July 23, 1940. K. GURTELMEIER 2,209,080
BALL POLISHING DRUM FOR MASS PRODUCTION ARTICLES ‘
Filed Oct. 20, 1938

W
N /‘*
~A | o
% ﬁé .
é " :
A T
A
gk P o
By &
~+ < R 4]
of
*\
-
& Inventor:

KARL GURTELMEIER
by Mt S Bleclivee

ATTORNEY




10

1B

28

30

Patented July 23, 1940

UNITED STATES

2,209,080

PATENT OFFICE

2 209 080

BALL POLISHING DRUM FOR MASS
PRODUCTION ARTICLES

Karl Giirtelmeier, Leipzig, Germany, assignor to

Langbein - Pfanhauser - Werke

Aktiengesell-

-schatt, Leipzig, Germany

Appllcation October 20, 1938, Serial No. 236,023 ’
In Germany October 297, 1937 :

8 Claims.

Mass produced articles frequently require pol-
ishing before and after the electrolytic deposition
of a metallic coating. A galvanized article is
treated in a similar way. It is well known that
a polished surface_resists attack by chemical or
corrosive substances much better than a rough
surface. For this reason an adequate polishing
treatment is of great value both before and-after
a plating process, as such polishing enables the

plating to be of & substantially uniform and un- -

broken nature and thereby considerably enhances

the resistance of sdid platmg to oxidation and

chemical attack.

For carrying out the polishing process with
mass production objects there are known
amongst other things so-called ball polishing
drums. The goods to be treated are introduced
together with - steel elements of spherical or
cylindrical shape into these drums, which are
generally made from wood of a durable nature
and are set into rotation until a, polishing effect
of the degree desired has been attained. The
polishing elements can naturally also consist of
another suitable material which is as hard as
possible. Generally speaking, for furthering the

polishing action the aqueous solution of a suit-

able lubricant such as polishing soap or the like
is used. Looking at the cross section of the
drum, the polishing process in the drum takes
place principally in the upper layer of the mix-
ture of the polishing elements and goods. In
the case of cylindrical drums, the mixture oc-

. cupies a section of the circular cross section of
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the drum varying in size according to the degree
of filling. On the rotation of the drum the
charge moves with a constant angular velocity
corresponding to the particular number of revo-

lutions, without the rolishing elements and the

goods altering their position relative to each
other and to the wall of the drum until they
have reached the upper layer of the cross sec-
tion of the charge. At this point, the polishing
elements and the goods roll away in the direction
of the chord of the cross section of the charge,
.which is inclined at a certain angle of slope.
Since the spherical or cylindrical elements used
for polishing have in each case a smaller angle
of slope than the mass- produced objects, i. e.,

they slide more easily than the latter, they as-.

sume greater speed, when rolling away in the
upper layer of the eross section of the charge,

than the objects to.be treated and thus roll on-

the surface of the goods, whereby the desired
polishing action is obtained after a certain time.
As shown by numerous observations during oper-
ation with drums of circular or polygonal sec-

tions, the polishing action occurs only in the

upper layer, which is about 3-5 cm. thick, of the
drum charge  and this occurs in the direction
of the chord of the cross se_ction of the charge.

(CL 51—164)

In order to obtain the desxred polishmg actlon in
the shortest possible time, it is therefore appro-

priate to select the degree of charging of the .

drums so that the chord- of the cross section of
the charge is as long as possible. The most fa-
vourable ' value obtainable is given at a drum
filling of 50%, since in this case the chord of the

cross section of the charge is equal to the di--

ameter of the drum.

In order that when ball pollshmg is being ef-
fected damage may be avoided in the drums to
the mass produced articles treated, there must
exist a certain mixture ratio between the polish-
ing elements and the goods. For the satisfac-
tory carrying out of the polishing process .both
this mixture ratio and the degree of chargmg of
the drum should not be varied. As a result of
these stipulations, hitherto there have' as yet be-
come known only polishing drums with which
-uninterrupted operation is possible, i. e., a defi-
nite quantity of goods is inserted into a drum
with a likewise definite quantity of polishing
elements and they are removed together from
the drum only after termination of the polishing
process, -the polishing elements and the goods
being subsequently separated from each other by
suitable manually actuated or automatic sieving
devices. For obtaining the maximum economy
and above all for avoiding faulty results, which
are possible to a considerable extent in any hand
actuated apparatus, there arises the necessity, as
in many of the automatic devices which have re-
cently become known for the superficial treat-
ment of mass produced articles, for producing
a completely automatically operating drum for
the ball polishing as well. The possibility of
doing this is afforded by the present invention.

