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Sammendrag:

A peeling machine having series of insert rollers held down into notches between
larger-diameter power rollers by holddowns. The holddowns include pins made of a bearing material received

directly in bores in the ends of the insert rollers without conventional bearing sleeves. The heads of the pins
may be coned to provide thrust bearings against concave interior ends of the bores.
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LONG-LIFE PEELER INSERTS AND HOLDDOWNS

BACKGROUND

The invention relates to peeling apparatus and, more particularly, to roller-type
shrimp-peeling machinery.

Originally introduced because of the high labor costs of peeling small shrimp by
hand, shrimp-peeling machines are now widely used in the shrimp-processing industry.
Roller-type peeling machines, in particular, dominate the bulk shrimp-peeling industry. U.S.
Patent Nos. 2,778,055, Jan. 22, 1957, and 2,537,355, Jan. 9, 1951, both to Fernand S., James M.,
and Emile M. Lapeyre, describe the basic structure and principles of operation of roller-type
shrimp peelers.

In the upper peeling sections of conventional roller-type peelers, a series of small
diameter stainless steel insert rollers rest between and on a rubber-coated upper power
roller and an adjacent rubber-coated lower power roller vertically and horizontally offset
from the upper roller. The insert rollers are rotated by contact with the rubber-coated rollers.
Peeling nips are formed between the insert rollers and the lower rollers. The rollers rotate
continuously in one direction and then the other to grab and release shrimp urged down the
lengths of the rollers by a stream of water and gravity. The insert rollers are held down in
the notches between the larger-diameter upper and lower power rollers by holddowns. As
shown in FIG. 9, conventional holddowns 154 include a narrow strap 156 that fits through
the narrow space between the lower and upper rollers and that has a hooked portion 158 at
one end encircling and retaining a cylindrical stainless steel pin 160. Springs attached
between the peeler frame below and holes 162 in the straps bias the holddowns into contact

against the rubber-coated rollers. The insert rollers 164 are made of stainless steel and have
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axial bores 166 formed in each end. The bores are lined with a bronze bearing sleeve 168.
The holddown pins 166 are received in the bores. The insert rollers 164 rotate on the pins 160
with the bronze bearing sleeves 168 providing a low-friction bearing surface to the stainless
steel pins.

When a conventional insert roller is new, as in FIG. 10A, the holddown pin 160 rests
on the bearing sleeve 168 in the bottom of the bore of the insert roller 164. The contact area
between the pin and the sleeve is relatively broad. (In both figures, the diameter of the pin is
exaggeratedly small relative to the diameter of the bore for better viewing.) As the bronze
bearing sleeve 168 wears, however, as shown in FIG. 10B, the contact area decreases to close
to an axial line of contact 171 along the bottom of the bore 166. Furthermore, because the
bottom of the bronze bearing has largely worn away, the stainless steel pin 160 bears directly
on the stainless steel bore wall 172 of the insert roller 164. This stainless-on-stainless contact
increases friction and can cause galling.

The depth of the bore 166 in the insert 164 is greater than the distance of the blunt
ends 174 of the pin from the side 175 of the hooked portion 158 of the holddown, as shown
in FIG. 9. This makes it possible for the insert rollers 164 to contact the sides 175 of the
stainless steel hook portion 158 of the holddowns 154. The rotation of the insert on the
hooked portion produces an annoying squeaking sound, as well as an increase in friction.

Thus, there is a need for a less noisy peeler with longer lasting insert rollers and

holddown pins.

SUMMARY
This need and others are provided by an insert-roller system embodying features of

the invention. One version of such a system for a roller-type peeler comprises a holddown



10

15

20

DK 178367 B1

and an insert roller. The holddown includes a holder at one end of a shank. A pin is retained
in the holder. The insert roller is made of a wear-resistant material, such as stainless steel. A
bore at one end of the insert roller is bounded by a bore wall. The holddown pin is received
in the bore. The pin is made of a different material from the insert roller and serves as a
bearing surface against the bore wall as the insert roller rotates on the pin.

