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5 Claims. (C. 118-16) 

This invention relates to packaging machines and re 
fers more particularly to machines especially adapted for 
the packaging of comestible articles of goods in accord 
ance with the packaging method disclosed and claimed in 
applicant's Patent No. 3,008,834. This application is a 
continuation-in-part of applicant's copending application 
Serial No. 16,352, filed March 21, 1960, now abandoned, 
and said copending application was a continuation-in-part 
of the application maturing into the aforesaid patent. 
The method disclosed in that patent briefly consists in 

projecting a plurality of spaced apart film-like sheets of 
a thermoplastic coating material which is a viscous liquid 
at elevated temperatures and a solid at ordinary room 
temperatures, into a heated coating zone, and moving the 
comestible articles or goods to be packaged successively 
through these flowing sheets. Each film-like sheet issues 
from a separate nozzle which has means to form the dis 
charging liquid into a generally vertically disposed sheet 
with divergent edges. As the articles or goods pass 
through each sheet of viscous liquid, the sheet lays itself 
onto those surfaces thereof which oppose the direction 
of flow of the liquid comprising the sheet. Thus, by hav 
ing the nozzles disposed above and at opposite sides of 
the path of the articles or goods to be packaged, the top 
and sides thereof become coated and covered by this vis 
cous material. 
The underside or bottom of the articles or goods is 

coated with viscous liquid projected upwardly in the form 
of a plurality of small upwardly directed jets or in the 
form of a film-like sheet from a separate nozzle. It is 
possible, therefore, with the method of the aforesaid 
patent to cover all surfaces of an article or to have differ 
ent Surfaces of the comestible articles or other goods 
covered by different colored coating material or, for in 
stance, to have some of the surfaces covered by a trans 
parent coating while others are covered by an opaque 
coating. 

Since the film-like sheets lay themselves onto the sur 
faces of the articles or goods without breaking, regard 
less of the contour of the surfaces, the shells or sheaths 
formed about the articles or goods have substantially uni 
form thickness. Depressions or hollows do not fill up 
and the covering over the high spots is not stretched thin. 
Also, by simply increasing the number of the film-like 
sheets through which the product moves, the wall thick 
ness of the enveloping shell or sheath may be increased 
since the successive sheets weld to one another despite 
the relatively rapid rate at which they harden. 

It is another feature of the invention that the junc 
tions of the coating on the top and bottom surfaces with 
that of the side surfaces always will be uniformly smooth 
and neat. But to assure this desired result at the bottom 
edges as well as at the top edges, it is necessary that the 
flowing sheets which are projected from the opposite sides 
of the path of the advancing articles or goods, have their 
lower edges disposed below the undersides or bottoms 
thereof as the articles or goods move through these sheets. 
Unless this requirement is met, the coating on the side sur 
faces will not have the desired uniform thickness and, in 
stead, an unsightly and irregular thickening occurs at the 
bottom which has been characterized as “run down.” 
The avoidance of this objectionable condition presented 
a problem in the past, the solution of which is one of the 

IO 

5 

20 

40 

50 

55 

60 

65 

70 

2 
major purposes of the herein presented improvement over 
the invention as disclosed in the aforesaid application. 

Accordingly, the improvement of the present invention 
has as its primary purpose and objective to provide a 
conveyor to carry the articles or other goods through the 
machine, which is so designed and constructed that it 
allows the flowing sheets of viscous liquid which are pro 
jected from nozzles located at opposite sides of the con 
veyor, to extend uninterruptedly across the path of the 
articles or goods on the conveyor, with the lower edges 
of the sheets below the level of the conveyor surface so 
that as the articles or goods are advanced they move 
through the sheets, and the lower edge portions of the 
sheets as well as their upper portions remain continuous 
and unbroken. This assures a proper bond between the 
coating at the underside or bottom of the articles or goods 
and the coating covering the sides thereof, and in general 
achieves a much better package. 
More specifically, it is an object of this invention to 

provide an improved conveyor for the purpose described 
which is characterized by a gap in its article supporting 
stretch extending transversely thereacross in line with 
each of the nozzles from which the coating material is 
projected, and to have the nozzles so located and disposed 
with respect to the conveyor that the thin, substantially 
vertically disposed sheets issuing from the nozzles have 
their lower portions received in these gaps. 

Still more specifically, it is an object of this invention 
to provide a conveyor which consists essentially of a plu 
rality of side-by-side endless chains trained about 
Sprockets or pulleys and riding upon fixed tracks with the 
tracks and sprockets or pulleys so disposed and arranged 
that gaps are formed transversely across the article sup 
port provided by the conveyor, by interruptions in the 
tracks and by training the chains around idler sprockets 
or pulleys located at these interruptions and wholly below 
the track level. 
Another object of this invention is to provide a con 

veyor of the character desired with one or more gaps 
extending transversely across its article support and where 
in these gaps may be disposed at right angles to the path 
of the conveyor or at an oblique angle thereto. 
Another object of this invention is to provide an im 

proved Way of coating the bottom or underside of the . 
goods to be packaged. 
A further object of this invention and particularly of 

that embodiment thereof which is disclosed in the afore 
Said application, is to provide novel means whereby the 
positions of the various nozzles or film heads as they are 
termed in said application, as well as their angularity with 
respect to the path of travel of the articles of goods through 
the machine, may be varied to accommodate different sizes 
and Styles of articles and goods without necessitating com 
plete shutting down of the machine. 
With the above and other objects in view which will 

appear as the description proceeds, this invention resides 
in the novel means substantially as hereinafter described 
and more particularly defined in the appended claims, it 
being understood that such changes in the precise embodi 
ment of the hereindisclosed invention may be made as 
come within the scope of the claims. 
The accompanying drawings illustrate several complete 

examples of the physical embodiment of the invention 
constructed according to the best modes so far devised for 
the practical application of the principles thereof, and in 
which: 
FIGURE 1 is a fragmentary perspective view, some 

What Schematic in its representation, illustrating one form 
of apparatus by means of which the packaging method of 
the present invention may be carried out; 
FIGURE 2 is an enlarged sectional view taken sub 
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stantially along the vertical plane indicated by the line 
2-2 of FIGURE 1; 
FIGURE 3 is a fragmentary perspective view of a 

vertically adjustable bottom coating thickness control 
mechanism employed in connection with the present in 
vention; 
FIGURE 4 is an enlarged sectional view taken sub 

stantially along the vertical plane indicated by the line 4-4 
of FIGURE 1; 
FIGURE 5 is a sectional view taken substantially along 

the line 5-5 of FIGURE 4; 
FIGURE 6 is an enlarged sectional view taken Sub 

stantially along the vertical plane indicated by the line 
6-6 of FIGURE 1; 
FIGURE 7 is a schematic view of the apparatus illus 

trating principally the hydraulic system associated there 
with; 
FIGURE 8 is an enlarged fragmentary detail perspec 

tive view of a portion of the apparatus illustrating the 
manner in which certain of the film-forming nozzles 
associated with the same may be adjusted; 
FIGURE 9 is an enlarged detail fragmentary perspec 

tive view of a portion of the structure shown in FIG 
URE 8; 
FIGURE 10 is an enlarged detail fragmentary perspec 

tive view of another portion of the structure shown in 
FIGURE 8; 
FIGURE 11 is a perspective view of one of the film 

producing nozzles or film heads employed in connection 
with the present invention; 
FIGURE 12 is a perspective view, generally illustrat 

ing the improved machine of this invention; 
FIGURE 13 is a perspective view upon a larger scale, 

of the main portion of the machine; 
FIGURE 14 is a plan view of the portion of the ma 

chine shown in FIGURE 13; 
FIGURE 15 is a longitudinal sectional view through 

FIGURE 14 on the plane of the line 5-15; 
FIGURE 16 is a longitudinal sectional view through 

FIGURE 14 on the plane of the line 16-16. 
FIGURE 17 is a cross sectional view through the ma 

chine, taken on the plane of the line 17-17 in FIGURE 
14 and illustrating how the lower portion of the sheets 
issuing from the nozzles at the sides of the machine con 
tinue uninterruptedly beneath the article being packaged, 
as a consequence of its being received in a gap in the 
article supporting or carrying stretch of the conveyor; 
FIGURE. 18 is a cross sectional view through the ma 

chine, on the plane of the line 18--18 in FIGURE 14, 
with parts broken away to show details of construction; 
FIGURE 19 is a longitudinal sectional view through 

the top coating station of the machine, slightly modified 
to adapt the same to the use of certain coating materials 
which are difficult to handle and keep in the liquid state, 
as for instance pure lower molecular weight polyethylene 
and other exceptionally viscous materials at application 
temperatures; 
FIGURE 20 is a side elevational view illustrating an 

other embodiment of the invention for coating of the 
article bottoms; and 
FIGURE 21 is an end elevational view of the film for 

coating article bottoms and taken Substantially along line 
21-21 of FIGURE 20. 

