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(57) Sammendrag:
Peeling apparatus and a method for biasing lower idle rollers of a roller-type peeling machine against power
rollers to maintain the rollers in contact as the rollers wear. The apparatus inciudes biasing means, such as a

cylinder applying upward pressure against the upper ends of the lower rollers to keep the rollers fri constant
contact.
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PEELER WITH SELF-ADJUSTING ROLLERS

BACKGROUND

This invention relates to peeling apparatus and, more particularly, to roller-type
shrimp-peeling machinery with self-adjusting lower rollers.

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 shrimp-peeling machines, in particular, dominate the bulk shrimp peeling
industry. U.S. Pat. Nos. 2,778,055, January 22, 1957, and 2,537, 355, January 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.

U.S. Pat. No. 2,778,055 shows a peeling machine with a rigid framework supporting
the peeling elements. A transverse beam divides the machine into two peeling sections. The
upper peeling section extends from a rear wall to the beam; the lower peeling section
extends from the beam to the lower front end of the machine. Shell-on shrimp are fed over
the rear wall to the upper peeling section. Channels are formed in the upper peeling section
by groups, or associations, of five rollers for each channel. The association of rollers includes
a power roller forming the base of the channel, two channel-forming rollers flanking and
spaced slightly above the power roller, and two small-diameter insert rollers between the
power roller and the channel-forming rollers. The power rollers extend the full length of the
machine through both the upper and lower peeling sections. The power rollers are
supported in the lower peeling section by base idler rollers, or lower rollers. All the rollers
incline downwardly from the rear wall to the front end of the machine. The channel-forming
rollers and the insert rollers extend only the length of the upper peeling section and are

mounted at the rear wall and at the transverse beam. The power rollers and the channel-
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forming rollers are mounted in fixed locations so that their peripheries are separated a
distance slightly less than the diameter of the insert rollers. In this way, the insert rollers,
which are not fixedly mounted as are the power and channel-forming rollers, can be forcibly
urged by spring pressure into the gaps between the power and channel-forming rollers. The
spring pressure provides a tight nip between the insert roller and the power roller. In the
lower peeling section, two power rollers and a base idler roller, or lower roller, at a lower
elevation form an inverted triangular lower peeling channel. The power rollers rotate the
lower roller by frictional contact. The power rollers rotate in alternate directions to force
shrimp in the upper peeling section into the nips on one side of the channel and then into
the nips on the other side of the channel. The shrimp are unwrapped of their shells in the
nips, the shells falling as waste through the gaps between the power roller and the channel-
forming rollers. Most of the peeling is effected in the upper peeling section. Shells not
removed in the upper peeling section are further subjected to pinching action between the
large-diameter power rollers and the base idler roller in each channel of the lower peeling
section.

The power rollers, the channel-forming rollers, and the lower rollers are typically
constructed of a metal tube or pipe having a rubber coating. With use, the rubber coating on
the power, channel-forming, and lower rollers wears off and the inside surfaces of their
axles wear and gaps form between the rollers. In the lower section, where there are no insert
rollers, the gaps between the power rollers and the lower rollers affect the peeling grips and
degrade performance. The rollers have to be readjusted with respect to one another to
reduce the gaps. This is typically done by manually raising the upper ends of the lower

rollers. These manual readjustments have to be performed quite often, and the fastening
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hardware sometimes comes loose because of inadequate tightening and the vibration of the

peeler.

BRIEF DESCRIPTION OF THE DRAWINGS

These features and aspects of the invention are better understood by referring to the
following description, appended claims, and accompanying drawings, in which:

FIG. 1 is a perspective view of a peeling machine embodying features of the
invention;

FIG. 2 is a cross section of FIG. 1 along lines 2-2, showing self-adjusting lower rollers;

FIG. 3 is a side elevation view of the self-adjusting lower rollers of FIG. 2;

FIG. 4 is a perspective view of the self-adjusting lower rollers of FIG. 2; and

FIG. 5 is an end elevation view looking down the lower peeling section of a peeler as

in FIG. 1 and showing two kinds of roller-adjustment mechanisms.

