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ABSTRACT OF THE DISCLOSURE

Method for improving the surface of articles systemati-
cally by a predetermined program including mixing a
carrier lignid with chemicals to form treating liquids
which are flowed over the articles and are subsequently
discharged. The treatment is monitored by an automatic
timing device such that the duration of the flow of each
treating liquid and its supply to a treating tub is termi-
nated after a predetermined time period and the device
initiates and terminates the flow of each successive treat-
ing liquid whereby the surface of the articles are treated
automatically according to a predetermined program.

—— —— T ——

This invention relates to grinding, polishing and other
treatment of metal and/or plastic parts for improvement
of surface, removal of excess metal, e.g., “flash,” burrs,
etc., and more particularly to apparatus and methods for
automatically carrying out a succcession of treating steps
according to a predetermined program. The invention
also relates to abrading and the like in the presence of
flowing material for carrying off heat and debris of the
treatment.

My invention is directed to surface abrasion of the
parts in a bath of coolant liquid, especially by repeatedly
moving them relative to a finishing media around them
and more especially by vibratory treatment of such parts,
e.g., castings, machined metal parts, plastics, etc., with
abrasive, burnishing or polishing media, such as are al-
ready used in tumbling barrels, vibratory tubs, etc. Such
media may be pebbles or chips of stone, ceramic, plastic,
or other abrasive in various shapes, e.g., balls, bars, discs,
circular, polygonal, star-shaped, irregular, etc. These are
to be used in various grades (fine, medium, coarse, etc.)
and various sizes (e.g., from %"’ or less to 34" or more
in thickness and from %4”" or less to 3"’ or more on the
greatest dimension). The media are filled into suitable
tubs or barrels (which may be standard equipment as
heretofore used for surface treating operations) together
with the parts to be treated and a liquid, powder or
granular coolant of a type adapted to be used with the
particular media and parts. Vibration is most advan-
tageous, but to some extent the invention can be used
with other equipment for rubbing the media on the parts.
1 have found electric controls most suitable for automa-
tion of the process, but the controls may be hydraulic or
pneumatic or mechanical.

In some cases my invention is used with wheel grinding,
e.g., on abrasive machine tools with flooding by the flow-
ing coolant.

As heretofore practiced, a mass of abrasive media, with
a liquid, e.g., aqueous detergent solution, and with the
parts distributed in it, has been moved and tumbled or
vibrated so that the chips or pebbles rub and tap the parts
between them, while the liquid flows over the surfaces
of both and carries off any debris resulting from the
treatment.

Heretofore, it had been almost universally considered
that the liquid should be recycled through the abrading
zone 50 as to get the advantage of flowing and circulating
liquid in the mass of media with economy of liquid and
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treating chemicals. From time to time, the operator
examined the parts and decided whether to terminate and
go on to the next step. Sometimes the operator has esti-
mated the time required for the next step and pre-set an
alarm clock or a time switch to stop the abrading action
at the time of expected completion.

I have found, however, that a much better result is
obtained by maintaining a flow through the abrading
zone, advantageously within a media-containing vessel
and discarding or renewing the fluent material after a
single flow-through, and supplying fresh material con-
tinually, replacing that drawn off as effluent. This method
of operating gives better surface and better color more
than sufficient to justify the cost of the discarded liquids
or other fluent material and chemical. Having now taken
advantage of the once-through flow, I automate the entire
process; I have effected economies much greater than
the cost of the effluent materials.

In the accompanying drawings, I have shown an ex-
ample of the practical application of my invention. It is
to be understood that this is chosen for the purposes of
illustrating the invention and its operation and explaining
its principle so that others skilled in the art may utilize
the invention in many forms and with many variations
each as may be best suited to the conditions of the particu-
lar use, all without departing from the scope of my inven-
tion as set forth and defined herein.

These drawings show diagrammatically (not dimen-
sioned to scale) a vibratory treating tub and its mount-
ing and drive, alternative chemicals feed devices, pro-
gramming timer devices and appurtenant connections,

FIGURE 1 is a wiring diagram and flow diagram rep-
resenting one embodiment of the invention; and

FIGURE 2 is a similar fragmentary diagram of an-
other embodiment.

A well known commercial type of vibratory tub fin-
isher 10 shown in this example is representative of vibra-
tory tub equipment available from such suppliers as
Almco Queen Division of King-Seely Thermos Co., Pro-
ductive Equipment Co., and Southwestern Engineering
Company of Los Angeles, Calif., among others. The parts
and media are loaded into the open top of the tub 10 of
this finisher, and liquid is supplied from one or more of
the feed pipes 12a, 12b, 12¢, etc. Each of these pipes is
supplied with water under pressure from a pipe 14 with
flow controlled by an electrically operated valve 16a, 165,
16c, etc., and each, when liquid is flowing therethrough,
is supplied with chemical from a supply drum 184, 18b,
18c, etc., sucked up by venturi 20a, 205, 20c, etc.