Referring, now to the drawings in detail, and, in par 
ticular, to FIGURES 1 and 2 (which illustrate generally 
one form of the apparatus or machine embodying this 
invention), it will be seen that the comestibles or other 
articles A to be packaged, are carried upon a moving end 
less conveyor band 10, associated with a conveyor as 
sembly 11. The forward end of the conveyor band 
passes over an idler roller or drum 12, and the rear end 
thereof passes over a driving roller or drum 4. The 
rollers 12 and 14 are suitably mounted on shafts 16 and 
18, respectively, which shafts are adapted to be rotatably, 
journalled in the framework of the machine, 
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4. 
The complete machine framework is not disclosed in 

the schematic illustration of the invention, and only por 
tions thereof appear at selected locations in the various 
views of the drawings, the reference numeral 20 being 
applied in each instance to the illustrated portion of the 
framework. The shaft 18 constitutes the driving shaft 
for the conveyor assembly 11, and it is adapted to be 
driven by a belt and pulley arrangement 22 from an 
electric motor 24 suitably carried on the machine frame 
work. 
The endless conveyor band 10 has an upper straightaway 

portion 26 and a lower return portion 28. In its medial re 
gion, the straightaway portion 26 is interrupted by a dip, so 
to speak, as at 30 (see particularly FIGURE 2), and this. 
downwardly displaced portion 30 partially encloses one 
form of a bottom coating device, designated in its entirety 
by the numeral 32. The interruption thus provided in the 
medial region of the straightaway portion 26 divides the 
Same into a forward section 26a and a rear section 26b, 
the former being in register at its extreme forward end 
with a feed table 33, and the latter being in register at 
its rearmost end with a straightaway portion 34 of an 
endless belt 36 associated with a discharge conveyor as 
Sembly 38, only a portion of which has been shown in 
FIGURE 1. The forward end of the endless belt 36 
passes over a roller or drum 40 suitably journalled in 
the machine framework. The conveyor band 0 is pref 
erably formed of stainless steel wire mesh material and 
its direction of movement is illustrated by the arrows in 
FIGURE 1, as is also the direction of movement of the 
endless conveyor belt 36. 
The conveyor assembly 1 is enslosed within a gener 

ally rectangular casing or cabinet, the outlines of which 
are shown in dotted lines at 42. The details of the cas 
ing 42 form no part of the present invention, and it will 
be understood that the same will, of course, be provided 
With Suitable entrance and exit openings in the front 
and rear walls thereof for introduction of the articles A 
undergoing packaging to the forward end of the conveyor 
it and for transfer of the packaged articles from the rear 
end of the conveyor 11 to the discharge conveyor 38, 
the latter conveyor being disposed exteriorly of the cas 
ing 42. 
The casing 42 may be formed of stainless sheet steel 

and the top and side walls thereof may be provided with 
one or more cover plates and access openings at appro 
priate regions therein. The casing 42 serves the multiple 
purpose of shielding the internal operative packaging 
mechanism, including the conveyor assembly 11 and the 
articles undergoing packaging thereon from contamina 
tion and from the effects of ambient conditions of temper 
ature and humidity, of retaining the heat generated within 
the casing 42 for film conditioning purposes, and of 
Serving as a splash guard for preventing egress of the 
film forming liquid from the immediate vicinity of the ap 
paratus, either during operation of the apparatus or dur 
ing adjustment of the various film-producing nozzles 
or film heads. 
The articles A which, for illustrative purposes, may be 

in the form of stacks of sliced luncheon meat with the 
individual slices thereof being generally of rectangular 
configuration, so that the finished package will be of 
rectilinear design, are fed to the conveyor and are adapted 
to progress along the straightaway portion 26 of the 
conveyor band 0 from a point of entrance into the 
casing 42 to a point of discharge where the completely 
packaged articles pass over a bottom film thickness con 
trol mechanism 43 which has been illustrated in detail 
in FIGURE 3, and are transferred to the discharge con 
veyor 38. 

In passing along the straightaway portion 26 of the 
conveyor 10, the various articles A encounter a plurality 
of flowing liquid films, or film-like sheets, six such films 
being illustrated herein, and being designated at fi, f2, 

75 f3, f4 f5 and f6, respectively. These films issue from a 
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series of six nozzles or film heads 44, 46, 48, 50, 52 and 
54, respectively, with the film heads being arranged along 
the straightaway portion 26 of the conveyor in longitu 
dially spaced relationship sequentially in the order 
named. The various film heads may be substantially 
identical in construction, although the specific design of 
the same may, if desired, be varied so as to produce 
films having different characteristics. One of the nozzles, 
namely, the nozzle 44, has been shown in detail in FIG 
URE 11, and the character and function thereof will be 
described subsequently. While six such nozzles and the 
films issuing therefrom have been illustrated herein by 
way of example, it will be understood that a greater or 
lesser number of such film heads may be employed if 
desired to accommodate various types of package coatings 
on the articles, as well as to accommodate differently 
shaped articles. Ordinarily, however, it will be found 
that for articles of a polygonal nature, with either planar 
or curved sides, the use of four side and one top such 
film heads properly arranged along the conveyor straight 
away portion 26, will suffice to apply a dual thickness 
package coating to the exposed sides and tops of the 
articles in a manner that will be made clear presently. 
The composition of the liquid films issuing from the 

various film heads may vary widely, but in general a com 
pounded liquid wax having a medium or high viscosity 
and having a melting point in the neighborhood of 150 
F. will be found suitable for application to comestibles, 
particularly edible meats which are processed at low tem 
peratures, i.e., frozen meats and the like. Numerous 
compositions have been found Suitable as a packaging 
coating for such comestibles, and it will be understood 
that the particular composition selected will vary accord 
ing to the article to which it is to be applied and also 
according to the quality and physical characteristics of 
the package coating desired. 

Certain liquid materials when applied to the articles 
A and hardened thereon, will be almost completely trans 
parent, while other films will present a package coating 
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which is translucent or opaque. The liquid materials em- 4?) 
ployed for the films may also vary as to color, and various 
shades or films are contemplated by the use of suitable 
coloring additives. In addition to wax base films, vari 
ous plastic materials such as polyethylene and the like 
have been found suitable for use in connection with the 
packaging of comestibles. 
One specific material capable of use in connection with 

the present invention as a film material, and consequently 
as a hardened package coating for comestibles of the type 
here under consideration, is a microcrystalline wax derived 
from a paraffin base crude oil, plasticized with butyl rub 
ber or thickening material to increase viscosity. As a Wax 
coating this material has extremely high tensile strength 
and a low coefficient of expansion. Another specific mate 
rial which has been found suitable as a film material ac 
cording to the present process of packaging comestibles, 
such as frozen or chilled meats and the like, consists of 
acetylated monoglycerides and ethyl cellulose, combined 
in a manner which will produce a high viscosity film 
which, when hardened as a coating for the articles, also 
has high tensile strength and a low coefficient of expan 
sion, as well as a relatively low melting point. 
No claim as made herein to any novelty associated 

with the particular material used for the fluid films f1, f2, 
f3, etc., or to the specific coating produced thereby when 
these films have become hardened on the articles A, 
since various other materials are available for use and 
still other materials may be developed by experimenta 
tion which will subsequently be found Suitable. It is 
deemed sufficient for purposes of description herein to 
state that the particular liquid material employed must 
possess a relatively high viscosity at the low temperatures 
involved while the material is in film form so that it 
will have sufficient tenacity to hold together as a solid 
unbroken sheet over an area at least as large as the sur 

70 

6 
face or surfaces of the article to which it is to be applied, 
and it must also have high tensile strength when hardened 
on the surface of the article to avoid rupture under nor 
mal conditions of handling of the packaged product. 

