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1

This invention is directed primarily to appa-
ratus and methods for skinning tomatoes, al-
though it may find application to the removal
of skins from other types of food.

Despite the large number of patents previ-
ously granted for methods and apparatus in-
tended for the removal of skins from tomatoes, it
is still the practice, even in the largest can-
neries, to perform this operation by hand. The
cost of this manual operation has always been
appreciable, but with the ever inecreasing labor
costs, this operation has become a major item
in the purchase price of canned tomatoes.

Inasmuch as tomatoes are ordinarily scalded
and cored before their skins are removed, one
of the principal difficulties to be overcome is to
avoid crushing the tomato during the skinning
operation.
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The objects of the present invention contem-

plate apparatus and methods by which tomatoes
can be skinned without crushing, even though
they have been submitted previously to such
scalding and coring operations. The tomato skin-
ning apparatus here under consideration, com-
brises opposed separable frame members having
proximate discontinuous surfaces; and a pair
of tomato engaging elements between the mem-
bers, bridging the surfaces and separable to
receive a tomato therebetween; the elements
being deformable to define a tomato receiving
pocket with the members, and shiftable relative
to the members to remove the skin from a tomato
in the pocket. The tomato engaging elements
are preferably flexible and resilient, and may
assume the form of endless webs or belts. The
frame members may be pivotally supported in
the frame and suitably biased towards one an-
other. These frame members may include rotors
containing registrable peripheral discontinucus
portions into which the tomato engaging elements
are deformable to form the pockets. The dis-
continuous surfaces may define variable tomato
receiving openings, being relatively movable to
conform with tomatoes of various sizes. The
discontinuous surfaces may also assume the
form of perforated plates, in which case the
tomato engaging elements will be deformed by
a tomato to enter the perforations when they
are moved into registry.

The rotary frame members or rotors are prefer-
ably intermittently driven in opposite directions,
while their peripherally supported tomato en-
gaging elements or webs are driven in the same
direction as the rotors respectively, for relative
movement with respect to the rotors during at
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least a portion of the operation of the machine.
Separate driving motors may be employed for
fransmitting the intermittent movement to the
retors and continuous movement to the tomato
engaging elements. Tomatoes are introduced
between the tomato engaging elemenis at one
side of the rotors to be received in the pockets,
whereupon movement of the tomato engaging
elements with respect to the rotors removes the
skin and discharges it at the other side of the
rotors, whereupon movement of the rotors will
subsequently discharge the skinned tomato from
the latter side of the rotors.

The method comprises embracing substantially
the entire surface of a tomato with a plurality of
friction surfaces, and advancing the surfaces
relative to the tomato at substantially equal
speeds. An envelope is formed to flexibly confine
the tomato, and the envelope is advanced to-
gether with the skin of the tomato while con-
tinuing to confine the tomato and restrain its
movement. Expressed differently, the method
comprises forming a pocket in frictional contact
with and substantially conforming to a tomato,
and advancing the pocket and the skin of the
tomato while maintaining the conformation of
the tomato and restraining its movement.

A more complete understanding of the inven-
tion will follow a detailed description of the
accompanying drawings wherein:

Fig. 1is a front elevation of a machine embody-
ing the invention, from which the feed and
discharge chutes have been removed;

Fig. 2 is a plan view of the machine depicted
in Fig, 1;

Fig. 3 is a rear elevation of the machine shown
in Fig. 1;

Fig. 4 is a fragmentary plan view of the ma-
chine from which most of the upper portions
have been removed in order to depict the arrange-
ment of the driving connections;

Pig. 5 is a fragmentary schematic elevation
depicting the manner in which the work is en-
gaged for a skin removing operation;

Fig. 6 is a fragmentary sectional elevation
along line 6—8 of Fig. 1;

Fig, 7 is a fragmentary perspective of one form
of work confining device;

Fig. 8 is a diagrammatic view illustrating rela-
tive movement imparted to certain of the parts;

Fig. 9 is a fragmentary perspective of a portion
of the frame and a discharge chute; and

PFig. 10 is a fragmentary perspective of a modi-
fied form of work confining device.