Another version of an insert-roller system for a roller-type peeler comprises a
holddown and an insert roller. The holddown includes a holder at one end of a shank. A pin
having a head at one end is retained in the holder. An axial bore at one end of the insert
roller has a blind end bearing against the coned head of the pin, which serves as a thrust
bearing to prevent contact between the insert roller and the holder.

In a preferred embodiment of either of the above versions the pin is made of a bronze
material and the insert roller is made of steel.

Further, in a preferred embodiment of either of the above versions the pin has one or two
coned heads, and the he insert rollers correspondingly has one or two concave blind end

bearing.

According to another aspect of the invention, a peeler comprises a plurality of
reciprocating upper rollers spaced apart laterally across the width of the peeler. An array of
lower rollers underlies the array of upper rollers along a portion of the length of the peeler
at positions below and laterally offset from the upper rollers. Series of insert rollers are made
of a wear-resistant material. Each series of insert rollers extends along the length of the
peeler and rests simultaneously on one of the upper rollers and one of the adjacent lower
rollers. Each of the insert rollers has opposite ends with an axial bore in each end.

Holddowns each have a holder retaining a pin at an upper end. A shank portion extends
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downward from the holder through a gap between one of the upper rollers and an adjacent
one of the lower rollers. The shank is biased downward. The pins are made of a material
different from the wear-resistant material of the insert rollers. The pins are received in the

axial bores of the insert rollers, which rotate on the pins.

BRIEF DESCRIPTION OF THE DRAWINGS

These aspects and features of the invention are described in more detail in the
following description, appended claims, and accompanying drawings, in which:

FIG. 1 is a perspective view of a roller-type peeler embodying features of the
invention;

FIG. 2 is a cross sectional view of a portion of an upper peeling section of the peeler
of FIG. 1;

FIG. 3 is a side view of an interior insert holddown of the peeler of FIG. 1;

FIG. 4 is an enlarged perspective view of a portion of the interior insert holddown of
FIG. 3;

FIG. 5is a side view of an outer holddown of the peeler of FIG. 1;

FIG. 6 is a perspective view of one end of an insert series of the peeler of FIG. 1;

FIG. 7 is an exploded view of a holddown as in FIG. 3 showing its connection to two
inserts;

FIGS. 8A and 8B are exaggerated cross sections of the end of inser rollers of FIG. 6 in
new and worn conditions;

FIG. 9 is an exploded view of a holddown of the prior art, showing its connection to

two prior art inserts, respectively; and
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FIGS. 10A and 10B are exaggerated cross sections of the end of one of the inserts of

FIG. 9 in new and worn conditions.

DETAILED DESCRIPTION

An exemplary version of a peeling apparatus embodying features of the invention is
shown in FIGS. 1 and 2. The peeling apparatus 20, which is typically used to peel shrimp,
includes a frame 22 consisting of front and rear legs 23, 24 forming a framework with
various cross-bracing and support members. A bed 26 supports peeling rollers that slope
downward from a first product-entrance end 27 to a second product-exit end 28. (To
simplify the drawing, a finger frame, typically used to urge shrimp into peeling positions, is
not shown.) The rollers shown in FIG. 1 include two kinds of powered rollers: upper
channel-forming rollers 30 (also referred to as upper rollers 30) and lower power rollers 32
(also referred to as lower rollers 32). The upper channel-forming rollers 30 and the lower
power rollers 32 are also referred to as power rollers. In an upper peeling portion of the
peeling apparatus 20, a plurality of side-by-side peeling channels are formed by a lower
power roller 32 flanked by two upper channel-forming rollers 30. All three rollers forming
each upper channel are powered directly by the peeling apparatus’s drive system. Each of
these rollers is made of a tube, typically steel, coated with a coating such as a rubber-like
material to form an outer peeling surface. The coating could be a polyurethane, as well as
other synthetic or natural materials, to provide the peeling effectiveness or durability
required by the application. The coating could be left off and the uncoated tube constructed
entirely of stainless steel, for instance, with or without a knurled, sandblasted, or otherwise
textured surface. The upper peeling channels are further formed by narrow-diameter insert