Additionally, the film, in its hardened state as a coat 
ing material must be non-toxic, odorless, tasteless, have 
a low coefficient of expansion upon hardening so as to 
avoid the production of cracks or fractors in the coat 
ing, be chemically inert with respect to the substance to 
which it is applied, and be impervious to moisture and 
exhibits no osmotic tendencies. Finally, the hardened 
coating must possess sufficient tensile strength that it may 
readily be stripped from the comestible to render the latter 
accessible for use. Irrespective, however, of the particul 
lar composition employed for the various films f1, f2, f3, 
etc., the essential features of the invention are at all 
times preserved. 

Still referring to FIGURE 1, the various film heads 44, 
46, 48, 50, 52 and 54 are disposed in the vicinity of the 
straightaway portion 26 of the conveyor 11 in positions 
where they will direct their streams of liquid inward 
ly toward the path of travel of the articles A at different 
angles and in different directions, generally horizontal 
ly against the sides of the articles passing along the con 
veyor and generally vertically downwardly against the 
tops of the articles. Collectively, the five or six nozzles 
or film heads are adapted to apply a uniform continuous 
imperforate coating to the four sides and top of each 
article passing through the casing or cabinet 42 on the 
conveyor 11 by a two-stage coating process, while the 
bottom coating mechanism 32 is adapted to apply a uni 
form homogenous imperforate coating to the bottom 
of the article, this latter coating automatically becom 
ing sealed to the side coatings so that the four side coat 
ings, the top coating and the bottom coating constitutes 
a sealed enclosure or envelope for the article, the six 
sides thereof having intimate coextensive contact with the 
side faces of the article. 
As will become apparent presently when the nature. of 

the invention is better understood, the coating or covering 
which is thus applied to the article on all sides or Surfaces 
thereof is of a unique character in that it is of uniform 
thickness throughout, regardless of the contour of the Sur 
faces of the article. The coating or covering is thus to be 
distinguished from the type of coating which is ordinarily 
applied to articles by so-called "enrobing machines' 
wherein a heavy stream or ribbon of the coating material 
is directed or poured on the articles or cores and allowed 
to settle around the four sides thereof, thus filling all voids 
completely. 
The various nozzles or film heads associated with the 

conveyor 11 are maintained supplied with the film-form 
ing material or coating substance through a system of pip 
ing from a reservoir which may be in the form of a col 
lector sump maintained at the bottom of the casing or 
cabinet 42 and into which the liquid material issuing from 
the film heads may flow by gravity for continuous recircu 
lation through the system. The specific arrangement of 
the piping will vary for different installations but for ex 
emplary purposes, a system suitable for the present illus 
trated installation has been schematically shown in FIG 
URE 7, wherein a manifold pipe 60 is operatively con 
nected through a series of six branch pipes 62 to the 
various film heads, and through additional branch pipes 
64 and 65 leading to the opposite ends of the bottom coat 
ing apparatus 32. The molten liquid coating material is 
withdrawn from the sump 66 through a conduit 68 leading 
to the intake side 69 of a pump 70 driven by a motor 70’ 
and the discharge side 71 of the pump 70 is connected 
through a conduit 72 to the manifold pipe 60. Replace 
ment liquid may be supplied to the system by introduction 
thereof into the casing or cabinet 42 where it will find its 
way by gravity to the sump 66. 
The film forming material is maintained slightly above 

its melting temperature at a point where the desired flow 
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characteristics are exhibited, by suitable electrical heating 
apparatus. Additionally, in order to maintain the interior 
of the cabinet 42 at a constant even temperature and to 
provide a blanket of warm air over the inlet and outlet 
ends of the cabinet, a series of infra-red lamps 73 are pro 
vided. These lamps give uniform heating throughout the 
cabinet 42, and also afford visibility of the mechanism con 
tained within the cabinet and facilitate inspection of the 
film characteristics which may obtain at any of the various 
film heads at any given instant. The heat generated by the 
heating instrumentalities 73 is to a large extent retained 
within the cabinet 42 and is uniformly distributed through 
out the interior thereof where it serves to maintain the 
various moving parts at the proper working temperatures 
so that the wax, plastic or other film-forming material will 
not harden thereon. 

Still referring to FIGURE 1, and in addition to FIG 
URES 4, 5 and 6, the film heads 44 and 46 are associated 
with the conveyor straightaway portion 26a and are dis 
posed in longitudinally spaced relation along one edge of 
the conveyor band 10 in or near the horizontal plane of 
the straightaway portion and are arranged to direct their 
respective liquid films f1 and f2 in a generally horizontal 
direction inwardly of the conveyor structure and across 
the upper face of the moving band 10. As shown in FIG 
URES 1 and 4, the film fit emerges or issues from the film 
head 44 and "fans out,” so to speak, in the form of a rela 
tively thin generally planar liquid sheet or film. The ef 
fective angle of direction of the film head 44 is such that 
the upper edge of the film follows a generally parabolic 
path of motion similar to the trajectory of a projectile 
projected into space at the same angle. An approxima 
tion of the cross sectional area of the film is shown in 
FIGURE 5 and it will be noted that along the upper edge 
of the film there is a thickened portion 72 which is occa 
sioned by a phenomenon which is termed herein as a 
"rope effect' inasmuch as it gives a visual simulation of 
a rope along the upper edge of the film. This so-called 
"rope' gives substance to the film and creates a body of 
the flowing liquid material from which liquid particles 
fiow across the film structure. The film also exhibits a 
rope effect as at 74 along its lower edge. 
The pressure of liquid issuing from the nozzle or head 

44 is sufficiently great as to carry the unbroken film com 
pletely across the width of the conveyor band 10 or, at 
least a sufficient distance removed from the head that 
when the film is intercepted by the oncoming article A 
undergoing coating, the side or sides of the article oppos 
ing or facing the head will interrupt the film and establish 
a cut-off point 76 (FIGURE 4) while the portion 78 of 
the film not intercepted by the article will be carried com 
pletely over the top of the article so as to clear the same 
and allow the liquid film to be discharged downwardly 
within the cabinet or casing 42 in the general direction 
indicated by the arrows. The film f1 will maintain its 
unbroken continuity as it arches over the top of the mov 
ing article A and it will “break” as indicated at 80 at some 
region beyond the article into streams or droplets for sub 
sequent collection in the sump 66. 
As will become clear presently during the description 

of the mechanism shown in FIGURES 8, 9 and 10, means 
are provided for adjusting the angularity of the various 
film heads 44, 46, 48, etc., as well as for adjusting the lat 
eral positions of these film heads relative to the axis of 
the conveyor 11, i.e., their distance from the said axis, 
such adjustments being provided to accommodate differ 
ent installations, as well as to accommodate the shape 
characteristics of different articles undergoing packaging. 
In connection with the rectilinear articles A selected for 
illustrative purposes herein, the first nozzle or film head 
44 in the series of film heads is arranged at the side of the 
conveyor band 10 so that the vertical plane of the film f1. 
is inclined forwardly at an angle of from approximately 
30° to approximately 45° with respect to the transverse 
direction of the conveyor, as clearly shown in FIGURE 1. 
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8 
Hence, when the moving article A intercepts the film, a 
portion of the film will be applied progressively to the 
vertical side of the article which directly opposes or faces 
the film head 44 and, thereafter, as the article progresses 
along the axis of the conveyor, a portion of the film will 
be progressively applied to the trailing vertical side of the 
article. 

For convenience of description, the four vertical sides 
of the article A have been designated a, b, c, and d, re 
spectively, while the top and bottom faces of the article 
are designated at e and f, respectively. The side a is the 
leading side of the article. The side c is the trailing side. 
The sides b and d are the right hand and left hand sides 
of the article, as viewed in FIGURE 1. Due to the for 
ward inclination of the plane of the film f1, as previously 
described, it will be seen that as the article progresses 
through the vertical plane of the film, a portion of the film 
will be applied to the sides d and c progressively in the 
order named. 

