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ABSTRACT OF THE DISCLOSURE 
An apparatus for ?nishing parts comprising an elon 

gated ?nishing chamberresiliently mounted for vibration 
and divided into segments, vibratory means operatively 
associated with each segment, and a ?exible connecting 
member connecting adjacent segments, thus forming a 
continuous elongated ?nishing chamber, which can be 
used in effectively ?nishing parts having relatively great 
lengths or in effective continuous processing. 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for ?nish 
ing parts, and particularly parts of relatively great length, 
the apparatus having an elongated segmented ?nishing 
chamber, the segments of which are ?exibly connected, 
and with which segments are operatively associated a 
plurality of vibratory means, preferably vibratory motors 
having eccentric weights on their shafts mounted directly 
on the ?nishing chamber housing but optionally merely 
having shafts with eccentric weights mounted on the 
?nishing chamber housing and actuated by stationary 
motors through pulley or chain drives, ?exible couplings, 
or the like. Other vibratory means may also be employed. 

Finishing machines having vibratory means operatively 
associated with ?nishing chamber housings are known in 
the art. Such machines are used for various forms of 
?nishing, such as abrading, burr removal, b'urnishing, 
polishing and grinding. U.S. Pats. 2,973,606; 2,997,813; 
3,071,900, and 3,161,993 disclose various embodiments 
of machines having a ?nishing chamber in the form of 
a tub with an arcuate bottom and having horizontally 
arranged vibratory means for vibrating the chamber. 
Such machines are so arranged that the vibration im 
parted to the chamber causes the mixture comprising the 
?nishing material and parts to be ?nished to travel in 
an orbital path substantially perpendicular to the axis 
of the chamber bottom and the axis of the shaft bearing 
eccentric weights. Means is provided for separating the 
?nished parts from the ?nishing material and discharging 
the parts at the end of a cycle. The machines described 
are suited for their intended use. However, they are not 
Well suited either for ?nishing parts which are relatively 
long, as for example long shafts or spars, or for use in 
certain types of processing, e.g., continuous processing, 
especially continuous processing which requires an ex 
tensive dwell time of parts in the ?nishing machine. One 
reason that ?nishing machines for such purposes have 
not been available previously is that it has been found 
impractical, if not impossible, up to the present time, to 
provide a ?nishing machine having an elongated ?nishing 
chamber and utilizing either a single vibratory motor or 
a single unsegmented ?nishing chamber for such opera 
tions. Efforts previously made by the present inventor 
along these lines have not met with success. When a single 
unsegmented ?nishing chamber has been employed, it 
has been rapidly subject to self-destruction due to the 
various stresses and strains Which arise over the exten 
sive length of the ?nishing chamber and which rapidly 
overtax its material strength, especially when of a length 
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of approximately sixteen feet or more. When a single 
vibratory motor or equivalent source of vibration has 
been employed, the vibrations imparted over the length 
of the elongated ?nishing chamber have been ‘found to 
vary from end to end so that, especially with elongated 
work pieces, the central portion of the mass presents a 
node and the outer reaches present an area of maximum 
amplitude, resulting in uneven and in fact irreproducible 
degrees of ?nishing in the various areas. Moreover, such 
unevenness of vibration has also detracted materially 
from the life of the ?nishing machines, which in such 
cases have an extremely short and uneconomic useful 
life, which have therefore been of necessity limited to a 
?nishing chamber of approximately sixteen foot or shorter 
lengths. These and other problems are obviated by the 
provision of the apparatus of the present invention. 

