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METHOD AND APPARATUS FOR REPOSITIONING
COATING ATOMIZER MEANS

Edwin M., Ransburg and Emery P. Miller, Indianapelis,
Ind., assignors to Ransburg Electro-Coating Corp., a
corporaticn of Indiana

Application March 19, 1952, Serial No. 277,384
26 Claims. (Cl. 117—93)

This invention relates generally to methods and ap-
paratus for coating of articles and it more particularly
relates to a method and apparatus for automatically posi-
tioning atomizing units in predetermined positions rela-
tive to an article to be coated as required by the surface
characteristics, configuration or other controlling pecu-
Harity of an individual article. ’

In accordance with one type of conventional practice
there is provided apparatus for coating manufactured
articles which comprises a conveyor in combination with
stationary coating apparatus. In this type of apparatus
there is no functional cooperation between the coating
equipment and the articles on the conveyor, and there-
fore articles having different shapes cannot be satisfac-
torily coated without reorganizing and rearranging the
apparatus. ’

Another conventional coating system comprises a con-
veyor, a coating apparatus and control apparatus adapted
to actuate the coating apparatus in response to the
presence of an article on the conveyor, and to disable the
coating apparatus when. no article is presented for a
coating operation. In this system there is also no con-
trol of the coating apparatus position which correlates the
coating process with the shape of the article. Hence
the coating apparatus must be preadjusted in order to
deposit a satisfactory coating on the particular type of
article which is being coated.

Another conventional coating system includes a con-
veyor and coating apparatus adapted to be reciprocated
with respect to the article for improving the dissemina-
tion of the coating material. However, the motion of
the coating apparatus is not correlated in any way with
the size or shape of the article to be coated, and hence
this equipment must be pre-set in accordance with the
characteristics of the particular article being coated.

In manufacturing enterprises where various articles of
different sizes and shapes are manufactured, it is desirable
to apply coatings of enamel, paints or other substances by
means of a single coating apparatus. If the articles are
placed on a conveyor and if they are of uniform size and
shape the atomizing heads may be pre-adjusted with
respect to the article surface being coated whereby each
article that passes the coating apparatus receives a uni-
form coating of material. On the other hand if articles
of differing sizes and shapes are placed on the conveyor
it is necessary that the atomizing heads be moved auto-
matically with respect to the surfaces of the articles to
predetermined positions such that each different article
may receive a uniform coating. Accordingly, it is de-
sirable to provide an apparatus which will sense the
nature of a particular article on the conveyor and pre-
adjust the atomizers of the coating apparatus into the
appropriate positions to satisfactorily coat that partic-
ular article. Where the coating apparatus comprises
electrostatic atomizing heads the spray pattern ob-
tained therefrom as well as the degree of atomization of
the coating material is dependent on the position of the
heads with respect to the article surface being coated.
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In this case particularly it is desirable that the position
of the atomizers be correlated with the shape and nature
of the article on the conveyor if uniform coatings are to
be obtained. )

Accordingly the principal object of this invention is
to provide a novel coating apparatus for applying coating
material to articles of different sizes and shapes.

Another object of this invention is to provide a method
and apparatus for remotely controlling coating apparatus
in such fashion that a uniform coating may be applied to
articles of different sizes and shapes.

Another object of this invention is to provide a coating
apparatus adapted to cooperate with a conveyor for coat-
ing articles of various sizes and shapes.

Another object of this invention is to provide, in a
coating apparatus adapted to cooperate with a conveyor,
an automatic control apparatus for moving the coating
apparatus in response to the sizes and shapes of the
articles presented for coating by the conveyor. -

A further object of this invention is to provide an elec-
trostatic coating apparatus in which the position of the
atomizers is correlated with the shape and nature of the
articles on the conveyor.

Still another object of this invention is to provide, in
an electrostatic coating apparatus comprising a conveyor
and a plurality of atomizing heads, an automatic control
apparatus responsive to the size and shape of an article
for moving the atomizing heads toward or away from
the articles and for changing the angle of alignment of
the atomizing heads with respect to the path of travel of
the articles being coated. :

A still further object of this invention is to provide,
in an electrostatic coating apparatus comprising a con-
veyor and groups of atomizing heads, automatic control
apparatus responsive to the size and shape of an article
presented for coating for moving the groups of atomizing
heads toward or away from the article and for changing
the angle of alignment of the groups of atomizing heads
with respect to the path of travel on the articles being
coated.

A still further object of this invention is to provide, in
an electrostatic coating apparatus comprising. groups of
atomizing heads adapted to cooperate with a conveyor,
automatic control apparatus adapted to move each group
of atomizing heads to a predetermined position both with
respect to distance and with respect to alignment of the
heads with the path movement of articles of various
sizes and shapes. '

In accordance with this invention there is provided an
article coating system comprising an atomizing unit, an
adjustable support for the atomizing unit whereby the
spray pattern may be altered to effect uniform coating of
articles of different sizes and shapes, and electromotive
means for controlling the adjustable support. '

Further in accordance with this invention, there is
provided a remote control system for a plural position,
automatically adjustable, electrostatic coating apparatus
comprising a plurality of adjusting motors, a circuit for
driving the motors in either directicn, and control circuits
for-actuating the drive circuit and adjusting the coating
apparatus for coating articles of different sizes and shapes.

Also, in accordance with this invention there is pro-
vided an article coating system comprising a conveyor,
an adjustable supporting mechanism foi supporting a
plurality of atomizing heads, motors cooperating with
said adjustable mechanism for changing the position of
said atomizing heads and e¢lectrical control means co-
operating with said conveyor and said supporting mech-
anism for driving said motors and positioning said atomiz-
ing heads in predetermined positions in response to the
particular size and shape of articlesto be coated on said
CONveyor.
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In accordance with another feature of this invention
there is provided an electrostatic coating apparatus
adapted to coat articles of different sizes and shapes as
they are presented for coating on a conveyor comprising
a frame, a multiple-head atomizing unit adjustably
mounted on said frame, means for moving said frame
toward and away from a conveyor and a means for mov-
ing said multiple head atomizing unit to vary the align-
ment of said unit with respect to the path of movement
of articles on said conveyor.