The machine depicted in the drawings com-
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frame 28 having a lower section com-
longitudinal members 22 connected at

section ccmprising longitudinal members 20
joined hy transverse end members 28, is sup-
ported from the lower section by corner col-
umns 2§, The frame is supported by legs 32
provided with suitable rollers 24.

A pair of transverse shafts 36 are journalled
on the longitudinal members 22 of the lower
frame section to which they are rotatably se-
cured by means of bearing caps 38. The for-
ward ends of these shafts have beveled gears 48
keyed thereto which are in mesh with comple-
mentary beveled gears 42 keyed to a shaft 44
driven from & reduction gear box 48, driven
through a shaft 43 from a driving motor 58 suit-
ably secured to the frame. It will be noted that
the arrangement of the beveled gears 4% and 42
will effect opposite rotation of the shafts 3s.
Loosely mounted on the rear ends of the shafts
36 are a pair of interengaged gears §2 driven
by a smaller gear 54 which is secured to a shaft
§6 of a driving motor 58, suitably secured to the
frame.

Betwesn the longitudinal frame members 22,
triangular frame members 68 are pivotally sup-
ported by the shafts 38, each of the triangu-
1ar members comprising a vertical leg §2, a hori-
zontal leg 64 and a hypotenuse §6. Thess tri-
angular frames are mounted in properly spaced
relationship relative to the longitudinal frame
members 22 by means of collars, or otherwise.
Near the upper apices of the frame members 88,
journals €8 are provided for the reception of
shafts 78 to which rotors 12 are secured. Each
of these shafts 78 has secured thereto a Geneva
gear T4 which is intermittently advanced by a
driving member 76 carrying a pin or roller 18
which cooperates with the notches 83 of the
Geneva gear. These driving members are se-
cured to shafts 82 to which are also secured
spur gears &4 in constant mesh with the gears
52 respectively. The shafts 82 are rotatably sup-
ported upon the frame members 63, by means of
bearing caps 88. Thus it will be clear that con-
tinuous rotation of the motor shaft §% and its
spur B4 will rotate the gears 52, which in turn
drive the spur gears 84 and the driving mem-
bers 76 to produce intermittent equal displace-
ments of the Geneva gears T4.

These Geneva gears are provided with hubs
86 having hores 83 securely attached to the shafts
10 which are also fixed to the hubs &J of the
rotors 12.
of spaced wehs 22, 84, having polygonal periph-
eral members $6, integral therewith as depicted
in Wig. 5, or separately formed, as shown in Figs,
7 and 10, for attachment to the webs by weld-
ing or otherwise. Near the vertices of the polyg-
onal members, shafts 98 are provided to rotat-
ably support guide rollers i88 for chains 162.
These shafts 88 have outwardly projecting ends
{62 for engagement with the rear portions of
side walls 106 of a pair of guide columns 108,
so that as the rotors advance, the shaft ends
{04 will ride on the walls 186, causing the tri-
angular frame members 60 to rock about their
transverse shafts or pivots 35 and thus main-
tain sufficient clearance between the vertices of
the polygonal peripheral members 8§ to assure
that they will pass one another in bringing the
next pair of complementary faces of the rotor
polygons into registry, under the influence of
one or more springs 109 secured to the frame

Tach of the rotors comprises a pair 5
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members and biasing them fowards one an-
other.

The endless chains 102 are threaded over the
guide rollers 196 and over spaced sprockets {19
fixed to the shafts 36, and accordingly, the chains
will be driven from the motor 58, shaft 48, re-
duction gearing 46, bevel gears 42, 4¢, shaft
25 ang sprockets [i8. Fach pair of chains 192
is bridged by an endless tomato engaging web
or element {12 of resilient, deformable fabric,
whose edges are secured to endless tapes (14
which are in turn secured to the chains {02 hy
means of hooks 116. These webs, or their tapes,
ride on angle members (18 which are suitably
secured to the peripheral members 86 and simi-
larly polygonal peripherally.

