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APPARATUS FOR BREDDING SILhWOPMS

Application filed June 22, 1926, Serial No.

This invention relates to the.art of breed-

ing silkworms; and it relates more particu-

1ar1y to the art of handling silkworms from
the time of their birth to the time they have
completely spun their cocoons, with substan-
tially complete elimination of the human in-
tervention ~hitherto necessary at various
stages in the development of the silkworms.

The invention comprises apparatus for

breeding silkworms as will be hereinafter dis--

closed: While the apparatus to be herein-
after described is- particularly useful in
carrying out the purposes of the invention,1's
use 1s not necessarily restricted thereto.

The invention is characterized by the fact
that the breeding and removal of the worms
to new beds at the various stages of their de-
velopment is automatically and continuously
performed at predetermined poirnts of time.
The worms first.hatch, are then successively

and mec hamcally advanced from one to -

another of a series of movable breeding’ de-
vices (replacing the usual hurdles.or lattice-

works) and finally are allowed to mount to a

spinning hut device from the last of the mov-
able breeding ‘devices. The invention also
includes mephamcal means. for removing
gpun cocoons and as an important feature in-
_cludes means for automatically feeding cut

mulberry leaves to the breeding devmes at

predetermined intervals of time.

All of these steps are performed in such a
way that each hatching of worms is segre-'

gated from other hatchlnds and. are per-
formed without the use of any manual work
in the distributing of cut mulberry leaves,

~ch (uwmf* of bads; bI‘lIl(TlDf" the silkworms to

40

45

the spinning hut or collectmo spun cocoons,

all of these operations bemtr mechamcmly'

performed at predetermined times.

The apparatus in its essentials comprises a -

plurality of horizontal conveyor means ar-
ranged end to end, with bridging means asso-

cmted with the d}scharde ‘Lnd receiving ends .

of each conveyor e‘{cept the first ‘Lnd last of

“sociated therewith.

117 820 and in - Italy September 16, 1925.

the selies " The conveyor means are pref-
erably in-the form of endless belts or cloths

and are driven by any suitable means at prede-

termined appropriate speeds whicii may be
regulated at will.. - Devices for feeding cut

mulber rry leaves to the conveyor means are as- -
A spinning hut device is ~

associated with the last of the CONVeyor means

together with ‘means for removing spun

_cocoons therefrom.

Asan altelnatwe the | conveyor means may
be in the form of hurdles or lattices in the
nature of reciprocating shelves, operated . in
such’ manner as to cause silkworms to pro-
gress along each shelf and eventually p‘ISS to
another sholf adjacent thereto.

In order to afford a fuller underst‘maln(r
of the invention, a practical embodiment. of
the process, and of - apparatus that may desir-
ably be empleyed.in carrying it out will now
be. described in detail; it belng understood,
however, that the descr 1pt10n of these spemﬁc
embodiments of the invention is merely il-
lustrative and is not restrictive. .-

Referring to the accompanying drawings,
which illustrate more or less diagrammati-

cally a desirable-practical form of apparatus
_that may be employed in carrying uh(‘ nven-
tion into effect,

- Figs1 %hows, in phn a devme upon wh‘ch
sﬂk“ orm eggs are hatched, :

Fig. 2isa side view of I‘lo.’l,

Figs. 8,4:and 5 show, diagrammatically in
plan, an apparatus for carrying the invention
into effect, the apparatus, with bridging de-
vices omltterl for the sake of clearness, being

ered ag following one another in alinement,

Figs. 6, 7 ;md 8 ‘are’ diagrammatic side
views of ‘*ws 3, and mCIudmrf budgmo
devices, :

Figs. 9 and 10 show ‘o11.an enlaroel scale, a
side and plan view respectlvely, of the first
conveyor means of the apparatus,

Fig. 11 shows, on an enlarged scale, an end
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“shown in three parts, which are to be consid-
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view of one of the rollers, which carry the
conveyor means, fitted with a device for
causing intermittent movement,

- Fig. 12 is a view of Fig. 11 taken at right
anﬂles thereto,

T igs. 13 and 14 show, on an enlarged scale,
in side view and plan respuctlvely, a device
for intermittently passing silkworms from
‘one to another of the conveyor means,

Figs. 15 and 16 show, on an enlarged scale,
in side view and plan respectively, an alter-
native form of conveyor means,

