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To all whom it may concern.: ‘

Be it known that I, Epwarp E. GRAY,
citizen of the United btates, and resident of
Piano, in the county of Kendall and State
of Illinois, have invented new and useful
Machines for and Methods of Forming Seed-
tape, of which the following is a Specmca-
tion.

This invention relates to machines for and
methods of forming seedtape.

For convenience 1n planting, to avoid the
waste of seeds due to planting an excessive
number of seeds, as is almost universally the
case where seeds are dropped by hand, and
to eliminate the work incident to thinning
out or removing superfluous plants after the
plants have attained some size, so that they
will not crowd and impair the growth and
development of each other, seeds of various
kinds are, at the present time, incased in a

continuous envelop of sultable light paper,

or the like, said paper being of such texture
that it will readily chsmteorate when ‘sub-
jected to moisture, as the moisture of the soil
i which the seeds are planted, thus permit-
ting the seeds to germinate and grow in the
usual way.

A primary object of the invention is to
provide improved and simplified means, in a
machine of this general type, for deposmng
the seeds contained in a receptacle or hopper
upon the tape material preliminary to fold-
ing said tape material to inclose said seeds.

A further object of the invention is to
dispense with the use of glue for securing the
tape material in folded position so as to-re-
tain the seeds within the envelop formed
thereby.

Still further objects of the invention are to
provide improved and simplified means for
driving the machine, whereby it may be
qulckly and convemently started and
stopped, as when it is desired to remove a

roll of tape from the machine and to start a

new roll; and to provide an improved reeling

deviee for forming the tape into rolls when -

finighed.
To effect these various objects, a machine

"embodying my invention and suitable for -

practising my improved method comprises
the - various features, combinations -of fea-
tures and details of construction herelnafter
descubed and claimed.

Specifieation of Letters-Patent.

In the accompanying drawings, i in Whlch‘

my invention is fully illustrated,

Figures 1 and 12 together constitute a side
elevation of my improved machine, ‘parts
thereof being 'shown in section. to expose
other parts concealed thereby,

Figs. 2 and 2* together- constitute a top
plan view oi my improved machine, the seed
hopper being shown in sectlon on the lme
2——2 of Fig. 1,

Fig. 8 is an enlarged view of the casing
formlng the suction chamber, and associated

- parts of my improved machine, whereby the

Patented Dec. 28, 1920.
Application filed May 27, 1916, Serial No. 100,228, ‘Renewed April 27, 1920. Serial No, 377, 015. '

b5
60

65

tape material is subjected to suctlon durlno' ,

a-period -of its travel,

“Fig. 41is'a sectlona,l view thereof -on the,

line 4—4 of Hig: 3,

Fig. 5 is a rragmentaly, sectlonal ‘side
view of a machine for forming seed tape em-
bodying wy invention in wodified form,

1.6 i$ a top plan view of the casino
forming the suctlon chamber of the machine
shown 1n Flg 5, and

Fig. T is a section on the line 7—1 of
Fig. 5. o

Referring now to the drawmgs A desw-
nates,as.a Whole, the frame of my 1mproved
machine, comprising a supporting base A’

70

78

80

and an’upright ‘member A2 made -in the :

form of a web upon which -the: different
parts of the machine are mounted. :

The seeds upon which the machine is de-
signed  to -operate, designated 1, are con-
tained in a hopper or receptacle 2 thelower
end of which 1s shaped to form- a lateral
extension 3, the bottom of which is inclined
as shown at 4, the weight of ‘the seeds con-
tained in said ‘hopper operating to force
the seeds toward the open discharge side of
said ‘extension 8. As shown, said hopper 2

85

90

1s mounted upon and supported by bracket -

5 which projects latemlly from the uprlght
frame member A2 -

95

The passage- of the seeds trom the hop-v .

per-2 to the lateral extension 8 thereof is
controlled. by means of a sliding gate 6,
whereby the depth of the layer of seeds at
the discharge end of the lateral extension
of gaid hopper may be controlled as desired.

100

The tape material, pleferably thin, light

_paper, or thelike, indicated at’ a,-is drawn,

n the’ form of a continudus Web from- a

~ suitable source of supply, as from a roll A.3‘

105
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adapted to be rotatably mounted on an ar-
bor 7 secured in an arm or bracket 8 which
extends frontward and downward at the
front end of the upright frame member A2
In its passage through the machine, said
tape material is guided across and into close
proximity to the open or discharge side of
the lateral extension 3 of the hopper, the re-
lation being such that the seeds contained
in said lateral extension of the hopper will

rest in contact with said strip of tape ma-

terial.

As the tape material @ passes across the
discharge opening of the hopper, seeds are
caused to adhere to the surface of said tape
material at predetermined, spaced intervals
in the following manner :—Before said tape
material @ passes across the discharge open-
ing of said: hopper, small holes or perfora-
tions 9 are formed therein at intervals cor-
responding to the desired spacing of the
seeds on said tape material. Said prefora-
tions in said tape material may be formed
before it is wound into the roll A3, but I
preferably provide perforating means as a
part of my improved machine, located be-
tween the roll A® and the discharge end of
the hopper. As shown, said perforating
means consists of perforating wheels 10 and
11 rotatably mounted in studs 12 and 18 se-
cured in the upright frame member A2 be-
tween which the tape material passes, one
of said perforating wheels, as shown the
wheel 10, being provided with what may be
called projecting pins 14 which are adapted
to enter holes 15 formed in the perforating
wheel 11 and which will codperate to form
holes in the strip of tape material as it
passes between said perforating wheels.

