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Patented Apr. 13. 1926. 
UNITED STATES 

. 1,580,957 
PATENT OFFICE. 

WAMI E. CHAFFE, OF DETBoIT, MICHIGAN, ANDJOEIN A mR, ?? TABBY??? ?, 
NEW YORK; SAID CHAFFE ASSIGNOR TO GENERAL MOTORs CORPORATION, or 
DETROIT, MICBIGAN, A CORPORATION OF DELAWARE. 
COA ING AND ???ING APPABATU8 OR, AUTOMOBILE PAR AD 3: Oi 

Application aled October 37, 1921. Serial No. 510,938. 
To all whom it may concern. 
Be it known that we, WILLIAM. H. CHAFFE 

and JoHN A. MILLER, citizens of the United 
States, and residents of Detroit, Wayne 
County, State of Michigan, and Tarrytown, 
Westchester County, State of New York, re 
spectively, have invented certain new and 
useful Improvements in Coating and Bak 
ing Apparatus for Automobile Parts and the 
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apparatuses for, applying and drying or 
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like, of which the following is a full, clear 
concise, and exact description, such as will 
enable others skilled in the art to which the 
invention relates to make and use the same, 
reference being made therein to the accom 
panying drawings, which form a part of this 
specification. - 

This invention relates to processes of, and 
baking protective coatings on metallic 
bodies and articles of various classes. 
One of the objects of the invention is the 

provision of new and improved means for 
cleaning the surfaces of bodies, or articles 
preparatory to their being subjected to the 
coating process. 
Another object of the invention is the pro 

vision of a system whereby articles may be 
cleaned, coated, and the coatings baked on 
the articles in a continuous operation and in 
quantity production. 
A still further object of the invention is 

to provide a new and improved apparatus 
for drying and baking a protective covering 
on vehicle bodies, fenders, parts of vehicles 
and other articles. 
Other and further objects and advantages 

of the invention will appear as the descrip 
tion proceeds. 
On the drawings: 
Figure 1 is a vertical section of an enamel 

ing plant shown more or less diagrammati 
cally with parts broken away; 

Figure 2 is a side elevation of a portion 
of the cleaning oven, parts broken away and 
parts in section; 

Figure 3 is a vertical section on line 3-3 
of Figure 2, showing the arrangement of the 
air curtain mechanism; 

Figure 4 is a detail view of the balanged 
valve arrangement for the ventilators, with 
parts in section and parts broken away; 

Figure 5 is a sectional view on line 5-5 of Figure 4; 
Figure 6 is a detail view of the safety 

valve arrangement, parts in section and 
parts broken away; and 

Figure 7 is a sectional view on line 7-7, 
Figure 6, with parts in section and parts 
broken away. 

In the enameling of automobile fenders, 
bodies and parts thereof in quantity produc 
tion it has become nece to construct 
plants of very large capacity for this pur 
pose which are capable of performing this 
work automatically and continuously. 
The present invention is so designed that 

it may also be installed in buildings that 
were not originally designed for this pur 
pose by making, a minimum amount of changes in the building. 
The enameling, painting, and other meth 

ods of coating automobiles and parts thereof 
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has become such a necessary equipment for 
the automobile plant that usually buildings 
are erected especially for this purpose. An 
embodiment of the invention is shown on the 
drawing as being associated with a building 
that is specially designed for this purpose. 

For simplicity in illustration and conven 
ience in description, the device is shown 
more or less diagrammatically on the draw 
ings and the description is limited thereto. 
In Figure 1 of the drawing a building is 

shown that is composed of two stories form 
ing a lower chamber or compartment 10 and 
the upper chamber or compartment 11. The 
floor 12 of the upper chamber or compart 
ment may be supported from the lower floor. 
13 by any suitable means such as the sup 
ports 14. On the bottom of the floor 13 are 
mounted the purifying tanks 15, reservoirs 
16, pumps 17 and the various pipes and con 
nections. 
The floor 12 of the upper compartment is 

provided with one or more openings 18 in 
which are mounted the vats 19 which are 
adapted to contain the protective coating. 
These vats may be of any shape or form and 
secured in the openings 18 in any suitable 
manner. As shown, they are in the form 
of an inverted wedge and are secured in the 
openings 18 in such a manner that they ex 
tend both above and below the floor 12. 
Since the vats and their attendant tanks, res 
ervoirs and pumps are identical, only one 
set will be described. A pipe 20 has one end 
secured to the lower conical end of the wat 
19 and has its other end secured in an inlet 
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15, where 
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with an arm 26 rigidly connecte 

