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[5 7] ABSTRACT 

Two similar, resilient tapered shield members, one 
slightly smaller than the other, each having a slit com 
pletely severing the member along one side, are 
placed around a cylinder or rod extending from the 
cavity to be protected, by opening each shield mem 
ber along the side slit in order to admit the shaft or 
rod to a hole located in the smaller end of each shield 
member. The shield members are positioned with re 
spect to each other so that the surface of each mem- ’ 
ber completely underlies or covers the slit in the mem 
ber above or below it, with the larger member sub 
stantially enclosing the smaller member. Means are 
provided for preventing the positioning of the shield 
members such that the slit of one shield member 
would directly overlie the slit of the other shield mem 
ber, and for attaching the shield member to the open 
ing of the protected vessel or cavity. 

11 Claims, 7 Drawing Figures 
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TWO-PIECE SHIELD 

This invention relates to a dust or drip cover. In an- ' 
other aspect it relates to a dust or drip cover Capable 
of admitting a shaft to the covered area.>ln another as 
pect the invention relates to a method for installing a 
dust cover around a cylindrical shaft. 

In the handling associated with the processing and 
packaging of many products, it is often necessary or de 
sirable to exert a stirring, ‘pumping, or similar force in 
side a vessel containing the product by means of a turn 
ing or reciprocating shaft. In such instances, it is desir 

5 

able that the point at which the shaft enters the pro- _ 
duct-containing area be sealed as well as possible 
against the entrance of foreign material. Conventional 
dust and drip shields ordinarily comprise a solid, disc 
shaped or frustoconical member through which the 
shaft can vbe inserted during assembly of the machine. 

Maintaining a product free of foreign material is es 
pecially important in the handling of food products.' 
The need for cleanliness in the handling of such prod 
ucts also necessitates frequent cleaning of product han-' 
dling equipment. In the case of milk or other similar 
dairy products, for example, compliance with estab 
lished standards for cleanliness may require complete 
cleaning of equipment several times daily. Thorough 
cle'aningentails removal of dust and drip covers which 
has heretofore required partial disassembly of handling 
equipment in order to remove conventional shields. 
Removal of conventional shields also requires the use 
of one or more tools and can be costly in terms of time 
required to partially disassemble the machine. ' 
Accordingly, an object of the present invention is to - 

provide an improved dust or drip cover. Another object 
of the invention is to provide an improved dust or drip 
cover through which a shaft canextend. Another ob 
ject of the invention is to provide a dust cover which is 
easily applied to 'or removed from a cylindrical opening 
through which a cylindrical shaft extends. Yet another 
object of the invention is to provide an improved 

' method for applying a dust cover to an opening through 
which a cylindrical shaft extends. Other objects and ad 
vantages of the invention will be apparent from the fol 
lowing description of the invention and the appended 
claims. ' ' i 

In accordance with the invention two resilient ta 
pered shield parts are utilized, each having an opening 
at its narrow end through which a shaft can pass, an 
open large end, and a slit from the small end to the 
large end completely severing the side of each part. 
Each shield part can be placed around a shaft by 
spreading each part along the slit a sufficient width to 
accommodate the shaft into the center opening. The 
parts are then positioned so that the slits are not aligned 
and the surface of each part covers the‘ area left ex 
posed by the slit in the other. One cover part is slightly 
larger than the other and the parts are positioned on 
the shaft so that the smaller one, can be telescoped in~ 
side the larger one to provide a more effective seal. A 
?ange at the larger end of the larger part is then en 
gaged around the opening to be protected so that the 
base of the inside‘ part is held tightly against the top 
edge of the protected opening. The shield can be easily 
and quickly removed without the use of any tools and 
can be replaced after cleaning by placing both parts 
over the shaft and snapping them back into place. 
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is presently preferred that both keys l7 and 27 have’ 

2 
Proper alignment of the slits in the two pieces can be ‘ 
assured by the-use of appropriately sized detents in the 
surface of each segment positioned so that the detents 
will mate when the shields are presented in the desired 
position with respect to each other. 

In the drawings, 
FIG. 1 is a plan view of'the smaller shield member. 