rollers 38 (also referred to as “inserts” 38) held down into the notches between the power
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rollers 30, 32. The insert rollers 38 rotate by contact with the power rollers 30, 32, which are
driven alternately clockwise and counterclockwise by the drive system. The insert rollers 38
are typically made of stainless steel with or without surface texturing. The insert rollers 38
are encircled at various positions along the channel by holddowns 40. The holddowns 40,
which are attached to the frame 22, are tensioned by springs 41, for example, to pull the
insert rollers 38 down into the notches between the power rollers 30, 32 to form peeling
nips 43 with the lower rollers 30. Rods 45 are each threaded at least at a bottom end with a
wing nut 49 compressing the spring 41 surrounding a portion of the lower end of the rod 45
against the frame 22. Hooks 51 at the end of the rod 45 hook into holes (66, 162) formed in a
lower or downwardly facing end of the holddowns 40. The spring pressure is adjusted with
the wing nut 49. The holddowns 40 serve the purpose of holding down the insert rollers 38,
so that they remain in close contact with the power rollers during operation of the peeling
apparatus 20. The holddowns could also be called “means for holding down the insert
rollers 38”.

A lower peeling portion of the peeling apparatus 20 is formed by the lower power rollers
32 supported on lower idle rollers 42. Unlike the power rollers 32 and the channel-forming
rollers 30, the lower idle rollers 42 are passive and rotate only by frictional contact with the
power rollers 32. Like the power rollers, the lower idle rollers 42 are tubes preferably coated
with a rubber-like material. The channel-forming power rollers 30 and the insert rollers 38
do not extend down into this lower peeling portion of the apparatus. A peeling nip is
formed in the lower peeling section, and produces a peeling action different from that in the
upper peeling section. Subjecting product to be peeled, such as shrimp, to both kinds of

peeling action produces a more effectively peeled product.
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Both the upper channel-forming rollers 30 and the lower power rollers 32 are
powered at the upper end of the peeling apparatus 20. A drive system comprising, for
example, a rack gear 44 linked to a crank and a pitman arm driven by a motor (not shown) is
used to reciprocate the rack gear 44. A drive member 46, including a toothed gear wheel 47
connected at a first end of each of the powered roller assemblies, meshes with the rack gear
44. As the rack gear 44 reciprocates, the powered roller assemblies (of power rollers 30, 32)
rotate clockwise and counterclockwise in synchrony with the gear rack 44. Idler wheels 48,
in rolling contact with the upper surface of the rack, retain it in position. A cover plate 50 at
the first upper end of the powered roller assemblies may be used to separate the drive
system from the peeling channels. Openings 52 formed in the cover plate 50 admit the drive
member portion of the powered roller assemblies into an engagement position with the
drive system of the peeling apparatus 20.

An interior holddown 54 used between consecutive insert rollers 38 is shown in
FIGS. 3 and 4. The holddown 54 is shown as a narrow strap having a shank 56 and a hook-
like holder 58 at the top end of the shank 56. The strap is made of a durable, wear-resistant
material, such as stainless steel. A pin 60 is retained in the holder 58 by a press fit, for
example. The pin may be knurled 62, as indicated in Fig. 4, for better retention in the holder
58. The pin 60 in the interior holddown 54 extends outward in opposite directions from the
holder 58 and terminates in heads 64 at each of the opposite ends of the pin 60. In the
embodiment shown in Fig. 3 the heads are coned heads 64. The coned heads could also be
called “heads having a conical tip”. A hole 66 in the bottom end of the strap engages the
hooks 51 on the threaded rod 45, as shown in FIG. 2. The pin 60 is made of a bearing

material different from the strap material. Bronze is one example of the bearing material for



10

15

20

DK 178367 B1

the pin 60. The holder 58 and shank 56 may be made of a harder, wear-resistant material,
such as stainless steel

FIG. 5 shows an outer holddown 68 that engages the outer ends of the first and last
insert rollers 38 in an insert-roller series (arranged in extension of each other in axial
direction of the rollers 38). The outer holddowns 68 have a lower shank 70 that differs in
shape from the shank of the interior holddowns 54. The difference is for conforming to the
structure of the peeler at the upper and lower ends of the upper peeling channels and to
direct the line of force biasing the holddown 68 into the end of the insert roller 54 with an
axial, as well as a radial, component. The outer holddowns 68 have a holder 72 for a one-
sided pin 74 terminating in a single head 76, i.e. the pin only extends on one side of the
shank 70 and the holder 72. In the embodiment shown the head 76 is a coned head 76, which
could also be called a head with a conical tip 76. The pin 74 is made of a bearing material,
such as bronze, and the holder 72 and shank 70 are made of a harder, wear-resistant
material, such as stainless steel.

