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70 all whom it may concern:

Be it known that we, Jounx F. Dopee and
Harry C. Auizn, citizens of the United
States, residing at Detroit, Michigan, and
Highland Park, Michigan, respectively,
have .invented certain new and useful Im-
provements in Enameling Apparatus, of
which the following is a clear, full, and
exact description. .

This invention relates to the coating of

-metal or other objects with japan or similar

protective material, and aims both to im-
prove the method of effecting such coating
and also to provide more efficient means
therefor, whereby the quality of the re-
sultant product may be improved and its
quantity increased.’ ' )
More particularly, the invention aims to
provide improved means for quickly and
cheaply applying baking heat to the coat-
ing of japan or the like, through which

-means objects to be treated may pass con-

tinuously in succession without sensibly
varying the baking temperature and with-
out in any way aﬂgecting the uniformity of
the baking result. :

The invention is herein illustrated as em-
bodied in a series of ovens through which
an endless conveyer carries the articles to
be baked, each oven receiving and discharg-

ing the articles through its bottom and.the’

conveyer having horizontal - spans outside
the ovens which provide for the reception
and discharge of the articles to be treated
and for the application of the successive
coatings of japan or the like between the
successive baking operations. It will be

_ understood, however, that the invention is

40
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not, restricted to the embodiment and uses
herein set forth and that many features of
the invention are of general applicability
in the art t6 which it relates. :
An important feature of the invention

“is_the novel oven conmstruction which per-
mits the introduction and discharge of the-

articles to be treated through the bottom
without affecting the baking temperature of
the oven, a further important feature being
the combination of this oven construction
with an endless conveyer traveling in a

substantially -closed path within the oven,
said path being in. the form of a vertical
loop. providing for the carriage of the ar-
ticles successively through the lower and
less intensely heated part of the oven and
then through the upper part of the oven,
and preferably again through the lower
part of the oven just before the discharge
of the articles. By this novel combination,

and particularly by locating the points of.

charging and discharging near the middle
of a horizontally elongated oven, provision
is made for bringing the articles more
gradually to the baking temperature of the
upper part of the oven and also for bring-
ing the articles more gradually to the out-

. side temperature as they are discharged

from the oven.

Another important feature of the inven-
tion is the provision of means for securing
a tniform and proper heating effect in an
oven through which articles to be treated
are moved continuously in succession.
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In-

such an oven it is essential that compensa.

tion be made for the disturbance of the heat
conditions due to the charging and dis-
charging of the oven, to the movement of
the articles through the oven and to the loss
of the heat imparted to said articles, such
compensation being particularly necessary
in the novel oven hereinafter described, in
which articles to be treated are constantly
being carried into and out of the oven
through normally open charging and dis-
charging openings in its bottom. As ‘the

articles to be treated are thus moved along .

their path of travel, air at a temperature
congiderably lower than that in the oven
is carried into the oven, in addition to that
which would be drawn into the oven to re-
place that conducted out to carry away the
volatile products of the baking operation,
and some of the heated air of the oven is
carried out with the articles. Moreover, the
movement of the articles through and up
and down in the oven herein shown, tends
to produce currents-in the air in.the oven
which disturb the desired heat conditions
in different parts 6f the oven. :

By the improved means of the presem
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invention not 6nly is provision made for
compensating for the :disturbance in the

- heat conditions, due to the factors herein-

10

. and discharging

15

above enumerated, but an improved heating
effect is also’ obtained which contributes to
the rapid ‘production of work of good
quality and of uniform character.

Still another important feature of the in-
vention is the arrangement of a series of
horizontally .elongated ovens in longitu-
dinal succession, with the points of charging
of the individual ovens ad-
jacent, whereby- space is provided between

the ovens, in the path of travel of an endless -

conveyer passing through the. successive

~ ovens, for the performance of various op-

20

25

: vention; _ s o
Fig. 2 is 4 transverse section through the

80

35

. ovens is

40 japan-or

- such, for examp

erations upon the articles carried by said
conveyer, as they pass between the ovens,
Isé, as the application of ad-

ditional coatings of japan or the like, .
Other objects and important features ot
the invention will appear from the follow-
ing description and claims when considered
in connection with the accompanying draw-
ings, in which— o _ -
igure 1 is a longitudinal vertical section
through an oven embodying the present in-

same oven taken on the line A—A.
1;'and , : -
 Fig. 3 is>a longitudinal vertical section
through a series of such ovens showing their

of Fig.

location relative to each other and also

slﬁoyving the complete path of the conveying
chain. - : .