SUMMARY OF THE INVENTION 
It is accordingly an object of the present invention to 

provide a ?nishing machine for ?nishing parts, e.g., metal, 
plastic, ceramic, glass, or wooden parts, by vibrating the 
articles with a ?nishing material in a ?nishing chamber. 
It is another object to provide an apparatus of the type 
described having an elongated ?nishing chamber adapted 
to receive and ?nish parts having relatively great lengths. 
It is a further object to provide a ?nishing ‘machine having 
an elongated chamber which is adaptable for use as a 
continuous process machine. It is still further an object 
to provide a ?nishing machine having an elongated ?nish 
ing chamber, and wherein the machine may be vibrated 
without damage or destruction to the chamber. Addi 
tional objects and advantages will be apparent to one 
skilled in the art and still other advantages will become 
apparent hereinafter. 
According to the invention, a novel ?nishing apparatus 

is provided having an elongated ?nishing chamber of the 
trough or tub type comprising a plurality of ?nishing 
chamber segments or units joined together by a ?exible 
or resilient connecting member which serves to connect 
adjacent segments together to form a single elongated 
chamber. An individual vibratory motor or equivalent 
vibratory means is mounted in conjunction with succes 
sive segments, ordinarily each segment of the chamber. 
As a result of this structure, elongated parts such as 
shafts may be inserted into the ?nishing chamber and all 
portions thereof simultaneously ?nished. Alternatively 
the chamber may be used for continuous processing, pro 
viding su?icient length so that the parts remain in the 
?nishing process for a sufficiently long dwell time for 
completion of the ?nishing process. Moreover, the previ 
ously-mentioned risks of damage or destruction which 
normally accompany attempts to vibrate an exceptionally 
long integral chamber are avoided since each of the vari 
ous segments of the chamber vibrate substantially inde 
pendently of each other. When lengthy parts are to be 
?nished, the ?nishing chamber is obviously advanta 
geously open at the top to allow insertion and removal of 
parts; :for other applications the ?nishing chamber may 
be cylindrical or otherwise closed at the top. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention in its preferred embodiments is illus 
trated by the accompanying drawings in which: 
FIG. 1 is a side elevation of a ?nishing apparatus ac 

cording to the invention. 
FIG. 2 is a top view of the apparatus shown in FIG. 1. 
FIG. 3 is a cross-sectional view taken at the line 3-73 

of FIG. 1. 
FIG. 4 is a perspective view of a connecting mem 

ber. 
FIG. 5 is a top view of another embodiment of the 

invention. 
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FIG. 6 is a cross-sectional view taken at the line 6--6 
of FIG. 5. 
FIG. 7 is a top view of still another embodiment of the 

invention; and 
FIG. 8 is a cross-sectional view taken at the line 8-8 

of FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1-4, the embodiment illustrated 
comprises a plurality of individual support units 1 linearly 
arranged, each unit supporting a ?nishing chamber hous 
ing segment 10, successive ?nishing chamber housing seg 
ments being connected together by ?exible connecting 
members 2. Each support unit comprises a frame 3 
formed of horizontal frame members 4 and 5, vertical 
frame members 6 and 7, and transverse frame members 
8. Mounted on each supporting frame 3 is a ?nishing 
chamber housing segment 10 de?ning a ?nishing chamber 
segment 11 having a bottom of arcuate cross-section, the 
bottom of the chamber preferably being semicylindrical 
in nature. The housing is provided with lateral ?anges 12. 
The housing segment 10 is spring mounted to permit vibra 
tion by means of springs 13 having one end mounted on 
the horizontal frame members 4 and 5 of frame 3, and 
having the other end connected to the lateral ?anges 12 
by a suitable means such as welding. End plates 14 and 
15 are mounted at the outer end of the ?nishing chamber 
housing segment of each terminal unit 1. A vibratory mo~ 
tor 16 having eccentric weights 17 is mounted at the bot 
tom of each housing segment 10 with its shaft oriented 
substantially horizontally Equivalent vibratory means can 
replace the vibratory motor, as already mentioned. 
The ?exible connecting member 2 is shown in detail in 