FIG. 2 is an elevational cross section along line 2-2 
of FIG. '1. 
FIG. 3 is a plan view of the larger shield member. 
FIG. 4 is an elevational cross section taken along line 

4-4 of FIG. 3. 
FIG. 5 is an elevationalview in partial cross-section 

of the assembled shield in place on a ?lling machine. 
FIG. 6 is a partial plan view in cross-section taken 

along line 6—6 of FIG. 5. 
FIG. 7 is an elevational cross section along line 7—-7 

of FIG. 6. . . ' 

Referring now to FIGS. v1 and 2, the smaller shield 
member‘ 11 has a frustoconical main body 12. The par 
tially closed smaller end of the frustoconical body '12 
is formed by an annular ?ange 13 extending inwardly 
in a generally horizontal direction with a center open 
ing 14 sized to provide a close‘ ?t with the shaft around 
which shield member 11 is to be used. An annular sec 
tion 19 extends generally horizontally outwardly from 
the open large end of frustoconical body 12. An annu 
lar ?ange 15 extends downwardly in a substantially ver 
tical direction from the outerperiphery of annular sec 
tion 19. A slot 16 extends in an at. least generally, 
straight line from center opening 14 through annular 
?ange 13, frustoconical main body 12, section 19, and 
annular ?ange 15 of shield memberll. Although the 
formation of slit 16 in a vertical plane is presently pre 
ferred, slit 16 can be formed at an angle to the vertical 
so long as the shield member 11 can be opened along 
the slit 16 to admit the shaft. Raised alignment key 17 
extends outwardly from frustoconical body 12 and up 
wardly from annular section 19 to form an outwardly 
directed projection on the outer surface of shield mem 
ber 11. 
Referring now to FIGS. 3 and 4, the larger shield 

member 21 has a frustoconical main body 22. The par 
tially closed smaller end of the frustoconical body 22 
is formed by annular ?ange 23 extending generally hor 
izontally inwardly from the upper end of frustoconical 
body 22 and having a center opening 24 sized to pro 
vide a vclose ?t with the shaft around which shield mem 
ber 21 is to be used. Opening 24 will ordinarily be the 
same nominal size as opening 14 of shield member 11. 
An annular section 29 ‘extends generally horizontally 
outwardly from the open large end of frustoconical 
body 22. An annular ?ange 25 extends downwardly in_ 
a substantially vertical direction from the outer periph~ 
cry of annular section 29. A slot 26 extends in an at 
least generally straight line from center opening 24 
through annular ?ange 23, main body 22, section 29, 
and'annular ?ange 25 of shield member 21. Raised 
alignment key 27 extends outwardly from frustoconical v . 
body 22 and upwardly from annular section 29 to form 
an outwardly directed, inwardly opening pocket in the 
inner surface of shield member 21 corresponding in 
shape and location but being slightly larger than the 
key 17 on the smaller shield member 11. While keys 17 
and 27 can be formed in any desired con?guration, it 
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mating con?gurations with mutually engaging side sur 
faces extending at least generally vertically as illus 
trated in the drawings to provide maximum effective 
ness of the locking of the shield members 11 and 21. 
While a single key 17 in the smaller shield member 11 
and a single key 27 in the larger shield member 21 have 
been illustrated, any suitable number of keys can be 
employed. While the number of pocket keys has to be 
at least equal to the number of projection keys, there 
can be a larger number of pocket keys permitting more 
than one alignment so long as none of the permitted 
alignments allow ‘overlapping of slot 16 and slot 26. 
Ridges 28 extending inwardly along the inside of bot 
tom of ?ange 25 are adapted to engage shield member 
21 with the opening to be covered in a snap-on arrange 
ment. Ridges 28 can be in the form of separate ridges 
as illustrated or in the form of an annular‘groove ex 
tending the entire circumference of ?ange 25. 
Shield 21 is enough larger than shield 11 to permit 

shield 11 to nest inside shield 21 with the raised portion 
of alignment key 17 on the upper surface of shield 11, 
mating with the pocket of alignment key 27 in the 
lower surface of shield 21. Shield members 11 and 21 
can be constructed from any resilient material suitable 
for the purpose and by any method known to the art. 
Shield members thermoformed from high density poly 
ethylene have been found to work very well. Thermo~ 
forming the shield members is advantageous in requir 
ing a minimum amount of material and providing con 
formity between the outer surface of the inner shield 
member 11 and the inner surface of the outer shield 
member 21. 