As said strip of tape material passes
across the discharge opening from said hop-
per, it is subjected on its outerside to a suc-
tion which, acting through the holes or per-
forations 9 therein, will cause a seed or seeds
to adhere to said tape at each of said open-
ings or perforations, the suction being also
continued for a considerable time after said
tape material with the seeds adhering there-
to, passes the discharge end of said hopper
and during the time that the tape material
is being folded as will presently be de-
scribed.

While my invention contemplates any de-
sired or approved means for thus subjecting
said strip of tape material to suction, what I
now consider to be the preferable means for
this purpose are shown in Figs. 1-4 of the
drawings, which are as follows:—Mounted
in fixed position on the frame of the machine,
as on brackets 16 which project laterally
from the upright frame member A2, is a
casing 17, which is closed excepting for an
opening 18 formed in the top and in the side
thereof adjacent to the discharge opening of
the hopper. Rotatably mounted within said

1,364,050

casing are flat-faced wheels 19 and 20 ad-
justed to which are belts 21 and 22, the ag-
gregate widths of said belts being less
than the width of said wheels and which, in
operation, are spaced apart, forming a cen-
tral opening 23 between said belts. At their
outer edges, the wheels 19 and 20 and the
belts 21 and 22 run under inwardly pro-
jecting shoulders 24 formed at the edges of
the opening 18 in said casing 17, the size of
the wheels 19 and 20 and the thickness of
the belts 21 and 22 being such that the outer
surface of said belts will run into close
proximity to said shoulders 24 throughout
the length of said opening 18.

In its passage through the machine, the
tape material ¢ runs in the opening 18 in
the casing 17 and rests in contact with the
belts 21 and 22 throughout the length of
said slotted opening 18, the relation being
such that throughout the length of said slot-
ted opening, the holes or perforations 9 in
sald tape material will communicate di-
rectly with the slot or opening 23 between
the belts 21 and 22.

Suction is adapted to be maintained with-
in the casing 17 by means of a suitable fan
or blower, indicated at 25, the suction open-
ing of which is connected with the chamber
formed by the casing 17, by a suction pipe
26. Said fan or blower 25 is driven contin-
uously from any suitable source of power as
by a motor 27, which, as shown, is connected
directly to said fan or blower.

As shown, the wheels 19 and 20 are se-
cured to rotate with shafts 28 and 29, which,
together with the perforating wheels 10 and
11 are driven by means of suitable driving
connection with the motor shaft 30. As
shown, said driving connections comprise a
main driving shaft 31 which is driven
directly from the motor shaft 30, a pinion
32 secured to which meshes with gear wheels
33 and 34 secured to rotate with the shafts
28 ‘and 29, respectively, said pinions and
goar wheels being preferably located inside
of the casing 17, which comprises a remov-
able side to provide for ‘access to the cham-
ber formed by said casing for assembling
the parts contained therein and for other de-
sired purposes. The perforating wheels 10
and 11 and corresponding wheels at the op-
posite side of the casing 17, presently to be
described, are driven from said shaft 31 by
means of a chain belt 85 adjusted to sprocket
wheels secured to rotate with the driving
shaft 81 and with one of each set of per-
forating wheels, the members of each set of
perforating wheels being connected so as to
rotate together with the same peripheral
speed by intermeshing gears secured to ro-
tate with the wheels of each set of said per-
forating wheels.

Also, to provide for operating the ma-
chine at different rates of speed to adapt it

70

75

80

85

90

95

100

110

116

120

125

130



10

15

20

25

30

36

40

45

50

55

60

1,884,080

for use with diﬁ'erérit kinds of seeds, the

driving shaft 31 is driven by means of a

friction pulley 36 on the motor ‘shaft. 30,

which is designed to contact with the face

of a friction disk 87 mounted to rotate with

the driving shaft 31, said friction pulley be-

ing adjustable endwise on the motor shaft
30 to cause it-to engage the face of the fric-
tion disk at a greater or less distance from
its center, whereby the rate of rotation of
the friction shaft and thus-the speed of the
machine may be varied—either increased or

decreased as it may be desired to meet the -

requirements of any particular case.

Also, to provide for stopping the machine
when deswed without stopping the fan or
blower 25 or in any way interfering with its
operation, the friction disk 87 is mounted on
the driving shaft 31 so as to be movable end-
wise thereon toward and from the friction
pulley 86, said friction disk being main-
tained yielding in contact with the friction
pulley 36 by means of a coiled spring 38 in-
serted between the hub of said friction disk
and a collar 89 secured to the driving shaft
81. The friction disk 87 is adapted to be
retracted against the force of the spring 38
to disengage it from the friction pulley 36
by any suitable means, preferable means for

the purpose consisting of a bell-crank lever .

40, which may be pivoted to the base A’ of
the machine frame or other suitable support,
formed on the end of the upright arm 41
of which is a yoke 42 which embraces the
sides of a.hub on the friction disk 37, pins
43 secured in which engage a cu‘cumferenf
tial slot 44 formed in the hub of the friction
disk 37. The other arm 45 of the bell-crank
lever 40 is so positioned that said lever may
be conveniently manipulated by the foot of
the operator to retract the friction disk and
thus stop the machine.