“In the particular application of this in-
vention shown in the drawings, a system of
_illustrated adapted for baking
enamel upon; sheet metal auto-

. mobile bodiés, although the same general

45
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arrangement may be used in baking the
same or other kinds of coatings Aipon other
afticles. N o :
Referring to Fig. 1, T represents the insu-
lating material forming the walls, ceiling

-and floor of the oven which -is maintained

at the desired temperature by any suitable
means, but preferably, by .such means ar-
ranged in such manner that the desired ef-
fects hereinafter set forth may be obtained.
Through this oven the articles. to be baked
are constantly moving at a uniform speed,
their entrance into the oven being through
the opening 8’ in the floor and their -exit
through the opening 4. The movement of

the articles to be baked is accomplished by

the use of two endless parallel flexible metal
belts or chains 5 which pass into the oven
through the opening 8 and out of it at 4, be-
ing supported in the horizontal portions of
their path of travel by the channel irons 6
and passing around sprocket wheels 7 at the

points where their direction of movement

‘methods found most suitable

it on with a stream

1,268,778

is changed. At suitablé intervals: in these
chains cross rods 8, as shown in Fig. 2, are

provided. These rods are provided . with

rollers 9 upon' their outer ends which roll

upon the channel irons. Each of these rods

is also provided with suitable hangers 10 for

-carrying the automobile bodies. . These

hangers are arranged so that they may be

85

70

‘removed easily from the cross rods and are .

taken off when the bodies have reached the .

limit -of their travel which enables the

chains to be led back more conveniently, as
shown at 11 in Fig. 1. S
The chains may be driven by any suitable

-means, the method illustrated in the draw-

ings being an electric motor 12 belted to the

75

80 -

pulley 18. ' This pulley is mounted-on. the -

same shaft with the worm 14 which is. en-
gaged with the worm gear 15. This gear is
carried by the shaft

pinions are engaged with the gears 18, car-
ried on the same shafts with two sprockets
19, which. are connected” by chains 20 to
other. sprockets 21 ‘mounted on the saine
shafts 22 as the sprockets 23 which are in
engagement with the body carrying chains.

16-near the ends of -
which the pinions 17 are mounted. These

86 .

90

In Fig. 8, which shows diagrammatically -

a series of four ovens with a continuous con- --

veying chain

the conveying chain is shown to be driven at

passing through all of them,’

95 -

four points through the chains 20 which ~

Fig. 2. : : o v

In applying this invention to practice, as
many ovens may be used in series as are
required for the various coats of japan or

“other material applied to the work, the .

length of time the work is in each oven be-
ing sufficient to bake one coat and the por-
tion of the travel of the bodies which is on
a level below the ovens being utilized for
applying the successive coats, which . may be
done without interrupting the movement of

' the bodies.. Thus, in Figs. 3, 24, 25, 26 and

27 are four ovens through which the work
Dasses in sequence for .baking successive
coats of material and which may be main-
tained at the same or different temperatures
as is required. Below the ovens a space is
shown where the different coatings may be
applied to the work and where it
spected after each coating has been baked,

“the application of coatings and the inspec-
tion taking place while the material is

traveling in the horizontal portions 28 of
the path of the conveying mechanism. The
for applying
first, by spray-
and second, by flooding
from a hose, drip pans
80 being provided to receive the excess coat-
ing material which runs off or drips from
the bodies before they enter the oven, the

the coatings to the work are:
ing the coating on,

are driven by electric motors as shown in"

may be in-

100 . |
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coating material thus recovered passing

through pipes to suitable filtering appara-
tus and storage tanks not shown.  With
both of these methods, the operation is per-
formed very rapidly and the continuous mo-
tion of the work does not interfere with the

By introduéing the bodies through the
openings in the bottom of the oven, the loss
of heat experienced in an oven which has
openings in its ends is almost entirely. elim-
inated, thus increasing the efficiency of the
oven and making it possible to keep the in-
ternal temperature constant in spite of the
fact that the openings are never closed. -

As the time required for the baking of
each coat is considerable, a very long oven
would be required if the bodies entered at
one end and passed out at the other. By
making the oven of sufficient height so that
the bodies may travel in both directions, the

of the oven is reduced by one-half. -

lerfth ]
* As hereinabove -suggested, an important

feature of the invention is the means for
securing a uniform and proper heating effect
in each of the ovens. In the illustrated
construction the ovens are heated by means
of electric heating units, there being a
series of electric heating units 31 spaced
along the bottom of the oven and several
series of units 32 spaced along the sides of

the oven. Air entering the openings 8 and 4~

in the bottom.of the oven will pass over the
heating units 31, and as it is heated by said