Parallel with each side of the polygonal pe-
viphery of each web member, a slot {23 Is formed
to receive and guide composite bars {22 whose
stepped ends 124 project beyond the webs, and
heyond the ends {64 of the shafts 93 for a pur-
pose to be described. Secured to each bhar, and
reciprocable therewith, is a roller {26 serving
to contact the underside of the web 112, the
roller being secured to the bar by means of
curved brackets {28 whose threaded ends (30
penetrate the bar {22 to receive securing nuts
{32. Each of the shafts 98 also rotatably sup-
ports a roller {34 by means of brackets {36
secured to the shafts, these rollers also serving to
contact the underside of the endless web 2.
As the rotors turn, the bars 122 tend to gravitate
with their rollers §28 towards the lowermost posi-
tions in their slots. Since it is intended that a
tomaio be introduced into a pocket formed by
the webs 112 between opposed vertex rollers (34
and opposed traversing rollers 128, means has
been provided to retard the descent of the bars
122 uniil the rotors have advanced sufficiently
to assure that a tomato will receive its proper
position in a pocket. This mechanism includes
a pair of arms (33 freely pivoted at one end
about each of the shafts 10, their opposite ends
projecting through slots 148 formed bhetween the
flanges of outwardly divergent angular members
142 and spaced guide members 144. These angu-
lar members and guide members are suitably
joined together and to the guide columns 108
by welding or other suitable means. The arms
138 are resiliently supported by springs 14§ sus-
pended from brackeis 148, which are secured to
the longitudinal members 26. Downward travel
of the arms is limited by adjustable nuts {59
threaded on reds 52 which are pivotally re-
ceived by the arms and slidable in the perforated
upper ends of the brackets 148. Each of the arms
132 pivotally supports a trip lever {84 imposed
in the path of the hars 122 by a spring 155 at-
tached at one end to the lever and at the other
end to a post 153 adjustably secured to the arm
{28 by means of nuts 163. With the arm 138 in
its uppermost position as depicted in full lines
in Fig. 5, the bar 122 engages the trip lever 154.
As the rotors advanece downwardly from this posi-
tion the bar 122 carries with it the trip lever
154 and the arm (38 until such time as the ten-
sion in the spring 14§ is sufficient to cause the
spring 158 to yield, a condition indicated by the
broken line position of the arm (38 in Fig. 5.
As soon as the lever {54 has released the arm
138 to the infiuence of gravity, the spring 46
will restore the arm to a position irn the path
of the next successive bar 122.

Thus it will be clear that the tomato 162 de-
posited in the bight formed by the webs 112 in



' 2,682,287

5

Fig, 5, will subsequently assume the position of
the tomato 164 in the pocket produced by de-
formation of the webs between the vertex roil-
ers 134 below, the traversing rollers 126 above,
and the angle members {18 forwardly and rear-
wardly. Since the rollers 26 are self adjusting,
the pockets will be formed to suit the size of the
tomato engaged. Where tomatoes have been
graded for size, a modified pocket forming ar-
rangement such as that shown in Pig. 10 can be
employed to support the webs (2. In this case
the shafts §8 can be replaced by spacing members
166 provided with tapped openings {88 to re-
ceive screws {10 for fastening to the peripheral
members 98, the plates 172 having circular open-
ings 178 of a diameter determined by the size
of the tomatoes to be handled. It will be noted
that the openings {74 are located towards the
leading edges of the plates for registry with the
tomatoes which naturzlly gravitate to corre-
sponding positions. In this case, the guide roll-
ers {89 are supported on stub shafts 104.

The tomatoes are introduced to the bight be-
tween the deformable webs from a suitakle hop-
per or conveyor, not shown, through the eye 176
formed in a bkridging member 118 supported by
the upper ends of the guide columns $88. While
the rotors are stationary with a tomato {48 en-
closed in the pocket or envelope as described
with reference to Fig. 5, the webs 112 will con-
tinue to advance at substantially equal rates, lit-
erally rubbing or wiping the skin from the to-
mato and dropping it on or through the rods 180,
spaced to permit passage of the skin there-
through, yet serving as a chute for the skinned
tomato which will be deposited thereupon dur-
ing the next intermittent movement of the rotors.
The rods 180 extend through g discharge eye (82
formed in the forward guide column (08, where
they terminate in overlapping relationship with
the ends of similar rods 184 defining a delivery
chute for the skinned tomatoes. By virtue of
this arrangement, any skins which fail to pass
through the rods {80 will move downwardly and
fall from their ends.