During the time that the seeds 1 are held
on the tape material ¢ by the suction within
the chamber formed by the casing 17—that
is while they are passing over the belts 21
and 22, they are subjected to the action of
folding devices whereby the edges thereof
are turned upwardly and inwardly so as to

overlap and inclose.the seeds held on said.

tape material. As shown, said folding de-
vices consist of a series of spaced plates 46,
secured to the casing 17 and arranged in
pairs at opposite sides of the central open-
ing 23 between the belts 21 and 22, whereby
the 1on01tud1nf11 section of said tape ma-
terial ¢ in which the perforations 9 are
formed and to which the seeds 1 adhere, will
always extend over and cover the space 23

‘between said. belts, thus at all times main-

taining the suction on said tape material and

holdlncr the same from lateral displacement

under the action of said folding guides. As
shown, there are four sets or pairs of said

foldmg plates or’ guldes 46, the ad]acent

ends ‘or edges of the first or front setof said: -
or guides being curved to impart a
sub_sta’ntmlly trough-shape to said tape ma-

plﬁteo

65

terial, and succeeding sets or pairs of said

‘ plates bemg arranged successwely closer to-

gether and being provided in their adjacent

other.

70

-edges with notches of Successwely shorter
'radlua, whereby the edges of said strip of :
tape material will be turned inupon the cen-- = =
tral portion thereof and will overlap each
After passing through ‘the foldmw

75

plates or guides, said tape material will foun '

what ‘may be described as a flat tube in

consider the form of folding device shown to
be preferable, I do not desn'e to limit myself

‘which the seeds will be inclosed.” While Ig'v ‘
80

thereto, as my invention contemplates the-
use of Wny desired or approved form of fold-‘_q L

‘i ing device. .

From the foldmfr devices, by Whlcb a fiat

85 -

tubular -shape. has been imparted to said

tape material, as aforesaid, said tape ma--

terial passes "beneath a pressure -roll 47,

“mounted on a stid secured . in bhe u*orwht, :

frame member A2, and Whlch ‘runs in close

proximity ‘to  the belts 21 and 922 ‘directly

above the rear belt wheel 20, which’ Wlll op-
erate to flatten and set the’ folds of said-tape
material.
inclosed within the folds of said tape ma-

“To prevent crushing of the seceds

90

terial, said pressure roll 47 is provided with

a. mrcumfercntnl groove ‘48 ‘of sufficient
width and depth to permit ‘the ‘passage
thelethrou(rh “without - erushing, of the
seeds contamed within s‘ud folded tape ma-

terial.

100

To effect the object of the invention as it

relates to dispensing with glue for securmcr
the folds" of the tape materlal together, T
provide means for punchlnd holes thrOUOh

105

the. folded tape material, intermediate the :

‘seeds contained ‘therein, using for the pur-

pose 2 blunt punch or punches which will

not cut the paper but.will form what may be S
110

described. as burred holes in the folds of

said tape material and will operate to force
the burred edges of the holes in the over- -

lying folds thrOLwh the holes formed in the

lower folds, Whlch will operate, in an ob-

vious manner, to secure ‘and: hold the folds

115

of said tape miaterial tooethe1 in folded ;

p051t10n with a sufficiently y' strong connec-

tion to permit said seed tape to be handled

in the usual way without breaking the con-

nection between said “folds, partlcuhrlv

120

when the burred edges-of said holes have -

been flattened and 01ushed together, as they

will be in the process of winding the:

finished seed tape into rolls prebamtory to

‘packing the same into boxes or cartons for
As

sale and use; as’ “presently described.
shown, the means, for thus punching holes

125

“thronwh the folded tape matelml are sub-'
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stantially similar to the perforating wheels
10 and 11, comprising wheels 49 and 50 be-
tween- which the folded seed tape passes.
One of said wheels, as shown the wheel 45,
is provided with projecting pins or punches
51, the ends of which are blunt or rounded,
and the wheel 50, is provided with holes 52

adapted to loosely receive the pins or
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punches 51. Said punch wheels are driven
from the driving shaft 31 by means of the
chain belt 85 which is adjusted to a sprocket
wheel secured to rotate with the punch wheel
19, and by the gears 33 and 34 secured to ro-
tate with said punch wheels, respectively,
all substantially in the same manner as the
perforating wheels 10 and 11 are driven, the
relation being such that said punch wheels
shall rotate at the same peripheral speed as
each other and also as the other driven parts
operating on said tape material. Also, in
order that the punches or pins 51 shall not
injure the seeds contained in the seed tape,
the punch wheels are so adjusted axially
that the pins or punches 51 will penetrate
the folds of the tape material hetween the
seeds inclosed therein.

From the punch wheels 49 and 50, the
finished seed tape passes to the winding de-
vice or reel by means of which it is wound
into rolls or coils, which, as fast as they
are formed, are removed from said winding
device or reel and packed in boxes or car-
tons for sale and use. As shown, the con-
struction of said winding device or reel is
as follows :—Rotatably mounted in suitable
bearings formed in bearing bosses on the
upright frame member A? are shafts 53 and
54, of which the shaft 53 is driven by means
of a chain belt 535 adjusted to sprocket
wheels 56 and 57, one of which is driven by
means of a suitable friction device and the
relation bding such that said winding device
will be driven at such a rate of speed that,
normally, it will tend to wind the tape
faster than said tape travels through the
machine, thus permitting said winding de-
vice ‘to automatically adjust or accommo-
date itself to the feed of the machine as the
size of the roll being formed varies, the take

~up of said roll becoming greater as its size

increases. '‘Obviously, also, said friction de-
vice will maintain the said tape under de-
sired tension while it is being wound into
rolls. The shaft 54 is driven from the
shaft 53 by means of gears 58 and 59 se-
cured to said shafts, respectively, so as to
rotate therewith.