According to the present invention a rotatable
drum for ball. polishing mass produced articles
is ' provided with means for introduction and
. withdrawal of charges comprising intermixed
‘articles and-polishing elements, said means being
respectively disposed at opposite ends of said
drum and adapted to introduce and withdraw
continuously prearranged amounts of charge
thereby governing the duration of treatment.

By interposmg a variable and adjustable trans-

mission ' gear into the connection between the

drawal device, it is made possible to vary the
_duration of polishing as desired. Further, ac-
cording to the invention, simultaneously with
the actuation of the withdrawal device, there is

directly coupled with the drive of the drum a

suitable feeding device which conveys the mass
production articles to be polished to the inlet

withdrawn completely polished from the op-
posite outlet end. The aforesaid variable and
adjustable transmission gear is interposed be-
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tween the drive of the drum and the actuation of

the withdrawal and feeding device in such a way _

that feeding and withdrawal are regulated si-
multaneously with the adjustment of this trans-
mission- gear.
that- the same amount of goods is constantly
contained in the polishing drum. Further, in
order to keep the mixture ratio between the

~ -goods and the polishing elements also constant,
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the latter are automatically separated from the
polished goods directly after withdrawal from
the drum by means of a sieve connected with the
outlet of the drum and are automatically brought
back to the inlet.end of the drum by suitable
conveying device, where they again enter the
drum together with the goods delivered by the
feeding device. .

A special device in the interior of the drum for

. conveying the intermixed goods and polishing

20

elements from the inlet or the outlet is not neces-
sary. The withdrawal orifice at the outlet end
is so disposed that the particular gap occurring
owing to the withdrawal of a certain quantity is

~ automatically filled up again by the mixture of
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rolishing elements and goods, which moves for-
ward. Consequently the mixture of mass pro-
duced objects and polishing elements constantly
supplied afresh at the inlet end gradually passes
automatically towards the outlet end, whereby
both the fullness of the drum and the mixture
ratio hetween the polishing element and the
goods centinue to be obtained in constantly equal
magnitude. Thus by means of the present in-

vention, there has been produced a polishing.

drum in which mass produced objects are pol-
ished completely automatically and with a uni-
formity which cannot be obtained with the pre-

_viously known manually operated drums.

An example of construction according to the
present invention is shown diagrammatically in
the accompanying drawing. )

Pigure 1 shows the new polishing drum in. .

longitudinal section, while . )

~ Figure 2 is a side elevation of the variable
and adjustable transmission gear which is inter-
posed between the drive of the drum and the
actuation of the conveying and withdrawal de-
vice. .
In the example of construction illustrated, the
polishing drum | is made of sheet steel, The
jacket T of the drum’can be of circular or po-
lyzonal section according to the size and shape of
the objects to be treated. The interior of the
drum is provided both on the jacket and on the
side walls with a suitable hard wood lning 2
which ensures that the goods are not damaged
during polishing. The entry of the goods to be
polished into the drum is effected through the
pipe 3, which is provided in the interior with
the conveyor worm 4 which, on rotation of the
drum, automatically brings the objects to be
treated from the inlet funnel 2{ to the inlet
end of the drum. The exit of the finally polished
goods from the drum takes place through the
outlet pipe 5, which is equipped for this purpose
with the conveyor worm 6 in its interior. At the
outlet end, the jacket 7 of the drum merges into
the guide path 8, which is constructed in the
form of a sieve and which leads upwards in the
form of a spiral to the outlet pipe 5. The mix-
ture’ of polishing elements and completely

" polished goods, which leaves the drum | at the

outlet end through the opening in the side wall
is guided on to the guide path 8 by the sloping

side sheet 9. On revolution of the: drum, this.

