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‘13 Claims.
|
‘This. invention. relates to an improvéd tum-
bling .machine particularly .dadapted for burring
arid burnishing. objects.
‘An .object 6f the.invention is to provide an
improved tumblihg machine having a rotary con-

tainer support. 6f. simple .construction that will

take various shapes and.sizes of containers,. and
in which the containers can .be easily. positioned
upon and removed from. the support and readily
interchangeable to the ends, that containers .of

various forms.huilt. to.suit.the. particular. parts.

to be operatéd. on can be:employed, and all tyges
of parts including frail, slerider and long. parts,
and ~parts ' having ; perforations, especially long

slots, ‘can’be efficiently ‘deburred and . polished

without.distortion..

‘Another . object .61 the .invention is.to provide
animproved tumbling.apparatus including a tum-
bling container..carrier rotatable about a hori-
zontal-axis, add a . plurality of individual tum-
bling - containers adapted.to. be individually ap-
plied:to and removed theréfrom.

“Ariother “object of the invention is to provide
an’ improved tumbling -apparatus ' including . a

tumbling” container and a plurality of individual

interchangeable “selectively. removable - and . re-
placeable “tumbling contairers. so. that one or
more-or all” of.the. containers may be readily. re-
moved”from “the -container carrier. and replaced
threreony “or others substituted theréfor. »
‘Another object of. the invention is fo prowide
an’ improved® tumbling machine .6f;the character
referred’ to, in which.the contdiners.will. be.easy

and fast-to load,.dnd which. can. efficiently and
expeditious]y “handle.all types 6f parts and. sizes.

of load.
A further-object -6f the invention.is to pro-

vide in ‘g construttion “of* the character réferred

to, simple; effteierit means whereby the contain-

ers'may - be disposed at-an intlination to the. axis-
d¢f’-rotation -of the “support as well' as-.parallel

thereto, and.the angular. relationship may be

varied’ to ~obtain “different ‘degrees of tumbling.

action”to suit ‘different conditions. as.regards the
particatar-shape-gnd size of the parts to. be oper-
gted on.

‘Animportant: novel ¢Haracteristic of the in-:
vention -residesin-the 'special construction and.
arrangement of .the rotary container. support.on.
the~ertd-portion-of a shdft extending horizontally
to one side of a standard on which the shaff is:
mounted; that-provides for. compactly arranging.

thereontdiners on ‘the" support disposed length-
wise relatively to theraxis-of’rotation-of the same,
and’'for easy’ positioning ‘the “corifainers on" the
support and’the removal of 'the-same from ‘the
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support from one end thereof to-empty-or-refill
them-and.facilitating rapid.loading and-unload-
ing the machine.

The . invention- comprehends a.container siip-
port-mounted for rotation about a horizontal axis
and having a “flat surface at one side thereof
disposed -at right.angles to its-.axis of-rotation,
with- a container having.a flat.surface it one.
end -and means for detachably securing the saiiie
on the support with its flat end face fitting agaifist
novel feature of the invention lies in'the .pro-
vision of -an adapter blotk having end faceés ex-
tending.at an.angle to each other and. adapted
to be interposed between the end of thé "¢én-
tainer .and. .the.support. whereby the container
may.be.disposed at.an. inclination .to the #x%is of
rotation.of the support as well as parallel theréto:

Other. novel features of the ifiverition reside
in the.particular means. provided for detachably
securing the container. on-the .support witheut
the. adapter.block .or member and alsoe W1th the:
adapter block or member and. in the. prov1s10n
of means for locking the adapter block in ‘dif-
ferent .positioris of “rotary adjustment.about its
longitudinal axis to. vary the angular relationship.
of the container relatively to the axis of rotation-
of the support.

“The invention, with other: objects, novel feg-
tures and advantages thereof, arid the particilar
construction, combinations and arrangements 6f
parts. comprising ‘the same will be understood:
from the hereirafter.contained detailed desctip-
tion when.considered in connection with. the dc-
companying drawings forming.part hereof and.
lfustrating two .préférred embodiments of the
invention.