Figs. 17, 18 and 19 show in rear view, side
view and plan respectively, an apparatus for
automatically feeding cut mulberry leaves to
the sillkworms and for controlling movement
of the conveyor means,

Fig. 20 shows diagrammatically, on an en-
laraed scale, a detail in elevation of the ap-
par ratus shown in Fi igs. 17, 18-and 19,

Figs. 21 and 22 show, on an cn]artred sealg,
in side view and plan respectively, a wmother
detail of the mulberry leat feeding means

Figs. 23 and 24 show, on an enl‘wued scale
in side and end view 1esptct1ve1y, the motor
switeh operating mechanism,

Figs. 25 and 26 are pLLn views of the
mechanism illustrated in Figs. 23 and 24,
showing the parts in two different positions,

Fig. 97 is a vertical section through the
refuse receptacle and parts cooperating
therew1th

Fig. 28 is a section on the line 28——‘78 of

Fi
I%efelrmv to the drawings (Figs. 1 and 2)
Cis an endless con 1Veyor belt or cloth upon
which silkworm eggs are placed, such belt
being suitably driven at a pwdetmmmcd
rate which permits hatching of all the egas,
by the time they reach the end of the beit
%x aveling in the direction of the arrow in
Tig. 1.
ated drums K. A number of paper strips,
unrolling from roller E, are secured to such
belt prior to the deposmon of the eggs
thereon.  These strips are perforated  at
suitable points, so that pmhon may. be t01n
off. As shown on an enlarged sc(uc in Figs.
9 and 10, the first belt of Tl(r 18 P ovided
with par: allel steps or ridges e\tevdmw longi-
tudinally thereof. The silkworm eggs are
deposited by any suitable means on the up-
per surface of belt C at the end away from
which such upper surface moves. At this
end of the belt the eggs, indicated by the
dark portion T, are deposited cn the upper
step A (Fig. 10) and as the belt travels in
the direction of the arrow X and the wormns
develop, they spread out over the various
steps A and finally occupy the region indi-
cated by the dotted lines V. The sections
of the perforated strips of paper D (Figs. 1
and 2) extend between the several sets of
ridges A and support the hatched silkworms
thereby saving them from suffocation by

“Belt C is carried by suitably actu--

1,816,368

cut mulberry leaves which are lying on belt
C.. Eggs for hatching a new generation of
worms are- deposited at the receiving end of
belt C at intervals dependmo upon the length
and qpeed of the belt and the length of The
paper strips occupied by the piece&lng gen-
eration.of worms. The portion of the appa-
atvs indicated by Figs. 1,2, 9 Lnd 10 is by
vay of being an fneuba tor fmd for purposes
oi accurate iempem ture regulatlon may be
in & separate housing (not shown}).
In Fms 3 to 8 the apparatus is shown
lmua’clcmhv there being, in the particular
mnbodhnem snown, fourteen other endless
belts, connected by suitable bridging devices,
the worms advmuemb along the belts in the
course of their deve lopmuu For example,
the belts may be driven at such gpned and
constructed of such size that the fivst bnlt
serves for the first ‘and second periods of
their jife (8 days), the second az 1d third belts
for the third pormd (4 dWC) the fourth to
seventh belts for the fourth pormd (5 days)
and the eighth to thirteenth belts for the fifth
period (6 days). At the end of such time,
t.lve wormg are ready to mount to spinning
hut deyices over the fourteenth and fifteenth
butu, %uch spmnmo hut devices being desig-
nated L (Figs. 5 and 8). At the end of the

_‘Lppam us a comb—l,ike'memb_e M, adjacent

the spinning hut device L, is plvotally
mounted at O, in such manner that, swhen 1t
1s swung on pivot O, it oently detaches the
COCOONS f om s pmmm huts I/ of belt device
L. The belt spinning hut device I is so
driven that the duectlon in which -its under
surface travels is identical with the direction
of travel of the upper surface of the worm
conveying belts.

