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UNITED STATES

PATENT

1,484,867
OFFICE.

FRANKLIN ¥. BREADLEY, OF CHICAGO, ILLINOIS, ASSIGNOR TO BRADLEY & VEOOMAN
- -~ COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS,

APPARATUS FOR COATING OBJECTS.

. Application filed October 3, 1921, _SérialiNo. 504,908. -

T'o all whom it may concern. -

Be it known that I, Frangrix F. Brap-
LEY, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinois, have invented a certain new and
useful Improvement in Apparatus for Coat-
ing Objects, of which the following is a full,
clear, concise, and exact description.

My invention relates to apparatus employ-
ing discharge nozzles for directing fluid
upon objects and is of particular utility
when embodied in liquid spraying appara-

tus such, for example, as is employed for-

applying paint.

In carrying out my invention I employ
means for effecting travel of the nozzle
along an object and for restoring the nozzle
to starting position. In the preferred em-
bodiment of the invention mechanism is
also employed for cutting off flow of fluid
through the nozzle while being restored to
its normal position and for thereafter re-
establishing flow of fluid through the nozzle.

The objects to be painted, or to which fluid
is to be otherwise applied, are mounted upon
an object carrier that is provided with
mechanism for effecting its travel, the dis-
charge nozzle being disposed so as to direct
fluid upon the object or objects borne by the
carrier. The mechanism that is employed to
control the relation of the discharge nozzle
to the object toward which the nozzle is
directed serves to effect travel of the nozzle

- crosswise of the direction of travel of the
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object carrier, there being means for main-
taining the nozzle in position to discharge
upon the object as the object and nozzle are
traveling. The nozzle is desirably provided
upon a carrier, this carrier and the object
carrier traveling in angular directions, there
preferably being a guide for the nozzle car-
rier that is so inclined toward the direction
of travel of the object carrier as to main-
tain the nozzle in position to discharge upon
the object while both nozzle and object are
traveling. _

When the apparatus of my invention is
embodied in a painting equipment, for ex-
ample, there is also employed a conduit
through which the object carrier and its
load travel in one direction angular to the
direction of travel of the nozzle whose in-
clined guide is preferably disposed outside
of the conduit and at the entrance thereto.

Means are employed for heating the air

- nozzle, and the invention, there

in the conduit and means are also prefer-
ably employed for forcing the circulation of
the heated air through the conduit.

It is believed that the conduit which is
employed in my apparatus for the travel-
ing objects and the means that is used to
heat the air are novel without regard to the

%ore, in all
of its aspects, is not to be limited to the em-
ployment of the nozzle. '

The invention has other characteristics
and will be fully explained by reference to
the accompanying drawings showing the
preferred embodiment thereof as employed
In painting equipment, Fig. 1 being a plan
view of the apparatus thus embodied, parts
being broken away for lack of space; Fig.
2 is a sectional plan view on a larger scale
on line 2—2 of Fig. 4; Fig. 8 is a view,
mainly in section, illustrative of the nozzle;
Fig. 4 is a sectional elevation on line 4—4
of Fig. 2; Fig. 4 is a sectional detail view
on line a—a of Fig. 2; Fig. 5 is a sectional
end view on line 5—5 of Fig. 2; Fig. 6 is
a sectional plan view on line 6—6 of Fig.
5; Fig. 7 is a detail view showing a portion
of the object carrier; Fig. 8 is a view on line
88 of Fig. 7; Fig. 9 1s a view from be-
neath of one of the holding elements upon
the object carrier; Fig. 10 is a sectional view
on line 10—10 of Fig. 8; Fig. 11 is a view
in elevation, parts being broken away, illus-
trating the nozzle and the inclined guide
therefor; Fig. 12 is a view on line 12—12 of
Fig. 11; and Fig. 13 is a view on line 13—13
of Fig. 11.

Like parts are indicated by similar char-
acters of reference throughout the different
figures.

The equipment iilustrated is one which is
designed for the painting of the side rails of
bedsteads but it is to be understood that the
invention is not to be limited to any par-
ticular use thereof nor to the application of
liquid to objects as it will become apparent
that fluid in other form may be applied to or
directed upon traveling objects by means of
the apparatus of my invention.