In connection with the application of the film fi to the 
sides d and c of the articles A as just described, the pres 
sure maintained at the film head 44, the viscosity of the 
liquid film, and the speed of travel of the article A along 
the axis of the conveyor, are so related to one another that 
the film will be applied to the surfaces of the article uni 
formly. In general, the linear speed of movement of the 
flowing film fi and the linear speed of movement of the 
article A will be so correlated that the portion of the film 
intercepted by the article will be uniformly placed upon 
the sides of the article without appreciable film flow on 
the surface of the article after the film has contacted the 
sides thereof. Where the article is allowed to exceed a 
certain predetermined rate of motion, there is danger of 
interrupting the continuity of the film as it is deposited on 
the surface of the article. Where the article does not 
proceed along the conveyor at a sufficient rate of motion, 
the film will build up on the surface of the article and flow 
downwardly on the surface of the article and flow down 
wardly on the surface in the manner encountered during 
conventional enrobing operations. 
By properly adjusting the various factors mentioned 

above, both film interruption and film flow or bunching 
or portions of the film on the surface of the article will 
be avoided and a uniform film coating which accurately 
follows the contour of the surface of the article will be 
attained. It should be noted at this time that since the 
temperature of the film is maintained slightly above the 
melting point of the film substance, and since the articles 
are maintained at temperatures considerably below such 
melting point, especially in the case of frozen meat prod 
ucts, the applied relatively thin film coating will harden 
shortly after application to the surfaces of the article. 
The temperature maintained within the cabinet 42 and 
other temperature factors, conditions of film viscosity, 
speed of film projection and other physical phenomena 
are carefully controlled so that complete hardening of the 
applied coating issuing from the film head 44 will not 
take place before subsequently applied overlapping or 
joining films are applied to the article by the other film 
heads so that a uniform and substantially homogeneous 
package coating will intimately be applied to the articles A. 

It will be observed by an inspection of FIGURE 4 that 
during passage of an article A through the film f1, free 
flow of the liquid film in the lower regions thereof is in 
terrupted by the left hand edge of the rectilinear article, 
while no obstruction is presented to such free flow of the 
film in the upper regions thereof. Since the direction of 
the film head 44 is such that the film possesses both ver 
tical upward and transverse components of motion rela 
tive to the conveyor, the upper portion of the film will 
arch in parabolic fashion and pass completely across the 
article and span the conveyor band 10 with a sharp cut 
off taking place at 76 as previously described and with 
the projected film portion 78 clearing the upper face of 
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the article and leaving this face completely devoid of any 
film deposition. 

Referring again to FIGURE 1, the article A which has 
emerged from the film f1 with a film coating on the sides 
d and c thereof will subequently encounter the film f2. 
The film head 46 which supplies the film f2 is so posi 
tioned that the film has both an upward vertical compo 
nent of motion and a transverse component of motion 
while the plane of the film is inclined rearwardly at an 
angle to the path of travel of the articles A. Due to such 
inclination of the film f2, it will be seen that as the ar 
ticle progresses through the vertical plane of the film, a 
portion thereof will be progressively applied sequentially 
to the side a and to the previously deposited film on the 
side d, in the order named. While a certain amount of 
solidification of the previously deposited film on the side 
d may take place during passage of the article from the 
film f1 to the film f2, due to contact of the film with the 
relatively cold product comprising the article A, such 
preliminary hardening will not prevent the two coatings 
uniting and forming a unitary homogeneous film mass 
which completely covers the side d. The same phenom 
enon of film cut-off and parabolic arching of the film over 
the top of the article A will obtain as the article encoun 
ters the film f2 and passes therethrough and this phe 
nomenon need not be again described. 
From the film f2, the article A, now fully coated on 

one side and with a partial completely coextensive coat 
ing on two other sides, will proceed along the conveyor 
11 to the film f3 which issues from the nozzle 48. This 
latter nozzle is positioned centrally over the straightaway 
portion 26a of the conveyor band 10 and is arranged to 
direct its continuous liquid film of coating material gen 
erally downwardly onto the top surface of the article and 
at a slight forward inclination relative to a vertical trans 
verse plane. The film f3 is generally fan-shaped as clear 
ly shown in FIGURE 6 with thickened rope effects be 
ing present, as shown at 84, along the upper marginal 
edges of the film. Otherwise, the cross sectional charac 
teristics of the film are similar to that which has been il 
lustrated in FIGURE 5 in connection with the film f1. 
The lower portion of the film f3 is somewhat wider 

than the maximum transverse width of the article A and, 
since the film f3 and article A are substantially centered 
on the conveyor band, the forward edge of the article 
will initially penetrate the film and establish two cut-off 
points 82 and 83 where the film f3 is intercepted by the 
longitudinal upper side edges of the article A. As the 
article progresses through the plane of the flowing film, 
a coating will be progressively applied to the top surface 
e of the article, while the uninterrupted portions 86 and 
88 of the film will clear the sides d and b with these por 
tions “breaking' at 90 and 92 in the vicinity of the plane 
of the upper straightaway portion 26a of the conveyor. 
From the film f3, the article A emerges with the four 

faces thereof, namely the faces a, c, d and e, at least par 
tially coated coextensively and proceeds along the con 
veyor path to the bottom coating mechanism 32 by means 
of which a coating of the material is applied to the un 
derneath face f in a manner that will be described sub 
sequently. The partly coated article A is transferred 
from the straightaway portion 26a to the straightaway 
portion 26b as it traverses the bottom coating mechanism 
32 and thereafter it encounters the film fa. 
The nozzle 50 which produces the film fa is positioned 

centrally above the straightaway portion 26a of the con 
veyor band 10 and is arranged to direct its continuous 
film of coating material generally downwardly onto the 
previously deposited film on the surface b of the article 
A at a slight rearward inclination relative to the vertical 
transverse plane of the conveyor 11. The character and 
shape of the film f4 is substantially identical with the 
character and shape of the film f3 and similar coating 
effects are obtained whereby the uninterrupted portion of 
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the film clears the sides b and d of the article A as pre 
viously described in connection with the film f3. 
The opposite inclinations of the two films f3 and f4 

insure complete coating of all sides of any pockets or 
shallow depressions which may be present in the upper 
face e of the article A, the film f3 accommodating the 
forwardly disposed walls of such depressions or pockets 
and the film fa accommodating the rearwardly disposed 
walls of such depression due to the respective angles of 
impact of the films on the face e of the article. Upon 
emerging from the film fé, the article will be fully coated 
on the upper surface with a homogeneous film of the 
material of the desired thickness, with other full coat 
ings existing on the sides d and bottom face f. Partial 
coatings will exist as previously described on the sides 
a and c. 
The film f5, which is the next film encountered by the 

partly coated article A, is similar to the previously de 
scribed films f1 and f2, but it issues from the nozzle 52 
at the right hand side of the conveyor band 10, as seen 
in FIGURE 1. The nozzle 52 imparts to the film f5 com 
ponents of both upward vertical and transverse motion 
with the vertical plane of the film being inclined forward 
ly relative to the path of travel of the articles along the 
conveyor 11 so that as the film is intercepted by the par 
tially coated article A, a coating will be applied to the 
previously deposited coating on the side a and a coating 
will be applied directly to the side b, with the coatings 
being applied progressively and in the order named. As 
is the case in connection with the films f1 and f2, cut-off 
and arching of the film f5 over the top of the article 
wherein the film completely clears the top of the article 
will obtain. 
The article A emerges from the film f5 with either full or 

partial coatings coextensively covering the six sides there 
of and with only the sides a and b remaining partially 
coated. The film f6, when encountered by the article A, 
Supplies the final coating to the sides a and b by deposit 
ing the interrupted portion of the flowing film progres 
sively onto these two sides in the order named, with cut 
off and arching effects being present as previously de 
scribed in connection with the films f1, f2 and fS. The 
fully coated article A then emerges from the film fé and 
is caused to move across the bottom film thickness con 
trol mechanism 43 and be deposited on the conveyor belt 
36 from whence it may be conducted to a point of dis 
charge. 