In Tlﬂs 11 and 12 a device for controlling
the Wterlmt*ent travel of each belt is shown.
In the particular embodiment, the exteriorly
toothed ratchet wheel Q 1s fitted on one end
of the drums K carrying the endless belts,
lever S is pivotally mounted at one of its
ends-on the shaft of drum K at K’, and a
pawl R is pivotally meunted at a qmtnole
point intermediate 04 the length of said lever
S The otne; end o Ievel S ig pivotally as-
sociated with rod ¥, suitably actuated as
Lereinafter descr med. It will bL understood
that when lever S is swung on pwot Hina
(*I%L;che direction, the pm'*l R will engage

& tooth of ratchet wheel ¢ mvsmo drim K
to rotate in the same direction and thereby
advancing the belt € a distance correspons d-
ing to the length of the are bounded by the
.m,“ul(u dlqphcement of drum K. Tt'is to
be understood that each belt is actuated by
mechanism such as indicated in Figs. 11
and 12. ,

A bridging device, referring to Figs. 13
and 14, is arr an"efl between each pair of end-
less coflvpyor belts , in order that the Worms
may pass from the Ju%chqr% end of each bel
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to the receiving end of the adjacent belt.
This device comprises a sheet I, of any suit-
able rigid material, carried by one end of
the levers I which are pivotally mounted in-
termediate of their lengths on shafts K’ of
the adjacent drums K. Tt is assumed in Figs.
13 and 14 that the worms have reached the
end of the belt to the left in such figure and
that they are to be conveyed to the belt to
the right. . Integral with levers I, on the

~drums carrying the belt, from which the

worms are to be removed, are arms H. By
applying to arms H, a force acting in the

“direction of the arrow, sheet F is moved in
the opposite-direction until its forward edges

encounter stop G when the inertia of the
worms. causes them to fall to the belt adja-
cent the stop G.- Asshown in Figs. 3,4, band
14, the portion of sheet F which normally lies
on the belt from which the worms are to be
removed is of very light material and is pro-
vided with holes F’. Such holes progressive-

1y increase in diameter; to permit the silk-

worms--as they increase .in size, to pass
through such holes and so reach the upper
surface of sheet F. ‘ ~ .
- Beneath the adjacent ends of each pair of
belts C, table P is arranged to catch any
worms that may accidentally fall from' the
belts. (See Figs. 6 and 17.) ..~
When, as hereinabove suggested, it is de-
sirable to substitute hurdles or lattice like
devices in the nature of swinging shelves for
the endless belts, such shelf-like devices B’
may be employed in the manner shown in
Figs. 15 and 16, wherein they are shown sus-
pénded  from shaft U by rod W’. These
shelf-like structures =-are - intermittently
swung, by any suitable reciprocating mecha-
nism as indicated by the  arrows. X, the
shelves-being first swung to the leéft and then
to the right whereby the inertia of the worms

causes them, to travel to the right and even-

tually to be deposited on. an adjacent swing-

ing shelf, it beirig understood that.a series
" of such shelves are arranged in alinement as
are belts C hereinabove ‘

, described. . -
Apparatus shown in Figs. 17 to 22, for

- feeding cut mulberry leaves to.the belts or

50

ay

shelves, will now be described. It comprises
a rectangular framework or carriage 3 con-
sisting of suitable uprights and crosspieces
any may be arranged between two series of
parallel rows of belts or shelves, vertically

 arranged in tiers in a supporting frame 1,1’

as shown diagrammatically at 2 and 2’
Trame 3 acts as a carriage for the leaf feed-
ing mechanism and is mounted on wheels 9
which travel on track 10. The frame may
also have top or lateral guides. ~A. smaller
frame 4 is arranged in cooperative relation
iith frame 3 and travels vertically by rollers
8 and 8 on guides or track fitted to large

- frame or carriage 3. Frame 4 will be herein-

. after referred to asthe small frame. -

'3
.» Small ‘fmme'éi is suspended from the t61)

of carriage 3 by means of pulleys 5 and b’
and ropes 6 and 6’; so that it may be raised

or lowered to serve belts 2 on different levels -

of the tiers.: o ,
Two plates 18 and 13’ are yieldingly con-
nected to small frame 4 by resilient rods 14
and 14’.  Plates 13 and 13’ may have the form.
of right trapezoids, with their acute angles
farthest removed from the center of the leaf:
feeding mechanism. Cut mulberry leaves are
deposited on the upper surface of plates 13

70

]

and 18" by-endless belt mechanism 11, 117,12 .- -

and 127, "Plates 13 and 18’ are reciprocated

by eccentrics 27 and 28. Leaves distributed g

on plates 18 and 13" by the belts 12 and 12’
are first distributed on the surface of such

