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 UNTTED STATES PATENT OFFICE.

HENRY W. LARSSON, OF SPRINGFIELD, MASSACHUSEITS.

BRAIDING-MACHINE,

Mo, 814,711,

Specification of Letters Patent.

Patented March 13,1908,

Apolication fled fieptember 10, 1503, Serial No. 172,685+

To all whom it may concern:

Be it known that I, Henry W. Larsson; a
citizen of the United States of America, and
a resident of Springfield, in the. county of
Hampden and State of Massachusetts, have
invented certain new and useful Improve-
ments in Braiding-Machines, of which the
following is a full, clear, and exact descrip-
tion. !

“This invention relates to improvements in
braiding-machines of a type in which there
are two sets of bobbins and carriers therelor
revolved in opposite directions and a thread-
guide for alternately moving the thread from
one set of bobbins to opposite sides of the
threads running from the other set of bob-
bins, whereby the proper disposition of the
threads for laying them in for plaiting or
braiding is accomplished.

The cbjects of this invention are to pro-
duce a braiding-machine of a simplified char-
acter susceptible of being constructed on ap-

- proved mechanical prineiples, one in which
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there is necessary but a minimum of parts,
and which in operation is alinost noiseless,
because of the easy motions produced there-
in, and one in which a maximum number
of bobbins and correspondingly-increased
amount of thread may be carried at an un-
usually high speed, whereby the productive-
ness of the machine is unusually large.

The invention consists in constructions
and organizations of parts, all substantially
as hereinafter fully described, and set forth
in the claims. :

The improved braiding-machine is illus-
trated in the accompanying. drawings, in
which—

Figure 1 is a central vertical sectional view
of the complete machine. Fig. 2 is a plan
view of the under side of one of the individ-
ual deviees comprised in the machine, herein-
after more particularly referred to. Fig.31s
a plan view of the machins as seen below the
annular cap, certain parts being broken away
to disclose positively certain of the details of
construction. Fig. 41s a horizontal sectional
view as taken on the line 4 4, Fig. 1, showing,
mostly in plan view, the parts below such
blane of section. Fig. 5is a vertical sectional
view, on a very much enlarged scale, of the
operating mechanism for one of the dupli-
cated thread-carriers, Fig. § being a front
slevation of the same as seen at richt angles
thereto. :

!
|
!
I
'
|
|
3
t

Similar characters of reference indicate
corresponding parts in all of the views.

“In the drawings, A represents a standard

of circular form constructed hollow having

concentrically at its upper end a tubular ex- 60
tension @, fitted on which is a sleeve or bush-
ing b,which constitutes thehubforaspurgear-
wheel ¢ and having {ormed on or attached to
it a large spur gear-wheel 4.

B may be termed the “power-shaft,’ the 63

same being vertically journaled within the
standard A, having at 1ts upper end a spur-
pinion f, which meshes intc the aforemen-
tioned spur gear-whesl ¢, and having fixed
thereon next thereunder a slightly-smaller ye
spur-pinion g, which through an intermediate
spur-pinion g* has a driving engagernent with
an internal gear-wheel f, located swithin a
sup-shaped portion of an annular body D,
which is fitted and supportsd for retation 73
about and upon the eylindrical standard A,
the iatter having the suvporting-flange ¢ for
said annular body.  Af the lower e
power-shaft 1t Is provided
10, meshing into which i
carvied on the dri
with fixed and ioose pulleys.
The rementionad
portion an o1

. L3 t o
CoNnsLiouoe

4
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e guides or on
threads of such bobbins 1
mechanisms which respecti
successive inward and subward ra
ments to said carriers J

In the outer portion of the upper extrem-
ity of the annular body I, which, as shown,
is of a double-step form, is anupwardly-open-
ing annular chaanel or raceway IT, in which
are closely fitted for sliding movements the
blocks 4 4, which constibute the bases of the
carriers L for the second set-of bobbins 2,
this latter set therefore, as seen, being ar-
ranged for revoluble motions at an upper
part of the machine, while the aforemen-
tioned set of bobbins 1, carried by the rota-
table annular body D, are disposed in a con-
siderably lower plane.