Referring now to the details of the bottom coating 
mechanism 32 which is best illustrated in FIGURES 1 
and 2, it will be seen that this mechanism is interposed 
between the two conveyor band sections 26a and 26b at 
the region 30 where the conveyor band 10 makes a "dip" 
as previously described. The dip 30 is produced by an 
elongated generally semi-cylindrical trough-like member 
100 which may be formed of stainless sheet steel and 
which has its open side presented upwardly. The mem 
ber 100 extends across the conveyor with its ends suitably 
anchored in the machine framework and thus located a 
slight distance below the level of the straightaway por 
tion 26 of the conveyor band 10. Also extending across 
the conveyor with their ends anchored in the machine 
framework are a pair of spaced parallel fixed bars 102 
and 104, respectively. These bars are positioned sub 
stantially in the plane of the straightaway portion 26 and 
the conveyor band 10 passes forwardly over the rearmost 
bar 104 and then extends downwardly around the curved 
underneath side of the member 100 and proceeds up 
wardly where it passes over the fixed bar 102. From the 
above description, it will be seen that any given point on 
the moving conveyor band 10 will pass from the straight 
away portion 26a over the bar 102 downwardly and up 
wardly around the member 100 and over the bar 104 and 
proceed along the straightaway portion 26b. The bottom 
coating mechanism 32 is disposed within the hollow of 
the trough-like member 100 and it includes an elongated 
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rectilinear box-like casing 106 which may be formed of 
stainless steel sheet material having an imperforate bot 
tom wall 108, upwardly and inwardly inclined front and 
rear walls 110 and 12, respectively, and a perforate top 
wall 114 provided with a plurality of small holes or open 
ings 116. The holes 116 are preferably arranged in three 
parallel rows, although it will be understood, of course, 
that any desired arrangement of the holes may be re 
sorted to, providing these spaced holes are well distrib 
uted throughout the area of the rectangular top wall 114. 
The casing 106 is provided with side walls 115 and 117, 
respectively, each of which is formed with an opening 
118 therethrough in communication with the manifold 
pipe 60 through the previously mentioned branch pipes 
64 and 65. 
The level of the top wall 114 is maintained slightly be 

low the level of the straightaway portion of the conveyor 
to afford a slight clearance for passage of the bottom wall 
f of the various articles A over the bottom coating mech 
anism 32 as the same are transferred from the conveyor 
straightaway portion 26a to the straightaway portion 26b. 
Liquid coating material introduced into the casing 106 
under pressure will substantially fill the same and be 
forced outwardly through the various holes 16, as shown 
in FIGURE 2, to provide a series of closely spaced jets, 
streams, or the like, which are directed upwardly toward 
the bottom surface of the article passing thereover. These 
various jets serve to apply a coating to the bottom sur 
face of the article and, in a sense, it may be said that the 
bottom coating arrangement thus serves to "float” the ar 
ticles across the gap between the two straightaway por 
tions 26a and 26b of the conveyor. 
The bottom thickness control mechanism 43, which is 

best illustrated in FIGURES 1 and 3, is in the form of a 
shallow vertically adjustable U-shaped bracket 120 hav 
ing a base 122 and upstanding side flanges 124. Each 
side flange 124 has welded or otherwise secured thereto 
a lug 126 which threadedly receives therethrough an ele 
vating screw 128 each screw being rotatably journalled 
as at 130 in a portion of the machine framework. 20. 
The lower end of the elevating screws 128 carry bevel 
gears 132 which mesh with similar bevel gears 134 pro 
vided on a transverse shaft 136 suitably journalled in the 
machine framework 20. The upper end of one of the 
elevating screws 128 is adapted to receive thereon a crank 
arm 138 by means of which the screw may be turned in 
either direction to initiate raising the lowering movements 
of the bracket 120. 
The bracket 120 constitutes a carriage for a plurality 

of horizontally disposed parallel idler rollers 140, the op 
posite ends of which are rotatably journalled as at 142 
in the side flanges 124 of the carriage bracket 120. The 
elevation of the carriage bracket 122 is normally main 
tained at a point at which the rollers 140 are normally 
slightly below the plane of the upper surface of the 
straightaway portion 26 of the conveyor. The rollers 140 
make actual contact with the underneath surface of the 
film and thus smooth out any irregularities that may oc 
cur on the surface of the film, and by vertically adjusting 
the height of the carriage bracket 122, the thickness of 
the bottom film may be controlled. 

In FIGURES 8, 9 and 10, there has been illustrated one 
form of mechanism whereby the angularity of the various 
film heads 44, 46, 48, etc., may be adjusted within very 
fine limits to raise or lower the respective films produced 
thereby, and whereby the various film heads on opposite 
sides of the conveyor structure may be bodily shifted in 
unison inwardly or outwardly toward and away from the 
path of travel of articles on the conveyor band to accom 
modate articles of different widths. It will be understood, 
of course, that the means illustrated herein to effect these 
adjustments are purely exemplary and that other means 
for adjusting the positions of the nozzles may be employed 
if desired. 

While in the schematic illustration of FIGURE 7 a. 
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2 
single manifold pipe 60 supplies all of the film heads, the 
arrangement of FIGURE 8 involves the use of plural 
manifolds 50 and 152, one for each set of film heads on 
opposite sides of the conveyor structure. Depending 
branch pipes 154 and 56 lead from the manifold pipe 
150 to the film heads 44 and 46, respectively. Similarly, 
branch pipes 158 and 160 extend from the manifold pipe 
152 to the film heads 52 and 54. The various branch 
pipes 154, 56, 158 and 160 are supported in individual 
supporting blocks 162 and these blocks on one side of the 
conveyor are carried on a rock shaft 64 and those on 
the other side of the conveyor are similarly carried on a 
rock shaft 166. 
The two rock shafts 164 and 166 are each mounted for 

limited rocking movement in a pair of depending end 
flanges 168 provided on a supporting plate 170. The 
two supporting plates 170 are mounted for sliding move 
ment toward and away from each other on a pair of guide 
rods 172 fixedly mounted on the machine framework 20. 
Each supporting plate 170 also has a pair of depending 
side flanges 174 through which the guide rods 72 extend 
so that the supporting plates 170 may be slid in either 
direction transversely of the conveyor assembly. Means 
operable under the control of a single crank arm, as will 
be described subsequently, are provided for selectively and 
regularly causing the two supporting plates 70 to be thus 
moved toward and away from each other transversely of 
the conveyor. 
By virtue of the nature of the sectional piping which 

comprises the branch pipes 154, 156, 158 and 160, the 
film heads are capable of being angularly adjusted about 
the axes of their respective branch pipes. They are also 
capable of angular turning movement about their own 
longitudinal axes and thus, by combinations of the various 
adjustments of which the film heads are capable, the 
same may be collectively and individually adjusted 
through a wide range of positions. 

In order to effect movement of the two supporting 
plates 170 toward and away from each other, each plate 
has mounted thereon a pair of spaced angle brackets 180 
and 182, respectively. The brackets 180 are adjustably 
carried on their respective supporting plates 170 for lim 
ited transverse adjustment and are capable of being 
clamped in any desired position of adjustment by clamp 
ing bolts 183. Extending through the two angle brackets 
180 transversely of the conveyor assembly is an adjust 
ment screw 184, the screw being threadedly received in 
the two brackets by means of threads of opposite pitch. 
Similarly, an adjusting screw 86 having threads of oppo 
site pitch is threadedly received in the two angle brackets 
82. 
The two adjusting screws 184 and 886 are constrained 

to rotate in unison but in opposite directions by means 
of a pair of intermeshing gears 188 and 190 carried on 
the adjusting screws 84 and 186, respectively. The gear 
188 is fixedly secured to the adjusting screw 184 while the 
gear 190 is slidably keyed to the screw 186 as at 192 so 
that this latter gear may be moved into and out of mesh 
with the gear 188, as desired. One end of the adjusting 
screw 186 is squared as at 194 for torque transmitting en 
gagement in the socket portion 196 (FIGURE 10) of a 
suitable operating handle or crank 198 by means of which 
the adjusting screw 186, as well as the adjusting screw 
184 when the latter is operatively geared thereto, may be 
turned in opposite directions. 
From the above description, it will be seen that when 

the two gears 188 and 190 are in mesh as shown in FIG 
URE 8, and the adjusting screw 86 is turned in one di 
rection or the other, the supporting plates 170 will be con 
strained to move toward or away from each other as the 
case may be, thus carrying with them the manifold con 
nections which they support, thereby increasing or de 
creasing the distance between the depending branch pipes 
on opposite sides of the conveyor structure and varying 
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the distance of the film heads from the center line of the 
straightaway portion of the conveyor. 

