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3,656,527 
MULTILANE FRUITPEELNG SYSTEM 

FIELD OF THE INVENTION 
This invention relates to mechanical peeling of fruit which 

will be described in conjunction with a system for the contour 
peeling of pineapples wherein a plurality of peeling lanes are 
fed from a single row feeder conveyor. 

DESCRIPTION OF PRIOR ART 
Kinnicutt, Jr. U.S. Pat. No. 3,033,342, May 8, 1962 trans 

fers coils of wire in a steel mill from an overhead hook con 
veyor to a stake on a transfer carriage by means of multistake 
turnstile. 
Woodward, Jr. U.S. Pat. No. 3,134,415, May 26, 1964 em 

ploys two operators at a feeder conveyor to manually transfer 
apples to eight paring and coring machines. 
A radial pin transfer turret for handling apples is shown in 

Warner 688,909, Dec. 17, 1901. 
Forked stripper plates are shown in the pear machine of 

Buckner et al. U.S. Pat. No. 2,989,997, June 27, 1961 
SUMMARY OF THE INVENTION 

The embodiment of the invention to be described in detail is 
designed for the peeling of pineapples. The conventional 
Ginaca peeler pushes unpeeled fruit through a tubular knife 
that produces pineapple cylinders at a production rate of 
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about 80 pineapples per minute. It is well known that one of 30 
the disadvantages of this conventional peeling method is in the 
reduction of the commercial value of the body of flesh 
beneath the peel, but heretofore the inherent speed of opera 
tion of the Ginaca machines has dictated its use in high speed 
mass production. 
Contour peelers such as those of deBack U.S. Pat. No. 

3,382,900, issued May 14, 1968, assigned to Castle, and 
Cooke, Inc. and the copending United States Vadas applica 
tion, Ser. No. 837,752, filed June 30, 1967 now U.S. Pat. No. 
3,583,457, assigned to Castle and Cooke, Inc., provide a 
greater yield but these peelers are inherently slower than the 
Ginaca machine, having a typical production rate of about 80 
pineapples per minute. Thus, if fruit were supplied by a single 
file input conveyor to contour peelers for strip peeling, either 
the input conveyor must be slowed down (relative to that 
feeding a Ginaca machine) or means must be devised for con 
tinuously supplying a number of contour peelers from that 
conveyor. 

It is a principal object of the present invention to continu 
ously supply unpeeled, unprocessed pineapples in a single file 
row at relatively high speeds (such as those used to supply a 
Ginaca peeler machine) and to contour peel the fruit. Briefly, 
this is accomplished by continuously feeding the fruit by an 
elevator conveyor at a relatively high rate to a single file con 
veyor which simultaneously increases the fruit spacing and ad 
vances a row of spaced fruit. This conveyor (an extension of 
the feed elevator) will be called the "cross conveyor" because 
it runs across the four peeling lanes. A row offeed conveyors 
run at 90 from the cross conveyor to form four peeling lanes. 
A trap door system simultaneously transfers a group (four in 
the example) of fruit from the cross conveyor to the peeling 
lane feed conveyors. A contour peeling head is downstream of 
each feed conveyor and below each peeling head is a four 
armed peeling turret, built to operate as a single turret. A two 
armed core turret is disposed between each feed conveyor and 
the associated peeling turret. 

After the pineapples are centered on the feed conveyors, 
pushers transfer the fruit from the feed conveyors to their 
respective core turrets (which are connected as a single tur 
ret). The core turrets are indexed 180 and the pineapples are 
transferred to the peeling turret arms or pins which face the 
core turrets. The peeling turrets are indexed 90° three times 
which brings the fruit just mentioned beneath the peeling 
heads whereupon the pineapples are pushed up through the 
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2 
peeling heads from below the peeling turret. Actually, and as 
will be explained later, four pineapples are peeled after each 
90 index of the peeling turret. The use of the core turrets 
between the feed conveyors and the peeling turrets enables 
each fruit line fed from the cross conveyor to operate continu 
ously. The system is designed so that any number of peeling 
heads can be accommodated (four heads in the embodiment 
to be illustrated) so that it is possible to obtain the same 
throughput as that obtainable by a Ginaca machine and yet 
provide a continuous output of contour-peeled pineapples. 
Another feature of the present invention resides in the con 

tinuous formation of pineapples in groups of four (for exam 
ple) as they are received from the input or elevated conveyor. 
Briefly, this is accomplished by the cross conveyor which in 
creases the spaces between pineapples and by the use of a "- 
group former" that includes slide plates bridged by trapdoors 
across which the pineapples slide. The pineapples are dropped 
onto chutes above the feed conveyor when the trap doors are 
retracted from beneath the pineapples. 
Another feature of the present invention resides in removal 

of the pineapple crown before the contour peeling operation. 
In accordance with the present invention this is made possible 
by the cooperation of the core turret and the peeling turret 
with certain core completion and transfer apparatus and 
crown cut knives which descend across the pineapples after 
they have been transferred to the peeling turret. 
Another object of the present invention is to provide a peel 

ing turret which can be operated from below to push pineap 
ples up through the peeling heads disposed above the turret. 
Briefly, in the embodiment shown, each individual peeling tur 
ret has four radial arms and is indexed at 90° spacings. The 
arms (peeling pins) are axially offset along the turret so that 
they can extend completely through the axis of the turret. 
Thus a peel stroke pusher can be disposed below each turret 
to lift the core pins and hence push the pineapples on the same 
pins up through the peeling head. Means are provided to axi 
ally shift both the peeling turret and the core turret to bring 
these units into alignment with one another, with the feed con 
veyors and with the peeling heads. 
A corrollary object of the present invention is to provide a 

continuous multilane peeling system of the type described, 
wherein both the peeling heads and the feed conveyors each 
are in fixed positions and wherein transfer can be effected 
between the feed conveyors and the individual peeling turrets 
while performing intermediate operations such as coring and 
crown cutting operations. 
As a detailed description of the invention proceeds, it will 

be apparent that other advantages and features are incor 
porated in the system. 

BRIEF DESCRIPTION OF THE DRAWENGS 

FIG. 1 is a side view of the system embodying the invention 
viewing a single lane. (In this and other views, in order to 
avoid confusion and to distinctly point out the invention, 
structural details of framework, bearings, supports or the like 
which represent nothing but routine mechanical design have 
been omitted). 

FIG. 2 is a plan of a four lane peeling system embodying the 
present invention. 
FIG. 2A is a section taken along lines 2A-2A of FIG. 2 

showing the core completion, core transfer, and crown cut 
mechanisms. 
FIG.3 is a perspective view showing the drive mechanism, 

there being only one lane illustrated in connection with the 
coring turret and the peeling turret, 

FIG. 3A is an enlarged perspective of the group forming 
unit. 

FIG. 3B is a detail showing the contour of the trap door 
Ca 

FIGS. 4A to 4F are operational diagrams of the group 
former. 

FIG. 5 is an enlarged perspective of the core turret drive. 
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FIG. 5A is a diagram showing the contour of the core turret 
shift cam. 
FIGS. 6 - 8 are enlarged details of the core turret 

mechanism. 
FIG. 9 is an enlarged perspective of a core completion 

transfer and crown cutting mechanism between the core turret 
and the peeling turret. 

FIG. 10 is an operational diagram of the units of FIG.9. 
FIG. 10A is an enlarged detail showing the core completion 

operation. 
FIGS. 11 - 14 are operational diagrams continuing from 

that of FIG. 10. 
FIG. 15 is an enlarged perspective showing a drive element 

associated with the peeling turret and peeling head. 
FIG. 15A is a diagram showing the contour of the turret 

shift cam. 
FIGS. 16 and 17 show mechanical details of the peeling tur 

ret indexing and shifting mechanism. 
FIGS. 18 and 19 illustrate the locking mechanism for the 

peeling turret pins. 
FIG. 19A is a view taken along 19A-19A of FIG. 19. 
FIG. 20 is a perspective illustrating the hold-down 

mechanism for the peeling turret pusher rod. 
FIG. 20A is a section through the peeling turret. 
FIG. 21 is an enlarged section through the peeling head 

showing the take-away mechanism. 
FIGS. 22-26 are step by step diagrammatic views showing 

the over-all shifting sequence of a single coring and peeling 
turret. 

FIGS. 27-38 represent an expanded series of diagrammatic 
views similar to those in FIGS. 22-26 with the incorporation 
of the core completion transfer and crown cutting elements, 
there being pertinent timing diagrams at the right of each of 
these figures. 

FIG. 39 is a timing diagram of the individual units for one 
90° index of the peel turret. 

FIG. 40 is a composite timing diagram of the system for four 
90° indexes of the peel turret. 

DETAILED DESCRIPTION 

The embodiment of the peeling system of the present inven 
tion being described employs four lanes and four peeling 
heads. Among other things, each lane includes a core turret 
which is indexed 180 as well as being shifted axially. Each 
lane also involves a four arm peeling turret which is indexed 
90° and shifted axially. In order to keep track of what is hap 
pening in the system that will be described, a general and brief 
description from the viewpoint of operations taking place on 
all four pineapples being cycled through the machine at the 
same time will be presented first. Next, a detailed description 
of the steps performed upon a single pineapple injust one of 
the lanes will be described. After this, detailed descriptions of 
some of the more significant or special types of mechanisms 
and devices employed will be presented. Synchronism of the 
parts is best shown in composite timing diagrams. 

