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The present invention relates io process for peeling and
cleaning shrimp and is a divison of my co-pending
application filed July 21, 19352, Serial No. 299995,
entitled Shrimp Peeling and Device.

An object of this invention is to provide a process for
removing the meat of shrimp from their heads and hulls
without crushing or otherwise the meat.

It s another object of this invention to provide a
process which is particularly adapted for peeling and
cleaning shrimp of various sizes.

It is a further object of this invention to provide a
novel process for separating the head and hull of shrimp
from the shrimp meat in a simple and efficient manner,

Tt is a atill further object of this invention to provide a
process for peeling and cleanlng shrimp, the steps of
which ere few and simple and casily and inexpensively
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A still further object of the invention is to provide a
process for peeling shrimp in which a squeezing or pinch-
ing action i3 exerted vpon the shrimp simultaneously
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with a rolling action in order to break the membrane 35

holding the sections of the hull or shell together and 10
thus loosen the sections of hull or shell from the shrimp
maats,

In a more specific aspect, it is a still further object of
the invention to communicate to the shrimp & high
frequency vibration while the shrimp are being rofled and
squeczed or pinched to faciiitate the breaking of the
membrang of the hull and shell and to thus aid in the
separation of the shrimp meats from the huoll or shell.

It is a still further object of the invention to provide a
process for peeling shrimp in which the shrimp are
cleaned by flushing water vpon the same, which will
wash down the shrimp heads and hulls and which will
ease the movement of the shrimp as it is subjected to
the pressure of the squeezing or pinching action and the
rolling action as previously described.

With the foregoing and other objects in view the steps
of the process will be more fully described hersivafter
and more particularly pointed out in the appended claims.

For convenience in describing the several steps of the
process the accompanying drawings disclose a form of
machine which, among mbers, may be emploved to carry
oul the process.

in the drawings, in which like parts are denoted by
the same reference numerals throughout the several
views: ¢
. Figure I is a side elevational view, with parts broken
sway amd parts shown in section, of a machine which
discloses the various steps of ths process.

Figure 2 is a cross-seciional view taken on an enlarged
scale an the line 2—2 in Figure 1.

Figure 3 iy a verticai longitudinal fragmentary section
taken on & magnifled scale on the line 3—3 in Figure 2.

Figure 4 is a vertical cross-sectional view taken on the
line 4—4 in Figure 3.

Figure 5 {5 a plan view, with parts broken away and
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The outer cover 21 may be provided with ridges or
grooves fo present & relatively rovgh surface to the
shrimp to be peeled nnd ecleaned.

Operatively connected to the shaft 19 of each of the

previously pointed ouot, the reapecs
tive rollers 18 of the tiers 14, 15 are in contacting relation
with the rollers of the first set 13, and therefore drive the

latter upon being actoated by the drive mechanism 25,
The drive mechanism 28 embodies a stob shaft 26
rotatably journalled intermediate its ends on the frame 11
by means of the bearing 27 and having one end slidably
received and supported within the bore 20 of the shaft
19 of the adj t one of the rollers 18. The other ond
of each of the stub shafis 26 is provided with a drive
pulley 28 which iz engaged by a belt as hereimafter
described. Accordingly, each of the rollers of the second
set 18 of the tiers 14, 15 will be rotated gbout an axis
of the frame and effect a corre-

rotation of the rollers of the

Operatively connected o the other end of each of the
rollers 18 of the tiers 14, 15 is & reciprocaling mech-
aniem, generally designated by the reference numeral 30
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the frame 11 intermediate its ends by mesns of the bear-
ing 32, the shaft having one end fixedly secured 1o the

A



[
X ]
vy

i e

et e i iy

2,714,108

adjucent end of the shaft 19 and having its other end pro-
vided with a flanged aonular ccllar 33 which is looscly
received and supported within an annular housing 34,
Accordingly, the stub shaft 31 rototably supports the
adjacent ¢nd of the shaft 19. A connecting rod 35 ex-
tends between the annolar hoosings M of each set of
rollers 18, Operatively connected to the end adjacent
ones of the annular housings 34 carried by the connect-
ing rod 35 is an ecceniric 36, the operative connection
being effected by means of a collar 37 superimposed
about the eccentric 36 and

collar 37 and pivotally supported to the annular housing
34 by means of the pivot pin 39, The eccentric 36 is
secured to drive shafit which is driven by an

priate motor (not shown). Accordingly, uvpon the roto-
tion of the shafi 40 and eccentrics 36, the rollers 18 o
the tiers 14, 15 will be reciprocated longitudinally of the
rollers 13. 1t s 1o be moted, upon reference to Figure
5, that the end of the stub shaft 2§ received within the
bore 20 is squared, so that the desired reciprocatory mowve-
ment can be effected without hindering the operability of
1he drive mechanism 25 which rotates the rollers 18,

In Figure 3 there is shown the rotatable mounting for
the rollers 18, the mounting including a bearing 43 which
is resiliently supported on the frame 11 by means of the
springs 44 and 45, Accondingly, when relatively large
shrimp pass between the roflers 13 and 18, the bearing
43 will be permitted to ride up due to its resilient mount-
ing to thereby melease the excessive pressure om the
shrimp which may cauge damage to the meat thercof.