Slots 16 and 26 can be of any desired width and the 
sides thereof can be either parallel or diverging by ex 
tending radially from the central axis of the shield 
member as long as at least one half of each shield mem 
ber is entirely intact with suf?cient overlap to_contain 
the alignment keys l7 and 27. Wide slots permit easier 
application of shield members to a shaft, but narrow 
slots, such as those illustrated in the drawing, permit 
more effective shielding of an opening by increasing 
the overlap of the shield members. Slots narrower than 
openings 14 and 24 and having parallel sides are pre 
ferred for their ability to positively engage around a 
shaft and for their increased overlap. When the resil 
iency and ?exibility of the material from which the 
shield members are produced permits, even narrower 
slots, such as those illustrated by the drawing, are espe 
cially preferred. 
To engage shield members 11 or 21 around a cylin~ 

drical shaft the shield member 11 or 21 can be grasped 
by hand on each side of slots 16 or 26 and, by manually 
exerting upward pressure on one side of the slot and 
downward pressure on the other side as well as slight 
spreading pressure on the slot, can be sprung open a 

' distance suf?cient to admit a shaft the size of openings 
14 and 24. When the spreading pressure is released, the 
resiliency of the member 11 or 21 causes the member 
to resume its original shape, thereby affixing itself 
around the shaft until it is removed by'_ spreading the 
shield members open and reversing the application pro 
cess. Both application and removal of the shield mem 
bers can be accomplished without access to either end 
of the, shaft. 
FIG. 5 illustrates the use of a shield employing shield 

members 11 and 21 in conjunction with a liquid ?lling 
machine 31 having a cylindrical housing 30 for a hol 
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low cylindrical chamber 32 containing a pumping 
plunger 33 driven through cylindrical rod 34 by lever 
arm 35. A ?ange 37 is attached to rod 34. Flange 37 ' 
has a frustoconical con?guration with the larger diame 
ter at the bottom thereof being greater than the mini 
mum diameter‘ of the frustoconical body 22 of the 
upper shield member so that any condensate which 
might form on elements above flange 37 will fall on the 
downwardly sloping section 22 of the upper shield 
member 21, thereby minimizing the possibility of such 
condensate flowing along shaft 34 through openings 24 
and 14. ‘Arm 35 drives rod 34, ?ange 37, and pumping 
plunger 33 in a vertical reciprocating manner. The 
mechanism is illustrated in its extreme downward posi 
tion. ' 

In operation ?lling device 31 draws liquid into cylin 
der 32 through inlet/outlet 38 as pumping plunger 33, 
forming a tight seal with the wall of cylinder 32 by 
means of O-ring 39, is drawn upwardly in the cylinder 
by rod 34 and lever arm 35. When the cylinder is ?lled 
to a measured level, downward pressure is exerted on 
rod 34 by arm 35, causing pumping plunger 33 to expel 
the liquid through inlet/outlet 38. Valve means (not 
shown) associated with inlet/outlet 38 provides for 
communication of inlet/outlet 38 with a liquid supply 
source during the upward stroke of pumping plunger 
33 and with the container to be ?lled during the down 
ward stroke of pumping plunger 33. , 
The outside diameter of the large end of the smaller 

shield member 11 is such that the shield member 11 
rests upon the top surface of cylinder housing 30, while 
the inside diameter of the large end of the larger shield 
member is suf?ciently larger for flange 25 to slip down 
wardly over the upper portion of cylindrical housing 
30. If desired, the upper portion of cylindrical housing 
30 can be provided with an annular ?ange 41 extending 
outwardly from the outer surface thereon, and located 
so that ridges 28 on the bottom edge of ?ange 25 on 
outer shield member 21 can be snapped over ?ange 41, 
thereby rigidly engaging shield members 11 and 21 to 
cover the opening in cylindrical housing 30. In the ab 
sence of ?ange 41, ridges 28 can provide a friction ?t 
against the exterior surface of housing 30. 
FIG. 6 illustrates the relative positions of shield mem 

ber 11, shield member 21, and shaft 34 as from above. 
Smaller shield member 11 is completely covered by 
larger shield member 21 except for the part exposed 
beneath slot 26. A preferred rotational relationship be 
tween slotl26 and slot 16 in the covered ?rst shield 
member 11 is illustrated. Any angular relationship be 
tween the rotational positions of the two slots is accept 