FLOW OF A GROUP OF PINEAPPLES 

Referring principally to FIGS. 1 and 2, pineapples P are in 
troduced into the system of the present invention by a conven 
tional feed elevator 10 having flight bars 11 which present the 
fruit single file at relatively close spacing. The pineapples suc 
cessively pass across a butt trimmer 12 of conventional design 
which merely trims off the projecting stalks and does not 
remove any large amount of flesh from the fruit. The pineap 
ples are picked up from the feed elevator 10 by a cross con 
veyor 14 which has flights or pushers 15 (FIGS. 3A and 4A) 
that are spaced farther apart than the flight bars 11 of the feed 
elevator 10 and which runs at a slightly higher speed. The 
cross conveyor 14 thus conveys a series of four pineapples P1, 
P2 and P3 and P4 at an increased spacing and across a group 
former 20. The group former 20 includes four fixed slide 
plates 20a-20d and four trap doors 22a-22d. When the first 
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4 
group of pineapples P1-P4 is disposed at the trap doors, the 
latter are pulled backbeneath their associated slide plates and 
the pineapples drop as a group onto feed conveyor troughs 
26a-26d. From this point on the pineapples are formed into 
four lanes which are essentially duplicates of one another. In 
order to distinguish the lanes from one another, their 
reference characters are given small letter subscripts a-c, but 
since the lanes are alike and in order to simplify the specifica 
tion, reference will be made to the basic elements of the 
system by their fundamental reference numerals without ap 
plying any particular subscript. 
When the trap doors 22 retract, the group of pineapples P1 

- P4 are now in their respective lanes and they drop onto feed 
conveyor troughs 26 in the form of an open bottom V-shape 
trough (FIG, 4F). The pineapples are immediately picked up 
by pushers 31 or 32 of the feed conveyors 30 and advanced 
along their respective troughs 26 into centering heads 40. 
These centering heads are of well known construction in the 
pineapple industry and their details are not critical to the 
present invention. The fingers of the feed conveyors 30 ad 
vance the pineapples in each lane onto core tubes of the core 
turrets 50, there being four individual core turrets 50a - 50d 
on a single shaft. Each core turret has oppositely projecting 
core tubes 5152 and in FIGS. 1 and 2, the core tubes 51 are 
shown as presented to the pusher fingers on the feed con 
veyors 30. 
Each lane will also have a previously fed row of pineapples 

on the core tubes 52 of the core turrets. The latter pineapples 
are forced completely on to their core tubes by core comple 
tion plates 60 (FIG. 10A) after which transfer plates 70 push 
the pineapples off the core tubes 52 onto horizontally project 
ing peeling pins of the peeling turrets 90. As seen in FIG. 2A, 
the transfer plates 70 for each lane are provided as pairs 70' 
and 70' for reasons to be explained presently. The timing, in 
dexing and shifting of the core turrets 50 and peeling turrets 
90 will be explained in detail later and hence is not described 
in this description of group handling of the fruit. 

After the group of pineapples have been transferred to their 
rearwardly projecting peeling pins on the peeling turrets 90, 
crown cut knives 80 descend and remove the crown ends of 
the fruit. As seen in FIG. 2A, the crown cut knives are also 
paired for each lane as knives 80" and 80' for reasons to be 
explained. 
While these events are taking place, other peeling pins of 

the peeling turrets 90 project upwardly in alignment with peel 
ing heads 100 and a peel stroke pusher 105 is pushing the fruit 
up through the peeling head for contour peeling in accordance 
with the principles of the aforesaid deBack patent or the 
Vadas application. After the pineapples are peeled, stripper 
plates 110 are advanced beneath the peeled fruit and 
discharge pins 120 are lowered into the core holes. The 
discharge pins then advance to slide the pineapples clear of 
their peeling heads after which the discharge pins continue 
their forward movement and carry the peeled pineapples 
across butt end trimmers 130. The discharge pins 120 con 
tinue further and carry the peeled and trimmed fruit to a slicer 
mechanism which may include the downstream handling 
equipment of the copending United States application of 
Vadas, Ser. No. 837,752, filed June 30, 1967, and assigned to 
Castle and Cooke Inc., now Pat. No. 3,583,457. 
The mill (outer peel) cuts from the peelers 100 are carried 

away on a conveyor 140 and the juice cuts (eyes) are disposed 
of by a conveyor 150, as explained in the aforesaid Vadas ap 
plication, the details of the peeling heads not being critical to 
the present invention. 
Thus it can be seen that pineapples are initially advanced 

single file by a feed elevator at relatively high speed but a rela 
tively closed spacing. Four pineapples are spread apart by a 
cross conveyor and dropped as a group by a group former into 
lanes. The individual pineapples are simultaneously advanced 
in their respective lanes to a coring and transfer turret 50 
which are synchronized with four arm peeling turrets 90. The 
latter have arms in two critical positions, namely a rearwardly 
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projecting position for receivingpineapples from the core tur 
rets and a vertical position for peeling previously introduced 
pineapples. 
As a result of this arrangement the total output of the 

system can be in the order of 80 contour peeled pineapples 
per minute which is at least equal to the throughput of a single 
Ginaca peeling head, yet the resultant fruit is contour peeled 
instead of being finished as cylinders. 

FLOW OF ASINGLE PNEAPPLE 

The disposition of a single pineapple through any one of the 
four lanes of the peeling system of the present invention will 
now be traced, after which details of the various elements of 
the apparatus will be described. As previously explained, the 
pineapple will be elevated by the feed elevator 10 and picked 
up by the cross conveyor 14 and will pass onto the group 
former 20. One of the trap doors 22 will drop the pineapple 
into one of the lanes onto the chutes 26 whereupon it will be 
picked up by one of two pusherfingers 31 or 32 on a feed con 
veyor 30. The pineapple will be centered in a centering device 
40 and a pusher finger 31 or 32 will force it onto a core tube 
51 or 52 of the core turret 50. In FIG. , the situation is that 
wherein the pusher finger 32 faces the pineapple onto the core 
tube 51. At this point it should be noted that the feed con 
veyors and centering heads have laterally fixed positions and 
that the peeling heads 100 are also laterally fixed and so one of 
the functions of the core turrets 50 and the peeling turrets 90 
is to maintain a continuous flow of fruit through the peeling 
heads while charging and discharging the various core tubes 
and peeling pins at their various indexed and shifted positions. 

SHIFT PRINCIPLES. GENERAL 

FIGS. 22 - 26 illustrate the general shifting operations of 
the core and peeling turrets, showing how one turret is loaded 
with four pineapples. This explanation will be followed by a 
more detailed description of the operations performed on a 
single pineapple. 

In FIG.22 the peeling turret 90 (which could be any one of 
the turrets 90a-90c) has been shifted to the extreme left by 
mechanism to be described in detail presently. A peeling pin 
101 at station 1 of this particular peeling turret projects up 
wardly in peeling position beneath the peeling head 100. The 
other peeling pins 102 and 103 are positioned as shown, with 
the fourth peelingpin 104 projecting rearwardly for receiving 
the first pineapple P1 to be followed in the sequences to be 
described. This pineapple is placed on the peeling pin 104 of 
the peeling turret by shifting the core turret 50 (not drawn in) 
two spaces (the “spaces' being the distance between adjacent 
peeling pins on the turret) to the left of the position of the feed 
conveyor 40. After the core turret 50 has been indexed to the 
left for loading the peeler pin 104, it is returned two spaces to 
the right, back to the position of the feed conveyor 40. 

In FIG. 23, the peeling turret 90 has been shifted one peel 
ing pin space to the right as indicated by the arrow at the left 
of the figure. The peeling turret has also indexed 90°. The core 
turret 50 will shift two spaces to the right from the feed con 
veyor 40 (solid arrow) for loading the peeling pin 101 (now 
projecting rearwardly) with a pineapple P2. The core turret 50 
then returns to the position of the feed conveyor 40 (dashed 
arrow). 

In FIG. 24, the peeling turret 90 has shifted to the right by 
another peeling pin spacing and has indexed 90' so that when 
the core turret 50 shifts back and forth from the feed conveyor 
40 as before, it can now load the peeling pin 102 with a 
pineapple P3. 