FIG. 4 and comprises a U-shaped chamber extension 23 
having cross-section :dimensions substantially that of the 
?nishing chamber 11 formed by a bottom member 18 
and vertical members 19 and 20. The connecting member 
further comprises U-shaped ?anges 21 and 22 arranged in 
planes perpendicular to those of the bottom member 18 
and vertical members 19 and 20. The connecting member 
2 should be formed of a resilient material such as rubber, 
arti?cial rubbers such as GRS—rubber, neoprene, poly 
urethane, polyvinylchloride, polyethylene, polypropylene, 
silicone rubber, or any other suitable resilient or elasto 
meric material. The ?anges 21 and 22 may be a?‘ixed to 
the ends of adjacent ?nishing chamber housing segments 
by such means as by bolts, by an adhesive, or any other 
suitable method, although a?‘ixing is not always necessary. 
To prepare the apparatus shown in FIGS. 1-4 for op 

eration, ?nishing material, as for example abrasive chips, 
is placed in the bottom of the elongated chamber formed 
by the ?nishing chamber segments including connecting 
members. The parts to be ?nished are then placed in the 
elongated chamber. Parts having lengths up to that of 
the entire elongated ?nishing chamber may be placed into 
the chamber. Electric current is then applied to the vibra 
tory motors and each ?nishing apparatus unit is caused to 
vibrate and to impart orbital motion to the ?nishing ma 
terial contained therein. After completion of the ?nishing 
operation, the ?nished elongated parts may be removed in 
any suitable or convenient manner, such as by a hoist or 
crane, or by removal of one chamber end 14 or 15 and 
discharging all contents of the chamber. The present ap 
paratus may also be utilized as a continuous process ap 
paratus. For this purpose, the parts may be introduced at 
one end and caused to move slowly linearly along the 
chamber by utilizing suitable means such as suitably posi 
tioned vanes in the bottom of each chamber segment, or 
by tilting the vibratory motors so that their axes are dis 
placed from the horizontal direction. These expediencies, 
as is well known in the art, cause the parts to proceed 
slowly longitudinally through the chamber and to reach 
the other end of the chamber. They may then be removed 
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by any suitable means, such as by a shake separatory 
screen, a stationary screen, or a magnetic separator. 
FIGS. 5 and 6 illustrate a modi?ed embodiment of the 

invention. In this embodiment the basic structure is sub 
stantially the same as illustrated in FIGS. 1—3. However, 
in the embodiments of FIGS. 5 and 6, the units 1 and the 
?nishing chamber housing segments 10 resiliently sup 
ported thereby are arranged in a circle, with the indi 
vidual chamber segments being connected together by con 
nected members 25 which are similar to the connecting 
members 2 shown in detail in FIG. 4', but wedge-shaped 
to permit the ?nishing apparatus units to be circumferen 
tially arranged. This embodiment provides a ?nishing ap 
paratus which has a very long ?nishing chamber and yet 
one which occupies relatively little space. The apparatus 
may be used either to ?nish large annularly shaped. parts, 
or to provide an extremely long ?nishing chamber for a 
large number of smaller parts, the length of which will be 
limited by the length of the chords of the circle formed 
by the inner wall of the circular ?nishing chamber. The 
apparatus may be arranged to cause the parts being ?n 
ished therein to move longitudinally through or around 
the chamber by providing suitably shaped vanes in the bot 
tom of the chamber, by providing a height di?Ferential 
between input and output whereby gravity feed and move 
ment is made possible by tilting the axis of the vibratory 
motors away from the horizontal, or by other suitable 
means known in the art. If desired, the parts may be 
separated from the ?nishing material as by a bucket, hoist 
or crane, or discharged from the apparatus by suitable 
means such as vertical discharge ducts disclosed and 
claimed in copending application S.N. 414,101, ?led Nov. 
27, 1964, now US. Pat. 3,400,495, or by providing a re 
movable or pivotable chamber side wall and allowing the 
contents to discharge in conventional manner onto the 
?oor, a moving track or ramp, or a shake or stationary 
separatory screen (not shown). 