Fach of the blocks or bases 1 of the bobbin-
carriers L, which is of are shape to conform
to the annular ravewny I1 therefor, is pro-
vided with inwardly-disposed rack-tseth 7,
inwardly and concer irically disposed within
which and rotatable in a common horizontal 110

163
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plane are a series of spur-pinions m m, the
axis shafts or studs therefor and on which
.. they are affixed having vertical journal-bear-

* ingsthrough the upper and outwardly-flanged.

‘5 portion of the annular body D, next within
the rack-toothed bobbin-carrier bases, and
“all'of the said pinions m are in constant mesh

‘with the aforementioned comparatively large

spur gear-wheel d, which, as shown and may

‘1o; be "discerned from its driving connections’

- heretofore pointed out, is rotatable in a di-
rection the same as that of the annular body,

- s0 that through the intermediary of said pin-
-ions ‘m m the rack-toothed bobbin-carriers

~ 15 will be caused to move, following each other

around in-a horizontal circular path in a re-

versed direction to that of the movement of

said annular body—that is-to say, when the

machine is running the lower set of bobbins 1

2o will have their revoluble movements in a
" - circular path in the direction of the arrow,
- Fig. 4, while the upper set of bobbins 2 will
have their revoluble movements in the cir-
.- cular path in the diréction of the outer arrow
25 shownonFi%. 3. : —
.. Fhe sets of equally-spaced pinions m m are
- in such proximity and the relative lengths of
the racks§ on the bobbin-carriers are such
-that such racks will never be out of engage-
meént with some pair of the pinions m. .

Jo

upper and lower sets of bobbins are, in’ the
machines as. I have designed it and as it is
here shown, of about equal diameter. =
35 Supported as an extension of the upstand-
ing tubular portion a of the cylindrical stand-
ard is a tubular neck %, having an annular
flange k* margineally upwardly rounded, as
indicated at &%, over which all of the threads
from both sets of bobbins 1 and 2 pass and sre
_convergently inwardly continued to the axial
" center of the machine, where they constitute
the plaiting or braiding, such threads under
- the operation of the machine alternately
45 crossing each other at the outer smooth sur-
face of thispart k &? &*, which mey be termed
the “cap.”. As shown, the periphery of the
“thread-supporting.cap is in substantial ver-
. tical alinement with the path of movement of
50 the upper set of bobbins. By this construc-
- tion all of the threads have a common support
‘concentric to the point where the braid is
formed. Hence that portion of the thread
which lies between the edge or periphery of

40

5-’5 the cap and the braiding-point remains in the-

. same plape, regardless of the movement of

. the thread-carriers; thus insuring an even

" “braiding.  Furthermore, the thread between:

. the cap and the bobbins extends substan-

60 tially vertically, that from the thread-car-

riérs varying but slightly from this position,

sothat but a minimum quantity of the thread

is' maintained unsupported, ‘esggcially as the
cap lies in preximity to the bobbins, thereb

65 forming a sharp angle between the threads

_per end a spur-pinion 7.

| vided at its lower end with a small pinion u,

The orbits or paths of movements of the .

-outward and then an inward swinging move-

814,711 —

when the thread - carriers are in their ex-
tremes of movement to prevent any liability
of a tangle forming. - - S
Fixtures or brac%(ets_ n are secured at regu-
larly-spaced intervals on the under side of 70
the base-flange 16 of the rotatable body D to - -
have rév’olub%é ‘movements in unison with
the said body D, each said fixture having in -
the under portion thereof a radially-alined
slideway o, movable in which is a slide block 75
or bar s, having at opposite portions in the -
length thereof the roller-studs ¢ ¢, between - .
which is located and against which operates
the cam p, which is affixed at-the lower.end.
of a short shaft ¢, which is vertically jour- 8o
naled through' the central portion of the
bracket or fixture n and has affixed atits up-

