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7 Claims.

My present invention relates to tying machines
which automatically wrap twine about a pack-
age and secure the twine ends together as by
knotting them, .

Package tying machines of the general type
-set forth in my Patent No. 1,606,290, dated No-
vember 9, 1926, are in widespread use in many
industries. In this type of machine a rotating
-crank-like twine arm is used to carry one or

more wraps of twine about a. package supported:

on the machine, the wrapping operations being
followed, in direct and automatic sequence, by
the knotting together of the ends of the twme
wraps, and the severing of the twine.

Machines: of the rotating twine arm- type in.

the past have been' limited, from a practical

standpoint, in the size of package which they

were adapted to handle conveniently. Theoreti-
cally at least a machine could ‘be built capable

of wrapping almost any size package desired.”

Actually, however, the need for standardization
of parts throughout an entire line of machines,
together with the necessity for increasing the
sizes of the various parts of a machine, in pro-
portion to its increase in capacity, has prohibited
the building of machines for wrapping extremely
large packages. The net result has been that
standard sizes of machines have been adopted,

and such machines have been used by their pur-

chasers to wrap the bundles within the limited
size range for which they were adapted, and the
larger packages were contmued to be wrapped
by hand.

One object of my invention is to increase the
package size capacity of a more or less standard
package wrapping machine without enlarging
the machine or increasing the radius of the twine
arm, and without revising or re-locating the
more complicated working parts. This I may ac-
complish by a simple tilting of the frame of the
package tying machine so that the twine arm has
a longer sweep from front to back around an
island table, pivotally mounted within the sweep
of the twine arm,

The various gears, shafts and levers, as well as
the twine grm, all have an inertia imparted to
them by their movement in a wrapping opera-
tion, so that there is a tendency for these parts
to overrun at the completion of a wrapping op-
eration. A brake acting on the wrapping arm
of a tying machine is illustrated in my copend-
ing application, Serial:No. 421,735, filed Decem-
ber 5, 1941, and, while such a brake has proven
to be of merit with certain types of machineés,
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an improved brake development has been incor-
porated in my present invention. A further ob-
ject of my invention is a more positively operated
arresting of the movement of the operating parts
of a package tying machine upon the completion
of each cycle of operation, in such a manner as
to leave the parts free for movement at the ini-
tiation of. each succeeding wrapping operation.

- My prior Patent No. 1,606,290 shows the use
of an island table, pivotally mounted with respect
to the twine arm of a wrapping mechanism, the

“mechanism  being arranged fo carry a reach of
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twine completely around a package lying par-
tially on the island table, and partially on a fixed
table supported on the frame laterally adjacent
the island table. In the past I have empioyed
various devices such as a stop bracket (Patent
No. 1,606,290) and a twine trap (copending ap- -
plication Serial No. 421,735, filed December 5,
1941) to support an island itable against pivotal
movement about its axis during a twine wrap- .
ping operation. These devices are suitable for
their purpose, but where a broad island table
is employed, and where a heavy package is apt -
to be placed on the table at one side or the other
of its pivotal axis, the torque produced thereby
on the pivotal mounting of the island table is
apt to.cause interference with the free passage.
of a reach of twine as it is carried around a
package, or to bind the side faces of a twine trap
member with the possibility of interfering with
the proper operation of the machine. A further
object of my invention, therefore, is to eliminate
any stop, trap, or like impedance in the path
of the twine by anchoring the island table of
the package tying machine against pivotal move-
ment by means. remote from the path of the’
twine.

These and other objects and advantages of my
invention will be set forth in the following de-
scription of a specific embodiment . thereof, and
iliustrated in the accompanying drawings.

In the drawings, of which there are six sheets:

.Pig. 1 is a view in side elevation of a tying
machine embodying the present invention;

Fig. 2 is a view in front elevation of the ma-
chine of Fig. 1, a portion of a front plate being
broken away to show the twine.arm;

Fig. 3 is an enlarged fragmentary section tak-
en on the plane of-the line 3—3 of Fig. 1;

"~ Fig. 4 is an enlarged fragmentary section taken

‘on the offset planes of the broken Ime 4-—4 of,

F1g2

- Fig.5isan enlarged fragmentary sectwn taken s
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on ‘the offset planes of the broken line 5—5 of
Fig. 2; ’
Fig. 6 is a reduced plan view of the complete
" machine; and Fig. 7 is an enlarged sectional de-
tail view through the axis of the twine arm hub
member.
Knotting or twme securing mechanism capable
of being.employed in connection with my. present
invention, as avell as other parts:of :theipresent

illustrative machine, may be similar to those’

of the tying machine disclosed in my Patent No.
1,606,290, In order, therefore, to simplify the
present specification, the reader is referrédito
that patent for an understanding of the general
* structure and operation of the-machine, and:the
present specification will be ‘directed more par-

ticularly to the novel features of my present in-

vention.