80

plates by their oscillatory movement and then

are .scattered from their oblique edges on

belts or shelves 2, 2/. Plates 13 and 13" arc .
slightly inclined downwardly from their re-

ceiving ends to their discharge ends. The
lower ends of rods 14 and-14” are connected
to horizontal cross-pieces 15 and 15" which
are connected by brackets 16 and 16 to the
small frame 4. . -
Belts 12 and. 12" convey mulberry leaves
from the apparatus shown in Figs. 21°and 22,
which comprises essentially a vertical chian-
nel 30, preferably of rectangular. cross sec-
tion, which may be fitted to a wall of the
room containing the apparatus. The side of
this channel facing frame or carriage 3 is
provided with openings which are cloged by
doors 31 hinged at 50 along their lower sides,
so that the doors open inwardly and swing
downwardly.  Suitable means such, for in-
stance, as springs (not shown) are provided

"to keep the door mormally in a yieldingly

closed position. At the upper end of chan-

‘nel 30 is tube 32, through which mulberry

leaves .are . pneumatically .conveyed from a
leaf cutting machine (not shown). Carriage
3 may be backed, so that belt 12 strikes and
passes through an opening closed by a door
51 and belts 12 may then be pneumatically
loaded” with leaves, which will be retained

‘thereon by. side walls 55.

Referring to Fig. 20, mechanism is shown

for driving said belts.12 and 12" to cause them
‘to deposit leaves on plates 13 and 13" and

for reciprocating or shaking such' plates so
as to spread the leaves thereon and to scatter
the same on belts 2,2’ from-the oblique edges
of said plates. Such mechanism comprises
electric motor 17 mounted on small frame 4

“with pinion 18 keyed to its shaft. This pin-

ion “engages ‘gear 19 which forms part of
double gearing 19, 24, the latter being mount-
ed free on shaft 20. Gear 24 ernigages gear 25
keyed to shaft 26, which is parallel to shaft

88
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105
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90. Two pairs of eccentrics 27 and 28 and -
gear 25" are keyed to shaft 26; gear 25" en- .-

gaging gear 24” which is keyed to shaft-20.
Shaft 20 also has keyed thereto worm 21
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which engages worm wheel 22, keyed on shaft
23, ‘which 1s common to drums 11 and 11’
carrying belts 12 and 12’. Thus motor 17
drives belts 12 and 12" causing the same to
carry leaves to plates 13 and 13’ and also
drives eccentrics 27 and 28 which. are con-
nected to plates 13 and 13" and import recip-
rocating movement thereto, by means of rods
29 and 30 which are connected to the rings
of such -eccentrics and have their other ends
hinged to brackets depending from the under
surfaces of plates 13 and 13". The apparatus
also includes means, hereinafter described,
for regulating the distribution of leaves ac-
cording to the needs of the silkworms and for
suspending such distribution when necessary.

To insure a distribution of leaves propor-
tional to the requirements of the silkworms
and glso to insure suspension of such dis-
tribution at times when it is not required,
guide bar 33 js arranged. This bar sup-
ports roller 34 (Fig. 18) pivotally mounted
on one end of bell erank 35 which in turn is
pivotally mounted on a suitable bracket fitted
on a lower cross bar of frame 3. The dis-
tance of roller 34 from the floor and the posi-
tion of bell crank 35 vary according to the
height of the guide bar 33. In its various
positions the bell crank 35 may control the
closure of various contacts (not shown) ofa
rheostat 36 and thus control the speed of an
electric motor (not shown) driving main
frame 3. '

In order to stop the leaf distributing ap-
paratus, pawls 87 project from the side of
guide bar 33. A lever 38 is provided, formed
with a cylindrical portion rotatable in an
aperture n a cross-bar of the frame and hav-
ing at its upper part a finger 45 and at its
lower part a fork 46, between the arms of
which a roller 47 is rotatably mounted. On
the same cross-bar of the frame is a rotary
clectric switch 48 having a four-armed mem-
ber 44 secured thereto. ~As the frame moves
in the direction of the arrow -Q%, the roller
47 strikes against the projection 37 on the
guide bar 33, thereby rotating the lever 38
about its axis in the direction of the arrow
Rt This turning movement .of the lever
causes the finger 45 to strike against the arm
P* of the switch member 44 and turn the
latter through an angle of 45°, thereby alter-
nately opening and closing the circuit of
electric motor 17. Pawls 37 are so mounted
that during the return travel of frame 3,
they cannot act on levers 38, and are also
arranged to be movable along guide bar 33,
so that the periods during which the leaf
distribution is to be suspended may be ad-
justed at will. .