As shown, the friction device for driving
the shaft 53 comprises a glass disk 60 se-
cured to one side of the gear wheel 58 se-
cured to said shaft, a thin felt cushion 61
being preferably interposed . between said
glass disk 60 and gear wheel 58, and secured
to the side of the sprocket wheel 57 adjacent

‘to said glass disk is a felt pad 62, which is

adapted to be held in frictional engagement
with said glass disk by means of a spring
63 inserted between a collar 64 secured to
the shaft 53 and the side of said sprocket

wheel 57 opposite to that to which said felt

pad 62 is secured.

Splined to the shaft 53 is sleeve 65 formed
at the inner end of which is a head 66 se-
cured in which are pins 67, which extend
parallel with the axis of the shaft 53, and
are spaced a short distance from the surface
of the sleeve 65,.and on which the finished
tape is wound directly. Slidably fitted to
the sleeve 65 is a collar 68, which is held
yieldingly in contact with the head 66 on
said sleeve by means of springs 69, the ends
of which are connected to rigid parts of said
head and collar. Said springs are made of
such length relative to their points of at-
tachment to said head and collar that they
will always be under tension. As shown, the
springs 69 are positioned in holes formed
through said collar 68 parallel with its axis.
The pins 67 are slidably fitted to holes
formed through said collar 68 and are of
such length that, when said collar 68 is in
contact with the head 66 on said sleeve, said
pins will project, at the front side of said
collar, a sufficient distance to permit a roll
of tape of desired size to be wound thereoxn.

The finished tape is wound. directly upon
the pins 67 and while it is being wound into
rolls or coils, is supported by a disk 70 se-
cured to the front end of the collar 68. The
pins 67 will operate, In an obvious manner,
to impart rotation to the collar 68 with the
shaft. 53. :

The sleeve 65 is somewhat longer than the
pins 67 and its front end, which projects be-
vond the ends of said pins, is tapered or
leveled, as shown at 71.

The function of the pins 67 is, primarily,
to provide convenient means for engaging
the end of the seed tape with the sleeve 65
when the roll is started, this being effected
by inserting the end of said seed tape be-
tween one of said pins and said sleeve and
then turning said end back to loop it around
said pin.

The function of the collar 68 and disk 70
is to facilitate the removal of the finished
rolls of said tape from the sleeve 65, or more
properly, from the pins 67, this being effect-
ed by drawing the collar 68, carrying the
disk 70, frontward to force the finished roll
off from said pins. Said collar is then re-
leased, whereupon the springs 69 will return
it to its operative position in contact with
the head 66.

The machine is stopped after the forma-
tion of each roll and remains idle during the
time said rolls are being removed and the
end of .the tape engaged with a pin 67 for
the start of a new roll. '

To provide for winding the seed tape in
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coiled layers back and forth on said pins 67,

‘means are prov1ded for imparting a traverse :
As shown, the means for.

to the sleeve 65.
thus imparting a traverse to said sleeve are
as follows :—IFormed on or secured to rotate
with the shaft 54 is a screw 72 comprising

right and left hand threads, the ends of

Whmh are connected or run 1nto each other.

Supported adjacent to said screws 72 so-as:

to be freely movable transversely of the ma-
chine, is a carriage pivotally mounted on
which is a shoe ada pted to engage the screw
threads of the screw 72.
riage consists of a plate 73 which extends
over the screw 72 fmd is supported upon
and connected to the shaft 54 by means of
the downwardly turned ends 74 and 75 there-
oi said downwardly turned ends being pro-

‘ided with suitabls bearings slidably “fitted
to said shaft. The distance between the
dewnwardly turned ends 74 and 75 of said
traverse plate 73 ig-suffic 1ent1y greéater than
the length of the screw 72 to provide for

- movement of said plate 73 under the influ-

ence of said screw 72. The traverse plate 73
is connected to the sleeve 65 by means-of a
plate 76 which extends upwardly therefrom
and formed at-the upper end of which is a
ring 70 which is confined in a groove 78
formed in the heud 66 at the inner end of
said sleeve 65. To provide for engaging the
ring 77 with the groove 78, one side of said
groove is formed bv a collar 79 removably
secured, as by a set screw, to the.sleeve 65.

Pivotod to the traverse plate 73 is a shoe
80 which engages the screw threads of the
screw 72, said shoe being elongated and so
shaped that it will follow the screw threads
of said screw and will pass freely from one
section to the othﬂz ‘thereof.

To provide for ‘detaching snfplus seeds’
which may be caused to adhere to the tape

material by the suction in the casing 17 and
returning such det(v'hed seeds into ‘the lat-

eral extension 3 of the hepper 2, I provide

a nozzle or nozules adapted for dlschargmfr
a ]et or jets of air along the exposed surface

rn the tape material; to which the seeds ad-

Hers, as it passes s above the dise ‘harge open-
; g from said hopper, said air jets being di-
xccted into the cpen discharge end of said
hopper, whereby the seeds detached will be
veturned to said hopper. As shown, there
are two nozzles 81 and 82 at the ends of a
bifurcated tube 83 which is rigidly sup-
ported in o bracket 84 on the casing 17 of
the suction chamber, preferably in such

manner that it may be adjusted bedily end-

ie and secured in any desired adjusted po-
sition, as by a set screw, whereby the opera-
five force of the air jets from the nozzles 81

end 82 on the seeds may be regulated. The
plpe or tube 83 is connécted with the dis-
charge side of the fan or blower 25 by means
of a flexible hese 85. In practlce. only a

As shown said car-.

portmn of the air d1scharged from the
blower 25 will be discharged through the
pipe 83, as otherwise air ]ets of rexcessive

Qtrenoth Would be produced. -

8

I‘he perforating  wheels 10 >and 11, the -
pressure roll 47, the punch wheels 49 and

50, and the Wlndmg or reeling mechanism
will codperate to feed - the - tape ‘material
through the machine.
ever, contemplates the use of a sepzu ate feed
mechamsm, 11" desired.