Each bracket 182 is formed with a slot 200 therein into 
which slot there extends the distal end of a pin 202 car 
ried on an arm 204 fixedly secured to one of the rock 
shafts 164 or 166 and thus it will be seen that when the 
gear 190 is moved along the adjusting screw 186 so that 
it is out of register with the gear 188 as shown in FG 
URE 10, and the clamping bolts 83 are loosened so that 
the brackets are free to move independently of the Sup 
porting plates 170 on which they are mounted, turning 
movement of the adjusting screw 84 in one direction or 
the other will cause the brackets 182 to be moved toward 
or away from each other, as the case may be, while the 
supporting plates 170 remain stationary. Such move 
ment of the brackets 182 will be translated through the 
pins 202 to the arms 204, thus rocking the two rock shafts 
64 and 166 in opposite directions and causing the pairs 

of branch pipes 154, 156 and 58, 60 to be swung to 
ward and away from each other, thus varying the distance 
between the opposed sets of film heads as well as altering 
their angularity to a slight degree. 
Although the specific construction of the film heads 

used to produce the films employed herein and designated 
f1, f2, f3, etc., may be of any desired nature, they all 
may be like the film head 44 specifically illustrated in 
FIGURE 11. The film head there shown is in the form 
of a unitary casting preferably formed of brass. It has 
a generally cylindrical configuration and is formed at one 
end with a threaded nipple 250 by means of which it may 
be threadedly received in the lower end of the branch 
pipe 154 with which it is associated. Immediately for 
wardly of the nipple 250, the casting is formed with a 
polygonal section 251, for reception of a wrench whereby 
the angularity of the film head as a whole may be ad 
justed about its axis. 
The forward end of the casting is reduced, as at 252, 

and a recess 254 formed in one side thereof provides a 
proximate wall 256, a trough-like bottom 258 and a distal 
Wall 260. A central bore 261 extends longitudinally in 
Wardly from the threaded end of the film head and com 
municates with the recess 254 through a discharge orifice 
262 which intersects the recess 254 adjacent the trough 
like bottom 258 and in opposition to the distal wall 260. 
The distal surface 260 broadly comprises the liquid de 
flecting and film-controlling surface. This surface is more 
or less sharply curved adjacent to its base and it flattens 
out in the regions remote from the trough-like portion 
258 into a planar Surface which may be disposed at an 
angle of approximately 90 to the longitudinal axis of 
the film head casting. 

Liquid issuing from the discharge orifice 262 is di 
rected against the surface 260 near the base thereof 
in a concentrated central region. The impact of the 
Stream of liquid issuing from the orifice 262 against the 
Surface 260 causes the same to fan out, so to speak, and 
follow the contour of the surface 260, constantly chang 
ing its direction of travel until such time as it is thrown 
or forced radially outwardly from the edge regions of the 
surface 260, at which time a sheet of the liquid having 
diverging sides with rope-like effects as shown at 72 and 
74 in FIGURES4 and 5 is produced. 

It will be understood that the specific shape of the de 
flecting Surface may be varied to produce moving films 
which vary widely in film form or shape, film thickness, 
film density and the like. Additionally, the angle which 
the planar portion of the surface 260 assumes relative 
to the longitudinal axis of the film head casting may be 
varied from a relatively small angle to an angle which 
is even in excess of 90 so that the direction of flow of 
the film will be reentrant with respect to the flow of liquid 
issuing from the orifice 262. In general, it may be stated 
that the higher the viscosity of the liquid employed, the 
more Severe will be the angle through which the liquid 
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4. 
is deflected in passing from the orifice 262 into the body of 
the film. 
To recapitulate, the streams of coating material dis 

charged from the nozzles of the so-called film heads, are 
in the form of thin, unbroken flat streams or flowing 
sheets of liquid fanning out from their respective nozzles 
and extending across the path of the advancing articles to 
be coated. Where each film or sheet crosses the path of 
the advancing articles it is large enough to have the ar 
ticles pass therethrough between its divergent edges and 
still leave undisturbed an appreciable portion of the sheet 
between the articles and at least one edge thereof. Hence, 
the area of the portion of the sheet through which the 
articles pass is larger than the total projected area of the 
Surfaces of the articles which oppose or face the sheet 
or film, either squarely or obliquely. The molecular con 
tent of the sheets or films moves generally horizontally in 
Wardly of the path of the advancing articles, i.e., generally 
horizontally across said path, in the case of the sheets 
or films which coat the sides of the article, and generally 
downwardly onto the path in the case of the sheet or 
film which forms the top of the package. 
The sheets or films which coat the sides of the articles 

are disposed at oblique angles of between 30° and 45° 
to the path of the articles, and the sheets or films which 
cover the top of the articles are slightly inclined. Thus, 
as the articles intercept the sheets or films, the intercepted 
portions thereof are laid unbrokenly onto the intercepting 
Surfaces of the articles. 
As will be readily apparent, the temperature inside 

the casing 42 must be sufficiently high to maintain the 
coating material in its liquid state. What this temperature 
should be depends upon the nature of the specific coat 
ing material. Where a microcrystalline wax is employed, 
this temperature should be in the neighborhood of 150° 
F. For other materials which possess a lower melting 
point, the temperature can be correspondingly less. 
Whatever material is chosen for the coating, it should 

have a relatively low melting point, for instance 140° F. 
to 350 F. and it must be hard enough at room tempera 
tures to permit normal handling. Also, it should have a 
coefficient of viscosity of at least 25 to 5000 centipoises 
When in its liquid film state. Best results are obtained 
when the viscosity is quite high, for then there is less 
likelihood that the sheet or film will break or vary sub 
stantially in thickness as it lays itself onto the surfaces of 
the article, which squarely or obliquely oppose the molec 
ular flow of the film as the article intercepts it. 
The Selection of a suitable coating material and of the 

temperature needed to maintain it in a liquid state, as well 
as the pressure required to form it and maintain it in a 
flowing sheet or film will present no difficulty to those 
skilled in the art. By the same token, no difficulty will 
be experienced in coordinating the rate of flow of the 
liquid forming the sheet with the rate of advance of the 
articles. Obviously, if the articles advance too fast the 
film Iaid thereon may be too thin or even broken, and 
if the advance of the articles is too slow, the coating 
material will tend to pile up on the intercepting surfaces 
thereof. The ideal condition is one in which the inter 
cepted portion of the film is deflected out of the plane of 
the sheet and laid unbrokenly, and without change in 
thickness, onto the opposing surfaces of the article, where 
it immediately begins to congeal. 

The improved embodiment 
The embodiment of the invention illustrated in FIG 

URES 12 to 19, inclusive, is a substantial improvement 
over the machine thus far described. Primarily, the im 
provement resides in providing a gap in the conveyor, or 
more accurately, in the article supporting portion or 
stretch thereof, at every one of the film heads or nozzles, 
and so disposing the nozzles that the films or sheets issuing 
therefrom have their lower portions received in these 
gaps. This feature is especially important in the case 
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of the films or sheets which flow across the conveyor from 
its opposite sides, since it allows the heavier or thicker 
lower edge portions of the films or sheets, hereinbefore re 
ferred to as "ropes' to flow in an unbroken and undis 
turbed condition, and not strike any part of the articles 
or goods. As a result, the lower edges of the package 
are as neat and smooth as its top edges. 

However, the reception of the lower portion of the 
downwardly flowing film or sheet by which the top sur 
face of the article is coated, in a gap in the conveyor is 
also significant and advantageous; and to this extent the 
machine disclosed in the aforesaid application, and which 
appears herein in FIGURES 1 through 11, partakes of 
the improvement about to be described. In that machine, 
one of the downwardly directed films, specifically the film 
f4, enters the gap 30 between the conveyor sections 26a 
and 26b, or is at least discharged onto the bottom coating 
unit 32 which is located in the gap or "dip" as it has been 
referred to. 