The bedstead -side rails 1 that are illus-
trated in the drawings are of the usual form

Jhaving the ear formations 2 on the ends

thereof for reception within corresponding
sockets provided upon the bedstead posts. The
object carrier is preferably in the form of a
traveling chain 8 from which object holders 4
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2

depend, these object holders having dove-
tailed grooveways 5 in the bottom ends there-
of into which the ear formations 2 may be
slipped in a manner similar to the insertion
thercof within the sockets provided upon the
bedstead posts. The side rails thus depend
vertically from the object carrier and are
caused to travel in the orbit of the chain 3
that is passed about the horizontal sprocket
wheels 6 and 7 that are horizontally dis-
posed. The mechanism for effecting the
travel of the chain includes a main traveling
pulley 8 upon a shaft 9 that carries a worm
10 in mesh with a worm gear 11 that is fixed
upon the shaft 12 of the sprocket wheel 7.

As illustrated in Fig. 2, the object carrying .

chain 3 is caused to travel in a counter-clock-
wise direction. The conduit 13 is of U-shape,
one side of the U-shaped conduit taking one
stretch of the chain and the side rails de-
pending therefrom and the other side of the
conduit taking the other stretch of the chain
and the side rails depending therefrom.
Two tracks 14 and 15 thread the conduit pas-
sage and project through the ends of the
conduit. The chain carries rollers 16 upon
the side of the chain, these rollers turning
upon said tracks as the chain is driven by
the sprocket wheel 7. The tracks are spaced
sufficiently apart to permit the holders 4 de-
pending from the chain to pass between the
tracks. .

Paint is applied to the objects preferably
by means of the nozzle mechanism herein-
after to be described, but to the employment
of which nozzle mechanism the invention is
not to be limited in all of its aspects.

In order to heat the air for the purpose of
drying the paint applied to the objects 1,
heating means are disposed within the
U-shaped conduit, this heating means being
preferably in the form of steam coils 17 sup-

plied with steam from any suitable source

through the steam supply piping 18. These
coils may be located throughout the conduit
or in spaced apart portions thereof. As il-
lustrated, the coils straddle the chain and the

-side rails depend upon the chain. Airis kept

in circulation within the conduit by means
of a suction fan 19 having connection with
the bight of the conduit and serving to draw
the air from the open ends of the conduit
rearwardly through the pipe 20 connecting
the bight of the conduit with the chain.
The nozzle for directing paint or other
fluid upon the side rails or other objects
may be of any suitable form, the nozzle illus-
trated in Fig. 3 being preferred. There are
preferably two such nozzles between which
the side rails pass. One nozzle will be spe-
cifically described, similar characters of ref-
erence being employed in connection with the
other, The paint is supplied through the
pipe 21 and the nipple 22 to the nozzle casing

23 and the nozzle tube 24 communicating
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-with the interior of the casing. A plunger

valve 25 is reciprocable in the bore of the tube
24 whereby the ejection end of the tube may
be opened to varying degrees or completely
closed as desired. This plunger valve is for-
wardly pressed by means of a spring 26

-against the force of which it may be with-

drawn by means of a bar 27 that is pressed
rearwardly against the head 28 of the valve
for this purpose. Thebar 27 is automatically
operated to open the plunger valve when the
nozzle is on its painting stroke and to permit
closure of the valve when the nozzle is on its
return stroke. To this end the bar 27 is con-
nected with an oscillating lever 29 pivoted
upon the nozzle casing 23. This lever is
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swung in a counter-clockwise direction when -

the plunger valve 25 is to be opened during
the bodily travel of the nozzle as will later
appear. Said lever is held in the position to
which it is turned in a counter-clockwise di-
rection by means of a detent 30 that engages
a pin 31 upon the lever, the engagement of
the pin 31 and detent 30 being maintained
while the nozzle is in its spraying movement.
When the nozzle has reached the end of its
spraying movement the pin and detent are
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separated, as will appear, to permit the -

spring 26 to close the valve 25. Air is ad-
mitted to the nozzle through the pipe 82 into
the air chamber 33 that surrounds the for-

- ward end of the nozzle tube 24, the air cham-
_ber 83 terminating in front of the forward

end of the nozzle tube 24 whereby the paint
is drawn forwardly and atomized. The
atomization of the paint may beé increased b

means of supplemental air jets 34 that termi-

‘nate at their discharge ends in front of the

air chamber 83. The valve 35 opens and
closes the passage 36 that establishes com-
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munication between the air pipe 32 and the -

air chamber 83. The valve 35 is also con-
nected with the lever 29 and is opened when-

ever said lever is moved to open the valve -

24 and is closed whenever said lever is freed
to permit the valve 24 to be closed by the
spring 26. The spring 26 may be supple-
mented, in its function, by the spring 37 co-

operating therewith to effect the closing -

movements of the valves 24 and 35.