Although the apparatus has been shown in FIGS. 5 
and 6 in the form of a closed circle or annulus, the circle 
may be broken at one point and the two ends displaced 
either laterally or vertically (see FIGS. 7 and 8). In such 
structure, the apparatus may be provided with vanes or 
bat?es such as those designated by the numeral 26 in 
FIG. 5, or by tilting the axis of the vibratory motor 16 
to cause the ?nishing material and parts to travel cir 
cumferentially in the chamber. One end of the apparatus 
can then be used as a starting end and the other end as 
the discharge end. Various conventional means may again 
be utilized for separating the ?nished parts from the ?nish 
ing material, as for example a screen or a magnetic sep 
arator. Alternatively, one free end of the apparatus may 
be superposed above the other free end. A screened trough 
may then be provided for separating parts from ?nishing 
material, such as that shown in FIG. 7, with the ?nishing 
material returning to the beginning unit of the apparatus 
for reuse while the ?nished parts exit. Where the annulus 
is broken, as discussed, end plates such as shown in FIG. 
1 and designated by the numerals 14 and 15 may be uti 
lized to form a closed chamber. Other conventional means, 
such as an inclined or shake screen, may also be utilized 
for separating the ?nished parts from ‘?nishing material. 

FIGS. 7 and 8 illustrate still another embodiment of 
the invention. In this embodiment support units 1 such as 
described in FIGS. 1-3 are again utilized but are arranged 
in the con?guration of a helix having a vertical axis. The 
individual ?nishing chamber housing segments 10 are 
connected by wedge-shaped connecting members 32 simi 
lar to those of the embodiment of FIGS. 5 and 6. How 
ever, here the units are not only circumferentially ar 
ranged, but also rise in elevation from one end to the 
other. In order to cause the ?nishing mixture comprising 
the ?nishing material and parts to travel upwardly along 
the ?nishing chamber, vanes or bai?es 26 may be provided 
in the bottom of the various ?nishing chamber segments. 
Alternatively, the ‘vibratory motors may be mounted in a 
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position offset from the horizontal for the same purpose, 
as is known in the art. A loading hopper 27 may be pro 
vided to introduce parts into the lower-most portion of 
the ?nishing chamber, and a discharge apparatus may be 
provided at the upper end thereof comprising a trough or 
chute 29 connected to the uppermost ?nishing chamber 
housing segment 34 and having a screen 28 at the bottom 
of the trough permitting the ?nishing material to pass 
therethrough and to fall into the lowermost or loading 
segment of the ?nishing chamber 35 located immediately 
thereunder, the end of the trough being connected to a 
discharge hopper 30 for collecting ?nished parts. A hinge 
24 is provided at one end of the screen 28 to permit the 
screen to be pivoted, exposing a large opening in the bot 
tom of the chute or trough 29. In the open condition, 
both ?nishing material and parts are returned through the 
opening to the lowermost ?nishing chamber segment 35 
positioned immediately below the opening, where they re 
sume the ?nishing process. The parts and ?nishing mate 
rial continue to recycle as long as the screenremains open. 
When the parts have been su?iciently ?nished, the screen 
is placed in closed position. The ?nishing material is then 
separated from ?nished parts as the mixture travels over 
the screen, the parts continuing along the trough and being 
discharged from the apparatus, as into hopper 30, or onto 
or into other conventional means, such as a moving track, 
belt, or other conveyor for direct conveyance to the point 
of use or storage. 