As” a modification of my 1mploved ma-
chine, T contemplate - dispensing with' the

My invention, how- -

75~

wheels 19 and 20 and the belts 21 and 22 =

adjusted thereto, and formmg the ‘suction

80

glot in- the casing of the suction chamber
directly in the front fmd top 51des of sald ‘

casing. =
ThlS modification ‘is shown 1n Figs. 5 to
7, inclusive, of the drawings, in Whlch A

35‘ 

de31gnates the frame of the machine; &’ the -

tape material, 8’

‘the later al: extensmn at

the lower end of the hopper, 17’ the casing

bemcr mounted on bracket 16" on the’ frame

vformmg the suction chamber, said casing - ’

90

A*, 1n substantially the same manner as the
“casing 17 is mounted on the brackets 16 in
“the form of the device shown in Figs. 1 to 4.

~ In- gaid’ imodiﬁed‘ form of my improved: g

machine, the tape material; having been

pemomted is guided across and' in- close

95

proximity to the dlseharge opening from .

the hopper and over the front end and top
of said casing 17, said casing being pro-

vided :with a suction slot 187 through Whlch,

Vbe perforations in said tape material will
he subjected to suctlon from W1th1n the cas-

‘ing 1w

100

S‘ud modlﬁed form of machme w111 also

comnm% ‘means mounted on said casmg 17

105

for ioldlng the tape material while "sub-  ~

~]ected to the suction of the suction chamber

formed by-the casing 177, pressure means

for flattening and settmcr the folds of the

‘tape 'naternl punching means- and wind-
ing means, all of which may be of any usual
-or desired construction.

Ag re(rards the

folding, punching and Wmdlno means I

~comemp1at-= means similar to the corre-

sponding parts of the preferred form of

115

machine heretofore described.’ As: regards -

‘the pressure’ means for flattening and ‘set-
- ting the folds of the tape ‘material ‘without -

crushing or injuring the 'seeds, T prefer
to substitute for the grooved: pressure roll

47, two opposed rolls 47" and 47° between =

120

which the folded tape material, ‘with' the

seeds inclosed therein; passes.
crushing the seeds,

with suitable metal bearing bushings which

will yield as the seeds pass between them,

thus subjecting the tape material to des1red
pressure " withotit crushing or 0therw1se in-
jur 1ng the seeds

"To avoid -
ald pressure rolls 477
and 472 are -made of soft rubber- prov1dedv
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- -Seed tape, such as my improved machine
is designed for making, forms the subject-
matter of a separate application for U. S.
Letters Patent filed by me in the Patent

_Office concurrently herewith, Serial No.

100,227, filed May 27, 1916, to which refer-
ence is made for a description thereof.

In carrying out the novel method with
the aid of the apparatus above described,
the strip of package forming material or

-tape A ig withdrawn continuously from the
-supply A% said tape being either previously

perforated or perforated by suitable per-
forating means, one form of which has been
described. The perforated strip is then
drawn past the supply of seeds while suec-
tion operates through the perforations to
select seeds from the supply and the seeds
thus selected and retained at the perforations
are secured in permanent position on the

“strip either while the suction still operates

or immediately thereafter. Obviously, the
carrying out of the novel method is not de-

" pendent upon the specific form of machine

hereinabove described. and shown in the
drawings attached hereto.  For example, the
method may also be practised in its broad-
est. form by means of the apparatus shown
and described in applicant’s allowed appli-
cation Serial No. 257,670 which is a renewal
of applicant’s original corresponding appli-
cation Serial No. 101,003 filed May 31, 1916.

I claim:— . } ‘

1. In a machine for forming seed tape,
the combination of means for depositing

-seeds upon perforated tape material, and

means for subjecting said tape material to
suction whereby seeds deposited thereon will

~be caused to adhere to the perforations in
_said tape material.

2. In a machine for forming seed tape, the
combination of means for depositing seeds

“upon perforated tape material, means for

folding said tape material, and means for
subjecting said tape material to suction
whereby seeds deposited thereon will be
caused to adhere to the perforations in said
tape material, said suction being continued

~during the folding of said tape material.
50 -

.the combination' of means for depositing

3. In a machine for forming seed tape,

seeds upon perforated tape material, means

~for folding said tape material, means for
‘subjecting said tape material to suction
-whereby seeds deposited thereon will ‘be

caused to adhere to the perforations in said

“tape material, said suction being continued
- during the folding of said tape material, and

means for securing said tape material in
folded position. S :
4. In a machine for forming seed tape,

-the combination of means for depositing
.seeds upon perforated tape material, means

for folding said tape material, means for
subjecting said tape material to suction

1,364,050

whereby seeds deposited thereon will be
caused to adhere to the perforations in said
tape material, said suction being continued
during the folding of said tape material, and
means for securing said tape material in
folded position, said means comprising a
punch adapted for punching holes through
the folds of said tape material and to force
the edges of the holes in overlying folds
through the holes in underlying folds, sub-
stantially as described.

5. In a machine for forming seed tape, the
combination of a seed receptacle, means for
guiding perforated tape material into con-
tact with seeds contained in said seed re-
ceptacle, and means for subjecting said tape
material to suction whereby seeds which come
into contact therewith will be caused to ad-
here to the perforations in said tape ma-
terial.