In FIG. 25 the peeling turret 80 has made a third shift to the 
right and has indexed 90'so that the core turretshifting action 
will load the pineapple P4 on the peeling pin 103. In the posi 
tion of the peeling turret shown in FIG.25 it will be noted that 
the peeling pin 104 and the pineapple P1 is now, for the first 
time, under the peeling head 100, ready for the peel stroke. In 
order to avoid confusion, the peeling pins 101, 102,103 were 
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shown empty in FIGS. 22-24, but in reviewing these figures it 
can be seen that had pineapples been on the pins 101 - 103 
they would have successively been under the peeling head 
00. 
In FIG. 26, after having been shifted successfully three 

spaces to the right, the peeling turret 90 has now shifted four 
spaces to the left and has indexed, bringing it back to the posi 
tion of FIG. 22. The peel pin 104 is now ready to receive the 
first pineapple P1 of the next group of four pineapples, with 
FIG. 26 responding to the action shown in FIG.22 relative to 
the pineapple Pl. In FIG. 26, the pineapple P2 of the first 
group of four pineapples is disposed under the peeling head. 
The diagrams of FIGS, 22 to 26 are merely presented to 

show the relative shifting sequence of the peeling turret and 
the core turret, it being noted that the peeling turret shifts 
three times to the right by a distance of one pin spacing and 
once to the left by a distance of three spaces, whereas the core 
turret oscillates back and forth by a distance of two spaces 
between the feed conveyor and one of the peeling pins on the 
peeling turrets. It should also be noted that insofar as the 
direction of motion of the core turret is concerned, the core 
turret actually moves a total distance of four spaces to the left 
between its peeling pin position of FIG. 25 (at pin 103) and 
that of FIG. 26 (at pin 104). 

SHIFT PRINCIPLES - DETALED 

FIGS. 27 and 38 are expanded versions of FIGS. 22-26 just 
described, except more of the elements associated with the 
core and peeling turrets are included and the series in the posi 
tion of FIG. 24, that is, three index and shift motions previous 
to the step shown in FIG.22, previously described. 

In FIG. 27, the pineapple P1 previously shown as having 
been introduced on the peelingpin 104 of the peeling turret in 
FIG. 22, is now shown at an earlier stage, that is, on the core 
tube 51 of the core turret 50. This is also illustrated at the right 
of FIG. 27 showing the finger 32 of the feed conveyor 40, and 
below that figure is a portion of the timing diagram for the 
feed conveyor extracted from the complete diagram of FIG. 
39. 

In FIG. 28 the peeling turret 90 has shifted one space to the 
right to bring the peeling pin 104 under the peeling head 100 
but for purposes of explanation, it is assumed that the peeling 
turret is just being filled, consequently no pineapple has been 
placed on the peelingpin 104 at this time. In FIG. 28, core tur 
ret 50 has shifted two spaces to the right from the feed con 
veyor 40, bringing the core turret into alignment with the peel 
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ing pin 103. At this time the core turret could load the peeling 
pin 103 from the core tube 52, but no pineapple has yet been 
placed on the core tube 52. 

In FIG. 29 the core turret has shifted left, back to the feed 
conveyor 40 and has indexed 180°. The core completion plate 
60 now forces the pineapple P1 fully onto the core tube 51. 
Also, in FIG. 29, the core turret having been indexed 180° and 
in front of the feed conveyor 40, a pineapple P2 is fed onto the 
core tube 52 by the feed conveyor 40, 

FIG. 30 corresponds to the more general diagram of FIG. 
22, previously described. The figure shows a transfer plate 70 
transferring the pineapple P1 from the core tube 51 to the 
peeling turret pin 104. At this point it should be noted that the 
transfer plate 70 is actually a double sided plate (FIG. 2A) 
having a left section and a right section at each individual tur 
ret. The left sections are designated 70'a-70'd and the right 
sections are 70'a - 70'd. The more general designations 70' 
and 70' are employed in the diagrams under discussion. 
FIG.31 shows how the peeling turret 90 remains in the posi 

tion of FIG. 30 long enough for the crown cutter 80' to 
descendandcut off the crown of the pineapple P1. 

Again, and as shown in FIG. 2A, the crown cutter 80 for 
each individual peeling turret 90a-90d has right and left sec 
tions 80'a and 80'd and 80'a - 80'd, respectively. The left 
section indicated generally at 80' is doing the actual cutting in 
FIG. 3. Also in FIG. 3, the core turret 50 has shifted back to 
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its feeder conveyor position and has indexed to bring the 
pineapple P2 in front of the peeling turret 90. This places the 
core tube 51 in front of the feeder conveyor 40 for receiving a 
third pineapple P3. The coring of the pineapple P3 is shown in 
dotted lines in FIG.31 because this action takes place slightly 
after the crown cutting operation on the pineapple P2. 

In FIG. 32 the peeling turret 90 has shifted one space to the 
right and has indexed 90° so that the peeling pin 101 faces the 
core turret. The core turret has shifted right two more spaces 
from the position of FIG. 31 so that the core tube 52 faces the 
peeling pin 101 and the right hand transfer place section 70' 
has transferred the pineapple P2 to the peeling turret pin. The 
first pineapple P1 (which is primarily being followed and 
which is on peeling pin 104) is now facing down, although the 
crown thereofhas been cutoff as previously described. 
FIG.33 shows the peeling turret 90 in the position of FIG. 

32 but the core turret 50 has moved two spaces to the left, 
back to the feeder conveyor 40 and has also indexed 180 to 
bring the pineapple P3 on the core tube 51 so that it faces the 
peeling turret. Also, the pineapple P4 is illustrated as having 
been pushed onto the core tube 52 of the core turret from the 
feeder conveyor 40. 

In FIG. 34, the peeling turret 90 has shifted one space to the 
right and has indexed 90 bringing the pineapple P1 in its rear 
wardly facing position. The peelingpin 102 now faces the core 
turret 50, the latter having shifted two spaces to the right. The 
right hand transfer plate section 70' can now transfer the 
pineapple P3 from the core tube 51 to the peelingpin 102. 

In FIG. 35, the peeling turret 90 is positioned as in FIG. 34 
and the right hand knife section 80' makes the crown cut on 
P3. The core turret 50 has shifted two spaces to the left and is 
in front of the feeder conveyor 40. The core turret has also in 
dexed to bring the core tube 52 and the pineapple P4 to a posi 
tion facing the peeling turret and ready to receive a pineapple 
PA on core tube 51. The pineapple P1A is the first pineapple 
in the second group of pineapples, and hence corresponds to 
the pineapple P1 that is primarily being followed. 

In FIG. 36, the peeling turret has made its last shift to the 
right and has indexed 90° to bring the pineapple P1 beneath 
the peeling head 100. Peeling of the pineapple is initiated by 
means to be described in detail presently. The core turret 50 
has shifted two spaces to the right bringing the core tube 52 in 
front of the peelingpin 103. The right hand transfer plate sec 
tion 70' has transferred the pineapple P4 onto the peelingpin 
103. 

In FIG. 37, peeling of the pineapple P1 is complete and the 
stripper plate 110 has moved beneath the peeled pineapple. 
Also the discharge pin 120 has moved down into the core hole 
of the peeled pineapple P1, ready to remove it from the vicini 
ty of the peeling head. The core turret has shifted two spaces 
to the left and is in front of the feeder conveyor 40. The core 
turret has indexed to bring the core tube 52 in position to 
receive the second pineapple P2A of the second group. 

In FIG.38, the peeling turret 90 has shifted three spaces to 
the left and has indexed, bringing the pineapple P2 of the first 
group under the peeling head for peeling. The stripper plate 
110 has retracted and the discharge pin 120 has cleared the 
peeled pineapple P1 from the vicinity of the peeling head. The 
left hand transfer plate section 70 has placed the pineapple 
P1A of the second group of four pineapples onto the peeling 
pin 104 of the peeling turret. The position of the parts of FIG. 
38 corresponds to that of FIG. 30 except that in FIG. 30 the 
transfer plate section 70' has fully placed a pineapple on the 
peeling pin 104 of the peel turret. 
The descriptions of FIGS. 27-38 are only related to a sin 

gle peeling turret and have only shown the pineapple P1 of the 
first group of pineapples completely peeled, although in FIG. 
38 the pineapple P2 of that group is ready for peeling. Ac 
tually during the cycle just described four pineapples would 
have been peeled. For example, before the first pineapple 
being traced, namely pineapple P1 on peeling pin 104 was 
peeled, as illustrated in FIG. 36, the pineapples of a previous 
group would have been peeled. For example, a previous 
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8 
pineapple on the peeling pin 101 would have been peeled in 
the positions of FIGS. 30 and 31, that is, while the pineapple 
P1 that has been traced was being inserted onto the peeling 
turret, 

In the position of FIGS. 32 and 33 a pineapple peeling pin 
102 would have been peeled, while the pineapple P1 being 
traced was facing down. 

In FIGS. 34 and 35, a pineapple on the peeling pin 103 
would have been peeled while the pineapple P1 that was 
traced is facing horizontally away from the feed conveyor. 
This brings us back to the position of FIG. 36 wherein the 
pineapple P1 is peeled as described. The core completion 
operation for the various pineapples on the core pins 101, 102 
and 103 performed at the core turret, and the crown cutting 
operations on the same pineapple performed with the pineap 
ples on the peeling turret take the same sequence as those 
operations on the pineapple P1 illustrated in detail. In order to 
avoid unnecessary description, the core completion and 
crowning operations for the core pineapples on the peeling 
pins 101, 102 and 103 were illustrated diagrammatically in the 
fragmentary diagrams disposed to the right of the figures illus 
trating the portion of the cycle at which those operations take 
place. 