Owerlying the tiers of rollers 14, 15 and supported on
the frame 11 s a watering system, generally designated
by the reference numeral 46 which embodies a plurality
of transversely extending, perforated condults 47, each of
the conduits being provided with a suitable control valve
48. The water system is a closed one, and is provided
with & pump 4% for circulating the water through the
conduits 47. As the water passes over the ouler cover-
ing 22 of the rollers 13, 1B, the sccumulated shrimp
heads and hulls will be washed do beneath the
rollers and if desired cavght in a pan (not shown) pro-
vided to receive the same.

Positioned intermediate the spaced ends of the tiers
14, 15, and supported on the frame 11 §s a separating
means, generally designated by the reference numeral 50,
for separating the ment of the shrimp from the loosened
flls and heads. As clearly shown in Figure 1, the sep-
arating means S0 embodies a pair of rollers 51, 52 mount-
ed on the frame 11 for rotary movement about spaced,
trapsversely extending axes £3 and 24, Extending he-
tween the rollers 57, 52 and the adjacent rollers 13 of
the tiers 14, 15 arc guide plates 55, 56 and 57. The
rollers 51, 52 are driven, preferably at high speed, in
the direction of the srrows shown in Figure 1 by appro-
priate mechanism (not shown). Positioned contigucus
to and spaced above cach of the rollers 51, 52 is a bucket
60, 6I. The disposition of the buckets 60 and 61 i3 se-
lected with respect to the rollers 51 and 52, so that the
Hghter shrimp hulls and heads will be separated from the
shrimp meat by a centrifugal force applied to the lighter
waste products. It is to be further noted that the water
system 46 is provided with jets 62, 63 facing the rollers
51, 51 to maintzin the Iatter and the adjacent guide plates
35, 56, 57 moistened and relatively clean,

Contigrious to the uppermost end of the tier 14 is a
conveyor means, generally designated by the reference
numeral &5, for carrying the shrimp into the adjecent
uppermost end of the ter 14,

Rotation of the rollers 18 may b2 accomplished by any
suitable drive, for instance by a belt drive 83, shown in
Figuere 1, from the shaft 84 of an electric or other motor
fnot shown). The shaft 84 iz shown as having a fast
pulley B5 engaged by the belt 83 at its lower end. The
upper end of the belt 83 is trained about a pulley 28 fast
on the shaft 26 of the centrzl upper roller 18, The
power thiis applied to the ceniral upper roller 18 is trans-
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* 13, 18, Due to the springs 44,

of the blocks 43 and their rollers 18 under the influence

i iy blocks 43 may slide up and
which pass through the coil springs
44, 45 and the slecves 84. Heads 56 on the lower ends
of the guide rods 95 engage beneath the frame member 11
while the sleeves 94 seat on the upper surface of the frame
member 11. The springs 44, 45 abut at their lower ends
against the sliding bearing blocks 43 and at thelr upper
ends against the fixed cross-bars 99 supported by the
uprights 8. These uprights 98 and the cross-bars 99
constitute spring frames having fest 100 resting vpon the
:ﬂm:“ member 11 to which they are bolted by the bolts

Shell and trath removal dicts 192 are connecied to
the buckets or troughs &0, 61, Tho waste is removed
by water fed into the buckets or troughs 60, 61 by the
jets &2, 63,

The lower banks of rollers 13, togother with their
shafts 103 and bearings 104, are mounted upon and ear-
I'IH.! by vibratable frame members 115, which permit of
& high frequency vibration preduced by a high speed elec-
tric motor 105 affixed (o the frame 118, the rotary arma-
ture shaft of which has affixed thereto an eccentric weight
186. The motor 105 and eccentric weight 106 will pro-
doce a high frequency vibration of not less than 500
per minute and an optimum frequency for efficient apera-
tion as high as 2,000 per minute.

In Figure § it is made clear that the square cavities 20
of the shafis 19 are of greater axial lengths than the
square sections of the shafts 26 that fit therein. ‘This pro-
vides clearance for the rollers 18 to reciprocate axially
without any interference from the rotary drive derived
from the shafts 26.

Set collars 111 are shown in Figure 5 a3 being mounted
on opposite sides of the bearings 27, or their besring
blocks 43 io prevent casual sliding movement of the shafts
26 in axial directions.