The present apparatus has many advantages over simi 
lar apparatus known in the art. It permits an exceedingly 
long continuous ‘?nishing chamber to be provided either 
for ?nishing extremely long parts or for utilization as a 
continuous process apparatus. By constructing or arrang 
ing the apparatus in the form of a closed or broken circle 
or oval, or helix, or in like con?guration, it permits a very 
long ?nishing chamber to be located and utilized within a 
relatively small space. Curved, including a serpentine, con 
?guration may also be utilized when desired to increase 
dwell time but stay within a particular spacial limitation. 
Moreover, by vibrating successive ?nishing chamber seg 
ments separately with a separate vibratory motor (as 
shown, each segment preferably has its own vibratory 
motor) and by articulating the chamber segments by 
means of a resilient connecting member, the danger of 
damage or destruction of both parts and apparatus is 
avoided, particularly such damage as generally occurs 
when an elongated ?nishing chamber housing is vibrated 
by a single vibratory unit and/or an elongated part, e.g., 
a spar or shaft, is being ?nished therein. Since individual 
?nishing chamber segments are used-to form the over-all 
elongated ?nishing chamber structure, the over-all ap 
paratus may be enlarged or reduced in size as needed. 
Moreover, the individual segments as well as the connect 
ing members and support units are relatively simple’ and 
inexpensive to produce, and provide extreme versatility 
for suiting individual needs as far as length of ?nishing 
chamber required or desired, necessary dwell time of parts 
in the machine, and spacial limitations and available con 
?guration at a particular installation. Gravity feed and 
movement, i.e., progression of parts and particulate me 
dia, may be incorporated into any form of device whether 
straight, curved, or helical, merely by arranging the input 
end higher than the output end, such height differential 
vbeing all that is necessary to produce the desired descend 
ing or gravity feed effect. 

It is to be understood that the invention is not limited 
to the exact details of construction, operation, or exact 
materials or embodiments shown and described, as ob 
vious modi?cations and equivalents will be apparent to 
one skilled in the art, and the invention is therefore to 
be limited only by the scope of the appended claims. 

I claim: 
1. A ?nishing apparatus for ?nishing parts comprising 

a supporting frame; a plurality of ?nishing chamber hous 
ing segments resiliently mounted on said frame for vibra 
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6 
tion and linearly arranged from a ?nishing chamber input 
end to a ?nishing chamber output end, each segment 
comprising a bottom having an arcuate cross-section and 
having at least one open end; separate vibratory means 
operatively associated with each of successive segments 
of said ?nishing chamber housing and adapted to impart 
an orbital motion to parts and ?nishing material present 
in each segment; and a resilient connecting member 
mounted between adjacent housing segments and com 
municatively connecting the open ends thereof, said con 
necting member de?ning a chamber of cross~section sub 
stantially the same as de?ned by the housing segments 
connected by said connecting member and cooperating 
with said adjacent housing segments to provide a continu 
ous, elongated, articulated ?nishing chamber. 

2. A ?nishing apparatus for ?nishing parts comprising 
‘ a supporting frame; a plurality of ?nishing chamber hous~ 
ing segments resiliently mounted on said frame for 'vi 
bration and arranged in an ascending manner from a 
?nishing chamber input end to a ?nishing chamber output 
end and so that the output end is vertically disposed with 
relation to the input end, each segment comprising a bot 
tom having an arcuate cross-section and having at least 
one open end; vibratory means operatively associated with 
each of successive segments of said ?nishing chamber 
housing and adapted to impart an orbital motion to parts 
and ?nishing material present in each segment; a resilient ‘ 
connecting member mounted between adjacent housing 
segments and communicatively connecting the open ends 
thereof, said connecting member de?ning a chamber of 
cross-section substantially the same as de?ned by the hous 
ing segments connected by said connecting member and 
cooperating with said adjacent housing segments to pro 
vide a continuous, elongated, articulated ?nishing cham 
ber; means for imparting an upwardly motion to parts and 
?nishing material along said elongated ?nishing chamber 
to the output end thereof; and separatory means provided 
at a terminal segment and elevated with respect to an 
other, non-terminal, segment and adapted to separate 
?nishing material used in said apparatus from ?nished 
parts, to discharge said parts, and to return separated 
?nishing material to said non-terminal segment for re 
cycling. 
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Col. 2, line13 "which" ' 
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separating the parts and the finishing material. - 
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