in the upper ???????! of the purifying tank the liquid enameling composi 
tion may permitted to run by gravity 
from the yat? 19 doy?n into the purifying 
tank 15. The pipe 20 contains á valve 21 
which is ???????????????????? retain the enameling 
composition in the vat 19. 
The valve 21 may be of any suitable con 

struction but is so arranged that in case of 
fire it will automatically open and permit 
the discharge of the enameling composition 
into a suitable dumping tank 15. This 
valve 21 is also so arranged that it may be 
operated manually. As shown in Figures 6 
and 7, this valve may consist of two sided 
plates 22 and 22 having the circular open 
ings 23-23 therein in which are secured 
the adjacent ends of pipe sections 20, 
respectively, and between these plates is 
pivoted the valve member 24 having the 
opening 25 therein. The valve is provided 

to the 
valve member 24 by means of the bolt 27, for 
operating said valve. A weight 28 slidably 
mounted on the arm 26 ? to open the 
valve, i. e., it tends to move the valve mem 
ber 24 to such a position that the opening 
25 therein is in alignment with the opening 
in the pipe 20. The valve member 24 is held 
in closed position, that is, the arm 26 is held 
in elevated position by means of the sup 
porting member 29 which may be detachably 
connected to the arm 26 in any suitable 
manner, as by means of the hook 29. By 
detaching the hook 29 from the arm 26 the 
valve member may be manually operated. 

In devices of this nature which employ 
volatile, highly inflammable, materials it is 
desirable to provide means for automatically 
preventing the spread of accidental con 
flagration and for this reason means are pro 
vided whereby in case of fire the liquid in 
the vats will be automatically dumped into 
the purifying tank. 

In the form shown, hook member 29 com 
prises a fusible portion or link 30 and when 
the temperature about the link reaches a 
predetermined maximum the link will melt 
thus severing the connection between the 
supporting member 29 and the arm 26 to 
thereby permit the ¥! 28 to descend by gravity and automatically open the valve 21. 
The pump 17 is in communication with the 

bottom part of the reservoir 16 by means 
of the passages 31 and 32 through the three 
way valve 33 and is also in communication 
with the bottom part of the tank 15 through 
the passages 31 and 34 through the three 
way valve 33. The three-way valve 33 per 
mits the pump to be placed in communica 
tion with either the reservoir 16 or the tank 
15. The pump 17 is adapted to deliver liq 
uid through the pipe or passage 35 into the 
vat 19. e vat 19 is provided with an 
overflow pipe 36 which is in communication 
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with the pipe or passage 20 beyond the 
safety valve 21. A pipe of passage 37 con necting the pipe 35 with the upper portion 
of the reservoir or tank 16 E. provided 
with the valve 37 afford means whereby liquid may be pumped from the purifying 
tank 15 into the reservoir or tank 16. 
In the operation of the device, the enamel 

ing compound after it has become unfit for 
further coating is permitted to run down 
into the purifying tank 15 where it is puri 
fied in the usual manner after which it may 
be pumped into the reservoir or tank 16 
from whence it may be pumped into the vat 
as needed. 

Before the enameling composition is ap 
plied to the fenders, bodies or other parts of 
an automobile or other articles, it is neces 
sary to thoroughly clean the surface of the 
articles before the protective coating is ap 
?????? Usually this has been accomplished 
y subjecting the articles to a bath which 

contains a cleaning composition, after which 
the articles are thoroughly dried. It has 
been found by experiment that the articles 
may be thoroughly cleansed by heat treat 
ment without the aid, assistance or necessity of a liquid composition of any kind. The 
articles are heated to a point just below that 
at which the temper of the metal will be 
drawn, which reduces the grease and dust 
to an ash that is afterward removed by a 
current of air. This method thoroughly 
cleans the articles and leaves them in a dry 
and heated condition for the enameling 
process. Any suitable form of oven may 
be employed for this purpose. As shown on 
the drawing, the roof or ceiling 38 of the 
upper compartment is provided with a plu 
rality of openings 39 through which is 
adapted to project the oven 40, which may 
be termed a pre-heating oven and which 
may be in the form of a wedge. The roof 43 
of this oven is in the form of an inverted 
V which is secured to and extends above the 
roof 38. 
The floor 44 of the oven 40 is on the same 