-units will rise to the top of the oven. To

insure movement over the floor heating units
31 of the air which enters the opens 8 and 4,

baffles 35 are arranged to project over these

openings. g
The bodies which enter the opening 8 are
at the temperature of the room in which the

coating was applied, and in order to insure -

the gradual heating of these bodies to the
baking temperature before they reach the
upper part of the oven where the heat is

“ more intense, some of tlie heating units 32

50

65

. needed to secure uniform and proper heat ~

60

afe preferably arranged along the lower
path of travel of the bodies as shown in the
drawings. - Others of the heating units 32
are arranged along the upper path of travel
of the bodies to insure the maintenance of
the baking temperature in this part of the
oven, and to compensate for the disturbance
in heat conditions due to the movement of
the bodies through the oven. .

By the use of -electric heating units, the
heat can be applied exactly where 1t~ is

conditions in the oven, and to this end the
heating units are preferably arranged to be
separately controlled, or-at least to be con-
trolled in groups, whereby either by manual
control or by automatic thermostatic control
the required heat conditions in any. part of

8

the oven may be obtained and maintained.
As hereinabove pointed out, the movement

-of the bodies into and out of the oven and

along their lower and upper paths of travel
in the oven, disturbs somewhat the heat con-
ditions in the oven by reason of the carrying

85

70

of the air into and out of the oven with the .
bodies and the movement of the air in the

oven along with the bodies. - By arranging
heating units along the floor and along the
sides of the oven in the manner hereinabove

described, and providing for separate con-~

trol of these units or groups of units, the
aforementioned disturbance in the heat con-
](Elitions in the oven may be compensated
or. o

78

80

In the baking ‘operation certain volatile '

products- are formed, and to prevent the

saturation of the air in the oven these must
be conducted away. For this purpose ven-
tilators 33 and 34 are provided, the ventila-
tors 33 communicating with the oven near its
bottom and the ventilators 34 at different
levels along the sides of the oven, the,ven-
tilators 33 being larger than the ventilators
34 and serving to carry away the heavier
volatile matter driven off by the baking op-
eration. Air to replace that conducted out
of the oven through the ventilators 33 and
34 enters through the openings 3 and 4 and
is heated in the manner hereinabove de-
scribed, being directed over the floor heating
units 31 by the baffles 35.

It will be noted that between the succes-
sive ovens the endless conveyer has a con-
siderable. horizontal travel, indicated at 29
in Fig. 3 of the drawings, the first part of
this travel of the conveyer with the bodies
being utilized to cool the bodies sufficiently
so that the next coat of japan may be ap-
plied. Before the application of the next
coat of japan, the bodies are also sanded,
if necessary, to remove any dirt which may
be noticed in the enamel. All of these

-operations are performed while the bodies

are. being moved continuously by the con-
veyer.

What we claim as new is:—

1. In apparatus of the class described, an
oven, conveying means comprising -a chain
moving in a nearly closed path inside said
oven, and having another loop-like path out-
side said oven and connected with the in-
side loop through the oven bottom, said in-
side path having horizontal portions and
vertical portions, the horizontal portions be-
ing longer than the vertical portions,

2. In apparatus of the class described, an
oven normally open in a part of its lower
side and conveying means comprising a
chain moving in a nearly closed path inside
said oven, sald path having horizontal por-

tions and vertical portions, the horizontal

portions being longer than the vertical por-

85
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tions and the poihts of exit and entrance of

- said chain tlirough the open lower side of

the oven being adjacent. L

3. In apparatus of the class described, a
series of "horizontally elongated ovehs ar-
ranged in longitudinal succession and each

- econstructed to receive and to discharge the

10

-articles to be baked near the same point in
_its bottom, and an endless conveyer arranged

to carry the articles continuously between
and through said ovens, said conveyer bav-
ing horizontal spans between successive

". ovens to provide for treatment of the arti-

15

cles to be baked which are. carried by said
conveyer, while said conveyer moves con-

- tinuously between said ovens. (

20

4 I

4. In apparatus: of the class 'desgribed, )
series of horizontally elongated ovens ar-
ranged in longitudinal succession and each

constructed to receive and to discharge the :

articles to be baked near the same point in

/its bottom and in substantially the same rel-

* ative location in said bottom with respect

25

80

to the succeeding oven, and a continuously
moving endless conveyer arranged to carry
the articles between and through said ovens,
said conveyer having a horizontal span ex-
tending' substantially between the openings