For a better understanding of the invention, together
with other and further objects thereof, reference is made
to the following description, taken in connection with
the accompanying drawings, and its scope will be pointed
out in the appended claims.

Fig. 1 of the drawings is an isometric view illustrating
a portion of a monorail conveyor and an automatically
adjustable multiple head atomizing unit adapted to co-
operate with the conveyor.

Fig. 2 is an enlarged detail view, partially in cross-
section taken on line 2—2 of Fig. 1.

Fig. 3 is a circuit diagram illustrating the control cir-
cuit adapted to cooperate with the apparatus illustrated
in Fig. 1.

Fig. 4 is a group of diagrams illustrating various oper-
ational positions of the multiple head atomizing units
shown in Fig. 1, each diagram exemplifying an operation-
al position correlated to an article of a particular size
and shape.

. . . . . s . . a2
Fig. 5 is an isometric view illustrating an electrostatic

atomizing head adapted to be controlled by servo-motors.

Fig. 6 is an isometric view of a contrcl apparatus
adapted to control the mechanism shown in Fig. 3.

Referring to the drawings, Fig. 1 illustrates a conveyor
in the form of a monorail 16 having supports 11 extend-
ing downwardly therefrom for supporting typical articles
12 and 124 which are in positicn to be coated.

For coating these articles there may be provided two
triple head atomizing units, the upper one of which com-
prises the heads 14 and the lower one of which comprises
the heads 16. The structure of these atomizing units
forms no part of this invention. The specific heads
shown are adapted to run electrostatically and mechani-
cally to transform a coating material info a spray of fine,
charged particles. 'The structure of one such unit is com-
pletely disclosed and claimed in the co-pending appli-
cation of James W. Juvinall, Serial No. 271,625, filed
February 14, 1952.

Atomizing heads 14, 16 include support housings 13
and 15 respectively which are adapted to house rotatable
shafts on which the belled ends of the heads may rotate.
The housings in turn may be mounted on or connected to-
gether by means of electrically conducting tubes 17 which
in turn are supported at each end by insulating tubular
members 18 and 18a. Tubular members 17 and 18
house a rotatable shaft (not shown) which connects ro-
tating gears within the housing 15 with a motor 19 which
is adapated to spin the bells of the atomizing heads 14
and 16. This shaft may include insulating portions at
its ends whereby the atomizing heads 14 and 1§ are elec-
trically insulated from the supporting apparatus. The
atomizing heads 14 and 16 can thus be raised to a high
pote}ntial with respect to ground by means of a suitable
high voltage supply 20 connected through conductors 21
and 22. The other side of the high voltage supply may
be grounded as at 23 and the conveyor may be grounded
as at 24 whereby there exists a high potential electrc-
static field between the heads 14, 16 and the articles on
the conveyor. For supplying coating material to the
heads 14 and 16 there may be provided a source (not
shown) connected tc hoses 25 and 26.

By virtue of the rotation of heads 14 and 16 by motor
19 coating material flows around the internal surface of
the heads, moving to the front edge of the heads where

20

45

60

5

4

it is removed in the form of finely atomized particles and
precipitated on the surface of the articles being coated.

For supporting the multiple head atomizing units there
are provided two upright threaded columns 27 and 28
mounted on base elements or trucks 29 and 30. The
atomizing units or assemblies may be pivotally attached
to columns 27 and 28 by swivel elements 31 whereby
each end of the unit may be elevated or lowered with re-
spect to the other end thereof. In order to provide for
such pivotal movement the insulating element 18a may
telescope into swivel 31 and move with respect thereto.
The uppermost atomizing unit may be moved into various
positions on columns 27 and 28 by means of a motor and
screw assembly 31a mounted on column 28 and a second
motor and screw assembly 32 mounted on column 27.
These assemblies cooperate with the threads on the col-
umns to move the atomizing units with respect thereto.

Assembly 31q (see Fig. 2) includes a motor 33 which
is adapted to drive a nut 181, threaded on the threads of
column 28, through a gear 102 fixed to the nut and a gear
185 mounted on the shaft of motor 33 and meshing with
gear 102. Nut 161 and bearings 104 rotatably support
a collar 166 to which motor 33 may be attached. It
should be noted that the swivel element 31 may be
mounted on collar 186. Whenever motor 33 is ener-
gized it will be clear that the nut 181 rotates on the
threads of column 28 thereby moving the collar 156 up-
wardly or downwardly depending upcn the direction of
rotation of the motor 33.-

Assembly 32 which includes motor 34 is identical to
assembly 31A and operates to elevate and lower the
other end of the upper atomizing unit in the same fashion
as described above in connection with assembly 31A.

The lower atomizing unit, including heads 16, includes
motor-nut assemblies 119 and 111 at its ends which oper-
ate t¢ move the lower atomizing unit upwardly and down-
wardly on columns 27 and 28 in the same manner as de-
scribed above in connection with the upper assembly
carrying heads 4. Motors 35 and 36 provide the power
for this movement.

For providing movernent of the bases 29 and 30, base
29 may include wheels 37 adapted to ride on tracks 38.
Base 3% may be mounted on wheels 39 which cocperate
with tracks 48. The two bases may be comnnected to
move in unison by means of rods 41 and 42 which carry
at their center portions a platform 43. A motor 44 may
be mounted on the platform and drive a gear 45 which
meshes into a rack which may be anchored to the base
member. When motor 44 is energized gear 45 will ro-
tate with respect to rack 46 whereby the two base mem-
bers 28 and 38 may be moved backward and forward
on tracks 38 and 40 respectively whereby to provide ad-
justment of the atomizers toward or away from the sui-
faces being coated.