FIG. 38 is the master timing diagram having an abscissa "- 
Seconds Time for One Turret Index," which may be con 
sidered as cam rotation and ordinates relating to the stroke of 
the various units. In the embodiment shown the time required 
to index the peeling turret and to peel the four pineapples 
thereon is three seconds and that has been chosen as a 
reference basis as the abscissa of the curve of FIG. 39. The 
various cams and their associated drives are timed to perform 
the various operations shown in FIG. 39 on the time basis 
shown in that figure. 
Speaking in terms of one 360° rotation of the peeling turret, 

the total time elapsed for this cycle is twelve seconds as shown 
in FIG. 40. Of course, during this time four pineapples would 
have been peeled from any given turret. 

FIG. 40 compares the various operations on the basis of 
elapsed time and as indicated thereon, the degree of cam rota 
tion to the corresponding units, it being understood that some 
of the cams are multilobe cams and that the core turret index 
ing cam has a 2 to 1 stepup so that the core turret is indexed 
180 when the peeling turret is only indexed 90 
The legends on the diagram of FIG.38 are self-explanatory 

and to describe these timing diagrams in detail would merely 
represent repetition of the operational descriptions previously 
presented. 
Having completed a general description of the flow of a 

group of pineapples through the apparatus of the present in 
vention and having traced the various operations performed 
on a single pineapple through the machine, details of the vari 
ous mechanisms that perform these operations will now be 
described relative to the important features of the invention. 

MECHANICAL DRIVES 

FIG. 3 is a composite schematic diagram showing mechani 
cal drives of the various elements of the apparatus and how 
they are synchronized. All of the various cams do not turn at 
the same speed, but some of the cams are one revolution 
cams, that is, have one revolution whereas others have four 
lobes per revolution. 
A main drive shaft 160 is driven by an electric motor or the 

like not shown and extends horizontally along one side of the 
machine. At the front (receiving) end of the machine, the 
main drive shaft 160 drives a 90 gear box 162 having a 5:1 
ratio which turns a vertical shaft 164. This drives through a 1:1 
gear box 166 and turns a horizontal shaft 168. The shaft 168 
operates the cross conveyor 14, the trap door plate to the 
group former 30 and the pusher fingers of the feed conveyor 
30, in a manner to be described later in connection with FIG. 
3A. 
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Drive shaft 160 also drives a 15:1 gear box 170 which turns before) which are spaced along a chain 270. The pusher fin 
a second vertical shaft 172. Reading from top to bottom, the gers project from cross bars 271, the other ends of which are 
shaft 172 turns a single lobe discharge pin transfer cam 180, a secured to a companion chain (not shown). Only one cross 
4:1 core turret index drive 182, a single lobe core completion bar 271 appears in FIG. 3A. The pusher fingers 31,32 are 84 
cam 184, a single lobe transfer plate cam 186 and a crown cut 5 inches apart along the chains. The chain 270 is driven at 140 
cam 188. feet/min. by a lower sprocket 272 on the shaft 168, a horizon 
The drive shaft 160 also turns a 1:1 gear box 190 which tal chain 274, a sprocket 276, a horizontal shaft 278 and 

drives a third vertical shaft 192. Shaft 192 drives a 4:1 gear meshed gears 280,282. The gear 282 drives a short horizontal 
box 190 that operates a core turret shift cam 196. Details of shaft 283 that mounts the driving sprocket 284 for the chain 
the core turret shift mechanism will be described in connec-10 270 previously described. The forward sprocket 285 serves as 
tion with FIG.S. Details of the other drive from the vertical an idler. Additional details and operational diagrams of the 
shaft 172 previously mentioned will be described in connec- group former 20 appear in FIGS. 4A to 4F. A stabilizing chain 
tion with FG, 9. is suspended from the frame (not shown) at each end and rests 
Continuing with the main drive schematic of FIG. 3, the 15 by gravity on the pineapples in the group former. 

main drive shaft 160 drives a 15:1 gearbox 200 which turns a Flexable strips 300,302 project from frame elements above 
fourth vertical shaft 202. The latter shaft operates a 4:1 peel the troughs 26, these strips are made of material such as rub 
head turret index and drive shift mechanism 204, that both in- berized canvass or the like. 
dexes the turret and operates a turret shift cam 206. The 
details of this operation will be described in conjunction with 20 OPERATION OF THE GROUPFORMER 
FIG. 15, and other figures. The upper end of vertical shaft 202 In FIG. 4A, a group of four pineapples P1 - P4 has been ad 
also drives a single lobe cam 208 which advances and retracts vanced by the cross conveyor 14 so that each pineapple has 
the stripper plates 110. At the bottom of the shaft 202 is a sin- just been received by a slide plate 20. For example, P1 is on 
gle lobe discharge pin lift cam 210 which raises and lowers the the last slide plate 20d, P2 is on the slide plate 20c, P3 is on the 
discharge pin 120. The discharge pin transfer can 180 on 25 slide plate 26b and P4 is on the slide plate 20a. A new row of 
shaft 172 advances and retracts the discharge pin 120 towards closely spaced pineapples P1A, etc., is being advanced to the 
and away from the peeling head and across the butt end cutter group former by the feed elevator 10. 
30. In FIG. 4B, the pineapples P1 and P4 have been advanced 
The remaining element driven by the drive shaft 160 is a 5:1 as a group toward the discharge side of their respective slide 

gear box. 212 which operates a fifth vertical shaft 214. The 30 plates 20 and the trap doors 22 are sliding under their respec 
latter drives s 216 which W.F. tive slide plates by operation of the cam 250 and associated 
operates a peel stroke can . The latter cam, as will be mechanism described with FIGS. 3A and 3B. The approachin 
described in connection with F.G. 5 and other figures, raises new group of pineapples P1A, etc. has not yet EE. E. 
and lowers peel stroke pushers 105 below each peeling turret 35 by the cross conveyor 14. 
90 for pushing pineapples up through their respective peeling in FIG. 4C, the trap door plates 22 are fully open, the first 
heads 10. group of pineapples P1 - P4 have been pushed off their 
The butt end trimmer 130 is driven by a motor 220 seen at respective slide plates 20 and are falling through the trapdoor 

the upper portion of FIG. 3. The motor 220 drives a row of openings thus provided. 
gear boxes 222 and vertical shafts 224 that turn the four butt 40 In FIG. 4D, the first group of pineapples P1 - P4 have 
end cutters 130. deflected snubbers 300,302 and have fallen into their respec Having completed a general view of the major driving ele- tive chutes 26. The trap door plates 22 have begun their clos 
ments of a system of the present invention, details of those ele- ing motion. It can also be seen that a flight 15 of the cross con 
ments will now be presented beginning with the group former veyor 14 has picked up the first pineapple P1A of the next 
20. Except for the front end mechanism, only one station is 45 group of pineapples. 
shown in FIG. 3. In FIG. 4E, the trapdoor plates 22 are almost closed and the 

first pineapple P1A of the second group is approaching the FRONTEND DRIVES first trapdoor plate 22a. 
The description of the group former 20 that follows will in- In FIG. 4F, afinger 31 (for example) of each feed conveyor 

clude the drives for the cross conveyor 14 and the feeder con- 50 30 has picked up one of the group of pineapples P1-P4 in the 
veyor 30 illustrated in the enlarged diagram of FIG, 3A and chutes 26, ready to advance the pineapples as a group to their 
the fragmentary detail of 3B. The shaft 68 driven from the respective centering heads 40. The trapdoors 22 are fully 
main drive shaft 160 has been described previously from FIG. closed and the pineapple PA of the next group is advancing 
3. The shaft 168 drives a lower sprocket 230, a chain 232 and across the first trapdoor plate 22a. Of course, the trap door 
an upper sprocket 234. The latter drives miter gears 236,238 55 plates will remain closed until the second group of pineapples 
and hence a longitudinal shaft 240 which drives the cross con- P1AP4A reach the position of FIG. 4A whereupon the cycle 
veyor 14 via sprockets 241. The flights 15 of the cross con- just described is repeated. 
veyor push the pineapples across the fruit former, are spaced 
16 inches apart and are driven by the mechanism just 60 CORETURRETDETALS 
described at a linear velocity of 1,280 inches/min. The pushers Indexing 
15 are mounted on cross chains 290,292 (FIG. 3A) driven by The drive details of the core turret appear in the enlarged 
the sprockets 241 on the drive shaft 240 and supported on schematic of FIG. 5 and mechanical details are shown in 
idler sprockets 294,296. FIGS. 6-8. The core turret index drive 182 is an intermittant 
The group former 20 is driven from the shaft 240 just 65 drive that turns the horizontal shaft 31090 for every revolu 

described by means of a sprocket 242 on the front end shaft tion of the vertical shaft 172 previously described. The drive 
240, a chain 244 and a larger sprocket 246. The latter drives a indexes for 120 rotation of shaft 72 and dwells for 240. The 
horizontal shaft 248 mounting a cam250 which shifts the trap drive 82 is a commercially available unit manufactured by 
door plates 22 (actually 22a-22b) as will be described Ferguson Machine Company, a division of UMC Industries, 
presently. 70 Inc. of St. Louis, Missouri, under the name of the "Ferguson 
As mentioned, the feed conveyors 30 pick up pineapples in- Drive." The output shaft 310 of the index drive indexes the 