Referring more particularly to Figure 7, which shows
the Arst step of the process, a shrimp 112 §s shown s
being between two of the rollers 13, 18 which constitute
a unit. These rollers are rotating in relatively oppo-
site directions as shown by the arrows applied to the
ends of the rollers. Incident to this rotation the shrimp
112 has been drawn into the nip between the rollers
45, pressure fs being
exerted upon the shrimp 112 which tends to pinch or
squeeze the meat from the shell or holl. The pressure
upon the shrimp 112 in the oip boiween the rollers 13,
1B is indicated by the arrows x snd ».

the roller 18 has been axially displaced from the posi-
i to rolling of the shrimp

the
ﬂpﬂn‘nﬁ]..ﬂﬂpﬂf'ﬁhﬂmm is also
dizclosed in Figure 8 in that the motor 105 and eccen-
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112 during the first and second steps, namely while the
shrimp iz being fed into the nip between the rollers
13, 18 and compressed therebetween, and while the
shrimp 112 s being rolied by the pitman drive con-
nected to the upper roller 18.

A fourth step of the process involves the molsten-
ing and washing of the shrimp by the water sprays.

The practice of the process with a machioe such =s
illustrated and described is as follows:
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The shrimp are conveved into the uppermost end of rofler 18. Wo such pulling teodedcy & spplied to
the central tier 14, a3 by the conveyor &5, whereupon hull or shell on the underside of the shrimp because
they pass downwardly through the tier 14, a3 shown In such underside is in contact with the axially immovable
Figure 1, the heads and bulls being loosened from the tower roller 13. The shrimp tend to travel between
shrimp meat, due to the rotary and reciprocatory move- 5 the rollers on its side rather than on its back or on its
ment.of the rollers 18. The shrimp then pasy through belly, since the thickoess of a shrimp is uwsually less
the separsting means 58 disposed intermediate the tier than its height. A distortion of the sheil is ths indeced
14 and. the tier 15, the scparated hulls and trash be- which breaks the connecting membranes of the shell ssc-
ing ‘thrown into the adjacent bockets &, 61. The ﬂmﬂlmﬁeﬂwﬂﬂﬂ#ﬂmtﬁnm:t
shrimp then pass downwardly to and throogh the tier 10 This distortion of the shell and resulting lbosening action
18 which is shown broken away in Figure 1 and thence is accelerated by the high speed vibration applied to
into subsequent separating means and other tiers, if de- the frame of the lower rollers 13, since such vibration
gired. The shrimp may be passed through any desired tends to give greater jerkiness to the action nrodoced by
number of tiers. Each successive stage condoces to the reciprocation of the upper rollers.
loosen the shrimp heads and hulls from the meat until 15 ﬂmpubﬁmhumrqdhwrﬂuof
finally practically all of the shrimp are withdrawn in rollers and are carried along down the tier of rollers by
2 cleaned and peeled condition, In actual use it may the rotary movement of the rollers. The reciprocatory
bz determined advisable to delete severs! of the ters action of the upper rollers teods fo roll the shrimp
or add additional tiers, the number of tiers ding between the surfaces of the upper and Iower rollers
upon the separating conditions, such as the and on somewhat in the manner of a pencll being rolled between
speed of the rollers 53, 18. the palms of the hands. As above stated, such action
As the shrimp pass through the machine the hulls tends to Ioosen the hulls from the shrimp meat and
and trash will be scparated from the meats by the buckets eventually resulis in the compleie separation of the
&0, 61 and the removal ducts 102, meats from the hull.

The upper rollers 18 are directionally rotated by o3

belt 83 or other power. By frictionsl contact, induced
by the springs 44, 45, the upper rollers 18 d:'E're the
lower rollers 13, but in relatively opposite directions.
As the shrimp are drown into the pips or bights of co-
operating rollers 18, 13, the holls and trash are pinched
s0 that the meat is freed and ejected therefrom.

Each upper roller 18 is kept in contact with its com-
panion lower roller 13 by yicldable pressure from the
springs 44, 45 and the shrimp are subjected 1o this yield-
nble spring pressure.

ln?;:m pecling action of the machine, it is pointed out
that the hull or shell of a shrimp does not entirely sur-
round the meat. In cross-section, the hell somewhat
resembles a horseshoe with the mouth of the shoe ut
the belly of the shrimp. FPerther, the sheil is composed
of several sections joined together by 8 membrane under-
neath the shell and over the shrimp meat. Thers is a
head section of hull, a tail sectfon and several inter-
mediate sections. The “feet™ or “swimmercttes” of the
shrimp are aitached {0 the membrane covering the under-
part or belly of the shrimp,