But now specifically considering the improved embodi 
ment of the invention, it will be seen that the articles or 
goods to be packaged are fed into the machine by a feed 
conveyor 300, which leads to an entrance opening 301 
in a cabinet 302 in which the instrumentalities of the 
machine proper are housed. The cabinet 302 is equipped 
with suitable heating means (not shown) by which the 
temperature therein is kept sufficiently above room tem 
perature to assure the coating material being in its liquid 
state. What that temperature should be depends upon 
the specific characteristics of the coating material, as 
explained hereinbefore. 
The entrance opening 301 is in one of the two opposite 

end walls of the cabinet; the other end wall has an exit 
opening 303 through which the coated articles or goods 
leave the cabinet to be deposited upon a delivery con 
veyor 304. The delivery conveyor 304, like the feed 
conveyor 300, may be of the belt type, and both are 
driven to travel at the same speed as the conveyor which 
is inside the cabinet, and designated generally by the 
numeral 385. The delivery conveyor deposits the articles 
or goods upon a final receiving conveyor 306 which 
forms part of a cooling unit 307 by which the finished 
packages are cooled to permit immediate handling. The 
cooling unit may include a blower by which cooling air 
is blown upwardly through the conveyor 306 which must 
be perforate, and which is positively driven at a rate slow 
er than the other conveyors to gain a relatively long 
cooling time without unduly increasing the length of the 
conveyor 306. It is, of course, understood that the 
articles or goods on the conveyor 306 are more closely 
spaced than they are during their travel through the 
cabinet. 

Directly after the articles or goods enter the cabinet 
their bottom surfaces are coated or covered with coat 
ing material, and preferably at the same time the top 
Surfaces are coated. By having the bottoms coated im 
mediately, maximum protection is given the articles or 
goods, since thereafter no part thereof comes in contact 
with the conveyor. But coating the bottom and top be 
fore any of the sides are coated has still another advantage. 
It assures a better and stronger bond between the top, 
bottom and sides of the shell or sheath by which the 
product is enveloped, and in fact produces a desirable 
multiple thickness head along all edges and corners of the 
finished package, as will be explained more fully herein 
after. 
The conveyor 305 comprises a plurality of side-by-side 

endless conveyor elements 308a to 308f. In the specific 
structure shown, these conveyor elements are made of ad 
der chain, though, of course, any other suitable type of 
flexible material may be employed-narrow belts for in 
stance. In any event, the side-by-side conveyor elements 
coact to provide an article support which is wide enough 
to carry the articles or goods for which the machine is 
designed, and by which the articles or goods are advanced 
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through the cabinet from its entrance to its exit, and in 
their travel pass first through a bottom and top coating 
zone or station, next through a series of side coating 
zones or stations, and then through a final bottom coat 
ing zone or station. 

Each of the chains or conveyor elements 308a to 308f 
may consist of a single endless loop, but to facilitate driv 
ing the same, each conveyor element is preferably divided 
into two separate loops, as clearly shown in FIGURES 15 
and 16. More important though, is the fact that each 
conveyor element has a plurality of interruptions in its 
article supporting or top stretch, and these interruptions 
in the several conveyor elements are transversely aligned 
to form the desired gaps in the conveyor Surface. There 
are six of these gaps, designated 309a to 309f, the first and 
last extending straight across the conveyor and the rest 
extending obliquely thereacross. 
The first gap 309a has the initial bottom coating device 

310 mounted therein, the last gap 309f has the final bot 
tom coating device 311 mounted therein, and the four 
obliquely extending gaps 309b to 30.9e receive the side 
coating films or sheets projected from appropriately 
located nozzles 32b to 312e. As will no doubt be ap 
preciated, it is the division of the conveyor 305 into side 
by-side units which enables the gaps 309b to 309e to be 
disposed at oblique angles across the conveyor surface. 
The flexible endless conveyor elements or chains are 

supported by and ride upon stationary tracks 313a to 
313f, suitably fixed in the cabinet or frame of the machine. 
Each of these tracks is preferably a stamping having a 
flat vertical body or web portion 34, (FIG. 17), a hori 
zontal top flange 35 which forms the track proper, and 
an inclined stiffening flange or bead 316 at the bottom 
edge. Where the gaps are to be located, the tracks have 
their upper portions cut out or interrupted, as at 317, and 
the adjacent ends of the top flange 315 which flank these 
cutouts or interruptions are bent down as at 318 to pro 
vide smooth rounded surfaces over which the conveyor 
elements travel as they dip down and return to their 
article supporting level. 
At each of the gaps except the gap 309c, there is an 

idler sprocket 319 freely rotatably mounted on each of the 
tracks. These idler sprockets-they would be idler pulleys 
if the conveyor elements were round or narrow belts 
are located wholly below the track level and are of such 
size that by having the conveyor elements (chains) pass 
ing down and under them, they coact with the adjacent 
track ends 318 to hold the conveyor elements out of the 
gaps, or in other words, to define the gaps. 
At the gap 309c, no idler sprockets like the sprockets 

319 are needed since this gap is formed by the division 
of the conveyor elements into two separate units. 
The endless conveyor elements or chains also travel 

over other idler sprockets 320-323, freely rotatably 
mounted on the tracks near their bottom edges and over 
drive sprockets 324 and 324'; and for each conveyor ele 
ment or chain there is a spring actuated tightner 325 over 
which it runs, the tightners also being carried by the 
tracks. 
The drive sprockets 324-324' are, of course, aligned, 

being fixed to cross shafts 326-326', respectively. These 
shafts are journalled in bearings 327-327 and have worm 
wheels 328-328' fixed thereto. The worm wheels mesh 
with worms 329-329' respectively, which are fixed to a 
longitudinally extending drive shaft 330. This shaft is 
suitably driven in any desired manner, and thus actuates 
all of the drive sprockets to drive all of the conveyor 
chains in unison. As noted hereinbefore, each endless 
conveyor is divided into two units, each with its own drive, 
merely to simplify the driving means and to avoid the 
consequences of having the individual endless conveyor 
chains too long; but such division of the conveyor ele 
ments is not necessary. It is merely a matter of con 
venience. 
By the same token, the gaps in the conveyor could be 
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produced by dividing each conveyor element into as many 
separate units as needed. The gaps in that case would be 
formed as is the gap 309c by the endwise separation of 
the separate conveyor units. 
As noted hereinbefore, the important thing about the 

gaps is that they enable the films or sheets which are 
projected transversely across the path of the advancing 
articles and other goods, to have their lower edges well 
below this path so that no portion of the films or sheets 
contacted by the articles or goods will be any thicker or 
heavier than the rest, as would be the case if the thicker 
lower edge or "rope' at the bottom of the film or sheet 
were permitted to strike the articles or goods. In other 
Words, the presence of a gap in line with each of the 
nozzles 312b to 312e, extending obliquely across the 
conveyor, allows the lower edge portion of the films or 
sheets issuing from these nozzles, and particularly the 
heavier "rope” defining this edge, to move uninterruptedly 
across the conveyor well below the level of the conveyor 
top. As a result, the coatings applied to the side surfaces 
of the articles or other goods as they progress through 
the machine, will have uniform thickness over the entire 
area thereof, and will form themselves about and become 
neatly welded to the edges of the bottom coating as well 
as they are to the top coating. This condition is il 
lustrated in FIGURE 17. 
Of course, to achieve the condition shown in FIGURE 

17, the nozzles 312b, to 312e must be properly placed 
both with respect to the level of the conveyor top and the 
location of the gaps, but this is merely a matter of ad 
justing the nozzles. 
The bottom coating device 310 which is located in the 

first gap 309a comprises a tube 331 which is preferably 
Square in Cross Section, and has a plurality of small holes 
332 in its top wall through which the coating material 
issues in upwardly projected jets. The coating material 
enters the tube from both ends since both are suitably 
connected with the source of pressurized liquid coating 
material, and to assure uniform pressure at all of the jets, 
the tube is progressively constricted from each end 
towards the middle thereof. This is conveniently ac 
complished by making the tube in the form of a U-shaped 
body having a divergently sloping bottom 333 and clos 
ing the top of the body by a separate plate 334 in which 
the holes 332 have been formed. 
The tube 331 is removably mounted in place, in the 

first gap 309a with its perforated top wall slightly below 
the conveyor level, by having the ends of the tube seated 
in sockets formed in the upright flanges 335 of a pair of 
side rails 342 which may constitute part of the frame of 
the machine. The flanges 335 also freely rotatably mount 
a roller 336 alongside the tube 331 at its downstream side, 
With the top of the roller tangent to the conveyor level. 
Accordingly, the coating applied to the underside of the 
articles is smoothed out by this roller as the articles ride 
acroSS it, it being understood that the roller, like the bot 
tom coating tube, is received in the gap 309a. 
The final bottom coating device 311 may be identical 

in construction to the one just described, but it alone 
occupies the last gap 399f. The final bottom coating 
layer applied by this unit is smoothed or ironed by a 
pair of freely rotatable rollers 337, which are carried by 
a bracket 338 fixed to the flanges 335 of the side rails 342. 