, able as long as the surface of one member underlays or 
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covers the slot in the other. An angular relationship be 
tween the two slots in the range of from about 90° to 
about 270° is preferred, with an angular relationship in 
the range of from about 120° to about 240° being more 
preferred. 
FIG. 7 is an elevational cross section view of the 

shield members 21 and 22 in place around shaft 34 and 
engaged with the top of cylindrical housing 30. The 
mating relationship between shield members 11 and, 21' 
can be seen as frustoconical main body members 12 
and 22, bottom ?anges 15 and 25, and key ridges 17 
and 27 ?t closely together. Ridge 28 engaged over 
?ange 41 maintains second shield member 21 in posi 
tion over cylindrical housing 30, and the smaller shield 
member 11 is maintained in position on the top of cy-~ 



5 
lindrical housing 30 by downward pressure through the 
surfaces of shield member 11 mating with shield mem~ 
_ber 21. 
Any suitable means can be used to maintain shield 

member 11 in the desiredlrotational juxtaposition to 
shield member 21. Although a preferred method using 
mating detents has been illustrated, mating radial 
ridges on the inside of shield member 21 and the out 
side of shield member 11, other various mating means, 
a roughened surface on one or both shield members, or 
similar methods can be used. 
As is apparent from the foregoing description, this 

invention can readily be modi?ed to, for example, use 
two frustopyramidal shield members to cover an open 
ing having a square, rectangular, triangular or other 
cross section. Likewise, the openings at the small ends 
of the shield members can be ?tted to the shape of a re 
ciprocating shaft having a square, rectangular, triangu 
lar or other cross section or can be ?tted to cover as 
close as is practical ‘to a rotating shaft having a noncir 
cular cross section. 
Any suitable resilient material can be utilized in the 

manufacture of the invention and any known method 
of manufacture capable of producing a product having 
the desired shape can be used. Examples of materials 
which can be used are metals, ?berglass, plastics, and 
similar materials. Preferred materials include synthetic 
polymeric materials such as polyethylene, polypropyl 
ene, polystyrene, nylon, poly(vinyl chloride) and simi 
lar polymers. Especially preferred is high density poly 
ethylene. Methods of forming plastic shield ports in 
clude injection molding, thermoforming, blow molding, 
compression molding and similar plastic manufacture 
techniques. A preferred method of manufacture is ther 
moforming from a sheet of synthetic organic thermo 
plastic polymeric material. ‘r 
Reasonable variations and modi?cations are possible 

within the scope'of the foregoing disclosure and the ap 
pended claims to the invention. 
What is claimed is: _ 

l. A shield suitable for covering the opening between 
a movable shaft and a surrounding housing, said shield 
comprising ' 

a ?rst resilient tapered shield member having a ?rst 
opening at the narrow end thereof through which 
said shaft can pass, ?rst annular means around its 
open large end adapted to contact the top surface 
of said housing, and a ?rst slot extending from said 
?rst opening through said ?rst annular means to 
said open‘large end to permit said ?rst shield mem 
ber to be engaged around said shaft without access 
to either end of said shaft; and _. 
second resilient tapered shield member having a 

' second opening at the narrow end thereof through 
which said shaft can pass, second annular means 
around its open large end adapted to contact the 
outside surface of said housing, and a second slot 
extending from said second opening through said 
second annular means to said open large end of 
said second shield member to permit said second 
shield member to be engaged around said shaft 
without access to either end of said shaft, said sec 
ond shield member being adapted to engage said 
?rst shield member along the outside surface of 
said ?rst shield member and the inside surface of 
said second shield member with the slot in said ?rst 
shield member being covered by the solid surface 
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6 
. of said second shield member and the solid surface 
of said ?rst shield member underlying the slot in 
said second shield member. 

2. A shield in accordance with claim 1 additionally 
comprising alignment means adapted to maintain said 
?rst member and said second member in a ?xed juxta 
position. , 

3. A shield in accordance with claim 2 additionally 
comprising engaging means located at the large diame 
ter end of said second shield member, said engaging 
means being adapted to af?x said second shield mem 
ber, with said ?rst shield member inside, to said hous- 7 
mg. . 