For automatically controlling the motors 33, 34, 35,
36 and 44 and moving the units 14 and 16 either in a
vertical plane or in a horizontal direction there are pro-
vided switches 47, 48, 4% and 50 which are attached to
the monorail conveyor 18 at different levels as illustrated
in Fig. 1. These switches may be actuated by stops such
as 31 and 52 which are attached at different levels to the
article support 12. The operative relation between the
stops 51, 52 and 53 and switches 47, 48, 49 will be de-
scribed in more detail in comnection with the operation
of the coating system. Another stop (not shown) asso-
ciated with the hanger of another type article is arranged
to contact switch 56.

Switches 47, 48, 49 and 5% are utitized for initiating
the operation of motors 33, 34, 35, 36 and 44. For
stopping these motors there may be provided a first set
of limit switches 54 and 53 associated with motor 34,
and a second set of limit switches 56 and 57 associated
with motor 33. For contrelling moter 38 there mav be
provided a set of limit switches 58 and 59 while for con-
trolling mmotor 36 there may be provided 2 set of limit



switches 60 and 61. A set of switches 62 and 63 are
provided to conirol motion of motor 44. Switches
54, 55, 58 and 59 may be mounted on an in-
dexing guide 65 which may be fixed to the base
or truck 29. For supporting the switches 56, 57, 60
and 61 there may be provided a second indexing guide
66 mounted on base 30 adjacent to the path of motors
33 and 36. Switches 62, 63 are mounted on indexing
guide 67 adjacent path of motor 44. Each of the switches
54, 55, 56, 57, 58, 59, 60, 61, 62 and 63 is adjustably
mounted on the respective indexing guides and are ar-
ranged to have actuating elements which project outward-
1y into the path of any desired portion of the motor cas-
ing with which the particular switches are associated. By
adjusting the positions of switches 54, 55, for example, it
is possible to preset the upper and lower limits of move-
ment of motor 34 and thérewith the left hand end of the
apper electrostatic atomizing unit. Similarly, the other
switches may be adjusted to determine the upper and
lower limits of movement of the ends of the other elec-
trostatic atomizing unit. Thus generally speaking switches
47, 48, 49 and 50 initiate operation of motors 33, 34,
35 and 36 while switches 54, 55, 56, 57, 58, 59, 60 and 61
terminate the operation of these motors. These switches
are associated with a circuit as will be subsequently de-
scribed for automatically positioning the electrostatic
-atomizing units in accordance with the size and shape of
.articles to be coated.

For controlling the electrical motors there are provided
circuits such as those illustrated in Fig. 3. For con-
trolling each of the motors 33, 34, 35, 36 and 44 there
are provided motor energizing and reversing relays 79,
7%, 72, 73 and 74 respectively. It will be obvious to
those skilled in the art that the contacts of these relays
are connected in conventional fashion to the motor wind-
ings whereby movement of the relay armature in one
direction drives the motor in one direction, whereas
movement of the relay armature in the opposite direc-
tion drives the motor in the opposite direction. The
contacts of each of these relays may be connected to a
power source and to the motors as indicated in Fig. 3.
The relays in their normal positions are biased to a cen-
tral position where all of the contacts are open. Thus,
when a relay is energized in one direction or the other it
operates to close a set of motor energizing contacts,

The relay 76 connected to motor 33, and its connec-
tions will be described in detail, it being understood that
each of the relays 71, 72, 73 and 74 is similarly connected
and operates in a similar manner to relay 70. Relay 70
includes a first winding 301, one end of which is con-
nected to a power line 303, the other end of which may
be connected by means of conductor 70B, relay operated
switch 304, conductor 70A and normally closed motor-
operated switch 56 to the other side 308 of the power line.
The switch 304 may be controiled by a relay winding
366 connected at one end to power line 313 and at the
other end through the contacts of normally open, con-
veyor switch 47 back to the other side 315 of the power
line. Switch 47 is mounted on the monorail conveyor
as illustrated in Fig. 1 wheéreby it may be actuated by
the stop 51 to energize relay winding 396, close contacts
304, energize relay winding 301 and close the contacts
of relay 79 so as to rotate motor 33 in a clockwise di-
rection, for example. When relay 70 operates it closes
holding circuit completed through contacts 316 and the
contacts of switch 56. Thus, assuming that clockwise
rotation’ of motor 33 moves assembly 31A upwardly,
the rotation of motor 33 may continue until the motor
casing impacts the operating arm of switch 56, thereby
to open the switch and de-energize winding 301 whereby
relay 70 assumes its normal central position with all
motor circuit contacts open whereby assembly 31A stops
at the desired position.