For the purpose of cleaning the tables P
on which mulberry leaf beds from belts 2
have fallen, the following apparatus (Fig.
17) is provided. Two rods 39, long enough
to reach the outer side of tables P, project

laterally - from main frame 3 and are sup-
ported by small frame 4. Beneath rods 39
are endless belts 40 also supported by small
frame 4 and spaced therefrom. - Belts 40
are so driven ag to discharge matter falling
upon them into the receptacle 41 arranged
in the main frame 3. As shown in Figs. 27
and 28, the stationary walls 42 and the mov-
able walls 43 from a vertical chamber through
which the material falling from the belts 4
asses to the receptacle 41, the endless belts
reing vertically movable together with the
frame 4, the walls 43 must follow the frame
4 and be raised and lowered therewith, as
such walls 43 are fastened at their upper end
to a carrier 0 rigidly connected to the car-
rier 49 of the belt 40. To enable the wallg
43 to move vertically their lower ends are
wound on drums 51 rotatably mounted on
stationary axles and equipped with springs,
whereby as the frame 4 is lowered, the lower
portions of the walls 43 wind themselves on
the rollers 51 and conversely unwind as the
frame rises.. )
In the operation of the novel breeding ap-
paratus, silkworms reaching the discharge
end of the first belt, crawl through holes F’
of sheet I, and reach the upper surface of
such sheet which may be preliminarily cov-

ered with cut mnlberry leaves; table P col-

lecting mulherry leaves falling from the first
belt 2. Table P is automatically and inter-
mittently cleaned by the device projecting
from frame 3, as hereinabove described or
by any other suitable means. And as here-
inabove described sheet I is reciprocated so
that its forward edge encounters stop G,
causing the silkworms to be inertially de-
gosited vpon the. receiving end of the next

elt. ‘ o

The movement of all bridging sheets F, as
well ag the movement of all belts 2 is auto-
matically performed by projections W car-
rying rollers Z on frame 3, which in the for-
ward movement of such frame act upon arms
H of levers I and upon levers'S, hereinabove
referred to with reference to Figs. 11 to 14,
the projections referred to move the. fingers
Vi at the end of arms H to the dotted line
positions Vi1, shown in Figure 13. This
movement of the arms H causes the ends T
of levers I to move to T** through the arc-
shaped trajectories shown in dotted lines.
The sheets F, being supported by the arms
I, move through similar paths so that the
ends S* of these sheets shift to the posi-
tion S '

In this manner the silkworms pass from

~one endless belt 2 to another until they reach,

for instance, the 14th of such belts, from
which they are ready to pass into the spin-
ning huts I/, lying thereabove.

During  the growing period of the silk-
worms on belts 2, cut mulberry leaves are
supplied for their nourishment, the distribu-
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tion being regulated so that it is suspended
at periods when the worms are asleep, the
recurrence of such periods being readily cal-
culated as a funetion of the room temperature
and the speed of belts C. '
Distribution - of leaves, hereinabove re-
ferred to, is automatically performed in the
Leaves are loaded on belts 12 and 12" and
retained thereon by side walls 55, by backing
frame 8 until the end of belts 12, 12’ strike
against a door 31 in channel 30" (Tigs. 21
and 22), through which it passes. Pneumatic
means (not shown) for.driving cut leaves
through tube 32, cause leaves to be deposited
on the end of belts 12, 12" which may be driv-
en as soon as they are completely loaded. .
Loading of cut leaves having been com-

‘pleted, frame 3 is propelled by means of an

electric motor (not shown). which, by any
suitable transmission means, drives the wheels

‘upon which such frame is supported. At

the same time motor 17 is started thereby

‘driving belts 12 and 12’." Leaves on such-
belts advance in the direction of arrows Y

(Figs. 18 and. 21) and upon reaching the
ends of such belts fall upon plates-13, 13',
which are reciprocated horizontally, thereby
causing leaves to be scattered on such plates
and to be discharged from their oblique edges,
thence falling upon worm conveying belts

thereunder. _ ——
Since the main frame 8 is automatically .

caused.to travel at the proper speed, by means

i -of the device comprising guide bar 33 and

roller 38 above referred to and which acts
upon the motor driving said frame, the leaves
are distributed regularly and in proper quan-
tities on all the worm conveying belts. As
above stated, pawls 37 and levers 88, cooper-
ating with other mechanism, serve to: -sus-
pend the distribution of leaves at points