In’the drawings:

"Fig. 1 is 'a front elevation of. a.tumbling. ma-
chine .constructed in accordance . with the pres-
ent invention, the . containers being shown
mounteéd on. the support without the adapter
blocks;

Fig. 2.1s a.side élevation.of the construction
shown in Fig..1;

"Fig. 3lis a.side élevation, on an enlarged scale,.
of one of .the containers shown in Figs. I and 23

"Fig..4'is a longitudinal section of. the container’
attached to the container support:

Fig..5'is a side elevation of the contaiher.taken.

" ffom 'the side thereof opposite to that.shown in

55

Fig. 3;

"¥ig.'6 i5.a transverse section.taken.on.the. line-
6—86 of Fig. 3;

‘Fig.7 is:a _side elevation. of.one.of.the-contain-

“ers and an adapter block mounted on the sup-
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port, the adapter block and support being shown
in section;

Tig. 8 is an elevation of one end of the adapter

block;

Fig. 9 is an elevation of the other end of the
adapter block;

Fig. 10 is a fragmentary front side elevation
of the support;

Fig. 11 is a perspective view of a modified form
of container;

Pig. 12 is an end view of a modified form of
container;

Fig. 13 is a section on the line 13—I13 of Fig. 12;

Tig. 14 is a front elevation of a modified con-
struction of tumbling machine;

Fig. 15 is a fragmentary front elevation, on an
enlarged scale, of the construction illustrated in

Fig. 14 and showing the means for fastening the

removable end members of the support thereon;

Fig. 16 is a detail section taken on the line
IE——-IG of Fig. 15;

Fig. 17 is a vertical section on the line 1T1—11
of Fig. 14;

Figs. 18, 19 and 20 are detail views of the clo-

sure fastening means for the containers shown in
Fig. 17.
- While the preferred embodiments of the in-
vention are illustrated in the drawings, it will be
understood that minor changes and modifica-
tions may be made in the particular construc-
tions shown, and the invention may be embodied
in other forms as will appeal to those skilled in
the art and falling within the scope of the ap-
pended claims without departing from the spirit
of the invention.

Referring to a detailed description of the
particular embodiment of the invention illus-
trated in Pigs. 1 to 10 inclusive, the construction
shown includes a standard { on a base 2, the
standard having a bearing 3 at its upper end in
which is supported for rotation horizontally a
shaft 4. One end of the shaft extends a slight
distance to one side of the standard and has a
pulley 5 fixed thereon. This pulley is connected
by a belt 6 to a member T of a ratio electric mo-
tor 8 mounted on the base for driving the shaft.
The shaft projects a substantial distance beyond
the other side of the standard and on the end

portion of this projecting part of the shaft is. i
50

ﬁxed a support 9, the same being of disc-like
form vertically disposed to carry at the front un-
obstructed side thereof a plurality of barrel-like
containers 0. For removably holding the con-
tainers 10 on the container support 9 disposed
lengthwise relatively to the axis of rotation there-
of, the container support is provided with a
plurality of apertures {1 and each container 10
has a flat end face 12 to fit against the flat outer
side face 13 of the container support 9, and. a
threaded stud (4 projecting centrally and lon-
gitudinally therefrom adapted to extend through

one of the apertures 11 in the container support .

to be engaged by a clamping nut 15, this con-
struction providing for quickly and easily load-
ing the containers upon and removing the same
from the container support by shifting the con-
tainers longitudinally at the outer unobstructed
side of the container support, and various shapes

and sizes of containers may be used interchange- .
70

ably to suit objects of different sizes and shapes
to be polished.

Provision is made for holding the containers onr

the container support at an angle to its axis of
rotation as well as parallel thereto. For this

purpose, blocks or members 16 are provided, each :

(=)
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block or member having end faces 171, 18 extend-
ing at an angle to each other, and adapted to be
interposed between the container support and the
end of one of the containers as shown in Fig. 7 of
the drawings, each adapter block or member 6
having a threaded bore 19 extending inwardly
from its end face 171 for engagement by a bolt 20
extending through one of the apertures 1| in the
container support 9 to clamp the adapter block
to the container support. Each adapter block
has g bore 21 extending inwardly from its end