Referring to the drawmgs in detall a frame {1
comprises ‘cast metal end members 12 and 13"
provided -with . rearward rextensions :#4 :for: in-
creasing:.the .stability: of ithezmachine;:the.lower
ends.of these:end:frames:being:provided:with
-piveted: casters 15. It:will:be noted.in:Fig. lithat
the-entire end frame: members, with’ thesexcep-
tion :of itheir cextreme lowermost :portions, ; are
tilted : rearwardly. Thus, :it Jis ;possible, :by:a
slight.modification:of :the.lower :portions:of :the
-end.frames, to :construct..end: framescadapted to

:the :present - invention :from - the :isame ..general .

bype.of :patterns..as-those (used :for «the straight
xvertical: frameszof:my. prior:machines. ' .

A fixed table top 16 .of.sheet:metal:is: secured
to :the :upper::end. of :the .frame .11 as by means
.of Jorackets.:17,:to position ;this fixed table in:a
ssubstantially -horizontal .plane .in -spite ..of -the
srearward stilt .of .the frame .achieved .by.the
Jower:end:support-arrangement. The:fized table
.top :18:is:relatively large.and extends:rearwardly
‘well beyond:the:rear of.the frame-t{. This rear- :
wardly (extending .portion of the itable .is.sup-
-ported :by -an:auxiliary leg:18 which:may be.of
‘hand :steel. " The:fixed -table .also .extends. oub~-
- swardly to.the left.well heyond the frame,-as il-

-lustrated -in :Fig. -6, and this .laterally -extending #

Jportion is.supported.by a-bracket {9, .the :lower
.end-of which is:bolted to .the-end:frame.
front;portion:of the fixed table-is offset-upwardly

The

5
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15
“to support a. shoe-45 secured to the side of the
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as:at 21 on.a line approximately above.the knot- .

ter:beak20. (Fig.-6) .to-assist in-positioning. prop-
erly a- package mounted on:the:table for wrap-
-ping.

-An -electric drive .mofor 23 s mounted on.a
Support: plate -28.:secured :fo -a. transverse - lower
frame -portion 25, and.is- -connected by .means °
of.a-V-pulley 26, and V-drive.belts. 27 to-a.V-pul-
ley 28 which normally. is adapted.to rotate freely
on a clutch shaft 29, the pulley 28 being adapted
to be connected by .means.of a clutch.30 to the
clutch shaft.29.upon operation of the-clutch.

‘A clutch control pedal -33 is .pivoted .on.a
bracket 3% which is secured 'to..the .transverse
frame memniber “25, ‘the ¢lutéch_ pedal having a
¢luteh operating rod™35 corinected “thereto, and
‘normglly “held in up-raised inoperative position
by a -coil compression - spring 36 ~which -is“held
in-compression‘bétween-a coltar 3T on the clutch-
-operating ‘rod-35 and a bracke., 38 supported‘on
the end frame ‘member. :

A pinien 239 is keyed ‘to'the-élutch shaft and
is in constant meshed-engagement with ‘one 'side
«of ‘2. mutilated .gear48. 'The mutilated gear, s in
general,similar fo:that of the machine described
in ‘my Patent No. 1,606,290, the left-hand por-

350
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“sanie ‘plane vertically:as a ‘twitle ‘catche: .
zA t,wme slack tal{e up member cornpmses a

9,871,024

throughout its entire periphery, while the right-
hand portion thereof has the teeth cut away.
for a portion of its circumference. Throughout
a portion of each rotation of the mutilated gear .
40, the teeth on the right hand side thereof will
be in driving engagement with the teeth of a
twine arm drive gear 43 which is journaled on
the frame 11, During a further portion of such
~rotetion, sthe! twine drm :drive ! gear§43 will be
Over the untoothéd portion of the mfilated gear
.40 and therefore will not be driven thereby during
“such latter portion.