-where the silkwornis are asleep. -

As above stated, the movement, of the fif-

5 teen worm conveying belts, the movement of

the silkworms from one belt to another, and
the removal of the leaf beds, are automatical-

ly caused by the travel of the leaf distribut-

ing apparatus. in‘ cooperation therewith.
More specifically these movements are caused
as now described. Referring to Fig. 11, W
indicates a short rod projecting from main
frame-3, such rod having roller Z pivotally
mounted thereon. A plurality of such rods
and rollers are arranged in a’row on frame 3
at an elevation proper to insure contact with
the various levers which actuate the endless
worm conveying belts and bridging devices.
‘Where several sets of worm conveying de-
vices at different elevations are used, as

_shown in Fig. 17 an equal number of rows
-of rods and rollers, of corresponding

tion on frame 3, are employed. L
Ag frame 3 travels in the direction indi-

" cated by the arrow Y” in Fig. 18, the rollers

eleva-

Z strike against the arms H of levers I sup-
porting the bridging sheet F, thus actuating
the same and causing the silkworms to be
moved from one belt to a succeeding one. The

rollers Z then strike against the. levers S, ,

5
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mounted on axes K” of drums K which carry

the worm conveying belts C. (See Figs. 11

and 12.) Lever S 1s rotated about K in the

direction of the arrow J and pawl R engages
atooth of ratchet wheel Q, thusrotating drum

I on its longitudinal axis K’, with a trans-

lation of movement to worm conveying belt
C. When it becomes desirable to have the

speed of the worm conveying belts gradually
increased in order to give the worms the in-

creased space made necessary by their growth,
the mechanism can be readily adjusted for
such purpose: ' R

With reference to Iigs. 15 and 16, it will
be understood that the rod and roller mech-
anism Z, W’ may- be used when reciprocat-

ing or-swinging shelves are used instead of

endless belts, to contact with levers or crank

‘arms (not shown) suitably mounted on U,
thereby imparting the desired reciprocating

movement to such shelves.
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.Leaf beds falling on tables' P are removed

therefrom by rods or blades 39; which scrape
them clean and cause the beds to fall on belt
40, whereby they are conveyed to receptacle
41; from which they may be removed when
frame 3 returns to the starting end of ‘the
device. R ' : ‘
When main frame 3 of the leaf distribut-
ing apparatus has reached the end of the

worin conveying belts, electric motor 17 stops -

and frame 3 is pushed back to the ‘starting
point.” Small frame 4 is then raised in the

‘manner of an ordinary lift to an elevation

corresponding to that of the next series of
worm conveying belts. The process of load-
ing and distributing leaves may then be re-
peated. ‘ ’ :
‘When the silkworms reach the last two of

the worm conveying belts, they encounter

“spinning huts L” carried by endless belt L

disposed above the worm conveying belts,
the lower portion of which moves in ‘the
same direction and at the same speed us
the worm conveying belts, so that the rela-

“tive: movement of such belts is zero.  The
silkworms may then go into spinning huts

1/, of gorse or other suitable materidl, which
iz not of sufficient length to injure the worms.
The length of the apparatus L and its speed
must _be such as to permit the cocoons to be
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fully completed by the time its under sur- R

face reaches the drum toward which it trav-
els. "At such point rake M gently detaches
the cocoons which fall into hopper N, where-
by they are conveyed to the drying room:..

~ What is claimed is:

1. Apparatusfor han_dling 'siilnvofms corln-ff

prising silkworm conveying means, mecha-
nism for feeding mulberry leaves to said con-
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veying means, and mechanically actuated
means for the reception of coccons moving
adjacent to and with said conveying means.

2. Apparatus for handling silkworiis com-
prising silkworm econveying means, means
for mechanically feeding eut mulberry leaves
to said conveying meang, mechanically actu-
ated means for the reception of cocoons mov-
ing adjacent to and with said conveying
means, and means for removing . cocoons
therefrom. - ‘ ‘

3. Apparatus for handling silkworms com-
prising. silkworm, conveying means, means
for mechanically féeding cut mulberry leaves
to said conveying means, mechanically actu-
ated means for the reception-of cocoons mov-
ing adjacent to and with said conveying
means, means for removing cocoons, and
means for removing and collecting mulberry
leaf beds.

4. Apparatus for handling silkworms com-
prising a plurality of silkworm conveying
means arranged end to end, means for trans-
ferring silkworms from one of said convey-
ing means to the next in the series, mulberry
leaf feeding means cooperating with said
silkworm conveying means, and means for
actuating said mulberry leaf feeding means
and said worm conveying means.