4. A shield in accordance with claim 3 wherein said 
slot in said ?rst shield member and said slot in said sec 
ond shield member are narrower than the diameter of 
said shaft, said slot in said ?rst shield member and said 
slot in said second shield member forming an angle of 
from about 90° to about 270° with each other, and 
wherein said ?rst and second shield members are suf? 
ciently resilient to permit said slots to be temporarily 
‘widened to engage said ?rst and second shield mem 
bers around said shaft. 

5. A shield in accordance with claim 4 wherein said 
alignment means comprises at least one raised area on 
the outside surface of said ?rst shield member in coop 
eration with at least as many raised areas on the inside 
surface of said second shield member adapted to en 
gage said at least one raised area on the outside surface 
of said ?rst shield member. 

6. A shield in accordance with claim 5 wherein said 
engaging means comprises one or more lateral ridges 
on the inside circumference of said annular means of 
said second shield member, said one or more ridges 
being adapted to engage the outside surface of said 
housing. v 1 

7. A shield in accordance with claim 6 wherein-said 
?rst shield member comprises a, frustoconical main 
body having a ?rst annular ?ange at the narrow end 
thereof, said ?rst ?ange extending inwardly in a gener 
ally horizontal direction and having an opening through 
which said shaft can pass, a second annular ?ange at 
the large end thereof extending outwardly in a gener 
ally horizontal direction and a third annular ?ange ex 
tending downwardly in a generally vertical direction 
from the outer periphery of said second ?ange; and 
wherein said second shield member comprises a frusto- ‘ 
conical main body having a fourth annular ?ange at the 
narrow end thereof, said fourth ?ange extending in~ 
wardly in a generally horizontal direction and having an ‘ 
opening through which said shaft can pass, a ?fth annu 
lar ?ange at the large end thereof extending outwardly‘ 
in a generally horizontal direction and a sixth annular 
?ange extending downwardly in a generally vertical di 
rection from the outer periphery of said ?fth ?ange. 

8. A shield in accordance with claim 7 wherein- said 
alignment means comprises a key extending upwardly 
from the upper surface of said second ?ange and out 
wardly from said frustoconical main body of said ?rst 
shield member, capable of mating with a pocket ex 
tending upwardly from the lower surface of ‘said ?fth 
?ange and outwardly from said - frustoconical main 
body of said second shield member. _ 

9. A shield in accordance with claim 8 wherein said 
?rst and second shield members are thermoformed 
from a sheet of synthetic organic thermoplastic poly~ 
meric material. - . 
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10. A method for applying a shield between a shaft opening formed by said second slot to said second 
and a housing into which said shaft extends, said center opening. 
method Comprising > positioning said second shield member with respect 
engaging a ?rst resilient, Shield member having a to said ?rst shield member in order to mate said 
shlen end with a ?rst eehter opening through which 5 ?rst and second alignment means and enclose said 
sald _shaft can phss’ a large op?“ end’ a ?rst Slot ex‘ ?rst shield means within said second shield means; 
tending from said center opening through the edge and 
of Sald large open end of Saw] ?rst Sh‘eld member’ attaching said large open end of said second shield 
and ?rst alignment means on the outer surface of 
said ?rst shield member, around said shaft by pass~ 10 
ing said shaft through the opening formed by said 

_ slot into said center opening; 
engaging a second resilient, shield member having a 

small end with a second center opening through 

member over the end of said housing. 
11. A method in accordance with claim 10 wherein 

engaging said ?rst shield member and said second 
shield member around said shaft is accomplished by 
grasping each respective shield member on either side 

which said shaft can pass, a large Open end, a Sec_ 15 of said respective slot, exerting upward pressure on one 
end Slot extending from said center opening side of the slot and exerting downward pressure on the 
through the edge of said large open end of said sec- ethel: side of the Slot‘, Passing Said Shaft through the 
0nd shield member, and second alignment means Opening formed by 531d Slot, and releasing the Pressure 
on the inner surface of said second shield member exerted on said respective shield member to permit said 
capable of mating with said ?rst alignment means, 20 respective shield member to resume its original shape. 

' ‘around said shaft by passing said shaft through the * * * * * 
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