“1The mutilated gear is prov1ded with a laterally
extending flange 44 along the untoothed or muti-
lated portion-thereof, which flange is adapted

twine arm drive gear to hold the twine arm
drivezgearsagainstirotation during the time the
shoe is riding on the flange, and the twine arm
‘drive gear is in registry with the untoothed por-
~tion of the:mutilated:gear.

+A-chain ~drive:sprocket 46 «is:secured to:the
twine -arm:drive:gear: to.‘rotate:therewith, and
is in driving engagement with a chain ‘47-which
-glso runs -over g driven::sprocket- 48 -which is
.mounted on,and is keyed-to:-a:twine -grm-hub+48.

~A tightening: arrangement: for the drive-chain
<47 : (best illustrated :in-Figs.+ 3, 4 ;and -5) ~com-
prises. a -block -50 .pivotally : mounted -on .-a. stub
‘shaft-53 mounted in an.upwardly:extending -por-
tion of the end:frame .I3. ‘The .pivoted:block-50
-is mounted laterally-adjacent.the chain 47; and-is
provided with.a roller 54 which-is mounted on:a
stud 55 secured-.to the-block-eccentrically -to-the
shaft-53 to.position the:roller-over,-and.in-rolling
contact with-the chain. '+An.adjusting-screw-56 -
-ds-mounted in-a.bracket-57, also -secured-to the
.end. frame -13,-and is.adapted -to engage the -up-
-per surface of -the block50;-s0 that by threading

‘x40 the adjusting .screw .down in.the bracket-to in-

.crease -the :pressure. on the upper. face :of :the
bloek, the roller 54 will -be :forced .in the- direc-
‘tion-of-the-chain, and.thus may be:used-to-ad-
.just the chain tension.as-required. The:adjust-
.ingscrew -is. held.in adjusted.position.by: méans
-0f:a-lock nut. 58 which is-adapted.-to-be-secrewed
.down Jinto. engagement -with- the -upper -face. .of
~the.bracket. 51,

The. twine rarm -hub 48, -to.- which the. driven
:sprocket -48..is keyed,-is .journaled-in.g -bearing
.59 at the -upper end :of.the-end.frame 3. The
twine .arm hub .comprises ) hollow Shaft. -por-
tion 60 extending through the bearing:59,:and
through -the .driven .chain spracket 48, and’is
provided with a .laterdl opéning.63 .therein.as
“best. illustrated.ity F1g 3" through whlch the twme
“64 is passed.

-Adjacent the opening 63 the hub 49 is providéed
with ‘a socketed extension 65 in which a. twine
4rm-66 is secured. ‘The'twine grm hasa radlally
-extending portion 67, 5nd is bent atright’ angles
“a-required distince- outwardly from’ the hub, to
“provide o Horizontal portion 68 *havii
-opeiiing ‘69:in‘its oliter or'free’ end, with'a 1ateral
opening 70 providing access to“this” ‘axial‘open-
‘ing. “"The “outer ‘énd of “the twine-4rm * -

and 18- t’o Jimit 1ts 'I‘otatme movement -Avipetal

-Strip 37 is mounted on:the: pivoted:base 74,3a1d

‘has En opening jin itgsouter shd:mdapted to re-
reetvethefwihe. A coilisptihg 18:s Meld in ten-

tion - of the mutilated :gear being fully odthed 75 sion ibetwekn sthe stwine:arm sand faspin’ 19, car-

.
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ried by the hub 48 which tends to'urge the slack
takeup arm in a clockwise  direction' from:the
position illustrated in Fig. 4 to'exert a resilient
tension on the twine and thereby- takes up a,ny
slack which may occur.

An-island table anchoring gear 80 is Journaled
for free rotation on the outer end 81 of the twine
arm hub 49 (Figs. 2; 3 and 7), this gear being
‘secured between spacer plates 83 and 83a¢ and
held in place by a retaining collar 83b.  The
plates and the interposed gear are:secured to-
gether and -to a metal strip 84 constituting a
portion of the -island table support by screws
85 (Figs. 1 and 7).