A motor 25 drives, through a flexible connection 26,
a heavy duty vibrator on the tub 10. This may be, for ex-
ample, a vibrator drive shaft 21 carrying a fly wheel 22
balanced about an axis eccentric of the vibrator shaft on
which it is carried. Such shaft is rotatably secured to the
tub in bearings centered on the axis of the shaft so that
the tub tends to be moved about the eccentric axis of
balance by reaction to the force on the fly wheel. This
shakes the tub so that the mass of parts and “pebbles” 28
flows up one side and back through the mass with appro-
priate rubbing against one another. Meanwhile, a treat-
ing liquid, e.g., a composition designed to facilitate abra-
sive cutting and wash away debris, is supplied by pipe
124 and fed continuously to the top of the mass of pebbles
and parts 28.

After a time sufficient to produce the desired major
abrasive action or “cutting” on the parts, this operation
is terminated by means of a timer 39 of the programming
device 29, indicated diagrammatically at' the top of the
figure on the drawing. This device comprises a series of
timer switches 30, 34, 36, etc., all driven by a clock motor
or by separate synchronous motors. The timer 30 closes
the circuit at 31, which operates the solenoid valve 16a
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to control the flow of the liquid through feed pipe 12a.
The timer may be one of the standard commercial timers
sold for such purposes. Ordinarily each of these consists
of a synchronous motor or other clock mechanism driv-
ing a shaft which may be separate or common to all so
as to extend through all of the timers 30, 34, 36, etc. A
cam in each (not shown) moves the switch arm 38 against
a biasing force, from contact 31’, 35’, 37, etc., to con-
tact 38, 38"/, 38'”, etc., or vice versa.

With or without a brief interval, during which the
liquid drains from the tub through the outlet 32, the timer
switch 34 next moves down away from contact 38";
switch 30 opens its circuits at 31 and again closes at 38';
the timer 34 closes its energizing circuit at 35 to the sole-
noid valve 16, which operates so that water is supplied
through the line 12b and venturi 265 sucks up the chemi-
cal for the burnishing operation from the supply tank
18b. This chemical is mixed with the water in the venturi
20b and in passing along the supply line 125 to the tub
10, where it flows continually onto the top of the mass
28 and down through it to the outlet 32.

The programming switches may be set to feed different
chemicals one after the other with time for draining and/
or washing between; or several of the feed pipes may be
caused to discharge into the tub at the same time, being
mixed therein by the vibrating parts.

After a predetermined time suitable for the burnishing
operation, the programming timer 34 breaks the circuit
at 35, thercby closing the solenoid valve 165 to cut off
the flow through pipe 12b; and timer 36 then closes the
circuit at 37 to open the valve 16¢ and initiate flow through
the pipe 12c; whereupon a third and different chemical
solution, e.g., an anti-corrosion, or passivating, agent from
the tank 18c is sucked up by the venturi 20c into the pipe
12 where it is mixed with the flow of water from pipe 14
and is fed on through the supply line 12¢ to the tub 10,
where it passes into and through the mass 28 of parts
and media.

It will be observed that each of the timer switches 30,
34, 36, eic., is shown diagrammatically as having alter-
native contacts, namely, the solenoid contacts 31, 35,
37 and the by-pass contacts 38", 38", 38", respectively.
Signal lights may be connected in parallel with circuits
31, 35, 37 to show the condition of the timer by lighting
a signal lamp for each circuit which is energized. Iilumi-
nation of the signal lamp 40 shows that the main relay
41 has opened the motor circuit to stop the operation.
These signal lamps advantageously are all located at a
central control panel so that the conditions of all can
be taken in at a single glance.

At each of these timers may also be provided a manual
switch 31, 35”, 37", by which the circuits 31, 35, 37,
respectively, can be manually closed or opened.

In normal automatic operation, the switch 41 is closed
to the main motor 25; the timer motor (not shown) is
started and drives a shaft extending through all the timers
with a cam in each timer adapted to open and close the
circuits 31, 35 and 37, respectively, each when its intended
treatment in tub 10 is to be initiated and completed. As
each switch arm 38 is raised, it opens the circuit of the
respective solenoid and then switches the control circuit
to the next switch arm 38 in the next timer, and eventually
in the last timer 36 the control circuit is switched to the
relay 41, which thereupon operates to shut off the entire
operation and light the “out of operation” signal 40.

The several feed stations 18a, b, c, etc., with their
venturi suction and mixing devices 20a, b, ¢, efc., and
control valves 16a, b, c, etc., each regulated by a pro-
gramming timer, as indicated above, are representative
of various treatments and treating materials which may
be used successively or simultaneously under automatic
control or manual control according to my invention.
Thus, there may be an additional series of these (repre-
sented by the break in the pipe lines at 42 on the draw-
ing); and of course there may be final and/or inter-
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mediate rinse operations with a direct connection from the
pipe 14 to the tub 10; or such rinsing can be accomplished
by means of solenoid valves 43, 44, 45, etc., in the re-
spective suction lines which, by cutting off the chemical
feed, would change the liquid supplied to the tub from
a treating solution to a rinsing liquid. These can, of course,
also be energized by switches operated by timers at the
required times.