dividually from their respective chutes 26 after they have turret through 2:1 stepup gearing by means of a gear 312 on 
dropped through the trap doors 22 and advances them the shaft and a gear 314 coaxial with the core turret 50. Thus, 
through the centering heads 40 to load the core turrets. Each one revolution of the shaft 92 indexes the core turret 180 in 
feed conveyor has a pair of pusher fingers 31,32 (mentioned 75 accordance with the principles previously described. 
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Referring to FIGS. 6-8, the mechanism whereby the gear 
314 can index the core turret 180° while permitting it to shift 
is illustrated. In FIG. 6 a side frame member 316 is shown 
which mounts an axle sleeve 318 by means of a hub side flange 
320. The axle 318 has spaced bearings that rotatably support 
an inner sleeve 322 which sleeve mounts four axial spines 324. 
These spines drive and partially radially locate the octagonal 
core turret hub 326 which hub mounts four pairs of rollers 328 
that straddle and fit the four splines 324. Thus rotation of the 
gear 314 by 180°, as previously described, indexes the core 
turret hub 326 while permitting the latter to slide axially for 
the shifting action required. 
Core Tube Rotation 
As previously described, each core turret has oppositely 

projecting core tubes 51,52 and means are provided to rotate 
these tubes on their own axes for the coring operation. The 
tubes are rotated by a hydraulic motor 330 (FIG. 6) mounted 
on a bracket 332 secured to the side plate 320. The motor 330 
drives an internally splined shaft 334 that is mounted on 
bearings within the tubular axle 318 previously described. 
Slideable in the motor driven splined shaft 334 is a splined 
shaft 336 which drives a coupling 338 and a worm shaft 340. 
The latter mounts four worms 342, one for each core turret, 
there only being one core turret illustrated in FIG. 6. The 
worms 342 each drive opposed worm gears 344, 346 for the 
coring tubes 51, 52 thus rotating the tubes as previously in 
dicated. The worms and worm gears are mounted in housings 
348 which are interconnected by rigid tubes 350 that join the 
turrets and cause all four turrets to rotate and shift as a unit. 
Core turret Shifting 
In order to shift the core turrets axially by twp peeling pin 

spaces as previously described, the core turret shift cam 196, 
FIG. 5 is provided. As seen in FIG. 5, cam 196 (which is a four 
lobed cam) provides four shifts for each revolution of its drive 
shaft 198. This reciprocates a cam follower mechanism 
pivoted to the frame (not shown) at 360. The pivot supports a 
lever having a cam follower arm 362 and a shift arm 364. The 
shift arm 364 connects at 365 to a horizontal transfer link366 
which is pivoted at 368, FIGS. 5 and 6, to a shift plate 370. 
The shift plate carries paired side rollers 372 that straddle a 
shift flange 374 that projects radially from the octagonal core 
turret hub 326. The shift plate 375 also carries radial stabiliz 
ing rollers 376, FIG.8. Thus, one rotation of the turret core 
shift cam 196 shifts the row of core turrets 50a-50c back and 
forth two spaces as previously explained in connection with 
FIGS. 22-38. The layout for the cam 196 appears in FIG.5A. 

CORE COMPLETION 

As previously described, the pusher fingers 31,32 of the 
feed conveyors 30a -30d only partially force the pineapples 
on the core tubes 51 or 52 when the latter are presented to the 
centering heads 40, FIG. i. When the core turret indexes 
180°, the core completion units 60a-60c force the pineapples 
further along their respective core tubes and complete the 
coring operation. Each core completion unit (designated 
generally as 60) includes a vertically projecting plate 380 
(FIGS. 9, 10 and 10A) mounting a rubber block 382 which is 
grooved at 383 (FIG. 10A) to receive the core tubes 51,52 
thereby providing a central pusher finger 384, FIG. 10A. Thus 
as the core completion plates 60 are advanced toward the core 
tubes 51,52 the pineapples P are forced completely over the 
core tubes on to reduced sections 386 of the tubes. The interi 
or of the core tubes are enlarged at 388 inwardly of the noses 
of the tubes to receive the cores, under the force of the core 
completion fingers 384, 
The core completion plates 380 project upwardly from a 

single crossed bar 390 (FIG.9) which crossbar is supported at 
each end on a carriage 392. Only one end of the bar 390 is 
shown in FIG. 9. The carriages have rollers 394 which ride in 
horizontal tracks (not shown) in the machine frame. The core 
completion cam 184, which is single lobe one revolution cam, 
oscillate a bell crank 400 pivoted on the frame (not shown) at 
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402. One arm 403 of the bell crank carries a roller 404 which 
rides in the groove 405 in the core completion cam 184. The 
other arm 407 is pivotally mounted at 408 to a link 410 which 
connects at 412 to the cross bar carriage 392 just described. 
Thus rotation of the vertical shaft 172 and the core comple 
tion cam 184 reciprocates the core completion plates 380 as 
described. The timing of the core completion strokes appears 
in the timing diagrams of FIG, 38 which relate the action to 
that of those of the other assemblies taking place simultane 
ously or at different times in a cycle. 

TRANSFERTO PEELING HEAD 

As previously described, after core completion and when 
the core turrets are properly positioned in front of the core 
peeling turrets, pineapples are transferred from the coring 
tubes 51 or 52 to the peeling pins on the peeling turret 90 (see 
FIG. 29 for a core completion step and FIG. 30 for a transfer 
step.) 

Actually, the transfer plates mounted in association with 
each of the turrets 90a-90d are formed as left and right sec 
tions 70' and 70', FIGS. 2A and 9, although the plates have 
been also indicated generally at 70. The left section 70' 
operates when the core turret 50 is left of the feed conveyor 
40, FIG.30 and the right section 70' operates when the core 
turret is right of the feed conveyor 40, FIG. 34. The inter 
mediate plates 70' and 70' are formed as one plate, FIG. 2A. 
In order to simplify the discussion, the drive diagram of FIG. 9 
and the operational views of FIGS. 10-14 are generalized in 
that no particular turret and associated structures are illus 
trated, in accordance with the principles previously followed. 
In other words, the letter appendages to each of the elements 
is omitted, the reference numbers being a general indication. 
The complementary transfer plates for each turret 90 de 

pend from acrossbar 410 that spans the entire row of turrets. 
The cross bar 410 is oscillated longitudinally of the peeling 

apparatus by the single lobed one revolution transfer cam 186 
previously described. This cam operates a lever 412 pivoted to 
the frame (not shown) at 414 and having a cam follower roller 
416 that rides in the cam groove 417. The other end of the 
lever 412 is pivoted at 418 to a vertical link 419 which is 
pivoted at its upper end to a rocker arm 420. The rocker arm 
420 projects from a rock sleeve 422 which is pivotally 
mounted on a fixed shaft 424 connected to the frame (not 
shown). The rock sleeve 422 also mounts a shifting arm 426 
which connects to one end of a link 428, the other end of the 
link being pivotally mounted to a carriage 430. The carriage 
430 has rollers 432 which ride in horizontal tracks (not 
shown) in the frame. There is a similar carriage (not shown) at 
the other end of the cross member 410. Thus rotation of the 
shaft 172 and the cam 186 oscillates the transfer plates 70', 
70' back and forth in accordance with the principles previ 
ously described. 

FIG. 12 is a perspective diagram showing the left hand 
transfer plate 70' at the completion of its transfer stroke of a 
pineapple P1 from a core tube 51 to a peeling pin 104. This 
operation corresponds with that illustrated in FIG. 30. 

FIG. 14 is a diagram like that of FIG. 12 showing the right 
hand transfer plate 70' picking up a pineapple P2 for transfer 
to a peelingpin 101. This diagram corresponds to that of FIG. 
32. Thus it can be seen that depending upon the position of 
the core turret one or the other of the core plates 70',70' will 
be in a position to transfer pineapples from the core turret to 
the peeling turret. As seen in FIG. 2A, there is a row of 
transfer plates corresponding to the generally referenced 
transfer plate 70', 70' for each core turret and peeling turret 
pair. 

CROWN CUT 

After pineapples have been transferred from the coring tur 
retto the peeling turret, the crowns are sliced off by the crown 
cut knives indicated generally 80. Actually, as in the case of 
the transfer plate 70, the crown cut knives 80 are formed in 



left and right pairs 80', 80" as indicated in FIGS. 2A and 9. 
These complementary pairs of crown cutting knives depend 
from a transverse bar 440, FIG.9, which is supported at each 
end and reciprocated vertically. In FIG. 9 only one end of the 
bar 440 is shown. This bar is reciprocated by the crown cut 
cam 188 previously described which is a one lobe, one revolu 
tion cam operating once for each revolution of the vertical 
shaft 172. The cam 188 operates a lever 442 pivoted to the 
frame (not shown) at 444. One end 445 of the lever has a cam 
follower roller 446 operated by the groove 447 in the cam 
188. The other end 447 of the lever 442 is pivoted at 448 to a 
vertical link 450. The upper end of the link 450 is pivoted at 
451 to a vertical carriage 452 which has rollers 454 sliding in 
vertical tracks in the frame (not shown). There is a carriage 
like 452 on the other side of the machine for supporting the 
far end of the cross bar 440 from which the crown cut knives 
80',80' depend. 