By selecting the ratio of the adjustable gear
box 46, or the motor speeds, or by varying the
number of sides provided by the polygzonal rotors,
or by cembinations of these variations and oth-
ers, desired capacities ean be achieved and the
timing of the intermittent movements of the
rotors with respect to the continuous movements
of the tomato engaging webs can be adjusted
for most satisfactory results.

Briefly summarizing the operation of the ap-
paratus illustrated, the tomatoes to be han-
dled may be graded, cored and scalded, and then
fed into the machine through the eye £76 of the
bridging member 178. Assuming that both mo-
tors 58 and 58 are operating at their proper rela-
tive speeds, and with the rotors in the posi-
tions depicted in Fig. 1, the continuously moving
webs 112 will advance the first tomato into their
bight until the intermittent drive becomes effec-
tive to advance the rotors. As the rotors ad-
vance, the projecting ends 194 ride upon the
guide celumns 108 causing the frame members 68
to rock about their pivots 36. Downward move-
ment of the traversing rollers 128 is restrained
by the trip levers 154 until the tomato has moved
to approximately the position assumed by the to-
mato 184 of Fig. 5, whereupon the rollers (28
are released to close the envelope or pocket
tightly about the tomato by the time the rotors
come to rest. Continued motion of the webs rubs
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or wipes the skin from the tomato, discharging
it to or through the rods (80. The next move-
ment of the rotors discharges the skinned tomato
to the chute formed by the rods {84 and en-
velops the nexf tomato to be skinned which has
previously been deposited to the upper bight be-
tween the webs.

Many variations of the apparatus will be sug-
gested by this disclosure to those skilled in the
art, just as they have occurred already to the
present inventor, and accordingly, the invention
should not be restricted to the examples illus-
trated herein beyond the scope of the appended
claims,

I claim:

1. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; rotors supported in said
members respectively, said rotors having proxi-
mate discontinuous surfaces; a pair of tomato
engaging webs peripherally supported by said
rotors respectively, said webs hridging said sur-
faces and separable with sald rotors to receive
a, tomato therebetween; s2id webs being deform-
able to define a tomato receiving pocket with
said rotors, and shiftable relative to said rotors
to remove the skin from a tomato in said pocket;
intermittent driving means interconnected with
said rotors; and driving means interconnecied
with said webs for advancing them relative to
said rotors.

2. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; rotorg supported in said
members respectively, said rotors having periph-
eral surfaces containing a plurality of regis-
trable openings; a pair of tomato engaging webs
peripherally supported by said rotors respectively,
said webs bridging said openings and separable
with said rotors to receive tomatoes therebe-
tween; said webs being deformable to define to-
mato receiving pockets with said openings, and
shiftable relative to said rotors to remove the skin
from tomatoes in said pockets; intermittent driv-
ing means interconnected with said rotors for ad-
vancing sald openings into registration: and
driving means interconnected with said webs
for advancing them relative to said rotors.

3. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; rotors supported in said
members respectively, said rotors having periph-
eral surfaces adapted to receive tomatoes there-
between; a pair of flexible tomato engaging webs
peripherally engaging said rotors respectively,
said webs bridging said surfaces and separable
with said rotors to receive tomatoes therebe-
tween; said webs being deformable to define to-
mato receiving pockets with said rotors, and
shiftable relative to said rotors to remove the
skin from tomatoes in said pockets; intermittent
driving means interconnected with said rotors;
and driving means interconnected with said webs
for advancing them relative to said rotors.

