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COMMONWEALTH OF AUSTRALIA

Patents Act 1952

CONVENTION APPLICATION FOR A STANDARD PATENT

WE, FMC CORPORATION, of 200 East Randolph Drive, Chicago, Illinois 60601, 
United States of America, hereby apply for the grant of a standard patent fur an 
invention entitled TRAY FEED ARRANGEMENT which is described in the 
accompanying complete specification.

The actual inventor of the said invention is: Robert D. MERRITT

Details of Basic Application:-

Number of Basic Application: 07/451,221
Convention Country in which

Basic Application was filed: United States of America
Date of Basic Application: 15th December, 1989
ISO Code: US

OUR address for service is SMITH SHELSTON BEADLE, 207 Riversdale Road, (P 
O Box 410), Hawthorn, 3122, Victoria, Australia (Attorney Code SA).

DATED THIS 23rd DAY OF November, 1990

SMITH SHELSTON BEADLE 
Patent Attorneys for the Applicant

i TO: The Commissioner of Patents
? Our Ref: #6331 PS:BC:WB 15fmc



AUSTRALIA 06-10951 AS
PATENT DECLARATION FORM 

(CONVENTION OR NON-CONVENTION)
In support of the application made by FMC CORPORATION, a Delaware corporation, 
United States of America, with executive offices at 200 East Randolph Drive, 
Chicago, Illinois 60601, United States of America, for a patent for an inventionentitled:

TRAY FEED ARRANGEMENT
I, RICHARD Β, MEGLEY, of 200 East Randolph Drive, Chicago, Illinois 60601-0000 
United States of America, do solemnly and sincerely declare as follows:
1. I am authorized by the abovementioned applicant to make this declaration on 

its behalf.
2. Robert D. Merritt, citizen of the United States of America, 106 East Gilbert 

Street, Rossville, Illinois 60963, United States of America
• ‘ «isAare ■ the actual inventor(-S-) of the invention and the facts upon which the 
o. applicant{-«-) is/are- entitled to make the application are as follows.·
’ “Applicant is the assignee of the inventor (-s^ named in Paragraph 2 by virtue of an 

o0®’,'Assignment dated 13 December 1989.
« 0 «

• »«3. The basic application (-s-t as defined by Section 141 of the Act was/were-made 
®.iealn the following country on the following date by the following app 1 leantfs·):
’ .’’in the United States of America on 15 December 1989, under Serial No. 07/451,221 
•’“•by Robert D. Merritt

4. The basic application(-s-)· referred to in paragraph 3 of this Declaration 
was/were the first application (-sj· made in a Convention country in respect of the 
invention the subject of the application.

; ,,,. .Declared at Chicago, Illinois, United States of America, this |\ day of
i October, 1990i
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-66923/90 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance no. 633653 

(54) Title
TRAY FEED ARRANGEMENT

International Patent Classification(s)
(51)5 B65G047/14 B65B 007/28
(21) Application No. : 66923/90 (22) Application Date : 23.11.90

(30) Priority Data
(31) Number (32) Date (33) Country

451221 15.12.89 US UNITED STATES OF AMERICA

(43) Publication Date : 20.06.91

(44) Publication Date of Accepted Application : 04.02.93

(71) Applicant(s)
FMC CORPORATION

(72) Inventor(s)
ROBERT D. MERRITT

(74) Attorney or Agent
CARTER SMITH & BEADLE , Qantas House, 2 Railway Parade, CAMBERWELL VIC 3124

(56) Prior Art Documents
US 4867632 
EP 141572 
GB 951598

(57) Claim

1. An arrangement for depositing a container into 
one of a plurality of nests moving at a given speed, 
comprising:

an intermediate chain driven at substantially the same 
speed as said given speed;

means for depositing a container in an inverted 
position on said chain;

a lug attached to said chain and projecting into said 
container to move said container;

guide means for directing said container toward an 
upright position and releasing said container into said 
nest before said container is in its fully upright 
position.
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TO BE COMPLETED BY APPLICANT

Name of Applicant: FMC CORPORATION

Address of Applicant: 200 East Randolph Drive, Chicago, Illinois 60601, United 
States of America.

Actual Inventor: Robert D. MERRITT

Address for Service: SMITH SHELSTON BEADLE
207 Riversdale Road (P 0 Box 410)
Hawthorn Victoria 3122 Australia 
(Attorney Code SA)

Complete Specification for the invention entitled:

TRAY FEED ARRANGEMENT

The following statement is a full description of this invention, including the best 
method of performing it known to us:
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This invention relates to deposit-fill-seal 
systems generally, and more particularly to a means 
for introducing trays or containers into such systems.