FIG. 13 is a diagrammatic perspective showing the left hand 
crown knife section 80' for a turret moved down into the 
crown cutting position for a pineapple Pll on a peeling pin 
104. This stage in the cycle corresponds to that illustrated in 
FIG. 31. The right hand crown cutting knife 80' descends 
simultaneously and performs a crown cut during another por 
tion of the cycle such as that illustrated in FIG.35. 

PEELTURRET INDEX AND SHIFT 

FIG. 15 is a schematic diagram illustrating mechanical 
drives for the indexing and shifting of the peeled turret and 
FIGS. 16 and 17 show structural details of the index and shift 
mechanism. 
As previously described, the main drive shaft 160 drives a 

vertical shaft 202 through a 15:1, gear reduction 200. The ver 
tical shaft 202 rotates an intermittant worm 460 of an inter 
mittant drive 204 which turns a four roller wheel 462. One 
revolution of vertical shaft 202 indexes the turret during the 
first 90 followed by 270 dwell period. The wheel 462 turns a 
horizontal shaft 464 that is keyed to a splined hub 466, FIGS. 
A6 and 17. The hub 466 carries four radial indexing splines 
468 which accommodate axial shifting of the turret. The four 
sets of four peeling pins are mounted in a hollow square tube 
470 extending across the machine. The tube 470 is welded to a 
radial plate 472, FIG. 16, which plate has an outer sleeve 474 
and an inner sleeve 476. The inner sleeve 476 is octagonal, 
FIG. 17, and mounts complementary pairs of indexing rollers 
478, FIG. 17. These rollers straddle their associated splines 
468 on the hub 466 of the shaft 464. Thus, each 90° rotation 
of the shaft 464 will index the turret 470 and hence the groups 
of peeling pins mounted thereon. 

In order to axially shift the peeling turret assembly 90, the 
outer sleeve 474 secured to the square cross tube 470 mounts 
a cam follower roller 480 which rides in a cam groove 482 in 
the shift cam 206. The shift cam 206 is mounted on the frame 
(not shown) by a plate 484, FIG. 16. As seen in FIG. 10A, the 
cam groove 482 is stepped so that for three 90 indexes of the 
cam, the turret 90 is shifted in one direction by one space 
whereas the fourth index moves the turret in the opposite 
direction by three spaces, all as previously explained. 

PEEL STROKE 

As previously explained, when a peelingpin on the peel tur 
ret 90 is disposed beneath a peeling head 100, that pin pro 
jects below the peeling turret and is pushed upwardly by the 
peel stroke cam 220. Referring to FIG. 15 and as previously 
mentioned, the main drive shaft 160 drives a vertical shaft 214 
through a 5:1 gear box 212 which turns the peel stroke cam 
220 through 3:1 reduction gears216. The peel stroke cam is a 
single lobe cam which makes one revolution for each 90' 
index of the turret 90. The cam operates a cam follower lever 
489 which is pivoted to the frame (not shown) at 490. An in 
termediate roller 492 engages the cam groove 494. The outer 
end of the lever 489 is pivoted at 495 to a shortlink 496 which 
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The carriage has rollers 500 mounted in vertical tracks (not 
shown) in the frame. Extending from the carriage 498 is a 
cross bar 502 which is mounted at the other side of the 
machine (not shown) by a carriage and roller assembly similar 
to that just described, Projecting upwardly from the crossbar 
502 are four peel pinpushers 506 terminating in pusher plates 
508. These pusher plates have side rollers 510 (FIG. 20) that 
engage the sides of a pad 512 at the lower end of each peeling 
pin. A hold down rivet 514 engages a shoulder 516 on the as 
sociated peel pin pad 52, as seen in FIG. 20. The rollers 510 
prevent the associated peeling pin from rotating while it is 
being lifted by the pusher rodS06. 
The timing of the peel stroke cam appears in the timing dia 

gram of FIGS.38 and 39. 
PEEL PEN LOCKS 

In order to prevent the peel pins plates 512 of the peel turret 
90 from rotating and sliding during the periods when they are 
not engaged by the pusher plates 508 (as in FIG. 20A) and 
hence to keep the plates 512 in alignment with rollers 510 on 
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the pusher plates 508, the automatic lock mechanism shown 
in FIGS. 18, 19 and 19A and 20A is provided. One of these 
lock mechanisms is provided for each pin of the four groups 
for peeling pins, that is, there are 16 locks. The locks are 
operated from a single cam as the peel turret 90 is indexed. 

Referring to FIG. 18, the end of the peel turret square tube 
470 which is remote from the turret shift cam 206 is welded to 
a stub shaft 520 which turns in bearings 522 supported in the 
frame 524. The outer end of the stub shaft 520 is welded to a 
crossbracket 526 which supports laterally extending rods 528, 
530 slidable through apertures such as aperture 529 in the 
frame 524. The inner ends of the rods support a cam 532 hav 
ing a single action cam groove 534. Thus, the can 532 indexes 
with the 90 increments of the peel turret but can slide back 
and forth with that turret as the latter is shifted by the peel tur 
ret shift cam 206. In order to latch the peel pins in their 
retracted position and to keep them from turning when the 
pads 512 are lined up with the pusher plates 508 (FIG.20) 
when the peel pins are clear of the pusher plates, the latch 
mechanism to be described is provided. 
FIGS. 8 and 19 and 9A and 20A show the latch 

mechanism associated with the fourth peeling pin 104d of the 
fourth group of peeling pins. The peeling pin 104d (for exam 
ple) has a core receivingpin 540 projecting from an anti-twist 
pineapple engaging chuck 542. The chuck 542 is secured to a 
flange 544 on the end of the peeling end of a peel pin pusher 
rod 546. A locating flange 548 is formed on the rod 546 below 
the flange 544. The flange 548 is notched at 550 (FIG. 19) 
and is provided with a locating flat 552. The push rod 546 is 
slidably mounted in a fixed sleeve 554 (FIG. 20A) that pro 
jects through the box structure 470 of the turret. The other 
end of the rod 546 (FIGS. 18 and 20a) mounts the plate or 
shoe 512 previously described. Except when the pusher plate 
508 is pushing the peelingpin 540 up through the peeling head 
(FIGS. 18 and 20A), a curved latch 560 cooperates with the 
flange 548 just described to both hold the peeling pin in its 
retracted position and to maintain the orientation of the shoe 
512 with the pusher plate 508 that is shown in FIG.20. 
The latch S60 is secured to a rock shaft 562, the upper end 

of which is pivoted in a fixed lug 564 that has a mounting por 
tion 565 welded to the fixed tube 554. The lugportion 565 has 
a flat edge 566 that engages the flat 552 on the flange 548 
when peeling pin is retracted thus preventing rotation of the 
pin during the retracted position thereof. 
The lower end of the latch rockshaft is pivotally mounted at 

70 567 (FIG. 20A) in a plate 568 that mounts the sleeve 554 on 
the square cross tube 470. 
The latch 560 has an arcuate portion 568, FIG. 19, that 

clears the flange 548 and terminates in a hook 562 for retain 
ing the flange S48 against outward motion of the peel pin, is also pivotally connected to vertically moving carriage 498. 75 FIG. 19A. 
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As mentioned, the latch 560 is opened by the cam groove 
534 during the peeling operation as shown in FIG. 18. Open 
ing and closing of the latch is accomplished by a cam follower 
roller (not shown) in the groove 534 mounted on a pin 580 at 
one end of a link 582, FIG. 18. Link 582 is pinned at 584, also 
see FIG. 19, to a crank 586 that projects from the latch rock 
shaft 562 previously described. As seen in FIG. 18, links 590 
interconnect the rock shaft cranks 586 for the latch 
mechanisms of these peeling pins which project in the same 
direction as the peeling pin 104d under description. Similarly 
and as seen in FIG. 18, substantially identical latch 
mechanisms are provided for all of the other peeling pins 
although none of these are completely illustrated. 
As a result of this mechanism, the cooperating flats 552,556 

maintain orientation of the peeling pin shoes 512 with the 
pusher plate 508 when the peeling pins are retracted and the 
turret 90 is rotating, shown in FIG. 20. The peeling pins are 
held in their retracted position by the flange 548 (FIG. 19A) 
which is trapped between the end of the fixed sleeve 554 and 
the latch hook 562. As the turret brings the peeling pins to the 
peel heads, the cam groove 534, FIG. 18, rotates the latches 
560 to their dotted line position of FIG. 19. In this position of 
the latch 560, the latch hook 562 is swung above the notch 
550 formed in the flange 548 fixed to the pusher tube 546. 
The flange 548 can vow clear the latch hook 562 so that the 
peel stroke pusher plate can raise the peel pin 104d. 
As the follower rollers (not shown) on the arms 586 succes 

sively pass over the first half of the curved portion of the fixed 
cam groove 534 as shown in FIG. 18 (just before the peeling 
pins reach the vertical) the latches 560 in each successive row 
are opened (dotted line position of FIG. 19) for accommodat 
ing the peel stroke are opened to release the peel pins, as 
described. After peeling and when the peel turret 90 indexes, 
the latch operating rollers ride down the second half of the 
curved cam groove 534 to close the latches 560 (solid line 
position of FIG. 19). 