As shown in FIG. 6, each insert-roller section 78 is made up of a series of insert rollers
38 that rotate on the pins of holddowns 40 —outer holddown 68 at the two ends of the series
of inserts 38 and interior holddowns 54 between consecutive insert rollers 38.

The interior holddowns 54 and the outer holddowns 68 are two types of holddowns
as shown in Fig. 2. Thus, the holddowns 40 shown in Fig. 2could be of either type depending
on whether they were situated between insert rollers 38 or at the end of insert rollers 38,
respectively.

As shown in FIG. 7, the opposite coned heads 64 of an interior holddown 54 bear
against concave blind ends 80 of axial bores 82 in the ends of each insert roller 38. The blind

ends 80 are, for example, complementary conical end walls of bore walls 84 bounding and
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defining the bores 82. The distance 86 from the holder 58 to the tip end of the pin’s coned
head 64 is preferably greater than the length 88 of the axial bore 82 in the insert roller 38 so
that the end face 90 of the insert roller 38 doesn’t bear against the holder 58. Thus, the
conical head 64 of the pin 64 serves as a thrust bearing against the insert roller 38. As an
alternative, ball bearings 89 pressed or otherwise deposited in the bores 82 between the
interior end walls 80 and the heads or ends of the pins 60, which can be flat as in FIG. 9,
rather than coned (conical), can serve as thrust bearings between the insert rollers 38 and the
holddowns 54 to reduce noise. This ball bearing arrangement may also be used for the outer
holddowns 68, as shown in Fig. 5, where ball bearings 89 pressed or otherwise deposited in
the bores 82 between the interior end walls 80 and the heads or ends of the pins 74, which
can be flat as in FIG. 9, rather than coned (conical), can serve as thrust bearings between the
insert rollers 38 and the holddowns 68 to reduce noise.

As shown in FIGS. 8A and 8B, the insert roller 38 does not require a bearing sleeve
168 as in the prior art insert 164 of FIGS. 10A and 10B. For this reason, the bore 82 in the
improved insert roller 38 can be small in diameter, which allows for a greater bore wall
thickness 92 resistant to flaring. When the holddown pin 60 is new, it is cylindrical, as in
FIG. 8A. As the pin 60" wears, as shown in FIG. 8B, its softer material conforms to the shape
of the bore and provides a large bearing contact area 94 with the bore walls 84. And only the
holddown is replaced instead removing and reinstalling bearing sleeves in the insert rollers.
(In both figures, the diameter of the pin is exaggeratedly small relative to the diameter of the

bore for better viewing.)
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Patentkrav

1. Indferingsrullesystem til en pilleindretning (20) af rulletypen, omfattende:

en nedholder (40, 54, 68), indbefattende:
en stamme (56, 70);
en stift (60, 74), der er fastgjort i en forste ende af stammen (56, 70);

en indferingsrulle (38), der er fremstillet af et slidsteerkt materiale og har en udboring
(82) i den ene ende, som er afgraenset af en udboringsveeg (84), til modtagelse af
stiften (60, 74) af nedholderen (40, 54, 68);

hvor stiften (60, 74) er fremstillet af et andet materiale end indferingsrullen (38) og
fungerer som en lejeflade mod udboringsvaeggen (84), nar indferingsrullen (28)
roterer pa stiften (60, 74).

2. Indferingsrullesystem ifolge krav 1, hvor stiften (60, 74) er fremstillet af et
bronzemateriale, og indferingsrullen (38) er fremstillet af stal.