The nozzle is guided in its travel upon the
guide 38 that is inclined in the direction in

which the side rails are directed into the’

U-shaped conduit 13. To this end the nozzle
is mounted upon a carriage 39 that moves in

the channel that is formed in the guide"

structure 38, this guide structure being pref-
erably made of a number of angle iron rails,
illustrated in Fig. 13. Rollers 40 keep the
carriage 39 from warping into binding en-
gagement with the angle irons that form the
guide structure 38. Xach nozzle carriage 39
1s connected with a sprocket chain 41 by a
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link 42. The sprocket chain 41 is inclined

forwardly in the direction of forward travel
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of the side rails correspondingly to the guide

-38. The sprocket chains have a rate of travel

whereby, as they cause the carriage to rise,
the nozzles serve to direct paint along the
side rails as these rails travel; that is the
nozzles are prevented from being shifted lat-
erally with respect to the side rails as both
the side rails and the nozzles are in move-
ment during the time the nozzles are direct-
in% paint upon the side rails.
he means for causing the chains 41 to
travel desirably reside in the spur gear 43
upon the shaft 9 in mesh with a spur pinion
44 upon a shaft 45, this latter shaft carrying
a pinion 46 in mesh with a spur gear 47 that
drives the bevel pinion 48. This bevel pin-
ion is in mesh with a bevel pinion 49 upon a
shaft 50 carrying sprocket wheels at its ends
that are in driving engagement with the
sprocket chains 41.
FEach of the guide structures for the nozzle
is formed with a nose 51 that is engageable

with the roller 52 upon the lever 29 of the

corresponding. nozzle when the nozzle is at
the lower limit of its travel. The aetion of
the noses 51 is such that they place the pins
31 in position to be engaged by the detents
30 upon the nozzles, said detents then serv-
ing to hold the valves 25 and 35 in open po-
sition. This adjustment is maintained dur-
ing the upward movement of the nozzles.
W%en the nozzles have reached the upper
limits of their travel the noses 51 upon the
guides engage the outer ends of the detents
30 to separate the detents from engagement
with the pins 31 whereupon the springs 26
and 37 may function to close the nozzle
valves pertaining thereto. This closed posi-
tion of the valves is maintained during the
descent of the nozzles and until the noses 51
again serve to bring the pins 31 into engage-
ment with the detents 30 to hold the valves
in open position during the upward travel
of the nozzles.

The objects to be painted are mounted
upon the object carrier which is caused to
move in one direction of travel. The paint-
ing nozzle is disposed so as to direct the
paint upon the objects borne by the carrier.
The discharge nozzle and the object carrier
are so controlled in their relative movements
that the nozzle is maintained in position to
discharge paint upon the objects, a result
which is possible because the nozzle carrier
is directed in its movements by & guide in-
clined toward the direction of travel of the
object carrier. The cbject carrier is caused
to travel through the U shaped conduit pro-
vided therefor, the painted objects being
dried in this conduit by means of heated air
whose circulation through the conduif is
forced. : :

While I have herein shown and particu-
larly described the preferred embodiment of
my invention I do not wish to be limited to

@

the precise details of construction shown ag
changes may readily be made without de-
parting from the spirit of my invention, but
having thus described my invention I claim
as new and desire to secure by Letters Patent
the following :—

i. The combinsation with an object carrier
mounted to travel in one direction ; of mech-
anism for effecting the travel of said caz-

-rier; a discharge nozzle disposed to dis-

charge upon an object borne by the carrier;
and mechanism effecting travel of the dis-
charge nozzle crosswise of the direction of
travel of the object carrier, there being
means for maintaining the nozzle in position
to discharge upon an object, upon the object
carrier, as it and the nozzle are traveling.
2. The combination with an object car-
rier; of a discharge nozzle; a carrier for the
discharge nozzle that positions such nozzle
to discharge upon an object borne by the car-
rier; and mechanism for causing said car-
riers to travel in angular directions and for

‘maintaining the nozzle in position to dis-

charge upen an object, upon the object car-
rier, while the two carriers are in travel.

3. The combination with an object car-
rier; of a discharge nozzle; mechanism for
causing travel of said carriers in angular di-
rections; and a guide for the nozzle carrier
so inclined toward the direction of travel of
the object carrier as to maintain the travel-
ing nozzle in position to discharge upon a
traveling object upon the object carrier.

4. The combination with an object car-
rier; of a discharge nozzle; a carrier for
the discharge nozzle; mechanism for caus-
ing travel of said carriers in angunlar direc-
tions; and a guide for the nozzle carrier
inclined toward the direction of travel of
the object. carrier.

5. The combination with an object car-
rier; of a discharge nozzle; mechanism for
causing the travel of the object carrier; and
mechanism for causing the travel of. the
nozzle in a direction inclined toward the
direction of travel of the object carrier.