STRIPPER PLATE 

A stripper plate 110 is provided above each peeling head 
100 (FIG. 21) so that after the pineapple is peeled and the 
peeling pin (e.g. pin 101) is retracted by the pusher rod 506 
and associated elements, the pineapple will not be withdrawn 
back through the peeling head. The relationship of a peeling 
plate 110 to a peeling head 100 is best seen in FIG. 21 and its 
operating mechanism is illustrated diagrammatically in FIG. 
15. The stripper plates 110 are notched at 111 (FIG. 21) to 
clear the peel pin (e.g. pin 101). The stripper plates 110 are all 
operated by the stripper cam 208 (FIG. 15) driven by the ver 
tical shaft 202 as previously described. The cam 208 operates 
a bell crank lever 590 by means of a lever arm 591 having a 
cam follower roller 592 that follows the one lobe groove 573 
in the cam. The lever 590 is pivoted at 594 to the frame (not 
shown). The other arm 595 of the bell crank lever 590 is 
pivotally connected at 595a to a link 596 which in turn is 
pivotally connected at 596a to a generally vertical lever 597. 
The upper end of lever 597 is pivoted to the frame (not 
shown) at 597a and the lower end of the lever pivotally sup 
ports a cross rod 598 that pivotally mounts a cross tube 599. 
Both ends of the cross tube are suspended by links 599 a, only 
one of which appears in FIG. 15. The upper ends of the links 
599a are pivoted at 599b to the frame (not shown) and the 
lower ends are pivoted at 599c to ears projecting from the 
cross tube 599. The tube 599 mounts the four stripper plates 
110a - 110d for each of the peeling heads 100a - 100d. The 
timing of the stripper plates has been previously described and 
is illustrated in the timing diagram of FIGS. 39 and 40. 

DISCHARGE PIN 

As previously indicated, after completion of the peeling 
operation, and as each turret peelingpin retracts at each peel 
ing head, a discharge pin indicated generally at 120 is lowered 
into the core hole of the peeled fruit. As shown in the timing 
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described) advances to support the bottom of the peeled fruit 
as the peeling pin (e.g. pin 104d, FIG. 21) in the turret 90 
retracts. After full descent of the peelingpin, the discharge pin 
120 advances rearwardly to carry the fruit over the butt end 
cutter 130 and onto the slicer (not shown). 

In FIG. 15, only one discharge pin assembly appears. Each 
of the four discharge pins 120 is raised and lowered by the pin 
lift cam 210 on the vertical shaft 202 previously described. 
The discharge pin is advanced and retracted by the discharge 
pin shift cam 180 on the vertical shaft 172, also previously 
mentioned. These mechanisms will now be described in more 
detail. 
Each discharge pin is slidably mounted in ears 600, 601 on a 

bracket 602 secured to lugs 603 that project forwardly from a 
cross bar 604. This cross bar mounts all four discharge pin as 
semblies. The end of the cross bar 604 shown in F.G. 15 is 
mounted on a carriage 606 having rollers 608 that slide in 
horizontal tracks (not shown) in the frame of the machine. 
The carriage 698 is oscillated horizontally to transfer pineap 
ples from the peeling head to the buttend cutter and on to the 
slicer, FIG. 21, by a generally horizontal link 610, FIG. 15, 
pivoted at 611 to the carriage 606 and at the other end 611 to 
a rock shaft arm 612. The rock shaft arm 612 projects from a 
rock shaft 614 mounted on pivots 616 at each side of the 
machine frame by means not shown. 
The rockshaft 614 has an operating crank 618 which is con 

nected by a link 620 to a depending arm 621 of a bell crank 
622. The bell crank 622 is pivoted at 624 to the frame (not 
shown). A generally horizontal bell crank arm 628 has a cam 
follower roller that rides in the cam groove 630 of the cam 
180. The resultant transfer motion of the discharge pins fore 
and aft of the machine is shown in the timing diagram of FIGS. 
39 and 40 which compare position of the discharge pins with 
the other parts of the apparatus throughout the peeling cycle. 
On its way to the butt end cutter 130, the peeled pineapple 
slides across guide shoes 632, FIG. 21. 

In order to raise the discharge pins during peeling and lower 
them after peeling for transfer, a block 640 is secured to each 
pin (FIG. 15) inbetween the bracket lugs 600,601 previously 
described. The block 640 is connected by a link 642 to a rock 
shaft arm 644 projecting from a rockshaft 646. The latter has 
a crank 648, that carries a roller 650. The roller 650 is slidably 
mounted in a track 652 formed in a raising and lowering lever 
654. The track 652 accommodates forward and aft transfer 
motion of the discharge pins. The lever 654 is pivoted to the 
frame (not shown) at 656 and is pivoted at 657 to a generally 
vertical link 658. The lower end of link 658 is pivoted at 659 
to a cam follower arm 660. The cam follower arm 660 is 
pivoted to the frame (not shown) at 662 and has a roller 664 
that rides in the cam groove 666 of the discharge pin lift cam 
210, previously described. Thus rotation of the discharge pin 
lift cam 210 raises and lowers the discharge pin 120 in ac 
cordance with the timing diagram of FIG. 39 as previously 
described. 

THE PEELING HEAD 

The peeling head is shown in FIG. 1 and that illustrated 
therein is the tandem knife peeling head disclosed in U.S. Pat. 
No. 3,583,457. The peeling head 100 has a base ring 680 that 
is mounted in the frame of the apparatus by means not shown. 
Pivotally mounted below the base ring 680 are four slitter 
knife arms 682, and as disclosed in the aforesaid Vadas appli 
cation, these arms vertically slit the peel as well as assist in 
preventing rotationg of the pineapple P during the peeling 
operation. 
Mounted on the top of the base ring 680 is a peel barrel 684 

which directs the mill cuts to the conveyor 140 and the juice 
cuts to the conveyor 150, previously mentioned, Rotatably 
mounted in the base ring 684 is a rotor 686 driven by a V-belt 
688 and a motor (not shown). The rotor carries tandem peel 
ing knives 690,692 mounted for various pivotal motions ad 
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disclosed in the aforesaid Vadas application. These knives 
produce the mill cuts (peeling) and the juice cuts (eyes) in ac 
cordance with the principles of the peeling head. An upper 
plate 694 of the barrel 684 mounts the guide blocks 632 over 
which the discharge pin slides the pineapple as described. 
Thus as shown in the timing diagram of FIG. 39 afterpeeling 
and before the peelingpin 101 is retracted by its mechanism, a 
stripper plate 110 is advanced beneath the lower end of the 
peeled pineapple (as shown in broken lines in FIG. 21) to sup 
port that end while the peeling pin 101 retracts. At the same 
time the discharge pin 120 is lowered by the mechanism just 
described to enter the core hole. After this the discharge pin 
120 continues to advance, sliding the pineapple over the 
blocks 632 and over to the butt end cutter 130, as previously 
described. The butt end portions B sliced from the lower end 
of the pineapple fall into a collection chute 702 for subsequent disposal. 

BRIEFSUMMARY OF OPERATION 

The operation of the apparatus of the present invention 
relating to a group of four pineapples has been described early 
in the specification and the path of individual pineapples 
through the machine has also been described. Accordingly, 
only a brief summary of the over-all operation will now be 
presented. As before, the more general reference characters 
will be employed. 

Pineapples are advanced continuously, but at a relatively 
close spacing by the feed elevator 10, FIG. 2 and picked up by 
the flights 15 of a cross conveyor 14. The cross conveyor 
flights 15 are spaced farther apart than those of the feed con 
veyor 12. The pineapples are carried across a group former 20 
and when a group of four pineapples is fully on the group 
former, the trap doors 22 retract dropping the group of four 
pineapples into their respective chutes 26. Feed conveyors 30 
have fingers 31,32 that are synchronized to pick up the trailing 
ends of the pineapples in the chutes 26 simultaneously and ad 
vance them through the respective centering heads 40. The 
pusher fingers continue and force the pineapples over coring 
tubes S or 52 of a core turret 50. The core turret indexes 
180° and shifts acially as required and explained in detail be 
fore. This shifting action, which is rather complex, will not be 
reiterated here. 