For operating motor 33 in a counter-clockwise direc-
tion, relay 70 is provided with a ceil 302, connected at
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one end to the power line 309 and at the other end to
the power line 310 through conductor 70S, normally
open contacts 311 of relay 312, conductor 70T and nor-
mally closed motor operated switch 57. Relay 312 is
connectéed across the power line 313, 315 through the
contacts of normally open switch 48. Thus, when an
article is presented on the conveyor which requires that
assembly 31A be lowered to its lowermost position the
actuator 52 closes normally open switch 48 thereby to
energize relay 312 and close contacts 311. Winding 392
being thus energized moves the armature of relay 70
to close the contacts for energizing motor 33 to drive it
in a counter-clockwise direction. The armature of relay
70 in so doing closes contacts 317 to establish a holding
circuit for relay winding 362 through the normally closed
contacts of switch 57. Motor 33 then rotates in the
counter-clockwise direction lowering assembly 31A until
such time as the motor casing contacts the actuating
arm of switch 57 whereupon the contacts of that switch
are opened to de-energize winding 392 so that the arma-
ture of relay 78 assumes its central disconnected posi-
tion and motor 33 becomes de-energized. Relays 71, 72,
73 and 74 have their coils which correspond to coil 391
of relay 76 connected in multiple to relay contacts 364
by the corresponding conductors (71C, 71D) (71E, 71F)
(71G, 71H) and (711, 71J) respectively. Those coils of
relays 71, 72, 73 and 74 which correspond to coil 302
of relay 78 are similarly connected in multiple to con-
tacts 311 of relay 312 by conductors (7iR, 71Q) (72P,
72X) (73N, 730) and (74L, 74K) respectively. FEach
coil correspondingly has associated with it a releasing
switch 54, 38, 58, 59, 65, 61, 62 and 63. Relay 71 in-
cluding its winding, for example, functions in the same
manner as relay 78, except that it is under the controi of
the Iimit swiiches 54 and 55. Therefore, when switch
47 is closed by actuator 51, motor 34 operates in a clock-
wise direction until such time as switch 55 is opened.
Similarly, when switch 48 is closed, motor 34 operates in
a counter-clockwise direction until such time as switch
54 is opened. It will be obvious that motors 35, 36, and
44 also operate under the control of switches 47 and 48
for starting these motors and under the control of switches
58, 59, 60, 61, 62 and 63 for stopping these motors.
With this connection it is evident that closing switch 47
energizes motors to move the atomizers to their uppermost
positions and the entire coating assembly backward into
contact with stop 63 and that energizing switch 48 moves
the atomizers to their lowermost position and the as-
sembly forward against stop 62.

In operation it may be assumed that the atomizing
heads 14 are to be positicned in such a manner that paint
or other coating material may be sprayed evenly and in
uniform thickness over the surface of a rectangular prod-
uct such, for example, as 12A. It may be found experi-
mentally that the heads should be moved to the position
indicated in diagram C of Fig. 4 (that is all motors in
their uppermost position and the coating assembly re-
tracted) in order to spray properly the article 12A.
Accordingly, the actuator 51, associated with article 12A,
may be set to a height corresponding to switch 47. Let
it be further assumed also that the article 12 is a sheet
of material as illustrated in Fig. 1. In such an event it
may be found experimentally that it is desirable to set
the atomizing heads to the position illustrated in diagram
B of Fig. 4 (that is all motors in their lowermost posi-
ticn and the coating assembly forward). Therefore, the
actuator 52 may be set to a height corresponding to that
of switch 48. Having decided as to the desired positions
of the atomizers as shown in diagrams B and C, it is also
to be understood that the switches 54, 55, 56, 57, 58, 59,
60, 61, 62 and 63 have been adjusted to the proper posi-
tions on the indexing columns 65, 66 and 67 thereby to
establish the extreme limits of movement of the motors
33, 34, 35, 36 and 44, With these assumed painting posi-
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tionis and the circuit as shown in Fig. 3 then operation
proceeds as follows,

When the conveyor 18 moves the product 12 to that
point where actuator 52 closes switch 45 cach of the
motors 33, 34, 35, 36 and 44 is energized by the relays
70, 71, 72, 73 and 74 respectively until such time as the
switches 57, 54, 5%, 61 and 62 are opened thereby to stop
the motors with the atomizing heads positioned as illus-
trated in diagram B of Fig. 4. If any of the limit switches
are already open, the motor controlled by the circuit
inciuding such limit switch will not be energized.

After the product 12 has been moved beyond the atom-
izer heads 14 and 16, product 312A will have moved to
such a position that the actuator 5% will contact the arm
of switch &7 whereupon relays 78, 71, 72, 73 and 74
become energized to reverse the moters 33, 34, 35, 35
and 44 and move the atomizing units until such time as
they assume the positicns illustrated in diagram C of
Fig. 4 whereupon the switches 56, 55, 58, 60 and 63 are
all opened simultaneously to de-emergize the relays and
the motors. Thus, the atomizing units are in a position
suitable for coating the product 12A.

Referring to Fig. 4 of the drawings, diagrams B and
C illustrate the positions which the atomizing units as-
sume in response to the actuation of switches 47 and 48
which are connected to the motor control relays as already
described in Fig. 3. Diagrams A and D iilustrate alter-
native positions which the atomizing assemblies assume
in response to actuating switches 49 and 5% which are
attached to the conveyor as illustrated in Fig. 1. Dia-
gram E of Fig. 4 illustrates another alternative position
which the atomizers may assume. An actuating switch
for these positicns is not shown. In order to actuate the
atomizing umits into the positions illustrated in diagrams
A and D of Fig. 4, switches 4% and 5§ and relays 316 and
318, similar to relays 386 and 312 must be provided.
Across the contacts of these relays must be connected in
multiple the appropriate coil leads from the various relays
78, 71, 72, 73, 74. It is merely necessary to arrange the
connections in such a manner that the motors 33, 34, 35
and 36 may rotate in the proper direction to move the
atomizing units to their appropriate up or down position.
Tor example, if Position A of Fig. 4 is to be preset by
switch 42 then coil 38% of relay 7¢ (connections 70W
and 78B), the corresponding coils of relays 7% (connec-
tions 71C and 7ID), relay 72 (conuections 72E and 72F)
and that coil of relay 73 which corresponds to coil 362
of relay 79 (leads 73N and 73M) are connected in multi-
ple across the coatacts of relay 316. I the assembly is
to be forward against stop 62 when switch 49 is actuated
then connections 74L and 74K should likewise be con-
nected across the coatacts of relay 314. If switch 59
is to present the equipment in the arrangement shown in
diagram D of Fig. 4, then motors 34 and 33 must be
down and motors 35 and 3% must be up. This condi-
tion will prevail if connections 76T, 7853, 7IR, 71Q, 72E,
72F and 73G, 73H are connecied in multipie across the
contact of the relay 318 associated with the switch 58.
To anycne skilled in the art other connections for further
positions will be apparent. It is only necessary to add a
relay such as 386 and its corresponding switch such as
47 to the equipment and make the appropriate connections
to the motor relays.