‘face 18 to receive the stud 14 of the containers

{0, and is provided with means for locking the
studs 14 of the containers thereto. The means
for this purpose is shown in the drawings as com-
prising a locking member 22 mounted in a recess
23 in the adapter block for movement. trans-
versely thereof and having a threaded or rough-
ened face portion 24 to engage the threaded end
portion of the studs {4 on the containers, a trans-
versely extending adjustable screw member 25,
engaging a threaded bore 26 in the adapter block
being provided to force the locking member 22
into locking engagement with the threaded stud
14 of the containers. The locking member 22 is
held in the recess 23 in the adapter block by a.
pin 27 engaging an elongated slot 28 in the lock-,
ing member 22 at one end thereof. Each of the
adapter blocks 16 is provided in its end face 1T
with a series of recesses 29 and the container
support 9 has sets of apertures 30 with pins 31
held therein and projecting from the front face
13 of the container support to engage the recesses’
29 in the adapter block. As will be understood,
the pins 31 and the series of recesses 29 provide
for setting and holding the adapter block 16 on
the container support 9 with its inclined outer,
face 18 disposed at several different angles to the;
axis of rotation of the support so that the angular.
relationship of the container relatively to the axis.
of rotation of the container support may be read-,
ily varied to obtain different degrees of tumbling
action. As shown in Fig, 4 of the drawings, the

. containers 19 are formed closed at their inner
ends and have removable closures at their outer.

ends with quick detachable fastening means.
therefor. Each closure is shown as comprising &
cover plate 32 having a pilot disc 33 on the un-
der side thereof. with a gasket 34. The cover.
fastening means comprises a. member 35 secured
to the cover plate 32 and having a depending.
apertured ear 36 to interlock with a laterally pro-
jecting pin 3T on the container. At a point op-

..., bosite the member 35, a lever 38 is pivotally con-.
" nected with the cover plate 32 by a bale 39 and a

metal strap 48, said.lever being adapted to co-
operate with a lug 41 on the container to clamp
the cover plate on the container. . 42 and 43

. designate shims at the under side of the member

76

T on.

" 35 and the metal strap 40 respectively to take up

wear in the fastening devices.

As hereinbefore stated the invention contem-.
plates the use of containers of various sizes and
shapes to suit the particular parts to be operated.
In Fig. 1 of the drawings the container sup-.
port 9 is shown provided with additional aper-
tures 44 for securing larger size containers on the.
support. In Figs. 1 to 10, the containers are.
shown as of cylindrical form with longitudinal.
ribs .51 on the inner face thereof. In Fig. 11 is.
illustrated a.container 52 of general clover leaf.
form in cross section, this form of container pro--
viding for more violent tumbling action than the
forms of containers shown in the other views.

In Figs. 12 and 13 is shown & barrel-like con-,
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tainer- 45 of -angular -eross sectional form, “In
these views; the container-is shown provided: at its
upper end interiorly-thereof: with an:annular seat
19 for the cover: 46,.and: the cover is. shoewn pro-
vided with fastening ‘means--comprising - a -lock
bar:47-having. reduced-end: portions 48 to- engage
apertures 49.in opposite-side-wall portions of the
container, and a clamping- screw-50' engaging ‘a
threaded aperture-80-in the loek bar 4T ‘As will
be ' understood, ‘when ' the clamping -screw is
turned up; its lower end: wilk press: against the up-
per: face. of: the ‘cover- 46--and-the cover- will-be:
tightly clamped to its-seat, By turning back: the
clamping screw the lock bar-can be shifted 1ater-
ally and disengaged frem-the apertures 49'so that
the eover may be-removed.

"I will be-noted that the: invention provides for
Individually detachably -seeuring a pluratity -of
tumbling -containers or- vessels-on' the ‘tumbling:
vessel carrier at places located-different ‘distances
radially outwardly frony the axis-of rotation: of the
carrier so that different degrees -of ~tumbling
action -appropriate- for- different-sizes and- kinds
of -articles or ‘parts can be obtained inthis way
as well as-by varying ‘the angular relationship
of the longitudinal axis-of one or more or alt:of
the tumbling vessels-relatively to the axis of rota-
tien of the tumbling ‘vessel carrier, the invention
thus-providing for individually varying the degree
or intensity of tumbling action in the vessels on
the-parts or- articles ‘over-an exceedingly wide
range and enabling-the ready: independent selec-
tive removal and- replacement of one or more of
the tumbling vessels -that are disposed substan-
tially- parallel with or-at an angle to the axis of
retation-of ‘the vessel'cartierso that various-types
of work -can be operated.-on simultaneously for
different-periods of time and: subjected to different
degrees of tumbling action to- meet different re-
quirements in a single. machine with only rela-
tively small interruption in: the-operation of the
machine, and this is accomplished easily and
quickly by means of simple construction.