. R ¥ .
of each two successive ovens. ' -

9. In apparatus of the class described, a

series of horizontally elongated ovens-ar-

- .ranged in longitudinal succession and each

88

constructed to receive and to discharge the

“articles to be baked near the same point in

its bottom and in substantially the same rel-

~ ative location in said bottom.with respect to

the succeeding ovens, and a - continuously

moving endless conveyer arranged to carry

- the:articles between and through said ovens,

40

said conveyer having a horizontal span ex-

" tending substantially between the openings

45

of each two successive ovens, and lower and

<

upper horizontal spans within. and length-
wise of each oven. v N

6. In apparatus of the class described, a
series of horizontally "elongated ovens ar-

ranged in longitudinal succession, and an

endless conveyer arranged to carry the ar-

_ ticles for the most part ‘horizontally and

50

lengthwise between and through said ovens,

. said conveyer having relatively long hori-
- zontal spans between and within successive

‘ ~ovens and said ovens being provided with

60

openings in the bottoms through which said

inside and outside horizontal spans are con--

nected by substantially vertical spans, - -
In apparatus of the class described, a
series-of ovens, each having a relatively long

horizontal dimension, said ovens being ar-.
‘ranged in substantial contiguity in succes-

sion, and an endless conveyer arranged to

- carry . the articles for the most part hori-
~‘zontally between and throuygh said ovens,

85

and having relatively long horizontal spans
between and within said ovens, said ovens

1,268,778

having openings _througﬁ the bottoms
through which the outside and inside hori-

zontal spans aré connected.

8. In apparatus of the class described, a

series of horizontally elongated. ovens ar-
ranged in substantial contiguity in longitu-
dinal succession and each constructed to re-

70

ceive- and- to -discharge the articles to .be

«baked near the same point in its bottom and
in substantially the same relative location in

75

_said bottom with respect to the succeeding -

oven, whereby the points of discharge of the
respective ovens are longitudinally spaced

from the receiving points of the succeeding

ovens, and an endless conveyer arranged to.

carry the articles between and through said
ovens and having horizontal spans between

80 .

sald ovens, said conveyer traveling in a

_double horizontal path through each oven.
9. In combination, a series of ovens in

85"

Jongitudinal alinement and provided with -

“openings in ‘their lower sides for charging
and discharging; space bein

" adjacent ovens for applying protective coat-

provided be- :
. low said ovens and between the openings of

90

ings - to metal objects moving continuously

between said ovens, and conveying mecha-

nism adapted to convey objects through each -

of said ovens and through said space. L

10. In apparatus of the class described,
in combination with an oven, conveying

95

mechanism traveling in a closed path and -

comprising horizontal portions ~disposed
vertically one above the other at four differ-
ent elevations, the portions at the lower two
“of said elevations being located in a space
“at ordinary low temperature and the por-

100

tions at the upper two of said elevstions be-

ing. located in said’ oven at a higher tem- .

perature.:’ " AR .
_11. In apparatus of the class described, a

series. of: horizontally elongated ovens ar-

ranged in horizontal succession and each be-

. ing constiucted to receive and'discharge~.the -

- articles to be baked near the same point in
its bottom .and in.substantially the same

105

110 -

relative location in said bottom with respect

. to the other ovens, and an endless conveyer

“arranged to carry the articles between and
through said ovens and having a horizontal

receiving span at. one end -of,the line of -

" ovens and a horizontal discharging span at
the otherend. - -. . . o
12 In'a .
‘a series of horizontally elongated ovens ar-
ranged in horizontal succession and each be-

_ ing constructed to receive and discharge the
;articles to be baked near the same
its bottom and in substantially the same
relative location in said bottom with respect
to the other ovens, ,
.-arranged to_carry the articles between and
throlgh said ovens and having a horizontal
-receiving -Span at one end of the line of
ovens and a horizontal discharging span at

n

I;1>()1nt‘, in

115-

paratus. of the class ‘described,

120

125

and an endless conveyer
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the other end, said conveyer traveling in a

- double horizontal path through each oven.

13. In apparatus of the class described,
an oven constructed, to receive and discharge
the articles to be baked near the same point

in its bottom, said oven being horizontally

elongated, and a conveyer for carrying the
articles through said- oven, said conveyer
being arranged to carry.the articles hori-
zontally both through the lower part of said
oven and through t%e upper part thereof.
14. In apparatus of the class described, a
horizontally elongated oven constructed to
receive and discharge the articles to be

baked near the same point in its bottom, .

and a conveyer for carrying the articles to

be baked through said oven, said éonveyer

being arranged to carry the articles through
a horizontal path near the lower part of
said oven at the beginning of their travel
through said oven, and then through a hori-
zontal path at the upper part of said oven,
and again through a horizontal path near
the lower part of said oven.at the end of
their travel through said oven.