By this means it is obtained -
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mixture. automatically slides upwards on the

spiral shaped path 8, which is constructed in the

form of a sleve, up to the level of the outlet pipe

5, whereby the polishing elements fall -through.

the meshes of the sieve into the outer Jacket 15
of the drum, so that at the end of the guide path
8 only the sieved polished goods are fed via the
sloping ‘chute sheet 10" to the conveyor worm 6
of the outlet pipe B. The sieved polishing ele-
ments, which are caught in the outer drum Jacket
i85, pass back to the inlet end of the drum | by
means of the conveyor worm (9 fitted in the
outer drum jacket. The conveyor worm {9 is
naturally constructed to operate in the opposite
direction to the worms 4 and 6 of the inlet or out-
let pipe respectively. At the. inlet end of the
drum the outer drum jacket I5 merges into the
spirally constructed guide path 18 on which, on
revolution of the drum, the polishing elements
screened off at the outlet automatically roll up-
wards as far as the inlet opening of the drum
and through the latter enter the drum | again.
For storing the polishing liquid mixed with a
polishing medium, a trough or bath 20 is pro-
vided. The side sealing walls 16 and 17 of the
outer drum jacket (5 are provided with a per-
foration, so that the polishing Hquid can enter
the interior of the drum from the trough or bath

. 20. The mounting of the polishing drum I is

effected on the travelling rims 1t and 18, which
are firmly connected with the outlet or inlet pipe
Trespectively, in the rollers i2 and 14 which are
suitably provided outside the trough or bath 20 in
order to withdraw them from the action of the
polishing  Hquid. » .

The feeding of the objects to be polished to
the inlet funnel 21 is effected with the ald of a
suitable feeding device for which, in the example
of construction shown, the conveyor band from
the working machines, which are disposed . in
front of it, through the inlet funnel 23, which
can naturally also be replaced by larger supply
bunker in as far as no continuously and auto-
matically working machines are connected in
front of the polishing drum. : )

* The outlet opening provided at ‘the. outlet end
of the polishing drum is closed by the flap 24,
which is actuated through the impact rod 26 and
the pivoted lever 27. In order to prevent the
flap 24 being opened by the pressure of the

" charge of the drum, the pressure plate 28 is pro-

vided at the end of the impact rod 26. On this
plate 28 the pressure spring 21 operates in such
a manner that the impact rod 26 keeps the flap
24 closed through the pivoted lever 25. In order
to open the flap at predetermined and adjustable
intervals and thus to withdraw from the drum
21 g likewise pre-determined quantity of polish-
ing elements and polished goods, the bell crank
lever 28 is pressed against the plate 28 and the
/push rod 26, by the rotating cam 30 on the pas-
sage of the cam at any time, so that the Pressure
of the spring 27 is overcome and the flap 24

" opens. After the cam has passed, the flap 24 is
automatically closed again by the pressure of the

‘spring 21.

" The drive of the drum is effected from the main
shaft 32, to which the necessary torque is trans-
mitted by any suitable driving motor, for in-
stance by way of the belt pulley 31. With the
aid of the toothed wheel 33 and the toothed rim
34, which latter is firmly connected with the out-
‘let pipe 5 of the drum, the driving moment is
introduced from the main shaft 32 into the
polishing drum f. The driving wheel 23 is pro-
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vided with a crank pin 35 from which the actuat-
ing shaft 42 for the simultaneous drive of the

feeding and the withdrawal device is driven -

through an interposed regulable transmission
gear.

In the example of construction shown, the
interposed regulable transmission gear is provided
in the form of a pawl and ratchet mechanism.
In this pawl and ratchet mechanism the torque
is transmitted from the crank pin 3% (Fig. 2)
through the push rod 36 on to the rocking lever

pin 31, which is disposed in the rocking lever 38..
The rotary movement of the driving wheel 33

is converted through the push rod 36 into a to
and fro movement of the rocking lever 38, where-
by the pawl 39 fitted to the pinion pin 37 drives
the pawl wheel 40, which is firmly connected with
the shaft 42, forwards in one direction of rota-
tion. By means of the displaceable cover sheet

41 the angle of engagement of the pawl 39 and .-

thus also the speed of the actuating shaft 42 can
be varied and set as desired.

From the common actuating shaft 42 the rotary
motion can firstly be transferred through the
bevel wheels 43 and 44 and the vertical shaft 45
and through the bevel wheels 46 and 47 on to the
cam 30 and further, through the bevel wheels 48
and 49, the vertical shaft 50, and the bevel wheels
51 and 52 into the band roller 53, which drives
the conveyor band 22 of the feeding device.