The operation of the electrical contro] system has been

escribed in connection with that type of system where
switches 47, 48, 49 and 58 are mounted on a monorail
conveyor for actuation by actuating members such as
51 and 52 but it will be cobvious to those skilled in the
art that switches such as 47, 48, 42 and 58 plus additional
switches may be mounted on a control board for opera-
tion by an attendant. In this case, these switches may
be normally open push buttons which can be manipulated
by the attendant as he observes the articles of various
types progressing along the conveyor. It is only neces-
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sary that the attendant know the various positions of the
atomizing assemblies which are required for each of the
different types of articles being coated. Thus when an
article of a particular type is presented for coating the
attendant can push the proper push button switch and
niove the atomizing assemblies into that position which
is known to provide a uniform coating on the various
surfaces of the particular article.

Fig. 5 of the drawings illustrates another embodiment
of this invention which comprises a single atomizing head
540, mounted for movement in all directions relative to
the surface to be coated, and means whereby this move-
ment may be controlled from a remote station. A servo-
motor 501 operates a pinion gear mesehing with a ver-
tically disposed rack 582 for moving the head 500 up-
wardly and downwardly. Lateral motion of the head
566 in a plane parallel to the surface being coated is
provided by a servo-motor 563 having a pinion gear
meshing with a rack 584. Motor 563 may be mounted
on a base 506 which is in turn movably supported on
tracks 587 by the wheels 515 whereby base 506 may be
driven on tracks 567.

This entire assembly may be mounted so as to move
in a direction perpendicular to the surface being coated.
The servo-motor 502 may be mounted on a strut 511
extending between the rails 507 and may be provided with
a pinion adapted to mesh with a rack 518. Rails 508
and rack 51 may be mounted on a suitable base whereby
motor 589 drives the assembly, mounted on rails 507,
toward or away from the article to be coated.

Fig. 6 of the drawings illustrates a control mechanism
for driving the electrostatic atomizing assembly illustrated
in Fig. 5. The three servo-motors 581, 503 and 509 shown
in Fiz. 5 may be electrically connected in accordance with
conveational practice to servo-indicators 532, 3i3, and
539 respectively. The serve-indicators are mounted and
arranged on a frame 520 in a manner corresponding to
the mounting of the servo-motors illustrated in Fig. 5.
Operating handle 521 may be movably mounted on this
frame for mmovement relative to a piane 322 supported on
the same frame. Plane 522 may comprise a surface rep-
resentative of a surface to be coated. Servo-indicator 532
is arranged in operative relationship with handle 521 by
means of a pinion and rack to generate electrical control
currents representative of vertical movement of handle
521, Servo-indicator 513 may be mountéd on a traveling
base for movement in a herizontal plane and may be
provided with a pinion and rack whereby it generates
electrical currents representative of the horizontal move-
ment of handle 521. Servo-indicator 519 may be con-
nected structurally to handie 521 and cooperate with a
rack to generate electrical curreats representative of
movement of handle §31 toward and away from the
plane 522. Thus, in accordance with well known oper-
ation of servo-motor circuits the electrostatic atomizing
head 569 may be caused to execute the identical motions
imparted to the handle 521 by an operator. Thus, an
operator, situated at a point remote from the articles to
be coated, may move handle 521 through whatever mo-
tions may be necessary to apply a coating material to
an article of a particuiar size and shape. By means of the
servo-motor mechanism the electrostatic head 389 exe-
cutes the same motions and accomplishes the coating
cperation under the complete and sole control of an
cperator.

From the foregoing description it will be apparent that
this invention provides a control system for coating equip-
ment which is adapted tc cocperate with a conveyor for
automatically positioning the atomizing apparatus so as
to provide a uniform coating on articles of different sizes
and shapes. The control system is also adapted to be
manipnlated from a remote point by an operator, either
by push-button control or by a servo-mechanism, for
controlling an atomizing system in such a manner that a
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uniform coating may be deposited on articles of different
sizes and shapes. ‘ ’

While there has been described two embodiments of
my invention, it will be obvious to those skilled in the
art that various changes and modifications may be made
therein without departing from the invention, and it is,
therefore, aimed in the appended claims to cover all
such changes and modifications as fall within the true
spirit and scope of the invention.

I claim:

1. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes comprising an atomizing unit, means
for adjustably supporting said atomizing unit, said sup-
porting means being adapted to adjustably move said
atomizing unit to a plurality of different fixed predeter-
mined coating positions for coating articles of different
sizes and shapes, and electromotive means operably asso-
ciated with said adjustable supporting means for moving
said atomizing unit to said different fixed predetermined
_coating positions.

2. Coating apparatus adapted to coat articles of dif-
ferent sizes and shapes comprising an atomizing unit for
creating a spray of atomized coating material, a conveyor
for conveying a plurality of articles of different sizes
and shapes successively into receptive relation with said
spray, motive mechanism for moving said atomizing unit,
and means operatively connected to said motive mecha-
nism to move said unit. into a fixed predetermined spatial
relationship relative to one of said articles on said con-
veyor and to move said unit into a different fixed pre-
determined spatial relationship relative to a following
article where such article is of different size and shape.

3. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes comprising: a plurality of atomizing
units for creating sprays of atomized coating material,
a conveyor for conveying a plurality of articles of differ-
ent sizes and shapes successively into receptive relation
with said sprays, motive mechanism for moving said
atomizing units and means operatively connected to said
mechanism to arrange said units into fixed predetermined
positions with respect to one of said articles and to re-
arrange. said units into different fixed predetermined
positions with respect to a following article. where such
article is of a different size and shape.

4. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes comprising an atomizing unit, spa-
tially adjustable supporting means connected to said
atomizing unit, electromotive means. drivingly connected
to said supporting means, and an electrical control cir-
cuit connected to said electromotive means and.operable
to effect adjustment of said atomizing unit relative to
said articles into a plurality of different fixed predeter-
mined coating positions for successively coating. articles
of different sizes and shapes.

5. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes comprising a plurality of multiple
head atomizing units for creating, sprays with adjustable
patterns, separate vertically adjustable supports. connected
to the opposite ends of each of said units, motors. driv-
ingly.connected to each of said supports for independently
elevating or lowering each end of each unit thereby to
alter the spray patterns created. thereby, and a control
circuit .connected to said motcrs and including. means
operable to energize said motors for adjusting the spray
patterns emitted by said units.

6. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes comprising a pair of spaced columns,
a plurality of multiple head atomizing units for creating
sprays with adjustable patterns, supports connected to
the opposite ends of each of said units for adjustably con-
necting said units to and between said columns, reversible
motors connected to each of said supports. for independ-
ently, adjustably moving each end of each unit thereby to
alter the spray patterns created thereby, and a control
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operable selectively to determine the direction of rotation
of said motors for adjusting the spray patterns emitted by
said units.

7. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes as they are moved on a conveyor,
coraprising spaced pairs of rails extending perpendicularly
to the direction of travel of said conveyor; a frame in-
cluding trucks mounted on said rails and a vertical screw-
threaded column mounted on each truck, driving means
including a rack, pinion and motor drivingly connected
together and cperatively connected with said frame for
moving said frame toward and away from said conveyor;
means comprising limit switches in the path of movement
of -said frame and coupled to said motor; a plurality of
multiple head atomizer units, each unit being provided
at its opposite ends with elevator nuts threaded on said
columns and elevator motors drivingly connected to said
nuts for rotating them on said columns to elevate and
lower said units; and indexing means comprising posts
mounted on said trucks adjacent said columns and limit
switches electrically coupled with said elevator motor and
adjustably mounted on said posts in the path of move-
ment of each. elevator nui for stopping said elevator
motors and therewith vertical motion of the ends of said
units at different predetermined elevations.

8. An article coating system comprising a conveyor
adapted to move articles of various sizes and shapes and
including suspension supports for said articles, a coating
unit disposed adjacent the path of movement of said
articles and comprising a plurality of atomizing heads,
adjustable supports for movably supporting said atomizing
heads and motors operably connected to said adjustable
supports. for effecting adjustments thereof; motor. start-
ing switches electrically coupled to said motors and sup-
ported on said conveyor adjacent the path of movement of
said suspension supports at different levels correlated to
the size and shape of said articles, switch actuating mem-
bers mounted on said suspension supports at different levels
correlated to the size and shape of said articles for oper-
ating said motor starting switches, and motor stopping
switches electrically coupled to said motors and disposed
adjacent said adjustable supports in the path of move-
ment thereof for de-energizing said motors when said sup-
ports assume predetermined. positions correlated to the
size and shape of said- articles.

9. An article coating system. comprising a conveyor
adapted to move articles. of various sizes and shapes and
including supports for. said articles; a coating unit dis-
posed adjacent the path of movement of said articles
and comprising a plurality of atomizing heads, means in-
cluding adjustable supports for. movably supporting said
atomizing: heads, and motors. drivingly connected to said
adjustable supports for effecting adjustments thereof;
motor starting switches electrically coupled to said motors
and supported adjacent the path of movement of said
articles at different levels. correlated to the size and
shape of said articles, switch actuating members mounted
on said conveyor. at different levels correlated to the size
and:shape of said. articles for. operating said motor start-
ing switches, and motor stopping switches electrically
coupled to said motors and disposed in the path of move-
ment thereof for. de-energizing said motors when said
supports. assume predetermined positions correlated to
the. size and shape. of said articles.

10. An article coating system. comprising a conveyor
adapted to move articles. of various sizes and shapes and
including supports. for said- articles; a coating unit dis-
posed adjacent the path. of movement of said articles and
comprising. a plurality of atomizing heads, means includ-
ing.adjustable supports for movably supporting said heads,
.and motor drivingly. connected to said adjustable supports
for effecting adjustments thereof; motor starting switches
electrically coupled to. said motors and supports ad-
jacent the path. of movement of said articles, the location
of said switches being correlated to. the size and shape.
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of said articles; switch actuating members mounted on
said comveyor in a location correlated to the size and
shape of said articles for operating said motor starting
switches; and motor stopping switches electrically coupled
to said motors and mounted to be actuated by said sup-
ports for deenergizing said motors when said supports as-
sume predetermined positions correlated to the size and
shape of said articles.

11. An article coating system comprising a conveyor
adapted to move articles of various sizes and shapes and
including supports for said articles, a coating unit dis-
posed adjacent the path of movement of said articles and
comprising a plurality of atomizing heads, means includ-
ing adjustable supports for movably supporting said heads
and motors drivingly connected to said adjustable sup-
ports for effecting adjustments thereof, motor starting
switches electrically coupled to said motors and sup-
ported adjacent the path of movement of said articles,
switch actuating members operatively associated with said
articles for operating said motor starting switches, and
motor stopping switches electrically coupled to said mo-
tors and mounted to be actuated by said supports for de-
energizing said motors when said supports assume prede-
termined positions correlated to the size and shape of said
articles.