8. The combination with an object car-
rier; of a discharge nozzle; mechanism for
causing the travel of the object carrier, and
mechanism for causing the travel of the
nozzle in a direction inclined toward the
direction of travel of the object carrier and
at a rate to maintain the traveling nozzle
in position to discharge upon a traveling
object upon the object carrier.

7. The combination with the carrier of &
plurality of objects; of mechanism for ef-
fecting the travel of said carrier; a dis-
charge nozzle disposed to discharge upon an
object borne by the carrier; mechanism ef-
fecting travel of discharge nozzle ‘crosswise
of the direction of travel of the object car-
rier, there being means for maintaining the
nozzle in position to-discharge upon an ob-
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ject, upon the object carrier, as it and the
nozzle are traveling; mechanism for re-
versing the direction of travel of the nozzle
to restore the nozzle to position to discharge
upon & succeeding object; and mechanism
for cutting off flow through the nozzle while
being thus restored and for thereafter re-
estaﬂishing flow through the nozzle.

- 8. The combination with the carrier of a
plurality of objects; of a discharge nozzle;
a carrier for the discharge nozzle that posi-
tions such nozzle to discharge upen an ob-
ject borne by the carrier; mechanism for
causing said carriers to travel in angular
directions and for maintaining the nozzle in
position to discharge upon an object, upon
the object carrier, while the two carriers
are in travel; mechanism for reversing the
direction of travel of the nozzle carrier to
restore the nozzle to position to discharge
upon a succeeding object; and mechanism
for cutting off flow through the nozzle while

being thus restored and for thereafter re-.
‘establishing flow through the nozzle.

9. The combination with the carrier of a
plurality of objects; of a discharge nozzle;
a carrier for the discharge nozzle; mecha-
nism for causing travel of said carriers in
angular directions; a guide for the nozzle
carrier so inclined toward the direction of
travel of the object carrier as to maintain
the traveling nozzle in position to discharge
upon 2 traveling object upon the object car-
rier; mechanism for reversing the direction
of travel of the nozzle carrier to restore the
nozzle to nosition to discharge upon a suc-
ceeding object; and mechanism for cutting
off flow through the nozzle while being thus
restored and for thereafter re-establishing
fiow through the nozzle.

10. The combination with the carrier of a
plurality of objects; of a discharge nozzle;

a carrier for the mnozzle; mechanism for

causing travel of said carriers in angular
directions; a guide for the nozzle carrier
inclined toward the direction of travel of
the object carrier; mechanism for revers-
ing the direction of travel of the nozzle
carrier to restore the nozzle to position to
discharge upon a succeeding object; and
mechanism for cutting off flow through the
nozzle while being thus restored and for

thereafter re-establishing fiow through the .

nozzle.

| 1,484,867

11. The combination with the carrier of 2
plurality of objects; of a discharge nozzle;
mechanism for causing the travel of the ob-
ject - carrier; mechanism for causing the
travel of the nozzle in a direction inclined
toward the direction of travel of the object
carrier ; mechanism for reversing the direc-
tion of travel of the nozzle to restore the
nozzle to position to discharge upor & suc-
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80

ceeding object: and mechanism for cutting. -

off flow through the nozzle while being thus
restored and for thereafter re-establishing
flow through the nozzle.

12. The combination with the carrier of a
plurality of objects; of a discharge nozzle;
mechanism for causing the travel of the ob-
ject carrier; mechanism for causing the
travel of the nozzle in a direction inclined
toward the direction of travel of the object
carrier and at a rate to maintain the travei-
ing nozzle in position to discharge upon a
traveling object upon the object carrier;
mechanism for reversing the direction of
travel of the nozzle to restore the nozzle to
position to discharge upon a succeeding ob-
ject; and mechanism for cutting off flow
through the nozzle while being thus re-
stored and for thereafter re-establishing
flow through the nozzle.

. 18. Apparatus of the class described in-
cluding a conduit of U-form opening at its
ends; conveying mechanism passing through
said conduit; and means for heating the
air that is within the conduit. :

- 14. Apparatus of the class described -in-
cluding a conduit of U-form opening at its
ends; conveying mechanism passing through
said conduit; means for effecting circula-
tion of air within the conduit connected
with the bight of the conduit; and means
gor heating the air that is within the con-
uit. ,

15. Apparatus of the class described in-
cluding a conduit of U-form opening at its
ends; conveying mechanism passing through
said conduit; means for withdrawing air
from the conduit connected with the bight
of the conduit; and means for heating the
air that is within the conduit. :

In witness whereof, I hereunto subscribe
my name this 14th day of September A. D.,
1921.

FRANKLIN F. BRADLEY.
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