level as the roof 38 and may, in fact, be a 
continuation thereof. The floor 44 is pro 
vided at the forward end thereof with an in 
clined approach 45 and at its other end with 
an inclined exit 46. The approach and exit 
"are inclined rather than vertical in order 
that the articles may not interfere with one 
another durung their ascent into, and their 
descent from, the oven. The approach 45 
is provided with side walls 47 and the exit 
46 is provided with the side walls 48. By 
this arrangement the oven 40 is provided 
with an approach and an exit which are 
open at their ends and are closed at the top 
and bottom and along the two sides. The 
oven is heated by any suitable means such 
as electric heaters 49 located in said oven. 
Means are provided for subjecting the 
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articles to be cleaned to a current of air as 
the articles pass up the approach into the 
oven and also when they pass down and out 
of the exit. Any suitable arrangement for 
this purpose may be employed. In the form 
shown in the drawing, a current or curtain 
of air is employed at each end of the oven 
which not only removes the dust, dirt and 
ashes from the article but also retains the 
heat within the oven. Since the arrange 
ment at the approach and the exit are the 
same only the arrangement at the approach 
will be described. 

s 

30 

35 

40 

45 

50 

55 

30 

In the form of the device shown in Fig 
ures 2 and 3 of the drawing, a fan 50 oper 
ated by the motor 51 blows the air down 
wardly through the passage 52 across the 
opening of the approach. The passage 52 
may have its lower end so arranged that it 
delivers the air in the form of a current 
through the slot 55 which extends the full 
width of the entrance opening in the ap 
proach. In order that the current of air 
may be uniform the full length of the slot 
55 the passage 52 may be bifurcated and the 
bifurcations 53 provided with the partitions 
54 so arranged that they will direct the air 
uniformly along the slot 55. Secured di 
rectly beneath the slot 55 is an air chamber 
56 having a slot 57 in the upper edge there 
of. This chamber may be provided with 
arcuate partitions 57 for directing the air 
into the opening 58 located in the rear wall 
of the air chamber 56. The air chamber 56 
is connected to the fan 50 by means of an 
air conduit 59 which is connected to the in 
take side of the fan and is secured to the 
air chamber 56 about the opening 58 therein. 
By means of this arrangement the fan by 
exhausting the air from the chamber 56 
and delivering the same through the slot 55 
will not only form an air current across the 
opening to the approach but will use the 
same air over and over again. It has been 
found by experiment that these air currents 
or screens-one at each end of the oven 
forms a closure for retaining the heat within 
the oven 40. The passage or conduit 59 is 
adapted to be provided with an inverted 
cone-shaped screen 60, see Figures 2 and 3, 
for collecting dust and dirt removed from 
the articles. The screen 60 may be provided 
with a suitable flange which is adapted to 
be clamped between the flanges 62 and 63 of 
the conduit 59 by any suitable fastening 
means such as the bolts 64 which permit the 
removal of the screen for cleaning the same. 
The upper portion of the pre-heating 

chamber 40 is provided with a ventilator 65 
which permits the escape of Smoke, fumes 
and obnoxious gases. 

65 

The roof, floors and side walls of the pre 
heater 40 are insulated for the purpose of 
retaining the heat therein. The pre-heating 
or cleaning oven may be associated with the 

8 

enameling apparatus or it may be distinct 
therefrom. As shown on the drawing, the 
pre-heating oven is associated with the 
enameling apparatus in such a manner that 
the cleaning and enameling processes are 
combined in a single apparatus in such a 
manner that the processes are continuous. 
The roof 38 is also provided with the 

openings 66 therein through which project 
a plurality of drying or baking ovens 67 and 
68. There will be as many drying or baking 
ovens as there are coats of the enameling 
composition to be applied. In other words, 
there will be a baking oven for each pro 
tective coat applied to the article. Since 
these ovens are alike in construction only the 
oven 67 need be described. The form of 
this oven is substantially the same as the 
pre-heating oven 40 except that the roof 68 
thereof may extend slightly below the roof 
38 in order to provide a longer roof for the 
approach and exit. 