3. Indferingsrullesystem ifelge krav 1 eller 2, hvor stammen (56, 70) og stiften (60, 74) er
fremstillet af forskellige materialer.

4. Indferingsrullesystem ifolge et af kravene 1-3, hvor nedholderen (40, 54, 68) indbefatter
en holder (58, 72) i den forste ende af stammen (56, 70), hvor stiften (60, 74) fastholdes af
holderen (58, 72).

5. Indferingsrullesystem ifglge krav 4, hvor stiften (60, 74) har et hoved (64, 76), og
udboringen (82) har en blind ende (80), der stetter mod hovedet (64, 76) af stiften (60,
74), der fungerer som et trykleje.

6. Indferingsrullesystem ifelge krav 5, hvor afstanden (86) mellem holderen (58, 72) og
spidsen af stiftens (60, 74) hoved (64, 76) er storre end udboringens (82) leengde (88) i

indferingsrullen (38).

10
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Indferingsrullesystem ifolge et af kravene 4-6, hvor stiften (60) streekker sig udad i

modsatte retninger fra holderen (58) og ender i hoveder (64) i modsatte ender.

Indferingsrullesystem ifolge et af kravene 1-7, omfattende en serie af indferingsruller

(38), der er anbragt roterbart ende mod ende ved hjeelp af nedholdere (54) mellem pa

hinanden folgende indferingsruller (38).

Indforingsrulle ifolge et af kravene 4-6, omfattende en stift (74), der fastholdes af

holderen (72), hvor stiften (74) streekker sig udad fra holderen (72) til et hoved (76).

Indferingsrulle ifolge et af kravene 1-9, endvidere omfattende et kugleleje (89), der er

anbragt i udboringen (82), og hvor stiften (60, 74) har et fladt hoved (64, 76), som

kuglelejet (89) stotter mod for at fungere som et trykleje.

Indferingsrulle ifelge et af kravene 1-9, hvor stiften (60, 74) har et kegleformet hoved (64,

76), og udboringen (82) har en konkav blind ende (80).

Pilleindretning 20 omfattende:

en reekke frem og tilbagegdende ovre ruller (30), der er anbragt med afstand til hinanden
lateralt pa tveers af pilleindretningens (20) bredde;

en reekke nedre ruller (32), der ligger under reekken af ovre ruller langs en del af
leengden af pilleindretningen (20) i positioner under og lateralt forskudt fra de ovre
ruller (30);

en flerhed af serier af indferingsruller (38), der er fremstillet af et slidsteerkt materiale,
hvor hver serie straeekker sig langs pilleindretningens (20) leengde og samtidigt hviler
pa en af de ovre ruller (30) og en af de naboliggende nedre ruller (32), hvor hver af
indferingsrullerne (38) har modsatte ender med en aksial udboring (82) i hver ende;

en flerhed af nedholdere (40, 54, 68), der hver iseer har en stift (60, 74), som i en gvre

ende er fastgjort til en stamme (56, 70), der streekker sig nedad fra stiften (60, 74)

11
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gennem et mellemrum mellem en af de ovre ruller (30) og en naboliggende af de
nedre ruller (32) og er forspeendt nedad, hvor stifterne (60,74) er fremstillet af et
andet lejemateriale end det slidsteerke materiale af indferingsrullerne (38);
hvor nedholdernes (40, 54, 68) stifter (60,74) modtages i de aksiale udboringer (82) af
5 indferingsrullerne (38), og indferingsrullerne roterer pa stifterne (60,74).
13. Pilleindretning (20) ifelge krav 12, hvor nedholderne (40, 54, 68) og indferingsrullerne
(38) kan omfatte et hvilket som helst af treekkene i indferingsrullesystemet ifolge et af
kravene 2-10.
14. Pilleindretning (20) ifelge krav 12 eller 13, hvor nedholderne (68) i de modsatte ender af
10 serien af indferingsruller (38) omfatter stifter (74) med et enkelt hoved (76), og
nedholderne (54) mellem pa hinanden folgende indferingsruller (38) i serien omfatter

stifter (60), der straekker sig udad i modsatte retninger til hovederne 64.

12
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