DETAILED DESCRIPTION

An exemplary version of a peeling apparatus embodying features of the invention is
shown in FIG. 1. 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: channel-forming rollers 30 and power
rollers 32. In an upper peeling portion of the peeling apparatus, a plurality of side-by-side
peeling channels are formed by a power roller 32 flanked by two channel-forming rollers 30.
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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 held down into the crotches between the power and
channel-forming rollers. The insert rollers rotate by contact with the powered rollers, which
are driven alternately clockwise and counterclockwise by the drive system. The insert rollers
are typically made of stainless steel with or without surface texturing. The insert rollers are
encircled at various positions along the channel by straps 40. The straps, which are attached
to the frame, are tensioned by springs, for example, to pull the insert rollers down into the
crotches to form peeling nips with the lower roller assembly.

A lower peeling portion of the peeling apparatus is formed by the power rollers 32
supported on lower idle rollers 42, also referred to as lower rollers. Unlike the power rollers
and the channel-forming rollers, the lower rollers are passive and rotate only by frictional
contact with the power rollers. Like the power rollers, the lower rollers are tubes preferably
coated with a rubber-like material. The channel-forming rollers 30 and the insert rollers 38
do not extend down into this lower peeling portion of the apparatus. The peeling nip
formed in the lower peeling section 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 channel-forming rollers 30 and the power rollers 32 are powered at the
upper end of the peeling apparatus. 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. 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. As the rack gear
reciprocates, the powered roller assemblies rotate clockwise and counterclockwise in
synchrony with the rack. 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 plate admit the drive member portion of the powered roller assemblies into an
engagement position with the drive system of the peeling apparatus.

One device for biasing the lower idle rollers against the power rollers in the lower
peeling section is shown in FIGS. 2—4. A biasing means, such as a mechanical cylinder 54, is
mounted to a mounting bracket 56 affixed to a support 58 that extends across the width of
the peeling apparatus. (For clarity, only one cylinder is shown mounted to the support in
FIG. 4.) The support supports axles 60 at the lower ends of the channel-forming rollers 30.
The support also provides U-shaped openings 62 to accommodate the power rollers 32 and
vertical slots 64 that admit axles 66 at the upper ends of the lower idle rollers 42. The
support also defines a demarcation between the upper peeling section and the lower peeling
section, in which peeling channels 67 are formed between consecutive power rollers 32 and
above laterally offset lower rollers 42 flanked by the power rollers. The axles of consecutive
lower rollers 42 are supported on opposite arms 68, 69 of a yoke 70. The axles 66 rest on the
arms in indentations 72 formed on the tops of each arm. The arms extend outward from a
central connection 74. The bottom end 76 of the cylinder is attached to a flange 78 at the
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bottom of the mounting bracket 56. The piston rod 80 at the top end of the mechanical
cylinder is attached to the central connection 74 of the yoke 70. The cylinder 54 extends its
piston rod upward, as indicated by arrow 82, pushing against the yoke 70, which biases the
lower rollers 42 supported on each arm 68, 69 against the power rollers 32. The vertical slots
64 in the support plate 58 provide a range of adjustment for the axles 66 at the upper ends of
the lower rollers 42. As the outer surfaces of the power and lower rollers wears, the cylinder
keeps the lower rollers in contact with the power rollers along the length of the lower
peeling section by pushing the axles 66 of the lower rollers higher up in the vertical slots 64.
By maintaining steady pressure against the upper ends of the lower rollers, the cylinders are
self-adjusting to changes in the roller diameters as the rollers wear and to changes in the
roller position as the inside surfaces of the axles 66 wear.