‘The modified construction of machine illus-
trated in Figs. 14 and 17 of the drawings, like
the-construction hereinbefore described and illus-.
trated in Figs. 1 and 2, comprises.a vertical stand-
ard with a shaft supported thereon to extend
horizontally and. projecting to one side. theredf,
and a support mounted on the projecting .end
portion of the shaft and rotatable about a hori-
zantal axis adapted:to carry thereon a.plurality
of barrel-like containers disposed. lengthwise. rel-.
atively to the axis of rotation of the support, and
providing for positioning the containers on the
rotatable support and the removal of the same
therefrom by shifting 'the -containers longitudi-
nally at the outer or front unobstructed side .of
the support, ang also“for convenient loading and
unloading- the containers. from- the front side of
the - support without removing the -same there-
from. In these:views, 53: designates the support-
ing:base, 54:the standarq -on:the base, and:55-is:
the shaft supported:at the upper end-of the stand-
ard.to extend horizontally and to one side thereof:
In . this instance, the. shaft .55 s fixedly secured:
in.a tubular part 56 -on ;the -standard, and the:
container support is
shaft. The container support comprises:an inner
hub.part:51: fitting:on.a bearing 58 on: the shaft:
55, an-intermediate disc: or;weh:58; secured to the.

hub part, -and a plurality of .outer -cylindrical
drum=-1ike:members: 60 of: different: diameters dis- .

mounted for:rotation on the.
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partioular exemplification of the invention: shown
in-these views, there-are three of such cylindrical
members; the innermost-cylindrical- member being
secured-to the:dise or web 59 at the periphery of
the latter. ‘The-cylindrical: mempbers- are-secured
to-each other-by-a; plurality of radially-extending
plates 61 disposed: therebetween at-regular inter-
vals-and-forming with: these cylindrical: members:
two circular series: of-compartments- 62 for- con-
tainers:63 of barrel-like form. The container sup-
port is provided at each end with @ removable
closure -member:64 to:extend over the-ends of the
series of compartments 62 and. hold the contazin~
ers'63 therein. ‘EBach: removable closure- member:
64 comprises ‘g ‘pair.of -annular plates -65, 66:of
different-diameters: -concentrically -arranged: and
connected at intervals:py radially extending strips:
61. 'The inner annular plates 65 of the-closure
members-gre-adapted to- fit over: pins 68 secured:
to:and projecting ‘from the-ends of some of the:
radially extending plates 61, - 'Catches 69 mounted
on-and projecting from: the -ends of some of the
radially-extending plates 6| are adapted to engage
over the radially -extending. strips 61 and lock:
the closure members to: the support. In placing
the closure members-on - the support' the inner
annular plates 65 of the-closure ‘members are en-
gaged over the pins 68:ang then by a-slight turn-
ing-movement of the closure member: the-radislly
extending strips. -7 ~are -engaged ‘beneath the
catches. 69.

‘In Figs. 18,19 and:20-of the drawings, the con-
tainer63;.as in:the. censtruction shown in Figs.
12:a0di13; has-at its: open-end-an-snnular seat 84
for:the: cover 10, ~The- cover is: shown provided:
with. fastening means -eomprising -a lock bar 1§
having: end portions 12 to- engage  apertures 13
in- opposite -side wall: portions of the ‘container;
and-a-clamping screw: 4. In this form of fasten
ing means, the elamping screw engages a thread-
ed apertures' 15 in the' lock bar Tl -and extends
through & transverse. sfot. 82 in the upper part of
an inverted: U-shaped:bracket ‘1§ on-the cover,
When: the clamping: serew is-screwed up the head
of:the:same bears against: the- upper-face of the.
bracket. 18 and the. cover -will - be-clamped: to its
seat. “When: the clamping: serew is turned back,
the lock'bar ‘Bt can: be shifted: laterally to disen-
gage its- end: portions-from the. aperture 13, the
slot 82'in the bracket 18 permitting lateral move-
ment of' the clamping screw.