In order to anchor the gear 80, and through
it the island table, against rotation, the gear 88
is connected through 'a pair of coaxial gears 88
and 87 to a fixed gear 88 of the same diameter

and tooth size as the gear 80, the fixed gear 88

being secured to a bracket 89 which. in turn-is
bolted to the end frame 13. The bracket 89 is
provided with an opening 892 (Fig. 7) in its outer
or gear supporting end to receive the hub 48 for
free rotation therein, as is likewise the fixed gear
88, so that the hub 49 may rotate freely and
without interference within the openlngs in thls
bracket and the fixed gear 88.

10

20

An arm 90 may be cast integrally with the -

hub 49 to extend radially therefrom, as illus-
trated in Pig. 3, the arm 90 having a transverse
bearing 93 at its outer end in which a shaft 94
‘(see Fig. 4) is journaled to lie' parallel to the
axis of the hub 48.
of co-axial gears 88 and 8T keyed one to each
end thereof, these gears being alike, and, respec-
tively, in meshed engagement with the gears 80
and 88. The interconnected pair of co-axial
gears are carried bodily around the fixed gear 88

and the island table support gear 80 to produce
40

a’ relatively reverse drive effect of one to one
ratio between the fixed gear and the island table
gear and thereby prevent relative rotation be-
tween these gears. This arrangement permits
free rotation of the hub 49 and its supported

parts, at the same time preventing any plvotalv

movement of the island table.

The strip 84 secured to the island table support
plate 83 extends vertically downwardly to the
desired level of an island table top 95 and there
it is bent at right angles and extends horizon-
tally substantlally the entire width of the 1s1and
table top.

A pair of rectangular metal rods 96 and 91
are secured, one to each side of ‘the outer, or
right-hand face of the vertical portion of the
strip 84, and extend downwardly well below the
right-angle bend in this strip, as illustrated in
Fig. 2. These rods are bent angularly upward

as at 98 to the level of the underside of the island

table top, where they again are bent, as at 99,
to extend horizontally under the top of the island
table.

A pair of metal reinforcing straps (00 and (04
are secured to the underside of the island table,
as best illustrated in Figs. 1 and 2. The central
portions of these straps are secured to the under
sides of the rectangular rods 96 and 97 which
hold the center portions of the straps spaced
downwardly from the table top, while the ends
of the straps are secured to the underside of the
table top. This arrangement forms a truss which
adds greatly to the strength and rigidity of the
island table. .

It will be noted in Fig. 1, that the tilting of
the frame, while maintaining the fixed and island

20

The shaft 94 has the pair
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tables horizontal, causes the common plane of
these tables to subtend ‘a  materially larger. arc
of the cylinder defined by the sweep. of the twine
arm, indicated by the dash-and-dot: circle’ X,
than is the case with a twine arm of the same
radius of swing, but mounted on a normal or
upright frame, and with the tables horizontal
with the upright frame arrangement. -Such rel-
ative positioning of the tables with respect to
an upright frame is indicated by the dash-a.nd-
two-dot line Y—Y of Fig. 1.

A pair of flanged shields 103 are mounted, one
on each side of the island table support plate

-and rectangular rod assembly, to enclose the sides

of the island table anchoring gear 80, as best
jllustrated in Figs. 1 and 3. A sheet metal safety
guard member {04 also is secured by screws. 105

“to brackets 106 on the end frame 3 to enclose

the mechanism on the end frame (3.

A twine supply bucket 120 is mounted at one
end of the frame, and a spring controlled twine
tensioning device {23 is mounted on the frame
to contro]l the tension on. the twine 64 as it is
led into ‘the hollow hub 49 of the twine arm.

Fig. 1 shows the twine arm 66 in its norma,l

-or “at-rest” position, having just been released
“from - engagement by a brake 107.

The ‘brake
comprises a flexible friction member (08 which
may ‘be a-leather strap secured -at its ends by
rivets 109 to subtend an arcuately bowed metal
frame member 118. The frame member is piv-
oted ‘as at 113 to brackets |14 secured to the
frame, and the outer or rear end ‘of the brake
member {10 is connected by means of a tension
spring 115 to the frame 11, normally to urge the

‘brake in a direction of counterclockwxse rotation

from the position illustrated in Fig. 1. :

The forward end of the brake member 110 ex-
tends well forwardly from the pivot 113, as‘illus-. -
trated in ¥ig. 4, and is provided with a rod {17

secured to extend parallel to the pivotal axis of = -

the brake. This rod carries at its inner end a
cam roller ({8 which extends into the path of

- movement of a cam (19 secured to a side of the

mutilated gear 40.