6. In a machine for forming Seed tape, the
combination of a seed receptacle, means for
guiding perforated tape material into con-
tact with seeds contained in said seed re-
ceptacle, means for folding said tape ma-
terial, and means for subjecting said tape
material to suction whereby seeds which
come into contact therewith will be caused
to adhere to the perforations in said tape
material, said suction being continued dur-
ing the folding of said tape material.

7. In a machine for forming seed tape, the
combination of a seed receptacle, means for
guiding perforated tape material into con-
tact with seeds contained in said seed recep-
tacle, means for folding said tape material,
means for subjecting said tape material to
suction whereby seeds which come into con-
tact therewith will be caused to adhere to
the perforations in said tape material, said
suction being continued during the folding
of said tape material, and means for securing
said tape material in folded position.

8. In a machine for forming seed tape, the
combination of a seed receptacle, means for
guiding perforated tape material into con-
tact with seeds contained in said seed recep-
tacle, means for Tolding said tape material,
means for subjecting said tape material to
suction whereby seeds will be caused to ad-
here to the perforations in said tape ma-
terial, said suction being continued during
the folding of said tape material, and means
for securing said tape material in folded
position, said means comprising a punch
adapted for punching holes through the
folds of said tape material and to force the

_edges of the holes in overlying folds through

the holes in underlying folds.

9. In a machine for forming seed tape,
the combination of a seed receptacle, means
for guiding perforated tape material into
contact with seeds contained in said seed
receptacle, means for folding said tape
material, means for subjecting said tape
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material to suction whereby seeds will be
caused to adhere to the perforations in said
tape material, said suction being continued
during the folding of said tape material,
and means for securing said tape material
in folded position, said means comprising a
punch _adapted for punching burred holes
through the folds of said tape material.
10. In a machine for forming seed tape,

the combination of a seed receptacle, means

for perforating tape material, means for
guiding said perforated tape material into
contact with seeds contained in said seed
receptacle, and means for subjecting -said

tape material to suction whereby seeds
which come into contact therewith will be

caused to adhere to the perforations therein.
11. In a machine for forming seed tape,

the combination of a seed receptacle, means.
for perforating tape material, means for.

guiding said perforated tape material into
contact with seeds contained -in said seed
receptacle, means for folding said tape mate-

rial to. inclose the seeds adhering thereto, .

and means for subjecting said tape material
to suction whereby seeds which come into
contact therewith will be caused to adhere
to the perforations in said tape material,

said suction being continued during the fold-

ing operation. :

12. In 2 machine for forming seed tape,
the combination of a seed receptacle, means
for perforating tape material, means for
guiding said perforated tape material into
contact with seeds contained in said seed
receptacle, means for folding said tape
material to inclose the seeds adhering there-
to, means for subjecting said tape material
to suction whereby seeds which come into

contact therewith will be caused to adhere

to the perforations in said tape material,

‘said ‘suction being continued during the
folding operation, and means for securing

said tape material in folded position.
18. In a machine for forming seed tape,
the combination of a seed receptacle, means

“for perforating tape material, means for
guiding said perforated tape material into.

contact with seeds contained in' said seed

-receptacle, means for folding said tape mate-
‘rial to.inclose the seeds adhering thereto,

means for subjecting said tape material to
suction whereby seeds which come into con-

‘tact therewith will be caused to adhere to
“the perforations in said tape material, said
.suction being continued during the folding

operation, and punching means for securing
said tape material in a folded position.
14. In a machine for forming seed tape,
the . combination of a seed- receptacle pro-
vided with a discharge opening, a hollow

casing, a side of which extends into close .

proximity to the discharge opening of said
seed receptacle, means for guiding perfo-

‘rated tape material across the discharge

“casing.’

=

-opening of said:seed- receptacle ‘and over
‘said casing, said casing being provided with
-a slot'adapted-to be-closed by the tape mate-
rial passing over said casing with the per-
forations in said tape material in communi-"

cation with said slot, and suction means ap-- -

plied to the chamber formed by said casing,
whereby said’ tape material will be-sub- -

jected to suction adapted to cause seeds v

coming :in. contact -therewith to* adhere to

the perforations in - said .tape material

75

throughout the length of the slot in- said

15, In- 2 maching for forming ‘seed tape,

‘the combination of a seed receptacle- pro-

&0

vided with a discharge opening, a hollow -

casing ‘a side of which extends into close

proximity to the discharge opening of said
seed receptacle, means for guiding perforated -
tape material across the discharge opening
of said seed receptacle and over said cas-

ing; said casing being provided with a slot

passing over said casing with the perfora-
tions 1n said tape. material being 1n-com-

85

.adapted to be closed by the tape material -

90

munieation with said slot, suction means :

applied to the chamber formed by said cas-

“ing whereby said tape material will be

subjected to suction adapted to cause the

~“seeds coming in contact therewith to adhere
to the perforations in said tape material:

95

throughout the length of ‘the slot in said-
casing, and means for folding said tape ma-: =

terial to inclose the seeds adhering thereto.
“while

said tapé material is subjected to suc-
o, " o e REDSEPLE

16, Ir
the combination of a :seed receptacle pro-

“vided -with a discharge opening, a hollow
casing a side of which extends into close

100

In a machine for forming seed tape,

106

proximity to the discharge opening of said -
seed receptacle, wheels rotatably mounted

within said casing, a slotted belt adjusted
to said wheels; said casing being provided
with an opening through which a section

operating to close said opening but for the

‘slot therein, means for guiding perforated
tape material across the discharge opening

of said seed receptacle and in contact with

therein in communication with the slot in

said belt, and suction means applied to the

chamber ‘formed "by' said “casing’ whereby

“said tape material will be. subjected to suc-

tion adapted to cause seeds coming in con-

110

of said belt -will be exposed and said belt.