The utilization of barrier plastic trays or 
to package foods has increased for a 
reasons. One reason is that plastic

containers can be safely placed in a microwave oven to 
cook or warm the contents, whereas metal cans cannot. 

10 Since barrier plastic is impervious to gases, most 
significantly oxygen, packages formed
extended shelf life without
refrigeration, systems which form packages of barrier 
plastic are commonly referred to a deposit-fill-seal 

systems. The sealing technology for DFS 
requires the application of compressive 
between the lid and the lip of the

container. Since the tray itself
flexible, support is required to prevent 

20 the container during the sealing operation. The
support required for sealing, as well as for other 
purposes, has typically been provided by placing such 
tray into a nest which conforms as practically 
possible to the outer shape of the tray. The nests 

25 are mounted on an endless chain which passes around 
one or more multi-station rotary fillers and finally 
around a multi-station rotary sealer so that a lid 
positioned on the tray can be sealed to the lip of the 
tray. In order to be competitive with other packaging 

30 processes, the trays must be filled and sealed at high 
speeds, which can be at rates as high as 400 per 
minute. The trays must, of course, be introduced to 
the system at the same rate which requires extremely 
accurate timing since the nests are moving at high
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speed and the containers are, for all practical 
purposes, stationary.

The present invention provides a means which 
precisely deposits a tray or container into a moving

5 nest, which is relatively insensitive to the speed of 
the moving nest, and which is reliable and 
consistent. These and other attributes of the present 
invention, and many of the attendant advantages

9 »

., , thereof, will become more readily apparent from a
o « 1
LJ' perusal of the following description and the

’··’ * accompanying drawings, wherein:
so 8

»O«S Figure 1 is an elevational view of a
0 «8
0 o 8

0 8 & 0
mechanism for depositing trays into the nests of a DFS
system;

15 Figure 2 is in a cross-section taken on line

C % 8 «
• ■ 8 
• 888

2 - 2 of Figure
Figure

l;
3 is a cross-sectional view of the

8 8 8 8
8 8 8

8 0 8
tray feeder; and

Figure
1
4 is an end view of the tray feeder

20 showing a tray deposited thereby on the guide rails.
Referring to Figure 1, there is shown a tray

feed mechanism, indicated generally at 10, which 
includes a tray feeder 12 and a coordinating mechanism
14. The tray feeder 12, as shown in Figure 4, support

25 a pair of stacks 16 and 18 of barrier plastic trays. 
The trays are oriented in an inverted or upside-down 
position and, in the configuration shown, are
generally rectangular in plan form. The outwardly
projecting lip of the lowermost tray of each stack

20 rests on these cylindrical members 20, as shown in
Figures 1 and 2, Each cylindrical member 20 has a 
helical groove 22 of a width and depth capable of 
engaging the lip of the lowermost tray. A knife 21 is 
mounted on the top of each cylindrical member and is

35 rotatable therewith. The knifes 21 are positioned to
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engage the lower surface of the lip on the tray 
immediately above the lowermost tray just as the 
lowermost trays drop into the grooves 22, to assure 
that the lowermost trays are separated from their

5 respective stacks by the grooves 22. The cylindrical 
members 20 and knives 21 are attached to shafts 24
which are driven in 
conventional drive means,

unison by an 
not shown. As

appropriate 
the shafts

are rotated, the lips of lowermost tray in each stack
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10 drop into the grooves 22 and powered downward to 
deposited on a pair of guide rails 26 of 
coordinating mechanism 14.

The coordinating mechanism 14 includes a 
chain 28 which is trained over a pair of sprockets 30 

15 and 32, the latter of which is driven. The guide
rails 26 are supported above the chain 28 and are 
spaced apart to engage the lip of the trays and 
provide support therefor. When the trays are dropped 
onto the guide rails 26, they have a velocity in a 

20 horizontal direction which is zero, while the chain 28 
has a velocity in a horizontal which is the same as 
that of the nests, which are shown at 36
The nests rest on and are carried

line 37 in the DFSindicated by the 
25 plurality of lugs

in Figure 1. 
by a chain,
system. A 

34 are secured to the chain 28 and
project above the bottom of the rails 26 and into the