-Secured to:the container support at the inner
side: thereof by-arms:1T:is g pulley 18 for connec-
tion to any: suitable-source of “bower for driving:
the:support.

‘What I elaim is:

“1. Atumbling apparatus including s vessel car-
rier -votatable about g substantially - horizontal

o axis, ‘means supperting the vessel carrier ‘for:

70

“rotation, -a-plurality -of: tumbling- vessels, means
individually and removably mounting the vessels
on the carrierat places located diff erent:distances’
radially from:its. axis: of rotation,.and mesans:ta

rotate: the vessel carrier:

2. Atumbling:apparatus:including 4 vessel cara
rier rotatable about an axis, means . supporting-
the: vessel carrier -for :rotation, -a. plurality . of
tumbling vessels; -means individually detachably
and: rigidly ‘securing: each.: tumbling :vessel -om:
the:vessel: carrier: at: places loeated: different. dis-
tances. radially :from  its axis  of rotation, -and:
means torotate.the: vessel-carrier:

3. ;A-tumbling: apparatus including a container:

posed concentrically in spaced relation. In the 75 carrier:rotatable:about a horizontal.axis,: means:
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supporting the container carrier for rotation,

a plurality of tumbling containers, means for
individually detachably and rigidly securing each
tumbling container on.the container carrier at
places located different distances radially from
the axis of rotation of the container carrier,
and providing for individually varying the angular
relationship of the longitudinal axis of each con-
tainer relatively to the axis of rotation of the
container carrier, and means to rotate the con-
tainer carrier. . :

4. A tumbling apparatus including a container
carrier of dis¢ form substantially vertically dis-~
posed and rotatable about a substantially hori-
zontal axis, means supporting the container car-
rier for rotation, a plurality of individual barrel-
like tumbling containers, means for individually
detachably and rigidly securing the tumbling
containers at one end thereof on the container
carrier disposed lengthwise relatively to the longi-
tudinal axis of rotation of the container carrier
and at places located different distances radially
from the axis of rotation of the container car-
rier, and providing for individually varying the
angular relationship of the longitudinal axes of
the tumbling containers relatively to the axis of
rotation of the container carrier, and means to
rotate the container carrier.

5. A tumbling apparatus including a container
carrier of disc form substantially verticaly dis-
posed and rotatable about a substantially hori-
gontal axis, means supporting the containers car-
rier for rotation, a plurality of individual barrel-
like tumbling containers, means for individually
detachably and rigidly securing each tumbling
container at one end thereof on the container
carrier disposed lengthwise relatively to the longi-

tudinal axis of rotation of the container carrier-

and at places located: different distances radially
from the axis of rotation of the container carrier,
and means to rotate the container carrier.

6. A tumbling apparatus including a container
carrier of disc form substantially vertically dis-
posed and rotatable about g horizontal axis, means
supporting the container carrier, a plurality of
jndividual barrel-like tumbling containers, means
for individually detachably and rigidly securing
each tumbling container at one end thereof on
the container carrier disposed lengthwise rela-
tively to the longitudinal axis of rotation of the
container carrier and in cireular series concentric
with and at different distances radially from the
axis of rotation of the container carrier, and
mmeans to rotate the container carrier.

7. A tumbling apparatus including a container
carrier of disc form substantially vertically dis-
posed and rotatable about a horizontal axis, the
container being provided with a multitude of
apertures therein jocated different distances
from the axis of rotation of the container car-
rier, a plurality of barrel-like tumbling con-
tainers, means for individually detachably and
rigidly securing each tumbling container at one
end thereof on the container carrier disposed
lengthwise relatively to the longitudinal axis of
rotation of the container carrier, said means in-
cluding fastening members adapted to be en-
gaged with the apertures in the container car-
rier, and means to rotate the container carrier.

8. A tumbling apparatus including a container
carrier of disc-form substantially vertically dis-
posed and rotatable about a substantially hori-
zontal axis, means supporting the container car-
rier at one side thereof, a plurality of individual

10

15

20

25

30.

35.

40

60

65.