115

the section of said belt exposed through the
“opening in said casing with the perforations

120

tact therewith to adhere to the perforations -

in said tape material substantially through-
out the exposed length of said belt.
17.-In'a machine for forming seed tape,

125

the combination of a seed receptacle pro-

‘vided with ‘a discharge opening, a hollow
casing - a side of which -extends into close

proximity to'the discharge opening of said

180
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seed receptacle, wheels rotatably mounted
within said casing, a slotted belt adjusted

“to said wheels, said casing, being provided

with an opening through which a section of
said belt will be exposed and said belt oper-
ating to close said opening but for the slot
therein, means for guiding perforated tape
material across the discharge opening of

‘said seed receptacle and in contact with the

section of said beit exposed through the
opening in said casing with the perforations

- therein in communication with the slot in

said belt, suction means applied to the
chamber formed by said casing whereby
said tape material will be subjected to suc-
tion adapted to cause seeds coming in con-
tact therewith to adhere to the perforations
in said tape material substantially through-
out the exposed length of said belt, and
means for holding said tape material to in-
close the seeds adhering thereto while said
tape material is subjected to suction.

18. In a machine for forming seed tape.
the combination of a seed receptacle provided
with a discharge opening, a hollow casing
a side of which extends into close proxim-
ity to the discharge opening of said seed
receptacle, wheels rotatably mounted within
said casing, a slotted belt adjusted to said
wheels, said casing being provided with an
opening through which a section of said
belt will be exposed and said belt operating
to close said opening but for the slot there-

" in, means for guiding perforated tape ma-

35
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terial across the discharge opening of said
seed receptacle and in contact with the sec-
tion of said belt exposed through the open-
ing in said casing with the perforations

-therein -in communication with the slot in

said belt, suction means applied to the cham-
ber formed by said casing whereby said tape
material will be subjected to suction adapted
to .cause seeds coming in contact therewith
to ‘adhere to the perforations in said tape
material substantially throughout the ex-
posed length of said belt, means for folding
said tape material to inclose the seeds ad-

“hering thereto- while said tape material is
- stibjected to: suction, and means for secur-

ing said tape material in folded position.

19. In a machine for forming seed tape,
the combination of a seed receptacle, means
for guiding a tape material into contact
with the seed, means for holding seed on
said tape material, means for folding said
material around the seed and means for
winding the tape on a receiver.

20. In a machine for forming seed tape,
the combination of a seed receptacle, means
for guiding a tape material into contact
with the seed, means for holding seed on
said tape material, means for folding said

- material arcund the seed, and a spool for
-recelving the tape, said spool adapted to be

rotated and to be moved transversely.

1,364,050

21. In a machine for forming seed tape,
the combination of a seed receptacle, means
for guiding a tape material into contact with
the seed, means for holding seed on said
tape material, means for folding said mate-
rial around the seed, a spool rotatable and
endwise movable for receiving the tape, a
head on said spool, a collar biased to con-
tact with said head, and pins mounted in
said head and adapted to slide in said collar
and to extend over and apart from said
spool to have a portion of the tape inserted
therebetween.

22. In a machine for forming seed tape,
the combination of a seed receptacle, means
for guiding a tape material into contact
with the seed, means for holding seed on
said tape material, means for folding said
material around the seed, means for receiv-
ing the tape, a source of power for driving
said machine, and members biased to con-
tact and to move relatively for transmitting
a part of said power and for varying the
speed of various parts of said machine.

23. In a machine for forming seed tape,
the combination of a seed receptacle, means
for guiding a tape material into contact with
the seed, means for holding seed on said
tape material, means for folding said mate-
rial around the seed, means for receiving the
tape, a power shaft, a friction wheel there-
on, a friction disk on a shaft for driving
part of said machine, a spring for holding
said wheel and said disk yieldingly in con-
tact, and means to retract said friction disk
against said spring. ,

24. In a machine for forming seed tape,
the combination of means for depositing
seeds upon perforated tape material, and
means for causing said seeds to adhere to
the perforations in said tape material,

25. In a machine for forming seed tape,
the combination of means for depositing
seeds upon perforated tape material, means
for folding said tape material, and means
for causing said seeds deposited thereon to
adhere to the perforations in said tape ma-
terial, said second means being effective dur-
ing the folding of said tape material.

26. In a machine for forming seed tape,
the combination of means for depositing
seeds upon perforated tape material, means
for folding said tape material, means for
causing said seeds deposited thereon to ad-
here to the perforations in said tape mate-
rial, said second means being effective dur-
ing the folding of said tape material, and
means for securing said tape material in
folded position.