After having indexed 180° from each pineapple receiving 
position, core completion plates 60 force the pineapples 
further on the core tubes 51 or 52, thus completing the coring 
operation. 
Transfer plates 70 slide the pineapples from their core tubes 

onto peeling pins 101 - 104 of each of four individual, but 
connected peeling turrets 90. The pineapples are not fed 
completely onto their respective peeling pins leaving project 
ing end portions which are severed by the crown cut knives 80 
as they descend in synchronism with the rest of the apparatus. 
Actually, the crown cut knives are in complementary pairs as 
are the transfer plates 70, FIG. 2A. 
After having received a group of four pineapples via the 

core turret and transfer plates, the peeling turret 90 is indexed 
90° three times which brings the peel pins under discussion 
beneath the peeling head 100. Since there are four 90 peeling 
pins at each lane, a group of four pineapples is actually peeled 
after each 90 index of the peeling turret. With the group of 
four pineapples under discussion beneath their respective 
peeling heads 100, the pusher plate 508 beneath a selected 
one of the associated peeling pins (101-104) pushes the 
pineapples up through the peeling heads whereupon the mill 
and juice cuts are removed. After peeling, the stripper plates 
110 advance to support the lower end of the peeled fruit and 
the peeling pins retract. At this time the discharge pins i20 
descend into the core holes of the peeled pineapples. The 
discharge pins then advance, carrying the peeled pineapple 
across the butt end cutters 130 and onto slicers (not shown). 
The indexing and shifting sequences of the peeling turret 90 
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tive basis in the timing diagrams of FIGS. 39 and 40. t 3. 
result of this operation of the multilane peeler, pineapples can 
be fed single file to the apparatus at the rate of about 80 per 
minute and four pineapples will be peeled every 3 seconds. 
This provides ample time for the double contour peeling and 
for the positioning of the various units of the apparatus to 
make such peeling possible, and yet provides a production 
rate that is at least as good as that obtainable by the simple but 
wasteful Ginacca-type peelers. 
Although the best mode contemplated for carrying out the 

present invention has been herein shown and described, it will 
be apparent that modification and variation may be made 
without departing from what is regarded to be the subject 
matter of the invention. 
What we claim is: 
1. Multilane fruit peeling apparatus comprising a cross con 

veyor for simultaneously advancing a line of spaced fruit, a 
plurality of feed conveyors running laterally from said cross 
conveyor, means for transferring fruit from said cross con 
veyor to said feed conveyors, a peeling turret for each feed 
conveyor, a contour peeling head for each peeling turret, a 
core turret between each feed conveyor and the associated 
peeling turret and having at least one coring tube, pusher 
means associated with said feed conveyors for forcing fruit 
onto the adjacent core turret coring tubes, means for indexing 
said core turrets, means for transferring fruit from said in 
dexed core turrets to said peeling turrets, means for indexing 
said peeling turrets, and means for advancing fruit on said 
peeling turrets through the associated peeling heads. 

2. The apparatus of claim it, wherein said feed conveyors 
run generally parallel and from one side of said cross con 
veyor, said core turrets and said peeling turrets being respec 
tively mounted to index and shift simultaneously. 

3. The apparatus of claim i, comprising means for rotating 
said coring tubes. 

4. The apparatus of claim 3 arranged for peeling pineapples, 
said core turrets comprising diametrically opposed coring 
tubes; said peeling turrets each comprising four slidably 
mounted and axially spaced peeling pins arranged circum 
ferentially at a 90 index spacing, said peeling heads being 
above the peeling turrets, means for axially shifting said peel 
ing turrets to bring successive peeling pins of each turret 
beneath its peeling head as the peeling turrets are indexed, 
and means for axially shifting each core turret between its feed 
conveyor and its associated peeling turret; said fruit advancing 
means comprising a peeling pin pusher below each turret and 
its peeling head, and means for lifting said pushers for pushing 
fruit on said peeling pins through the superposed peeling 
heads. 

5. The apparatus of claim 3, arranged for peeling pineap 
ples, wherein said core turrets comprise oppositely extending 
coring tubes, said feed conveyor pusher means having astroke 
that only partially forces pineapples onto said core turret cor 
ing tubes, core completion pushers between said core turrets 
and said peeling turrets for completing the coring operations, 
and knives for removing the pineapple crowns after transfer of 
the pineapples from saidcore turrets to said peeling turrets. 

6. The apparatus of claim 2, wherein said means for trans 
ferring fruit from the cross conveyor to the feed conveyors 
comprises a group former for transferring a group of fruit simultaneously. 

7. The apparatus of claim 6, wherein said group former 
comprises longitudinally spaced slide plates, trap door plates 
between said slide plates, said cross conveyor running above 
said plates and having spaced fruit pushers, and means for 
simultaneously opening said trap door plates to drop fruit for 
pick up by said feed conveyors. 

8. The apparatus of claim 7, comprising chutes beneath said 
trapdoor plates associated with said feed conveyors, and flexi 
ble snubbers between said trapdoor plates and the chutes. 

9. Apparatus for peeling fruit, comprising a peeling turret, a 
relative to the operation of the other units of the apparatus 75 plurality of circumferentially and axially spaced peeling pins 
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along said turret, a peeling head radially spaced from said tur 
ret, means for sequentially loading said peeling pins with un 
peeled fruit at a position that is axially spaced from said peel 
ing head, means for axially shifting and indexing said peeling 
turret to position a previously loaded fruit at said peeling 
head, and means for advancing the peeling pin and fruit thus 
positioned into said peeling head. 

10. The apparatus of claim 9, wherein there are four peeling 
pins on said turret, said pins being at 0, 90°, 180 and 270 
index positions of the turret. 

11. The apparatus of claim 10, wherein said peeling head is 
above the turret and arranged to receive fruit from a vertically 
disposed peeling pin, said fruit loading means being to one 
side of the turret and arranged to load a horizontally project 
ing peelingpin. 

12. The apparatus of claim 11, wherein said peeling turret 
pins extend slidably through the turret, and pusher means 
beneath said turret and aligned with said peeling head for en 
gaging the unloaded end of a peeling pin and pushing the other 
end into the peeling head. 

13. The apparatus of claim 9 wherein said means for loading 
said peeling pins comprises feed conveyor means running 
toward said peeling turret, a core turret between said feed 
conveyor means and said peeling turret, said core turret hav 
ing oppositely projecting core pins, means for loading each 
core pin when it points toward said feed conveyor means, 
means for indexing said core turret 180°, means for shifting 
said core turret axially of said peeling turret, and means for 
transferring fruit from said core turret core pins to said peeling 
turret peeling pins when the core turret has been indexed and 
shifted. 

14. The apparatus of claim 13, comprising means for rotat 
ing said core turret coring tubes. 

15. The apparatus of claim 13, wherein said feed conveyor 
means is offset from said peeling head by the axial spacing 
between adjacent peeling turret pins, and said core turret is 
shifted back and forth by two of said peelingpin spacings. 

16. The apparatus of claim 13, comprising core completion 
means between said core and peeling turrets for forcing fruit 
completely onto said core turret pins after the core turret has 
indexed. 

17. The apparatus of claim 13, wherein the fruit is pineap 
ple, said core to peeling turret transferring means only par 
tially placing the fruit on each peelingpin, and knife means for 
trimming the ends of fruits thus placed. 

18. Apparatus for contour peeling pineapples comprising a 
generally horizontally running feed conveyor, a peeling turret 
having four axially spaced peeling pins at 90 circumferential 
spacings, a contour peeling head above said peeling turret, a 
core turret between said feed conveyor and said peeling turret 
and having a plurality of coring tubes for receiving pineapples 
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from said feed conveyor, means for axially shifting said peel 
ing turret three times in one direction by one axial peeling pin 
spacing and once in the opposite direction by three axial peel 
ing pin spacings, means for indexing said peeling turret 90 
with each shift thereof, means for axially shifting said core tur 
ret back and forth between said feed conveyor and a horizon 
tally disposed peeling pin on said peeling turret, means for in 
dexing said core turret with each shift thereof, means for 
transferring pineapples from said core turret to said peeling 
turret, and means for advancing pineapples on said peeling 
turret through said peeling head. 

19. The apparatus of claim 18, wherein said peeling head is 
offset from said feed conveyor by one peelingpin spacing, said 
core turret has two diametrically opposed coring tubes, and 
said core turret is axially shifted back and forth by two peeling 
pin spacings-three times to one side of the feed conveyor and 
once to the other side of the feed conveyor. 

20. The apparatus of claim 18, wherein said peeling pins are 
slidably mounted in said peeling turret and have pusher exten 
sions, said pineapple advancing means comprising a pusher 
rod below the turret and peeling head for engaging said pusher 
extensions. o 

21. The method of contour peeling pineapples comprising 
the steps of feeding pineapples single file along generally 
parallel lanes, simultaneously coring pineapples from each 
lane, simultaneously indexing the cored pineapples 180' and 
axially shifting them as a group, transferring the group of 
cored pineapples to individual peeling pins, simultaneously in 
dexing the transferred pineapples and axially shifting them as 
a group to peeling heads, and simultaneously contour peeling 
the group of transferred pineapples. 

22. The method of contour peeling fruit comprising the 
steps of continuously supplying the fruit in a single file row, in 
creasing the spacings between the fruits of a group, simultane 
ously dropping the group of spaced fruit and catching the 
group, advancing the group of fruit along individual, generally 
parallel lanes, coring the group of fruit, and simultaneously 
contour peeling the cored fruits of the group. 

23. The method of simultaneously peeling fruits comprising 
the steps of advancing a line of fruit single file, forming the 
fruit into groups, advancing the groups into generally parallel 
lanes, simultaneously coring the fruits of a group, transferring 
the group of cored fruit to peeling pins, indexing the trans 
ferred fruit, and simultaneously peeling the fruits in each 
group after indexing. 

24. The method of claim 23, comprising indexing each 
group of fruit 180 after coring and before transferring the 
group to peeling pins. 

25. The method of claim 23, wherein the transferred fruit is 
indexed in 90 steps, and a group of fruit is peeled after each 
indexing step. 