On FIGURE 1 of the drawing, I have shown a typical
circuit diagram, the power coming from the power line
connections L; and L, into the wires 43 and 44. A man-
ual switch 45 may be thrown either to an upper pole 46
for manual operation or to a lower pole 47 for automatic
programming. The upper pole is connected to individually
operable normally open switches 31’’, 35", 37" and 41".
Fach of the first three of these, controls a circuit for one
of the valve solenoids 164, b, or ¢, and may also com-
plete the circuit for the corresponding signal lamp 39, so
that a glance at the signal board will show which liquids
are flowing into the tub 10. The last manual switch 41’
closes the circuit to the main relay 41, and thus serves
to stop the motor 25 and illuminate the “idle” signal 40.

These manual switches permit operation to be wholly
under control of an operator, e.g., when a different part
or different chemicals or different abrasives or burnish-
ing or polishing materials are being tried. It also permits
an operator to shorten or lengthen any part of a pro-
grammed treatment if inspection of the articles in tube
10 shows that such termination or extension is needed
beyond what is automatically provided by the programmed
operation. However, once the best timing has been deter-
mined for a particular article and treating conditions, it
is undesirable to have operators vary from that; there-
relay 41, which thereupon operates to shut off the entire
narily be locked switches, the key or keys to which will
be kept by a supervisor or set-up man.

The foregoing example represents an operation in which
the liquids supplied from the pipes 124, b, c, etc. trickle or
flush down over the surfaces of the abrasive pebbles 28
to an open drain 32, from which they are run off to waste
or some subsequent treatment or use. The drain in such
case would, of course, be open at all times. In some
cases, however, it may be desirable to perform at least
a part of the treatment with the abrasive pebbles and arti-
cles submerged in a treating liquid or a rinse bath. In such
case it becomes necessary, of course, to close or restrict
the drain outlet 32 so that the inflowing liquid can ac-
cumulate in the tub. Most advantageously, in such case,
the valve 60, which is provided for regulating the rate of
drainage, is closed first to permit filling of the tub, after
which the inflow may be cut off and the trapped bath,
used as such, for a period of time and then drained off,
or the valve 60 may be adjusted to give a drain-off sub-
stantially equal to the inflow of one or more of the pipes
124, b, c, etc. When operating in this manner with the
drain 32 closed or restricted, there is, of course, the
danger of overflow, which should be protected against by
a suitable overflow drain (not shown).

In FIGURE 2 is shown another embodiment of my
invention designed primarily for use with fluent solid
chemicals, e.g., in powder or granular form. In this case,
the treating chemical in fluent form is supplied to a hop-
per 184 and fed down into the tub 10d by a vibrator
trough 20d, e.g., such as is offered under the trademark
“Syntron.” The motor 21id which shakes the trough 204
to effect feeding of the chemical is energized by a circuit
which is controlled by a percentage timer 304, e.g., as
shown in FIGURE 2. In either case, the percentage flow
timer may replace or supplement the timers 30, 34, 36,
etc., of FIGURE 1, in the same or a like circuit. Water
or other coolant is fed through pipes 12d and 14d and
its flow, in addition to, or instead of, the flow through
solenoid valve 1&d, can be controlled by a percentage
flow timer, which allows flow through valve 164 for only
a predetermined percentage of the time which will give
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the desired dilution of the powder or granular material
flowing from 20d4. This timer may revolve several, or
many times, for each revolution of the liquid flow timer
switch. Such percentage timer equipment, which is read-
ily available in the art, e.g., from Industrial Timer Cor-
poration of Newark, N.J., rotates continuously and closes
a circuit for a predetermined percentage of any given
time cycle. Thus, for example with the device in the en-
ergizing circuit for a solenoid valve, or a screw type feed
for a dry chemical, the amount of material fed can be
controlled by adjusting the percentage up or down.

What is claimed is:

1. The method of systematically treating the surface
of articles by a predetermined program comprising plac-
ing the articles to be treated in a vibrating tub, mixing a
flow of carrier liquid and a first treating chemical to form
a first treating liquid for facilitating abrasion, the dura-
tion of the flow of said first treating liquid being deter-
mined by an automatic timing device, supplying the first
treating liquid to said vibrating tub, draining the first treat-
ing liquid from the tub; said automatic timing device ter-
minating the flow of said first treating liquid and the sup-
ply thereof to said vibrating tub after a predetermined
time period and automatically initiating the flow of car-
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rier liquid and a second treating chemical to form a sec-
ond treating liquid adapted to act as a burnishing agent,
the duration of the flow of said second treating liquid
being determined by said automatic timing device, sup-
plying the second treating liquid to said vibrating tub,
draining the second treating liquid from the tub; said
automatic timing device terminating the flow of said sec-
ond treating liquid and the supply thereof to said vibrat-
ing tub after a predetermined time period and automati-
cally initiating and terminating the flow of carrier liquid
with each successive treating liquid, whereby the surface
of the articles are treated automatically according to a
predetermined program.
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