27. In a machine for forming seed tape,
the combination of means for depositing
seeds upon tape material, means for folding
said tape material, and means for securing
said tape material in folded position, said
means - comprising a punch adapted for
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punching holes through the folds of said
tape material, and to force the edges of the
holes in interlocking relation. : .
28. In a machine for forming seed tape,
the combination of means. for depositing
seeds upon tape material, means for folding

said tape material, means for cgusing seeds

~deposited thereon to adhere to said tape ma-
terial, and means for securing said tape ma-
terial in folded. position, said means com- -

prising a punch adapted for punching holes

through the folds of said tape material, and
in interlock-..

to force the edges of the holes
ing relation. —

29. Apparatus of the character described
comprising pneumatic means for. selecting
seeds from a source of supply and for
maintaining them in definite arrangement
on a traveling tape or strip, in combination
with means arranged to receive the tape and
to secure the seeds permanently in place
thereon. Do ‘ '

30. Apparatus of the character described,

comprising means for perforating tape, and

preumatic means for positioning seeds on

said tape at the perforations, in combination

with tape-folding means arranged to receive
and to operate upon the tape and associated

seeds at a point of substantially horizontal-

tape travel. , :
31. The method of making seed tape which

comprises bringing a perforated carrier tape .

or strip -into operatlve proximity on one
side to seeds, applying suction to the. other
side of the tape to position seeds on the tape
at the perforations, and then permanently

securing -the seeds in position on the tape.
32. The method of making seed tape .

which comprises moving a perforated car-
rier tape longitudinally in operative prox-

~ imity on one side to a supply of seeds, ap-

45

50

55

60

65

plying suction to the other side of the mov-

Ing tape, whereby seeds are affixed to the
tape at the perforations, and then shaping
the tape to secure the seeds permanently in-

position. - .

33, The method of making seed tape
which comprises moving a carrier tape or
strip longitudinally, pneumatically selecting
seeds from a source of supply and placing
them in predetermined . arrangement upon

the moving tape, pneumatically maintaining -

the seeds in position on the tape until the
tape reaches a predetermined point in its
travel, and then permanently securing th
seeds on the tape. ‘~

34. The method of making seed tapéf

which comprises bringing a carrier tape-or
strip into operative proximity on one side
to seeds, applying suction to the other side
of the tape to position seeds on the. tape,

and then permanently securing the seeds in - . , -and the
- ‘manently securing .the seeds in position on .

position on the tape. .

35. The method of making seed tape.
which comprises moving a carrier tape longi-

®

tudinally-in operative proximity on one side
to a:supply of seeds, applying suction to-the
-other side of the'moving tape; whereby seeas
“are nffixed:to the tape, and then shaping the
‘tape to ' :

~secure the ~seeds permanently ‘in

position. w0 o

- 36. The method of ﬁl.akihg‘ seed tapu

which " comprises ‘moving a- carrier tape ovr
strip longitudinally, selecting seeds froma
source of supply and placing them in’pre-
determined arrangement upon the moving

“tape, maintaining the seeds in position on
‘the tape until the ‘tape reaches a predeter-
mined point in its travel, and then perma-
‘nently ‘securing’ the ‘seeds on the tape.

.87~ The ' method of making seed tape which -~ ..
‘comprises -perforating a carrier tape or - ..
‘strip, bringing the strip into operative prox-

imity. on one side to seeds, applying suction
to the other side of the tape to position seeds

‘on-the tape at the perforations, and then
_permanently securing the seeds in position

on the tape.: - A ‘

38. The method of making seed tape which-
comprises perforating a paper tape or strip,
moving the perforated strip into contact on
one side with a supply of seeds:while apply-
ing suction to the other side, whereby seeds

become “affixed to the :tape at the perfora- - :

tions, and folding the tape with its associ-
ated seeds to secure the seeds permanently
in position, the aforesaid operations.being
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conducted simultaneously on different por- =

“-tions of-the tape and in a continuous manner, . -
100

--89. The method of making seed tape which .
comprises moving a -perforated strip into

contact on one side with a supply of seeds = - -

while applying suction to the other side,

~whereby seeds become affixed to the tape and. ‘
folding the tape with its associated seeds to

105

secure the seeds permanently in position, the -
aforesaid operations being conducted simul-

tanously on different portions of the
and in a continuous manner, = o
40. The method of making seed tape which

tape

110

comprises perforating a paper tape or a

strip, moving the perforated strip into con-

‘tact on one side with a supply of seeds while

applying suction to the other side, whereby

"seeds become affixed to the tape at the per--

15

forations, and folding the tape with its asso-. -
ciated seeds’in a fixed. folder to secure the .

~seeds permanently in position, the aforesaid
‘operations being conducted simultaneously
on . different portions of the tape and in a-
. continuous manner. e ' L ’

41.-The method of making seed tape ;ﬁhich

comprises bringing “a " perforated carrier
‘tape or strip into operative proximity on
“one side to seeds, applying suction to the
~other side of the tape to position seeds on

the tape at the perforations, and then ‘per-

the tape without the use of adhesive.- ' -

42, The method of making seed tape which

120
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comprises moving a perforated carrier tape
longitudinally in operative proximity on one
side to a-supply of seeds, applying suction to
the other side of the moving tape, whereby
seeds are aflixed to the tape at the perfora-
tions, and then shaping the tape to secure
the seeds permanently in position without
the use of adhesive. ' : ;

43. The method of making seed tape which
comprises bringing a carrier tape or strip
into operative proximity to seeds, position-
ing the seeds temporarily on the tape and
then permanently securing the seeds in posi-
tion on the tape. ' ‘

44. Apparatus of the character described
comprising, in combination, means for feed-

. 1,364,050

ing suitably perforated tape longitudinally,
means for applying suction to one side of the
tape, means for presenting seeds to the op-
posite side of the tape while it is under suc-
tion, and means for thereafter treating the
tape to.secure the seeds positioned on the
tape by the suction. ‘ ‘

In testimony, that I claim the foregoing
as my invention, I affix my signature in the
presence of two subscribing witnesses this
17 day of May, A. D. 1916. ’

EDWARD E. GRAY.

Witnesses:
J. A, Pazxks,
E. G. PiNEERTON.
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