30

35

inverted trays. The rotation of the 
coordinated with the rotation the 

sprockets 30 and 32 and the position of the lugs 34 so 
that the leading side of the trays is ahead of the 
lugs 34, i.e., to the left of the lugs 34 as shown in 
Figure 1. The movement of the chain 28 will bring the
lugs 34 into contact with the trays and accelerate the 
trays to the speed of the chain 28. Friction between 
the rails 26 and the trays assures that the trays will

interior of the 
shafts 24 being
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maintain contact with the lugs 34.
Each of the guide rails 26, as shown in

Figures 3 and 4, has a vertical side member 40 and
outer and inner surfaces 42 and 44. The side members

5 40 keep the trays centered over the chain 28. The
trays rest on the inner surface 44 as they are
propelled by the lugs 34 along the upper rim of the

β ft · ftOft tft c chain 28. As the chain 28 passes over the sprocket
ft ft c

0 ft 1
0 ft I 32, they are inverted to their upright position and
ft ft β a 

o ft a
10 the support for lips of the trays is transferred from

Ββ ft

0 Cft the inner surface 44 to the outer surface 42. The
0 ft ft ft

β ft ft
position of the lugs 34 are coordinated with that of

©ft ft
θ » > a the nests so that each tray project into the

associated nest at approximately the point of
15 discharge of the chain 28 from the sprocket 32; the
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chain 37 of the DFS system being spaced vertically 
from the lower run of the chain 28 a sufficient 
distance to allow such entry. The outer surface 42 
terminates approximately a tray length beyond the

20 aforementioned point of discharge and the inner 
surface 44 angles away from the chain 28, as shown at 
39 in Figure 1, to terminate a short distance 
vertically above the level of the nests so that each 
tray will be dropped with the associated nest and

25 urged in to alignment with this nest. Since the speed 
of the chains 28 and 37 are the same and are moving in 
the same direction, the trays are releasably and 
consistently deposited in the nests.

In order to permit the trays to engage the
30 inner surfaces 44 of the guide rails 26 when 

discharged from the grooves 22, the member forming the 
outer surface 42 is eliminated in , the vicinity below 
the tray stacks 16 and 18. The outer and inner 
surfaces 42 and 44 are positioned apart a distance

35 sufficient to prevent binding of the tray lips as the



-5

1

■f
;ί·■ί

chain 28 moves around the sprocket 32. A retarder is 
also provided on the rails to prevent the trays T from 
sliding forward when system is stopped or being run at 
very slow speed for set-up or adjustment. Any

5 movement of the trays away from engagement with the 
lugs 34 will result in the trays not properly 
registering with the nests 36. The retarder
compresses a pair of flexible plastic strips, one of 
which is shown at 55, attached to the guide rails 26

10 or the support therefor. The strips 55 have a length 
equal to approximately one and a half times the length 
of the trays and are attached at a point on the rails 
in the area of the lower quadrant of the sprocket 32. 
The strips 55 extend into the path of the trays T and

15 are elastically deformed by the passage of the trays. 
The deflection of the strips 55 exerts a force on the 
trays to prevent sliding forward, i.e., to the right 
as viewed in Figure 1, This assures that the trays 
will remain in engagement with the lugs 34 in that

20 area where the trays could otherwise slide forward if 
the chain 26 were stopped, and thereby assures proper 
registry of the trays with the nests 36.

It will be appreciated from the foregoing 
description that the tray feed mechanism of the

25 present invention can reliably and consistently
introduce trays into a packaging system and can do so 
at high speeds. While various modification changes 
may be made in the form of the invention as shown and 
described herein without departing from the spirit of

30 the invention as defined by the scope of the appended 
claims.

The claims form part of the disclosure of this 
specification.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. An arrangement for depositing a container into 

one of a plurality of nests moving at a given speed, 
comprising:

an intermediate chain driven at substantially the same 
speed as said given speed;

means for depositing a container in an inverted 
position on said chain;

a lug attached to said chain and projecting into said 
container to move said container;

guide means for directing said container toward an 
upright position and releasing said container into said 
nest before said container is in its fully upright 
position.

2. The invention according to claim 1 and further 
comprising:

retarder means for maintaining contact between said 
lug and said container.

3. A method of depositing a container into a moving 
nest substantially as hereinbefore described.

4. An arrangement for depositing a container into 
one of a plurality of nest substantially as hereinbefore 
described with reference to the accompanying drawings.

DATED ....... November 27, 1992
CARTER SMITH & BEADLE

Fellows Institute of Patent Attorneys of Australia 
Patent Attorneys for the Applicant:

FMC CORPORATION
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