76

8

barrel-like containers, means for individually de~
tachably and rigidly securing each container on
the. container carrier disposed substantially
lengthwise relative to-the longitudinal axis of ro-
tation of the container carrier and at places lo-
cated different distances radially from the axis of
rotation of the container carrier, and means to
rotate the container carrier. )

9. A tumbling apparatus including a container
carrier of disc-form substantially vertically dis-
posed and rotatable about a substantially hori-
zontal axis, the container carrier being provided
with a multitude of apertures therein located dif-
ferent distances radially from the axis of rota-
tion of the container carrier, a plurality of barrel-
like tumbling containers, means for individually
detachably and rigidly securing each tumbling
container at one end thereof on the container
carrier disposed lengthwise relatively to the longi~:
tudinal axis of rotation of the container carrier,
said means including a threaded stud projecting
longitudinally from each tumbling container
adapted to be engaged with one of said apertures
in the container carrier, and a nut to cooperate
with each of said threaded studs, and means to
rotate the container carrier.

10. A tumbling apparatus including a support,
2 shaft mounted on the support extending sub-
stantially horizontally to one side thereof, a sub-
stantially vertically disposed carrier disec on the
projecting end portion of the shaft rotatable
about & substantially horizontal axis, a plurality
of barrel-like tumbling containers, means for in-
dividually detachably and rigidly securing each
tumbling container at one end thereof on the
container carrier disposed lengthwise relatively
to the axis of rotation of the container carrier at
points located different distances radially from
the axis of rotation of the container carrier, and
means to rotate the container carrier.

"11. A tumbling apparatus including a vessel
carrier rotatable about a substantially horizontal
axis, and having a flat face at one side thereof dis~
posed at substantially right angles to its axis of
rotation, means supporting the vessel carrier for
rotation, an adapter member having opposite end
faces extending at an inclination to each other,
means detachably securing the adapter member
on the vessel carrier with one end face of said

50. member fitting against the flat face of the vessel

carrier and with its other end face extending at
an inclination, and a tumbling vessel detachably .
and rigidly secured on the adapter member with
its axis disposed at an inclination to the axis of

. rotation of the vessel carrier, and means to ro-

tate the vessel carrier. .

19. A tumbling apparatus including a vessel
carrier rotatable about a substantially horizontal
axis, and having a flat face at one side thereof
disposed at substantially right angles to its axis
of rotation, means supporting the vessel carrier
for rotation, a retatably adjustable adapter mem-
ber detachably mounted on the vessel carrier hav-
ing opposite end faces extending at an inclina-
tion to each other, one end face of said adapfer:
member fitting against the flat face of the vessel
carrier and its other end face extending at an in-
clination, means for securing said adapter mem-
ber to the vessel carrier in different positions of
rotary adjustment, and a tumbling vessel detach-~
ably and rigidly secured on the adapter member
with its axis disposed at an inclination to the axis
of rotation of the vessel carrier, and means to ro-
tate the vessel carrier. :
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13. A tumbling apparatus including a vessel UNITED STATES PATENTS
carrier rotatable about a substantially horizontal Number Name Date
axis, means supporting the vessel carrier for ro- 195360 Weissenborn Apr. 2, 1872
tation, a plurality of tumbling vessels each of 947’855 Sawyer ... Feb. 1’ 1910
which has a separate independent closure, means 5 1 491’601 ruller . ___ Apr. 22’ 1924
individually and removably mounting the vessels 1’806’128 stewart ... May. 19’ 1931
on the vessel carrier at places located different 2’020’091 Abbe . Nov 5’ 1935
distances radially from its axis of rotation, a com- 2)387’095 Shidelt—a;-e_t_;i """"" Oct : 16’ 1945
mon means for securing the plurality of vessels 2’387,142 Fruth Oct. 161 1945
on the vessel carrier, and means to rotate the 10 =% 7% 777 mmmmmomemooses T
vessel carrier. FOREIGN PATENTS
' ERNEST B. BANKS. Number Country Date
560 Great Britain —._._._. Jan. 9, 1911
REFERENCES CITED 13904 Norway _.__ ... Sept. 8, 1904
The following referenices are of record in the 15 54,540 Switzerland . ____ Jan. 25, 1911
file of this patent: 167,243 Switzerland ____..__ May 1, 1934