The driving arrangement of the 111ustrated ma.- :
chine is intended to produce three successive ro-
tations of the twine arm during each complete -
cycle of operation of the machine. The cam 118
is positioned to engage the cam roller (18 and

‘move the brake (07 up into operative position

as illustrated in Fig. 4 during the third .or last
rotatlon of the twine arm in each cycle, and to:
release the brake from its operative position just
prior to the point at which the twine arm drive”
is released by the arrival of the twine arm drive
gear 43 over the untoothed portion of the. muti-
lated gear 40. 'This action releases the brake and
frees the twine arm for unobstructed movement

_upon the initiation of each succeeding wrapping

operation.

While I ‘have illustrated a preferred embodi-
ment of my invention, many modifications may
be made without departing from the spirit of the
invention, and I do not wish to be limited to the
precise details of construction set. forth, but de-
sire to avail myself of all changes within the
scope of the appended claims.

I claim: :

1. A package tying machine comprising in
combination with’a frame, a package support
mounted on the frame, a bearing carried by the
frame above and at one side of the package sup-
port, a twine arm hub journaled in the bearing,
a twine arm mounted on the hub, an island table




“pivatally :suspendedwith::respect+to«thestwine
:arm:hub, a:fixed:anchor:member:carried: by:the
frame: and-mounted-invaxialalignment with: the
“hub-beyond the twine-arm;.and means:caried-hy
«the:hub: and-having :inter~engagement: with :the
-fixed ~anchor -member-.and:ithe:-island.-table:to

sanchor-the:tahle against pivotal movement. dur-

"

76

Ung g:rotation:-of.the-hub.and.its.supported twine

AT,

: 2 A -package- tying machme ~comprising »m
combmatmn with a .frame;~a, package - \support
-meunted on:the.frame;a:bearing -carried.hy. sthe
-frame-above-and at one:side -of the packagé.sup-
-port,.atwine -arm hub ~_}ournaled 4in-the: hearmg,
-a-twine arm mounted-on-the hub, fand aanusland
-table. pivotally -:suspended.. with.- respect ato the

" ‘twine-.arm-hub;-.a -fixed--gear: mounted on -the

-frame. co-axially.with-the. hub.beyond.the twine
arm, a second gear-secured-to-the. island -table,
-and :gear:means-carried. by the:hub. and. haying
meshed engagement. with the.fixed.gear-and with
the island table -gear to.anchor.the. 1sland table
‘agamst plvotal movement.on.rotation of.the.hub.

3.:A package tying - .mzchine-, -comprising- in
rcombination: with .a frame, .a; »package support
.mounted on-the frame,.s; bearmg -carried -by. the
£frame above and at.one side: of.the. package sup-
port a:twine.arm hub including a-shaft. Joumaled

16

16 -
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saibwinesarm:mountedron:ithe hub, and:an-island

able:pivotally-suspended~with respect .to-the

stwinesarm:.fub;-a :fixed gear mounted-on:-the
:frame; a.secondrgear:mounted-on the island:fable

co-axially with the fixed:gear,.and.iintercon-

rneebed.-gear:means -carried.by.rthe shub.and in-
smesh-with. the.fixed:.gear.;ahd -with:-the..island

stable -gear,.:respectively,.to beuactuated. on-.a

wotation of the hub te.preduce.a.relatively reverse

«drive effect. of.one.to-one.ratio.between the fixed

.gear.and.the.island.fable gear, whereby.the -rela~-

<tive.:rotatien. of: the:.hub..supported ..intercon-

.nected ,gear-means..produces:.a -resultant:zero

rotation of the island table gear: w1th respect to

theﬁﬁxed .gear. .