4. Vegetable skinning apparatus comprising a
frame, opposed separable members movably sup-
ported by said frame; vegetable carriers movably -
supported in said members respectively, said
carriers having proximate discontinuous sur-
faces; a pair of vegetable engaging webs sup-
ported by said carriers respectively, said webs
bridging said surfaces and separable with said
carriers to receive a vegetable therebetween; said
webs being deformable to define a vegetable re~
ceiving pocket with said carriers, and shiftable
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relative to said carriers to remeve the skin from
a vegetable in said pocket; intermittent driving
means interconnected with said carriers; and
driving means interconnected with said webs for
advanecing them relative to said carriers,

5. Temato skinning apparatus comprising a
frame, opposed separable members pivotally
supported by said frame; tomato carriers
movably supported in said members respectively,
said carriers having proximate discontinuous
surfaces; a pair of resilient tomato engaging webs
supported by said carriers respectively, said webs
bridging said surfaces and separable with said
carriers to receive a tomato therebetween; said
resilient webs being deformabie to define a
tomato receiving pocket with said carriers, and
shiftable relative to said carriers to remove the
skin from g tomato in said pocket; intermittent
driving means interconnected with said carriers;
and driving means interconnected with said webs
for advancing them relative to said carriers.

6. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; means biasing said mem-
bers towards one another; rotors supported in
said members respectively, said rotors having
proximate discontinuous surfaces; a pair of
tomato engaging webs peripherally supported by
said rotors respectively, said webs bridging said
surfaces and separable with said rotors to re-
ceive a tomato therebetween; said webs heing
deformable to define a tomato receiving pocket
with said rotors, and shiftable relative to said
rotors to remove the skin from a tomato in said
pocket; intermittent driving means intercon-
nected with said rotors; and driving means inter-
ccnnected with said webs for advancing them
relative to said rotors.

7. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; rofors supported in said
members respectively, said rotors having proxi-
mate discontinuous surfaces defining variable
tomato receiving openings; said surfaces being
relatively movable to vary the size of said open-
ings; a pair of tomato engaging webs peripherally
supported by said rotors respectively, said webs
bridging said surfaces and separable with said
rotors to receive a tomato therebetween; said
webs being deformable fo define a tomato re-
ceiving pocket with sald rotors, and shiftable
relative to said rotors to remove the skin from a
tomato in said pocket; intermittent driving
means interconnected with said rotors; and driv-
ing means interconnected with said webs for ad-
vancing them relative to said rotors.

8. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; rotors supported in said
members respectively, said rotors having proxi-
mate discontinuous surfaces; a pair of tomato en-
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gaging webs peripherally supported by said rotors
respectively, said webs bridging said surfaces and
separable with said rotors to receive a tomato
therebetween; said webs being deformable to de-
fine a tomato receiving pocket with said rotors,
and shiftable relative to said rotors to remove the
skin from a tomato in said pocket; intermittent
driving means interconnected with said rotors
and with said frame members; and driving means
interconnected with said webs for advancing
them relative to said rotors.

9. Tomato skinning apparatus comprising a
frame, opposed separable members bivetally sup-
ported by said frame; rotors supported in said
members respectively, said rotors having proxi-
mate discontinuous surfaces; a pair of tomato
engaging endless webs peripherally supported by
said rotors respectively, said webs bridging said
surfaces and separable with said rotors to receive
a tomato therebetween; said webs being deform-
able to define a tomato receiving pocket with
said rotors, and shiftable relative to said rotors
to remove the skin from a tomatoe in sz2id pocket;
intermittent driving means interconnected with
said rotors; and driving means interconnected
with said webs for advancing them relative to
said rotors.

10. Tomato skinning apparatus comprising a
frame, opposed separable members pivotally sup-
ported by said frame; rotors supported in said
members respectively, said rotors carrying pe-
ripheral plates containing tomato receiving open-
ings; a pair of tomato engaging webs peripherally
supported by said rotors respectively, said wehs
covering said openings and separable with said
rotors to receive a tomato therebetween; said
webs being deformable to define & tomato receiv-
ing pocket with said rotors, and shiftable relative
to said rotors to remove the skin from a tomato
in said pocket; intermittent driving means inter-
connected with said rotors; and driving means
interconnected with said webs for advancing
them relative to said rotors.
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