Referring to FIGS. 20 and 21, a modified bottom coat 
ing device is illustrated which differs from the devices 
310 and 311 in merely providing a film coating nozzle 
350 directing a thin planar film or sheet of material 351 
upwardly through a gap 352 arranged between adjacent 
conveyors defining a bottom coating station. This de 
vice may be substituted for one or both of the devices 310 
and 311. Essentially, the film 351 emanating from the 
nozzle 350 may be the same as that produced by the 
nozzle 32, and the film 351 may extend upwardly at any 
angle such as like that illustrated. And the nozzle 350 
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18 
may be like the nozzle 312 or the nozzle 48 or any other 
Suitable type capable of producing a film. 
The several side-by-side tracks 313a–313f may be held 

in properly spaced relation in any suitable manner, and 
in the structure shown are so held by tie rods 340 extend 
ing through the vertical webs of all of the tracks and 
through suitable spacers 341. The tie rods may also 
be used to mount the entire conveyor assembly in the 
machine, in which case the ends of the tie rods are fixed 
in the vertical flanges 335 of the side rails 342. 
The manner in which the various nozzles are connected 

with the source of pressurized liquid coating material need 
not be discussed, since this simply involves suitable 
“plumbing.” Likewise, the manner in which the nozzle 
343 from which the top coating film or sheet issues, need 
not be dealt with in detail, suffice it to say that this nozzle, 
like the nozzle 50 in the previously described embodi 
ment of the invention, is positioned to direct its film or 
sheet down onto the adjacent bottom coating device 310, 
which is located in the first gap 309a. 
For some difficult to handle thermoplastic materials, 

the top coating film or sheet is projected down into a 
separate gap as shown in FIGURE 19, i.e., the gap into 
which this film or sheet is directed does not contain a 
bottom coating unit, but instead only has a collecting 
trough 345 disposed therein to receive the liquid film 
material which is not laid onto the passing articles and 
which, of course, continues to flow as long as the machine 
is in operation whether or not articles are being passed 
through it. The trough 345 is of special design and 
construction to assure retention of the coating material in 
its liquid state, but since this feature forms no part of 
the present invention, it has not been shown. 
From the foregoing description taken with the accom 

panying drawings, it will be apparent to those skilled in 
this art that the machine of this invention particularly 
the improved version thereof, provides a practical and 
highly expeditious apparatus for practicing the new pack 
aging method covered by the aforesaid application, now 
Patent No. 3,008,834. 

It will be understood that modifications and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention, but it is under 
stood that this application is to be limited only by the 
Scope of the appended claims. 
What is claimed as my invention is: 
1. In a packaging machine for applying a protective 

air-tight sheath of coating material which is a solid at 
ordinary room temperatures and a viscous liquid at ele 
Vated temperatures, to any article having sufficient rigidity 
to be self supporting, the combination of: a cabinet in 
which the temperature may be maintained high enough 
to keep the coating material liquid, the cabinet having 
Spaced upright end walls with entrance and exit openings 
therein; endless conveyor means inside the cabinet pro 
viding a substantially horizontal article support movable 
in one direction to carry articles along a defined path 
from the entrance to the exit of the cabinet, said article 
Support being comprised of lengthwise adjacent sections 
Separated by a gap across which articles on the support 
must travel; and means lateral of said support to project 
a stream of the coating material across the path of the 
articles being carried on said support, including a nozzle 
from which the stream of coating material issues; the 
noZZie having means to shape the stream into a substan 
tially flat sheet with diverging edges, and means mounting 
the nozzle in a position in which it causes the sheet to 
assume an upright disposition with the lower portion 
thereof in said gap and well below the level of the article 
support so that the path of the articles on the support 
intersects the sheet above the bottom edge thereof. 

2. In a packaging machine for applying a protective 
air-tight sheath of coating material which is a solid at 
ordinary room temperatures and a viscous liquid at ele 
Vated temperatures, to any article having sufficient rigidity 



3,220,379 
9. 

to be self supporting, the combination of: a cabinet in 
which the temperature may be maintained high enough 
to keep the coating material liquid, the cabinet having 
spaced upright end walls with entrance and exit openings 
therein; endless conveyor means inside the cabinet pro 
viding a substantially horizontal article support movable 
in one direction to carry articles along a defined path 
from the entrance to the exit of the cabinet, said article 
support being comprised of lengthwise adjacent sections 
separated by a gap across which articles on the Support 
must travel, and each section of the article support com 
prising a plurality of side-by-side endless conveyor ele 
ments, said conveyor elements of one section being aligned 
with and paired with those of the other section, and the 
adjacent ends of said paired conveyor elements being 
located at different distances from said spaced end walls 
but in a straight line across the width of the article Sup 
port so that said gap between the endwise adjacent sec 
tions of the article support is obliquely transverse to the 
path of the articles; and means lateral of said conveyor 
elements to project a stream of the coating material across 
the path of the articles being carried on said support, 
including a nozzle from which the stream of coating 
material issues; the nozzle having means to shape the 
stream into a substantially flat sheet with diverging edges, 
and means mounting the nozzle in a position in which 
it causes the sheet to assume an upright disposition with 
the lower portion thereof in said gap and well below the 
level of the article support so that the path of the articles 
on the support intersects the sheet above the bottom edge 
thereof. 

3. In a machine for applying a protective air-tight 
sheath of coating material which is solid at ordinary room 
temperatures and a viscous liquid at elevated tempera: 
tures, to any article having sufficient rigidity to be self 
supporting, the combination of: conveyor means to carry 
the articles through the machine, said conveyor means 
comprising a plurality of side-by-side parallel substantially 
horizontal stationary tracks on a common level, each of 
said tracks being interrupted at a plurality of locations, 
and the interruptions in adjacent tracks being transversely 
aligned, endless conveyor elements slidably supported on 
said tracks to collectively provide a moving article Sup 
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port, means at the track interruptions guiding and con 
straining said conveyor elements to move in paths which 
drop well below the level of the tracks at said interrup 
tions so that at each group of transversely aligned track 
interruptions a gap occurs in the moving article support 
across which the articles travel as they are advanced by 
the endless conveyor elements; means to drive all of the 
endless conveyor elements in unison; and means including 
a nozzle lateral of the conveyor means and aligned with 
each gap in its article support to project a flowing sheet 
of the coating material across the conveyor with each said 
sheet disposed substantially vertically and having its lower 
edge in the adjacent gap in the article support and below 
the level thereof. 

4. The combination set forth in claim 3, wherein the 
locations of certain of the transversely aligned track inter 
ruptions are staggered with respect to one another length 
wise of the tracks in a straight line across the tracks So 
that the gap formed thereby extends diagonally across the 
article support. 

5. The combination set forth in claim 3, wherein each 
track comprises a flat bar set edgewise and in a vertical 
plane, and having a flat horizontal flange along its upper 
edge, said flange forming the track proper and having the 
endless conveyor element riding thereon, the track inter 
ruptions being formed by cutouts in the upper portion of 
the bar and through its flange, and the flange portion 
flanking each interruption being bent down to form 
smooth rounded surfaces over which the conveyor ele 
ment rides as it leaves and/or rides onto the track. 
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