“The feeding and withdrawal device illustrated
and also the interposed regulable transmission
gear for the drives of these. two devices may

-naturally also be constructed in any other suitable

manner.
I claim:

1. An apparatus for polishmg mass produced

articles, comprising a rotatable drum having an
inlet and an outlet port at its opposite ends re-
spectively, a drive for rotating said drum, means
for continuously feeding a charge to the drum
through said inlet port, a valving device at said
outlet port for the withdrawal.of quantities of
the charge, an intermittent drive for periodically

5 actuating said valving device, and means-for ad-
justing the frequency of operations of said in- -
termittent-drive per time unit independently of

the speed. of the drive of the drum.
2. An apparatus for polishing mass produced

articles, comprising in combination, a rotatable.

drum having a port at each end, charging means
for continuously feeding said articles through one
of ‘said ports, a valving device at the other one
of said ports - for the withdrawal of articles, an
intermittent drive for periodically actuating said
valving device, said intermittent drive being op-
erative to cause the withdrawal of a quantity of
articles at a predetermined ratio to the quantity
of articles charged in the same time interval,
and another drive for said charging means, both

'said drives being independent of the.speed of ro-

tation of the drum. - .

. 3. An apparatus as claimed in claim 2,'in'which
the ratio of said intermittent drive in relation to
said other drive is so selected that the quantity
of articles charged is substantially equal to the
quantity of the articles withdrawn in same time
interval.

4. An apparatus for polishing mass produced

articles, comprising in combination, a rotatable

drum having a port at each end, charging means
for continuously feeding sald articles through one

3

of said ports, a valving device at the other one

of said ports for the withdrawal of articles, an
actuating means for said valving device, and an
adjustable drive, independent of the speed of ro-
tation of the drum, for operating said actuating

_ means whereby the quantity of articles withdrawn

per time unit can be adjusted.

5. An apparatus for polishing mass produced
articles, comprising in combination, a rotatable
drum having a port at each end, charging means
for continuously feeding said articles through one

.of said ports, a valving device at the other one of

said ports for the withdrawal of articles, an ac-

| tuating means for said valving device, said actu-
\ating means being operative to cause the with-
‘drawal of a quantity of articles at a predeter-

mined ratio to the quantity of articles charged
in the same time interval, and an adjustable com-
mon drive, independent of the speed of rotation
of the drum, for said chargmg means and for
said actuating means.

6. An apparatus for polishing mass produced
articles, comprising in combination, a rotatable

. drum having a port at each end, a drive for said

drum, charging means for continuously feeding
said articles through one of said ports, a valving
device at the other one of said ports for the with-
drawal of articles, an actuating means for said
valving device, sald actuating means being op-
erative to cause the withdrawal of.a quantiy of
articles at a predetermined ratio to the quantity

. of articles charged in the same time interval, a

common drive for sald charging means and said
actuating means, and-an adjustable transmission
connecting said last mentioned drive with said
drive of said drum.

7. An apparatus for polishing mass produced
articles comprising in combination, a rotatable
drum having a port at each end, means for mixing
polishing elements, such as balls with said articles
to form a charge, feeding means for continuous
introduction of said charge through one of said
ports, a valving device at the other one of said
ports for the withdrawal of quantities of the
charge, an actuating means for said valving de-
vice, an adjustable drive, independent of the
speed of rotation of the drum, for operating said
actuating means, whereby the quantity of the
charge withdrawn per time unit may be adjusted,
a sieve for resolving the withdrawn charge, and
a conveyor in connection with said drum for re-
turning polishing elements sieved from said with-
drawn charge to said mixing means.

8. An apparatus for polishing mass produced

" articles comprising in combination, a rotatable
drum having a port at each end means for mixing .

polishing elements, such as balls with said articles
to form a charge, feeding means for continuous

introduction- of said. charge through one of said -

ports, a valving device at the other one of said
ports for the withdrawal of quantities of the
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charge, an actuating means for said valving de-

means for returning polishing elements sieved
from said withdrawn charge to said mixing cham-
ber, a first common drive for.operating said feed-
ing means and sald actuating means, a second
common drive for said drum and said means for
returning sald. polishing elements and -an ad-
justable transmission connecting said first with
sald second drive

'KARL GURTELMEIER,

" vice, a sieve for resolving the withdrawn charge, :
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