It will be noted that the oven approach 
and exit are inclined as in the pre-heating 
oven. This not only prevents the articles 
from coming in contact with each other 
during their ascent into, and their descent 
from, the oven, but also provides an ar 
rangement whereby the dripping enamel 
will fall directly on the floor of the approach 
instead of on the articles below. 
The floor 69 of the approach and the wat 

19 are so arranged relatively to each other 
that the enameling composition dripping 
from the articles within the approach will 
fall on the floor 69 and be directed back into 
the vat 19. This may be accomplished by 
providing an apron or extension 70 to the 
floor 69. 
In the enameling process, after the liquid 

enamel has been applied to the article it is 
first necessary to drive off the volatile ele 
ments contained in the liquid after which 
the enamel may be oxidized in the presence 
of air and heat. It is very essential that 
all the volatile substances be driven off be 
fore a crust begins to form on the enamel, 
otherwise the portions of the volatile sub 
stances will become imprisoned and will 
later cause discoloration and deterioration 
of the enamel. In order to accomplish this, 
means are provided whereby the air is de 
livered to the oven through the exit end 
thereof and is exhausted from the inlet side. 
By this arrangement a great amount of the 
oxygen of the air is taken up in oxidizing 
the enamel composition during the baking 
operation and consequently the air being de 
prived of a great amount of its oxygen soon 
after it enters the oven becomes principally 
a heating agent for driving off the volatile 
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substances of the enamel without, oxidizing 
the same during the entrance and approach 
of the articles to the hottest portion of the 
oven. Moreover, the heated articles as they 30 
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from the spirit and scope of the appended 
claims. 
We claim: 
1. In a device of the class described, a 

heating oven of substantially inverted V 
form having an opening at substantially the 
bottom of the leg of the V, a conveyor for 
travelling articles through the oven, means 
for directing a current of air across said 
opening in angular relation to the conveyor 
for retaining the heat within the oven, and 
means for supplying heat. to the oven in the 
neighborhood of the apex portion of the in 
verted V. y 

2. In a device of the class described, a 
heating oven having its end parts depressed 
and its central part elevated thereabove, and 
having an opening in an end thereof, an 
article conveyor traversing said oven and 
opening, means for supplying heated air to 
the elevated portion of the oven through 
which articles on the conveyor are passed, 
and means for directing a curtain of air 
across the opening, whereby heat is retained 
in the elevated part of the oven. 

3. In a device of the class described, a 
baking oven having its central portion ele 
vated above its endportions, means for heat 
ing air located in the neighborhood of the 
floor of the central elevated portion of the 
oven, and means for directing a current of 
air about said heating means. 

4. In a device of the class described, a 
baking oven of substantially inverted V 
form, having openings at substantially the 
lower ends of the legs of the V, a heater 
substantially close to the floor of the inter 
mediate elevated portion of the oven, and 
means for directing a current of air about 
said heating means. 

5. A baking oven of substantially ini 
verted V-form, means for supplying heat 
therein at the elevated central portion, said 
oven supplied with an exit opening at sub 
stantially the bottom of one leg of the V, 
and means for introducing air through the 
exit opening. 

6. A baking oven having its end parts 
relatively low down and the central part 
relatively elevated, means for supplying 
heat therein at the elevated portion, said 
oven supplied with inlet and exit openings 
at the lower down end parts, a conveyor 
travelling said oven from inlet to exit end, 
and means for creating a circulation of air 
in opposite direction to the travel of the 
conveyor. 

7. In a device of the class described and 
in combination with a heating oven, a vat 
located adjacent said oven for containing a liquid protective composition, a container 
below said vat, a conduit between said wat 
and container, a valve in said conduit, and means for automatically opening said valve, 

when the environment temperature rises '85 
above a predetermined maximum. 

8. In a device for cleaning articles, an 
oven provided with an opening, means for 
heating said oven, means for retaining the 
heat within said oven, said means includin 
a narrow nozzle extending the full width o 
said opening and having transyers? parti 

To 

tions therein and a fan for forcing air . . 
through said nozzle to form a curtain of 
moving air across said opening. 

9. In a device of the class described, a chamber having an inlet opening, means for 
forming an air curtain closure for said open 
ing, said means including, a nozzle located at one edge of said opening, having a nar 

s 

row slot therein extending the full width of . 
said opening, means for forcing a fluid 

said slot across said opening, a throug 
chamber having a narrow slot therein op 
posite said first named slot, and a conduit. 
for completing the return fluid circuit. 

10. In a device of the class described, an 
oven having an entrance portion and an exit 
portion, means associated with said exit 
portion for forcing air into said oven, and 
means associated with said entrance portion 
for exhausting air from said oven. 

