to point 
out that pressurized ?uid conduits 100v and 101 are con 
nected to the previously mentioned rotary union 2.8 (FIG. 
1) to alternately supply pressurized ?uid to hollows 22a 
and 51a in shafts 2-2 and 51, respectively (FIGS. 2 and 3) 
as hereinafter described. Rotary unions such as 28 are well 
known and such union may, for example, be a Deublin 
Rotating Union, ‘Model 250A, which can be obtained 
from J. V. Tripoli & Company whose address is 1622 
Fillmore Ave., Buffalo, NY. 

It is further pointed out that there is provided 'a suit 
able source of electrical current for the energization of 
motor 27 shown in FIG. 1 of the drawings as well as a 
suitable source of pressurized ?uid, such as compressed 
air, for the actuation of the pistons of cylinders 79 and 
81, for the energization of rotary motors 93 and 94, and 
to be supplied to rotary union 28 for purposes herein 
after discussed. However, for purposes of simpli?cation 
of the drawings, such sources of electrical current and 
pressurized ?uid are not shown therein. 
The structure of the apparatus of the invention having 

been described, a brief operational example thereof .will 
now be given. 

Before the initiation of a beveling operation, pressurized 
aeriform ?uid such as compressed air is supplied to con 
duit 101 which is connected to rotary union 28, while 
conduit 100, which is also connected to such rotary union, 
is connected to atmosphere. Such ?uid enters hollow 51a 
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in shaft 51 and exerts a force upwardly against cap mem 
ber 61 (FIG. 2) which causes sleeve 56 to slide upwardly 
along the outer periphery of the upper end of shaft 22. 
As is obvious, plate member 64 and cover 67 are also 
moved upwardly at such time. Pressurized ?uid is also 
supplied through conduits 86 and 818 to cylinders 79‘ and 
82 while conduits 87 and 89 are connected to atmosphere. 
This causes the ends of the piston rods of cylinders 79 and 
82 to contact pendant members 81 and 84 and move such 
members in a direction opposite to the biasing thereof 
provided by weights such as 77 and78. Arm 91 and its as 
sociated grinding wheel 95 are thereby moved outwardly 
away from the center of the aparatus, while arm 92 and 
its associated grinding wheel are moved inwardly towards 
the center of the apparatus. 
A funnel part such as 70 is then disposed on plate mem 

ber 64 as shown in FIGS. 1 and 4, and conduits 100 and 
101 are connected to said pressurized ?uid source and to 
atmosphere, respectively. Such pressurized ?uid enters hol 
low 22a in shaft 22 and ?ows through passageway 59 at 
the upper end of such shaft and into space 58 to exert a 
force downwardly against sleeve member 56. Such sleeve 
member 56 and its associated apparatus, including plate 
member '64, then move downwardly until the sealing edge 
of the funnel part 70 rests on the rollers such as 21 as 
shown in FIG. 1. Conduits .87 and 189 connected to cyl 
inders 79 and 82 are then connected to said pressurized 
?uid source, while conduits 86 and‘88 are connected to 
atmosphere. Weights 77 and 78 then cause support arms 
91;.land 92 to move towards the sealing edge of funnel 
wheels 95 and -96 contact the outer and inner borders, 
respectively, of such sealing edge. 

Following the foregoing actuations, motor 27 is ener 
gized to rotationally drive, through gear box 26 and 
gears 24 and 23, shaft 22 and, thereby, sleeve member 
56, plate member 64 and the funnel part such as 70v sup 
ported on the rollers such as 21. As is apparent funnel 
part 70 is rotated by plate member 64 disposed in the 
interior of the funnel member. At such time, pressurized 
?uid is supplied over conduits 97 and 98 to rotationally 
drive motors 93 and 94 and, thereby, grinding wheels 95 
and 96, to bevel the borders of the sealing edge of the 
funnel part such as 70. When the, desired bevel is ob 
tained on the borders of the sealing edge of the funnel 
part 70, the supply of pressurized ?uid to motors 93 and 
94, ‘and the supply of electric current to motor 27, is in 
terrupted to terminate the beveling operation. Pressurized 
?uid is then again supplied to conduits '86 ‘and 88 to ac 
tuate the grinding wheels out of contact with the borders 
of the sealing edge of funnel part 70‘, and pressurized 
?uid is again supplied through conduit 101, and thence 
through rotary union 28 to hollow 51a in shaft 51, to 
raise plate member 64 for removal of the funnel part 70 
from the apparatus and for receipt of another funnel 
part for beveling of the borders of the sealing edge 
thereof. 