For illustrative purposes, two different kinds of cylinders are shown in FIG. 5. The
cylinder on the left is the mechanical cylinder 54 of FIGS. 2—4 mounted in the same way to its
mounting bracket 56. The adjacent cylinder is a shorter pneumatic cylinder 84. The
pneumatic cylinder is attached at its top end 86 to a horizontal flange portion 90 of a
mounting plate 92, which is in turn affixed to the frame support (not shown in this figure).
The yoke 70 is the same for both cylinders. The pneumatic cylinder’s piston arm 94, which is
attached to the yoke, biases the lower idle rollers 42 against the power rollers 32 in the same
way as the mechanical cylinder 54.

Although the invention has been described in detail in reference to a couple of
preferred versions, other versions are possible. For example, biasing means other than
mechanical or pneumatic cylinders may be used. Springs or other elastic members or other
kinds of linear actuators that maintain pressure against the lower rollers” axles may be used

to make the rollers self-adjusting. As another example, although the yoke described allows
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one cylinder to be used to bias two lower rollers, longer yokes biasing more than two rollers
could be used. Alternatively, the cylinders could be used without yokes, with each lower
roller biased by a dedicated cylinder. So, as these few examples suggest, the scope of the

claims is not meant to be limited to the details of the preferred versions.
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Patentkrav
1. Pilleindretning, der omfatter:

en reekke frem- og tilbagegaende effektruller (32), der er anbragt med afstand til hinanden

lateralt pa tveers af pilleindretningens bredde;

en rekke nedre tomgangsruller (42), der ligger under reekken af effektruller langs en del af

leengden af pilleindretningen i positioner under og lateralt forskudt fra effektrullerne;

forspaendingsmidler (54; 84) til opretholdelse af kontakten mellem hver nedre tomgangsrulle

og to pa hinanden fglgende effektruller,

hvor forspandingsmidlet er anbragt i den ene ende af de nedre tomgangsruller og forspander

tomgangsrullerne op 1 kontakt med effektrullerne.

2. Pilleindretning ifglge krav 1, hvor de nedre tomgangsruller (42) omfatter aksler (66), og
pilleindretningen endvidere omfatter en understgtning (58) naermest den ene ende pa de nedre
tomgangsruller, og hvor forspendingsmidlet omfatter mindst en cylinder (54; 84), der er
forbundet mellem understgtningen og en ende af akslerne til forspanding af de nedre

tomgangsruller mod effektrullerne (32).

3. Pilleindretning ifglge krav 2, hvor den mindste ene cylinder (54; 84) er en mekanisk eller

pneumatisk cylinder.

4. Pilleindretning ifglge krav 2, hvor forspendingsmidlet endvidere omfatter et

monteringsbeslag (56), der forbinder den mindst ene cylinder (54; 84) med understgtningen.

5. Pilleindretning ifglge krav 2, hvor forspandingsmidlet endvidere omfatter et 4g (70) med
to arme (68, 69), der strekker sig 1 modsatte retninger fra en central forbindelse (74) til
cylinderen (54; 84), hvor hver arm gar i indgreb med enderne af akslerne (66) af pa hinanden

fplgende nedre tomgangsruller (42).

6. Pilleindretning ifglge krav 2, hvor understgtningen (58) omfatter en vertikal spalte (64) til
at modtage en ende af en af akslerne (66) af de nedre tomgangsruller (42) og for at ggre det
muligt, at de nedre tomgangsruller kan presses leengere op 1 kontakt med effektrullerne (32), 1

takt med at rullerne slides.
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7. Fremgangsmade til opretholdelse af kontakt mellem en nedre tomgangsrulle (42) og to pa

hinanden fglgende effektruller (32) i en pilleindretning, hvilken fremgangsmade omfatter:

at forspende den ene ende af en nedre tomgangsrulle (42) opad i kontakt med to pa hinanden

fplgende effektruller (32).
8. Fremgangsmade ifglge krav 7, omfattende:

at forspende den ene ende af to pa hinanden fglgende nedre tomgangsruller (42) i kontakt

med en af effektrullerne (32).
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FIG. 5
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