12. A plural position, auntomatically adjustable, coat-
ing apparatus having, in combination, means for produc-
ing a spray of coating material, a plurality of adjusting
motors operatively associated with said spray producing
means, motor control and reversing relays connected to
said motors, each of said relays including a first coil and
contacts operative to connect a motor for rotation in one
direction and a second coil and contacts operative to con-
nect said motor for rotation in the opposite direction, a
starting circuit coupled in parallel to said first coil of
each relay and including a normally open switch represen-
tative of an article to be coated of a particular type for
energizing said motor and adjusting said spray producing
means, and holding circuits connected to each of said
first coils and including normally closed limit switches
for deenergizing said holding circuits and stopping said
motors when said spray producing means is in a prede-
termined position for coating said article, a second start-
ing circuit coupled in multiple to said second coil of
each relay and including a second normally open swiich
representative of a different article to be coated for en-
ergizing said motors and readjusting said spray produc-
ing means, and holding circuits connected to each of
said second coils and including normally closed limit
switches for de-energizing said helding circuits and stop-
ping said motors when said spray producing means is in
a second predetermined position for coating said different
article.

13. A plural position, automatically adjustable, coat-
ing apparatus having, in combination, means for produc-
ing a spray of coating material, a plurality of adjusting
motors operatively associated with said spray producing
means, motor conirol and reversing relays connected to
said motors, each of said relays including a first coil and
contacts operative to connect a motor for rotation in one
direction and a second coil and contacts operative to con-
nect said motor for rotation in the opposite direction, a
starting circuit coupled to said first coil of each relay
and including a switch representative of an article to be
coated of a particular type for energizing said motor and
adjusting said spray producing means, and limit switches
coupled to said first coils for de-energizing said relays
and stopping said motors when said spray producing
means is in a predetermined position for coating said

article, a second starting circuit coupled to said second 7

coil of each relay and including a second switch represen-
tative of a different article to be coated for energizing said
motors and readjusting said spray producing means, and
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spray producing means is in a second predetermined posi-
tion for coating said different article.

14, A plural position, automatically adjustable, coat-
ing apparatus having, in combination, means for produc-
ing a spray of coating material, a plurality of adjusting
motors operatively associated with said spray producing
means, motor control and reversing relays connected to
said motors, each of said relays including contacts opera-
tive to comnect a motor for rotation in one direction and
contacts operaiive to connect said motor for rotation in
the opposite direction, a starting circuit coupled to each
relay and including a switch representative of an article
to be coated of a particular type for energizing said motor
and adjusting said spray producing means, and a first set
of limit switches coupled to said relays for de-energizing
them and stopping said motors when said spray produc-
ing means is in a predetermined position for coating said
article, a second starting circuit coupled to said relays
and including a second switch representative of a different
article to be coated for energizing said motors and read-
justing said spray producing means, and a second set of
limit switches coupled to said relays for de-emergizing
them and stopping said motors when said spray produc-
ing means is in a second predetermined position for coat-
ing said different article.

15. A plural position, automatically adjustable, coat-

ing apparatus having, in combination, means for pro-
ducing a spray of coating material, a plurality of adjust-
ing motors operatively associated with said spray producing
means, a motor control and reversing circuit connected
to said motors and including a first set of contacts opera-
tive to connect each motor for rotation in one direction
and a second set of contacts operative to connect each
motor for rotation in the opposite direction, a starting
circuit coupled to said motor control and reversing cir-
cuit and including a switch representative of an article to
be coated of a particular type for effecting operation of
said first set of contacts and energizing said motors in
one direction for adjusting said spray producing means,
and a first set of limit switches coupled to said motor
control circuit for de-energizing and stopping said motors
when said spray producing means is in a predetermined
position for coating said article, a second starting cir-
cuit coupled to said motor control and reversing circuit
and including a second switch representative of a different
article to be coated for effecting operation of said second
set of contacts for energizing said motors in the opposite
direction and readjusting said spray producing means,
and a second set of limit switches coupled to said motor
control circuit for de-energizing and stopping said motors
when said spray producing means is in a second prede-
termined position for coating said different article.

16. A plural position, automatically adjustable, coat-
ing apparatus having, in combination, means for produc-
ing a spray of coating material, a plurality of adjusting
motors operatively associated with said spray producing
means, a motor spray producing means, a motor ener-
gizing circuit connected to said motors and operative
to connect said motors for operation in either direction,
a control circuit coupled to said energizing circuit and
including a switch representative of an article to be
coated of a particular type for actuating said control cir-
cuit to operate said motors in predetermined directions
and adjusting said spray producing means for coating said
article, a second control circuit coupled to said ener-
gizing circuit and including a second switch representa-
tive of a different article to be coated for actuating said
control circuit to operate said motors in different pre-
determined directions and readjusting said spray pro-
ducing means for coating said different article.

17. A coating apparatus controllable from a remote
point to coat an article comprising an atomizing head,
an adjustable vertical standard for supporting said head,
a first servo-motor mechanism for adjusting said standard,
“a base for supporting said standard, second and third
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servo-motor mechanisms for imparting lateral and longi-
tudinal movement to said base, and remote control ap-
paratus coupled to said servo-motor mechanisms com-
prising a remotely located handle, an adjustable vertical
support for said handle, a servo-indicator mechanism con-
nected to said support and electrically coupled to said
first servo-motor whereby vertical movement of said han-
dle is duplicated by said head, a base for carrying said
support and including mechanism for permitting lateral
and longitudinal movement of said support, and servo-
indicators coupled to said base and electrically connected
to said second and third servo-motor mechanisms where-
by lateral and longitudinal movement of said handie is
duplicated by said head.