% 6..In combination in.a. tymg machme, a.-Sup-

: npontmg frame structure, .a fixed table :carried by

20 -

28

+said-frame..structure for. partially: supporting.a
packa.ge.,i,o sbe.itied,; the -package. extending:.for
+this purpose beyond one.edge of the table,a.crank
type twine.arm; pivoted on-the frame.and \adapted
Jo rotate-to. carrysits.free- end in an orbit:adjacent
40 said-edge-of.the.fixed- table to.lay..a wrap.of
‘twine -about.the.package, an.-island.supporting
sstructure . pivotally.. supported -on.the: axis -of ro-
.tation of the.twine arm:and extending within the
orbit of the arm ad;racentﬂto but spaced.from.the

" .fixed-table-edge :for .additionally. supporting ithe

.in the bearing, a.twine arm:mounted; on thé.hub, -

-an. island .table.pivotally. suspended -on.the.twine

30 -

arm.hub,.a fixed. gear. :mounted..on. .the ‘frame .

.co-axially with-but..independently of the.hub
-beyond.the twine .arm,.a second..gear .secured . to
-the.island .table in .ceaxial relation -to ‘the.fixed
.gear, a. bearmg carried by.the hub eccentrically
thereof, .the. axis. of ‘the bearing being substan-
“tially parallel fo..the. .axis .of the-hub, ¥:) shaft
.pivoted.in .the.latter. bearmg, and.a. -peir “of.~co-
axial. gears .affixed .to .the..shaft ;and’ having

38

-toothed engagement with thé fixed gear.and with 40

-the!island . fable .géar to.arichor thé.island. table
.against. pivotal movement on rotation of thé hub
and its supported parts.

-4. A . package tying machme comprising . lin
‘¢ombination with a frame, a-.package. SUDPOYt:
mounted on-the -frame, a.bearing carried by-the
frame’ above and: at.ohe §ide of the" package

:45

-Support, a twine arm hub. journaleduri"the bgar- .

Jing; .4 twiné ‘arm ‘mouiited jon’ the b, and an
Jslanhd tdble. plvotally ‘Stispehidéd #with-respéct to-
“thé twine drm hith; .4 fiXed gear “mounted o the
“frarme .co-2Xidlly . With the hub, a second,igear
“mourited ‘on the island table.co-axially With the
tfixed gear; ‘ahd a pair.of ‘Opetatively .Intercon-
riected’ planetary gears darried hy” “the” Riib iec-;
‘centrmally ‘to its axis; said ‘genrs Yeihg in Jfresh,
“ohe With the fixed; and ohé with the island tzble
_.gear, "respéctivély’ *to" ziichor. the “island . table
.'agamst pivotsl movemeit on rofation of the hiib.
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package, the-twine arm.. ‘being adapted to pass
.entirely .about.the.island.supporting .structure:in
-deseribing the: twine laying orbit;.and mechanism
dor anchoring. the island: ‘supporting. structure Ain
.stationary..positien: relative .to .the “fixed, table
Comprising. means:mounted in stationary relation,
‘to theé fixed table and. means.movable ! relative.to
the fixed table.during the rotation.of the twine
;arm ‘but cooperating with.said stationary.means
“for maintaining the island-supporting structure -
‘at. all times.in .said. statmnary position.

"7 In.combination in.g. tying machine, 8 sup-.
porting frame . stricture, a. fixed table. carried by
said frame. stricture (for. partially. supporting .a
package to be. tied. and.-extending . beyond - ons-
edge ‘of the table, s cranktype twine.arm. pivoted
-on the Trame and. adapted 40 rotate.to carry itg
“free'end in an orbit.adjacent. to.said edge.of.the
Jixed table tolay.a.wrap of twine about the pack-
‘age;anisland. supportmg structure pivotally sup-
“ported .o the ‘axis.of rétation 6f the twine.arm
ahd extending within. the orbit .of .the.arm . ad-
-jacent to bt spaced from ‘the edge. of the fixed
“gable Tor #dditiondlly supporting’ the . .package,
-and mechanism for anchoring the island support-
‘ing'structure’in’ ‘stétionary. p051t10n relative .to
-“the"fixed. fable coniprising an.element fixedly.as-
“stciated With the island suppdrting structure-and
“eahn§ interengaging with different. points ‘of said
elemeht in "the course:of every. -eycle: of rotation
-0f the twine arm .and-.constantly. cooperating

5."A" packdge” tying machine  comptising in,gq w1th sald element tG. mamtaln the island. sup-
)'g

‘cornbination” with' a frame, a " patkags su
mounted on the frame,. 2 bearing carried: b
frame above ‘and-at oné sidé of the package sup-
“gort; a twme arm hub ‘journaled: 1n the bearmg

the
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