The rotary action of the rollers of itself probably has
little peeling effect upon the shrimp since the rotation
of the rollers simply exerts a “squeezing™ action wpon
the entire shrimp as it is drawn from one combination
of rollers into another. However, once the hulls of
the shrimp, or one section of the hull, has been loosened
(either by means of reciprocation of the upper rollers
18 or by the high frequency vibraltion applied to the
lower rollers, or both), the rolary action of the rollers
does cause the separation of the sections of hull or shrimp
from the shrimp meats. This is accomplished in two
ways, First, the pressure of the rollers 18, 13 tends
1o squeere the meat from the loosensd section of hull.
Second, inasmuch as a section of the hull once it In
loosened from the meat is more compressible than the
meat, the hull is propelled Interally across the rollers
at a more extréme periphery of the rollers than the
thicker ments and accordingly st a greater speed then
the meats,

The functions of the reciprocatory actlon of the upper
rollers 18 and of the high frequency vibration applied
to the lower rollers 13 are to breax the membrane hold-
ing the sections of the hull or sheil together and to
loosen the sections of hull or shell from the shrimp
meats. Thiz is accomplished as follows:

When the shrimp i3 caught between an upper and a
lower roller, the reciprocation of the upper roller 1%
tends to pull the shell or hull on the vpper side of the
shrimp in the direction of the axial travel of the upper
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the belt tightener 90 may be caused (o swing in
itz bracket 91, distending the spring 93. In other words,
this roller 50 places a bight in the adjacent run of the
belt 83, which bight tends to straighten out on the rise
of the roller 18; the action being compensated for by
the swinging movement of the belt tightener roller 90.
At the same time this roller 90, under the influence of
its spring 93, maintaing the belt 83 tight at all times
around its pulleys 85, I8 so as not 1o impair the drive
the shaft 84 to the upper bank of rollers 18,

In the separating devices 50, the rollers 52, 51 rotata
at high speed. As the waste products slide down plates
57, 56 and encounter these rollers, which are rotating
clockwise as viewed in Figure 1, such waste producis are
thrown outwardly by impact in a direction to enter the
buckets 61, 60, the spray jets 63, 62 contributing to this

:

nuts 97 are threaded wpon the
upper ends of the guide rods 25 which project up above
of the spring frames 98. These nuis
from dropping through the springs 44,
45 and through the bearing blocks 43 and sleeves 94, The
87 also tend to hold the spring frames down tightly
11 and otherwise tend to stabilize

Lhuinsprlun-mu 98, 9

9,

t will be understood that [ have described herein only
one mode, the best known to me at this time, of carrying
out the steps of the process which constitutes the inven-
tion but I reserve the right to vary such steps and the order
thereof and to practice the process by other forms of
apparatns, sll within the lmitations of the appended
claims.

‘What I claim is:

1. The hervin-described process for peeling shrimp
which consists in subjecting the shrimp to localized pres-
sure ¢n opposite sides, rolling the shrimp wiile under
pressure to subject substantielly all portions of the body
of the shrimp to said Jocalized presure 10 break the con-
necting membrances of the shell sections (o free the
meat, and pinching the hull of the shrimp to eject the
freed meat from the hull,

2. The hercin-described process for peeling shrimp
consisting in imposing pressare on the shrimp, rolling
the shrimp while under pressure to induce distortion of the
hull, and simultencously with the rolling motion vibrating
the shrimp to acceicrate the distorting action whereby to
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break the connectine memibranes of the hull sections and
10 loosen the hull from tke meat so that the imposed pros-
sure may squeere lhe meat from the hull.
3, The herein-described process for pecling shrimp

‘comsisting in subjecting the shrimp to high frequency

vibration to break the membranes conpecting the hull sec-
ions and o locsen the hull from the meat, and squeczing
the shrimp so vibrated to expel the loosened meat from
the hull. -

4. The herein-described process for peeling and clean-
ing shrimp consisting in vibrating the shrimp to break
the membranes connecting the hull secions and to loossn
the hull from the meat, pinching the shrimp so vibrated
to drive the leosened meot from the bull, and watcring
the pinched shrimp 1o simultancously separate the hulls
from the meat and clean the meat.

5, The - herein-described process for peeling shrimp
which consists in subjecting the sheimp 1o localized pres-
sure on opposite sides of the shrimp body, rolling the
shrimp while under pressurs to subject substantially all
portions of the body of the shrimp (o said localized pres-
sure to break the connecting membranes of the shell sec-

. tions free from the meat. pinching the hull of the shrimp

=

6. The herein-described process for peeling and clean-
ing shrimp which consists in subjecting the

and watering the pinched shrimp to simultaneously sepa-
rate the hulls from the meat and clean the meal.
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