11. In a device of the class described, an 
Qven haying an entrance and an exit, means 
for heating said oven, and means for direct 
ing a current of air into said oven through 
said exit and for forcing a current of air 
about said heater, means adjacent said en 
trance for exhausting air from said heater, 
and a ventilator associated with said oven. 

12. In a device of the class described, an 
oyen having an inclined entrance and an in 
clined exit, said entrance and exit in the 
form of conduits having open outer ends, 
heating means for said oven, means for au 
tomatically conducting articles into and 
through said oven, and means for forcing 
air into said oven through the exit end of 
said oven. 

13. In a device of the class described, a 
pre-heating oven having entrance and exit 
openings therein, means for directing air 
curtains across said entrance and exit open 
ings, means for heating said oven, a vat for 
containing a liquid protective coating, a heat 
ing or baking oven having an entrance and 
an exit, means for heating said oven, an air 
blower for directing air into said oven 
through the exit end thereof, an exhaust at 
the entrance end thereof, and an endless car 
rier for carrying articles through said pre 
heating oven through said air curtains, and 
for dipping said articles in the composition 
contained in said tank and for carrying said 
articles through said heating or baking 
OVEY). 

14. In a device of the class described, a 
pre-heating oven having an entrance and 
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an exit, means for heating said oven, means 
for directing an air curtain across said exit, 
a vat containing liquid coating composition, 
a drying or baking oven having an entrance 
and an exit, means for heating said drying 
or baking oven, means for directing air into 
said last named oven through said exit, a 
second drying or baking oven having an ent 
trance and an exit, means for heating said 
oven, means for directing air into said last 
named oven through the said exit, and an 
endless carrier 
through said pre-heating oven, through said 
air curtain for partially cooling the same, 
dipping them in said first i 
ducting them through said first named dry 
ing or baking oven, through the air directed 
into said exit, dipping them in said second 
vat, conducting them through said second 
named drying or baking oven through the 
air directed into the exit end of said oven 
and finally conducting them to the unload 
ing station. 

15. In apparatus for applying coatings 
to and baking same on articles such as auto 
mobile fenders and parts, an endless con 
veyor for the parts, coat applying means 
for coating parts, on the conveyor, and an 
oven traversed by the conveyor, said oven 
being of substantially A-form and heating 
means for applying heat sufficient to bake 
the coating at substantially the central por 
tion of the oven. 

16. In apparatus for applying coatings 
and baking same on articles such as automo 
bile fenders and the like, an endless con 
veyor for the parts, coat applying means for 
coating parts on the conveyor, and an oven 
through which the parts are passed, com prising an upwardly inclined.entering por 
tion and a downwardly inclined leaving 
portion, the latter portion being located 
substantially adjacent to the former por 

and baking 

or conducting articles 

vat, con 
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tion, and means for heating the interior of 
the oven to an extent sufficient to bake the 
coating at substantially its highest part. 

17. In apparatus for applying coatings 
B same on articles such as auto 

mobile fenders and the like, coat applying 
means for coating parts on the conveyor, 
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and an oven traversed by the conveyor after 
g the coat applying means, said oven 

aving relatively low down openings at its 
inlet and outlet respectively, and said oven 
comprising an upwardly inclined portion 
through which the articles pass from the 
inlet and a substantially a????????† down 
wardly inclined portion through which the 
articles pass to the outlet, and means for 
??? the oven to a temperature sufficient high to bake the coating at substantially 
ke junction of the upwardly and down 
wardly inclined portions, whereby articles 
entering the oven are gradually heated and 
after being subjected to the highest heat are 
gradually cooled. 

18. In apparatus 
and baking same on articles such as automo 
bile body parts, an endless conveyor for the 
parts, a coating tank through which parts 
are carried by the conveyor, and an oven 
and means for supporting the conveyor in 
the oven to provide a flight passing upward 
ly from the coat applying tank on an incline 
and a second substantially adjacent flight 
passing downwardly on an incline, and 
means for heating the oven to a temperature 
sufficient to bake the coating at substantial 
ly the junction of the upward and down 
ward flights, whereby the parts are gradual 
ly heated, baked, and gradually cooled as 
they pass through the oven. 

In testimony whereof we afix, our signa 
tures. * * 

WILLIAMH, CHAFFE. 
JNO. A. MILLER. . 
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