5. Apparatus for handling silkworms com-
prising a plurality of Horizontally disposed
endless conveyor belts for carrying silk-
worms, a plurality of bridging devices con-
necting such conveyor belts, a device for
feeding cut mulberry leaves to said conveyor
belts and operable to actuate said conveyor
belts and said bridging devices.

6. Apparatus for handling silkworms com-
prising. a plurality of horizontally disposed
endless conveyor belts for carrying silk-
worms, a plurality of bridging devices join-
ing the ends of said conveyor belts, mecha-
nism for distributing cut mulberry leaves on
said conveyor belts, means for actuating said
conveyor belts and said bridging devices, a
spinning hut device in which silk worms may
spin’ cocoons, and means for  collecting
cocoons therefrom. .

7. Apparatus for handling silkworms com-
prising a plurality of horizontally disposed
endless conveyor belts for: carrying silk-
worms, the first of such belts being provided
with a plurality of series of step-like ridges,
bridging devices jJoining the ends of said con-
veyor belts, and mechanism for distributing
cut mulberry leaves to said conveyor belts
comprising means for holding a supply of
léaves; a reciprocating plate for distributing
leaves to said - silkworm conveying  belts,
means. for carrying mulberry leaves from
such supply of mulberry leaves to said re-
ciprocating plate and means for operating
such leaf carrying means and said recipro-
cating plate. L

8. Apparatus for handling stlkworms com-

1,816,368

prising a plurality of liorizontally dispose
endless conveyor belts for carrying silk-
worms, a plurality of bridging devices there-
between, mechianism for distributing cat mul-
berry leaves on said conveyor belts, means as-
sociated with sdid ¢onveyor belts for réceiv-
ing leaf beds discharged from such belts, and
means for collecting the discharged leaf beds.

9. Apparatus for handlihg sitkworms com-
prising a plurality of horizontally disposed
endless  conveyor belts for carrying sill-
worms, a plurality of drums on which such
conveyor belts are mounted, ratchet means
on the ends of said drums, a carriage for
carrying mechanism for feeding cut mulberry
leaves to said conveyor belts, a track on which
said carriage travels, means projecting from
said carriage adapted to engage said ratchet
means on said drums to impart intermittent
rotation thereto, and means for driving said
carriage. _

10.- Apparatus. for handling silkworms
comprising a plurality of horizontally dis-
posed endless conveyor belts for carrying
silkworms, a plurality of drums carrying such
belts, a plurality of bridging devices be-
tween such belts, comprising sheets of rigid
material pivotally mounted on the axes of
such drums, a carriage carrying mechanism
for distributing cut mulberry leaves on such
belts, a track on which said carriage travels,
means projecting from said carriage adapted
to impart reciprocating movements to said
bridging devices, and means for driving said
carriage. : ‘ ‘

11, Kpparatus for handling silkworms
comprising a plurality of horizontally dis-
posed endless conveyor belts for transporting
silkworms, means for transferring sillcworms
from one of said conveying means to the next
in the series, means for slowly moving said
belts to transfer the silkworms from one end
to the other of said series of belts, mechanism
for distributing cut mulberry leaves on such
belts, and means for autoinatically starting
and stopping such leaf distributing mecha-
nism at predetermined intervals. : :

12. Apparatus for handling silkworms
comprising a plurality of horizontally dis-
posed endless. conveyor belts for carrying
silkworms, mechanism for automatically dis-
tributing cut mulberry leaves on such con-

- veyor belts comprising a carriage, belt means

thereon associated with .a mulberry leaf sup-
ply, .a- reciprocating plate for -distributing
mulberry leaves fed by said belt means, means
for driving said belt means and said recipro-
cating plate; a track on which carriage trav-
els, a guide rail associated with said track,

~and means on said carrviage adapted to co-

operate with said guide rail in stopping and
starting said leaf distributing mechanism.
18. Apparatus for handling silkworms
comprising a plurality of endless conveyors
for transporting silkworms, said conveyors
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“being in alinement with the end of one con-

veyor spaced from the end of the adjacent
conveyor, means for distributing mulberry
leaves to said conveyors, and mechanically
driven means for transferring silkworms
from one conveyor to another without trans-
ferring leaves thereto. . ;
Signed at Milan, Italy, this 28th day of

May, 1926. ,
VITTORIO FIORUZZI.