15. In apparatus of the class described, a
series ‘of ovens arranged in horizontal suc-
cession and each being constructed to re-
ceive and discharge the articles to be baked
through its bottom, and an endless con-

-veyer arranged to carry the articles between
and’ through said ovens, said conveyer hav-

* ing a horizontal span -at each end of the

85

40

46

50

line of ovens and having horizontal spans_

between successive ovens. ,

16. In apparatus of the class described,
an oven constructed to be charged and dis-
charged through its bottom, and separately

‘controllable heating means arranged along

the sides and along the bottom of said oven.,

17. In apparatus_of the class described,
the combination with an oven constructed to
be charged and discharged through its bot-
tom, of means for moving articles to be
treated continuously through said oven,
heating means along the bottom of said oven,
and separately controllable heating means

along the sides of said oven for compensat-

ing for disturbances in the heat conditions
of the oven due to heat loss to the articles
and to movement of the articles through the

. oven.

56

18. In apparatusiof the class described,

‘the combination with a horizontally extend-

ed oven; of means for carrying articles to
be treated in said oven along lower and up-
per horizontal paths in said oven, heating
means along the bottom of said oven, and

" heating means along the upper path of

80

65

travel of said articles.

19. In apparatus of the class described,
the combination with a horizontally extend-
ed oven, of means for carrying articles to
be treated in said oven first along a lower
and then along an upper horizontal path

=5

in said oven, heating means alongside the

lower path of travel of said articles, and .

other heating means alongside the upper
path of travel of said articles.’

20. In apparatus of the class described,
the combination wjth an oven constructed
to be charged and discharged through' its
bottom, of means for moving articles to be
treated continuously through said oven, and
means for imparting heat of variable in-
tensity to the -air in said oven at different
points along the path of travel of said
articles.

21. In apparatus of the class described,
the combination with a horizontally extend-
ed oven constructed to be charged and dis-
charged through its bottom, of means for

70

75

80

moving articles to be treated in said oven -

continuously in succession through said
oven in lower and upper horizontal paths,.

-heating means arranged to heat gradually

the .articles as they come into the oven
and other heating means located along the
upper path of travel of the articlesthrough
the oven for insuring the maintenance of a
baking heat along said path.
22. In apparatus of the class described,
an oven having an opening in its bottom
through which the articles which are treat-
ed in said oven pass, means along the bottom
of said oven for heating it, and a baffle ar-
ranged to direct air which enters the oven
through said opening over the heating
means along the bottom of said oven.

23. In apparatus of the class described,
the combination with an oven constructed
to be charged and discharged through its

bottom and normally open at the points of

charging and discharging, of* means for

‘moving articles to be treated through said

oven and over said points of charging and
discharging, means along the path of travel
of the articles through the oven for impart-
ing baking heat thereto, and means for de-
flecting the air entering said oven through
the points of charging and discharging from
that part of the conveyer over said point.
24. In apparatus of the class described,
the combination with a horizontally elon-
gated oven having juxtaposed charging and
discharging openings in its bottom, of an
endless conveyer for carrying articles to be
treated -continuously in succession through
said oven, arranged to carry said articles

-along the lower part of said oven, then

along. the upper part, and again along the

85

90

95

100

105

110

115

120

lower part, heating means in the lower part .

of said oven, baffles over said openings di-

. recting the incoming air over said heating

means, and separately controllable heating
means along the upper path of travel of the
articles carried by said conveyer.

125

25. In apparatus of the class described, an .°

oven having an opening in its bottom for
the passage therethrough of articles which

130
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are treated in said oven, means for heating

said oven, and means communicating with .

said oven below the top thereof for conduct-
ing away the volatile products of the baking
operation. . '

26, In appa,l.'atus' of the cia‘ss described, a
- horizontally extended oven having an open-

- ing in‘its bottom for the passage there-

19

through of articles which are treated in said
oven, and means communicating with said

oven at different levels and spaced along the

- sides thereof. for conducting away the vola-

16 horizontally extended oven having an open- .

tile products of the baking operation. .
27. In apparatus of the class described, a

1,268,778 -

i

ing in its bottom for the passage thers:
through of articles which are treated in said

" oven, and means communicating with said

oven- at different levels along -the sides

‘thereof for conduecting away the volatile

products: of the baking operation, the con-
ducting means of greatest capacity commu-
nicating with said oven near its bottom.

JOHN F. DODGE.

. Witnesses: - _ :
Avrrep H. Knienr,
Reernaip J. Fry.

Signed at Detroit, Michigan this 5th day
~of March 191%. . ‘

HARRY C. ALLEN.
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