It will be noted that as a funnel part such as 70 is ro 
tated by plate member 64, the grinding wheels 95 and 96 
are maintained against the‘ outer and inner borders of 
the sealing edge of the funnel member by the bias force 
provided by the weights such as 77 and 78. This force 
can be varied, if desired, by adding more weights or by 
changing to lighter or heavier weights as previously men 
tioned. Also during the rotation of the funnel part, as 
the larger and smaller radii of the sealing edge of such 
part move past the grinding wheels, such wheels move 
away and towards the center of the apparatus so that 
the beveling operations of the borders of the sealing edge 
move along the length of such wheels and wear of the 
wheels is thereby substantialy evenly distributed along 
the length of each respective wheel. 
The apparatus illustrated is designed to accommodate, 

within upper and lower limits, funnel parts of other sizes 
than that illustrated. The limiting factor is that the 
funnel parts must be of a size that have sealing edges that 
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can be supported on the rollers such as 21. In accommo 
dating funnel parts of a size other than that illustrated 
however, the plate member 64 must usually be changed 
to a corresponding size. 
The invention has herein been illustrated and described 

in conjunction with the beveling of the borders of the 
sealing edges of funnel parts for television picture tubes. 
However, it will be understood that the apparatus can 
also be employed for beveling of the borders of the 
sealing edges of viewing panels for said tubes, as well 
as the borders of the rims or lips of other vessels ‘having 
round or generally elliptical shapes of a suitable size. 

Although there is herein shown and described only one 
form of apparatus embodying the invention, it will be 
understood that various changes and modi?cations may 
be made therein within the purview of the appended 
claims without departing from the spirit and scope of 
the invention. 
We claim: 
1. Apparatus for beveling the sealing edges or rims 

of rectangular television picture tube funnel or viewing 
panel parts, such apparatus comprising: 

(A) means for rotatably supporting one of said parts 
with the sealing edge thereof depending, such means 
including, 

(a) a vertical rotatable shaft having on its upper 
end a plate member having a peripheral shape 
generally corresponding to’ that de?ned by said 
sealing edge of said one of said parts and dia 
metrically smaller than the inner border of such 
edge, and 

(b) a plurality of at least three relatively long 
rollers substantially equally spaced about and 
from the axis of rotation of said shaft below 
said plate, the axes of rotation of such rollers 
each extending in the same horizontal plane 
normal to said axis of rotation of said shaft; 

(B) a ?rst motor driven grinding wheel supported on 
the upper end of a generally upwardly extending sup 
port arm, such arm being pivoted at its lower end 
and said grinding wheel being supported thereby so 
that the wheel is normally biased in a direction to 
contact, at an angle thereto, the outer border of the 
sealing edge of one of said parts when such part is 
supported by its sealing edge resting on said rollers; 
and “ ' 

(C) a second motor driven grinding wheel supported 
on the upper end of another generally upwardly ex 
tending support arm, such arm being pivoted at its 
lower end and said second grinding wheel being 
supported thereby so that such second wheel is nor 
mally biased in a direction to contact, at an angle 
thereto, the inner border of the sealing edge of one 
of said parts when such part is supported by said 
sealing edge resting on said rollers. 

2. An apparatus in accordance with claim 1 and in 
which said angles at which said ?rst and second grinding 
wheels contact said outer and inner borders of said seal 
ing edge‘are approximately forty-?ve degree angles. 

3. Apparatus in accordance with claim 1 and further 
including a motor means connected with said shaft in a 
rotary driving relationship therewith. ' 

4. Apparatus in accordance with claim 2 and further 
including a motor means connected with said shaft in a 
rotary driving relationship therewith. ‘ 

5. Apparatus for beveling the inner and outer borders 
of the rim of a vessel having a generally elliptical open 
end, such apparatus comprising: 

(A) a driven rotatable shaft supporting on a ?rst end 
thereof a plate member having an outer periphery 
generally corresponding in shape to a planar periph 
ery of the hollow in said vessel; 

(B) a plurality of at least three relatively long rollers 
substantially equally spaced from and about said 
shaft with their axes of rotation extending normal 
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to the axis of rotation of such shaft, such rollers also 8. Apparatus in accordance with claim 6 and in which 
being spaced from said ?rst end of the'shaft in a said angle is approximately a forty-?ve degree angle. 
direction towards the second end of the shaft; and 

(C) a pair of motor driven grinding Wheels supported References Cited 
on ?rst ends of respectively associated longitudinal 5 UNITED STATES PATENTS 
tsgpport members: Such members_ belng'plYoteq at 189,505 4/1877 Scully ____________ __ 51_105 

e11" second ends and normally biased in directions ‘ 
to cause ?rst and second ones of said pair of grinding 1’816/‘94 7/1931 Putt """""""" “ 51—88UX 

2,344,371 3/1944 Shaw ______________ __ 51-—88 wheels to contact, at an angle thereto, the inner and 
outer borders, respectively, of the rim of a hollow 10 LESTER M’ SWINGLE Primary Examiner 
vessel resting on said rollers in a driven relationship ’ 
with said plate member. U.S_ CL X'R, 

6. Apparatus in accordance With claim 5 and further 51_1O5 
including motor means for rotating said shaft. 

7. Apparatus in accordance with claim 5 and in which 15 
said angle is approximately a forty-?ve degree angle. 