18. A coating apparatus controllable from a remote
point to coat an article comprising an atomizing head, an
adjustable vertical standard for supporting said head, a
first servo-motor mechanism for vertically adjusting said
standard, supporting means including a second servo-
motor mechanism for imparting lateral movement to said
standard, supporting means including a third servo-motor
mechanism for imparting longitudinal movement to said
standard, and remote control apparatus coupled to said
servo-motor mechanisms comprising a remotely located
handle, an adjustable vertical support for said handle,
a servo-indicator mechanism connected to said support
and electrically coupled to said first servo-motor whereby
vertical movement of said handle is duplicated by said
head, structure for carrying said support and including
mechanism for permitting lateral and longitudinal move-
ment of said support, and servo-indicators coupled to said
mechanism and electrically connected to said second and
third servo-motor mechanisms whereby lateral and longi-
tudinal movement of said handle is duplicated by said
head.

19. A coating apparatus. controllable from a remote
point to coat an article comprising an atomizing head, a
standard for supporting said head, a universal mounting
for said standard, a first servo-motor mechanism for ver-
tically adjusting said standard, second and third servo-
motor mechanisms for imparting lateral and longitudinal
movement to said standard, and remote control apparatus
coupled to said servo-motor mechanisms comprising a
remotely located handle, a universal mounting for said
handle, a servo-indicator mechanism responsive to verti-
cal motion of said mounting and electrically coupled to
said first servo-motor whereby vertical movement of said
handle is duplicated by said head, and servo-indicators
responsive to longitudinal and lateral movement of said
mounting and electrically connected to said second and
third servo-motor mechanisms whereby lateral and longi-
tudinal movement of said handle is duplicated by said
head. ’

20. A method of coating articles of different sizes and
shapes comprising the steps of creating a plurality of
fixed sprays of atomized coating material arranged to
overlap each other, passing a plurality of articles of dif-
ferent size and shape into receptive relation with said
sprays, orienting said sprays in unison relative to articles
of one size and shape to predetermined fixed positions
to deposit a uniform coating on last-mentioned articles,
passing a second article having a different size and shape
into receptive relation with said sprays, and as the second
article approaches said receptive relation reorienting said
sprays in unison relative to said article to different fixed
predetermined positions to deposit a uniform coating on
said second article.

21. A method of coating articles of different sizes and
shapes comprising the steps of creating a fixed spray of
atomized coating material, passing an article of a certain
size and shape into receptive relation with said spray, elec-
tromotively orienting said spray with respect to sad arti-
cle to a predetermined fixed coating position to deposit
a uniform coating on said article, passing a second article
of a different size and shape into receptive relation with
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said spray, and electromotively reorienting said spray with
respect to said article to a different fixed predetermined
coating position to deposit a unform coating on said sec-
ond article.

22."A method of coating articles of different sizes and
shapes comprising the steps of creating a spray of atom-
ized coating material, successvely conveying a plurality of
articles.of different sizes and shapes into receptive relation
with said spray, and selectively orienting said spray into a
different predetermined fixed spatial relationship with each
of said articles to deposit a uniform coating on each arti-
cle.

23. Coating apparatus adapted to coat articles of differ-
ent sizes and shapes as they are moved on a conveyor;
comprising spaced pairs of rails extending perpendicularly
to the direction of travel of said conveyor; a frame includ-
ing a pair of trucks, one mounted on each pair of said
rails, and a vertical column mounted on each truck; driv-
ing means including a motor mounted on said frame for
moving said frame toward and away from said conveyor;
indexing means comprising limit switches in the path of
movement of said frame and coupled to said motor; a
plurality of multiple head atomizer units, each unit being
provided at its opposite ends with elevator means and
motors drivingly connected to said elevator means, said
elevator means being movably mounted on said columns
to elevate and lower said units; and means comprising limit
switches electrically coupled wtih said elevator motors
and adjustably mounted adjacent the path of movement
of the corresponding elevator means for stopping said ele-
vator means and therewith vertical motion of the respec-
tive ends of said units at predetermined elevations.

24. Coating apparatus adapted to coat articles of dif-
ferent sizes and shapes as they are moved on a conveyor;
comprising a frame including a pair of spaced vertical col-
umns mounted for movement toward and away from said
conveyor; driving means including a motor mounted on
said frame for moving said frame toward and away from
said conveyor; means comprising limit switches in the
path of movement of said frame and coupled to said
motor; a plurality of atomizer head units, each unit being
provided at its opposite ends with an elevator means and a
motor drivingly connected to said elevator means, each of
said elevator means being movably mounted on one of
said columns to elevate and lower said units; and means
compising limit switches electrically coupled with said ele-
vator motors and adjustably mounted adjacent the path of
movement of the corresponding elevator means for stop-
ping said elevator means and therewith vertical motion of
the respective ends of said units at predetermined eleva-
tions.

25. Coating apparatus adapted to coat articles of dif-
ferent sizes and shapes as they are moved on a conveyor;
comprising a frame mounted for movement toward and
away form said conveyor; driving means including a first
motor mounted on said frame for moving said frame to-
ward and away from said conveyor; an atomizer head unit
including elevator means for movably connecting said unit
to said frame and a second motor operably connected. to
said elevator means to elevate and lower said unit in a
plane parallel to the path of conveyor movement; and
means coupled with said motors for energizing and de-en-
ergizing said motors to move said atomizing unit from one
fixed predetermined coating position to another.

26. Coating apparatus adapted to coat articles of dif-
ferent sizes and shapes as they are moved on a conveyor,
comprising a frame, an atomizer head unit mounted on
said frame for movement to different fixed predetemined
coating positions, means for elevating and lowering said
unit in a plane parallel to the path of conveyor movement
to different fixed predetermined coating positions, and
means for initiating the movement of said atomizing unit
from one fixed predetermined coating position to another.

(References on following page)
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