The axis-shaft m? of every other-one of the
regularly-spaced pinions m at the upper part 85
of the machine, driven by the large spur-gear
d and which drive around the rack-toothed

- bobbin-carriers L, is downwardly extended

through a journal-boss 20 therefor and is pro-
: 90
which meshes into the pinion r on the cam-

-carrying shaft ¢, so that the travel-impartin

means for the upper set of bobbins is utilize

as the means for rotating the series of thread-
carrier-actuating .cams p, which are revolu- g3
bly carried in conjunction with the set of.
bobbins 1, and the rotation of each cam im-
parting inward and -outward radial move- °
ments to the slide s secures, therefore; first an
100,
ment to the thread-carrier J, which is séen .-
to be pivoted at 22 at its lower end to the .
slide s, and. by link 23 pivotally connected a -

-short distance above the pivot 22 to an ear of

the bracket. or fixture n, the considerable
length of the straight upwardly - extended
portion of the thread-carrier bemng tubular, -
as shown in Figs. 5 and 6, and has free play of
movement in slots v in the upper outwardly-
flanged portion of the annular body D, in 110
which the annular raceway H for the upper
set of bobbin-carriers is formed, said slots
transversely intersecting said raceway at
regularly-spaced intervals, as clearly shown.
The braiding - machine -will be usually 11s
equipped with a number of bobbins 2 and -
bebbin-carriers therefor (arranged for revo-
lution in the upper plane) equal to the num-
ber of bobbins 1, gobbin'-c&rriers therefor
revoluble with the annular carrier in the re- 120
verse direction to the. circular line of mction
of the bobbins 2 and equal in number to the
thread-carriers J, which respectively pertain
to the bobbins 1, revolve in unison therewith,
and have independent radial reciprocatory 125

105

'swinging movements, the upper ends of their

tubular thread - guiding portions being, as
shown, extended somewhat above the top of
the annular body D. In the drawings of the

machine ‘which I have constructed. here 130
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shown, there are eight bobbins 2 and as many

-of the rack-toothed bobbin-carriers therefor

and eight of the lower bobbins I and as many
of the thread-carriers'J therefor,

" The threads from both the bebbins having
been drawn off therefrom, - eight carried
through the tension devices provided there~
for on their respective bobbin-carriers, (the

tension devices here incidentally indicated .

on & small scale constituting the subject-mat-

ter of en application for Letters Patent of the -

. United States filed of even date herewith, un-

1
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~with thair bebl

der Sertal Ne. 172,684,) the threads from the

bobbins 1 being carried through the thread-

carriers J, such (in the present instanée six-
teen) thireads sre carried upwerdly to the
rounded edge of the cap dnd then. carried
convergently to the axial center of the .ma-
chine snd engaged with each other, i o
braided cord is to be madé, or with the sur-
face of a whip-cahle or other object if the ma-

_chine is to be utilized for laying on a braided

textile covering. The machine being then
very speedily driven-—say at eighty turns a

minute to the rotatable annular body D—the

lower set of eight bobbirg 1 and thread-car-
riers will be rapidly revolved in a direction
toward the right, Fig. 4, in unison with said
part D, and the upper set of eight bobbins 2
and the carriers therefor will be just asrapidly
revolved to the left, Fig. 3, the carriers and

.bobbing chasing each other arcund in the an-
nular trough-like slideway H therefor in the |
upper step-shaped portion of said annular.

body D. In conjunction with the relatively
reverss revqlutiens’of the bobbins the thread-

carriers § swing in proper time outwardly

and inwardly in planes radial to the vertical

axis of the machine, the threads from the re--
spective bobbins 1 emerging from the upper.
ends of their tubular portions, the thread--

carriers all crossing from points outside of
the cirele of arrangement of the upper set of
bobbine 2 to & position inside of such eircle of
arrangement, the latter positions of the seid
thread-carriers being represented in Fig. 1.
such movements Leing repeated in succession
so long en the power-shaft continues ¢ be ro-
[ cam ¢, which asctustes ite re-
ctive thresd-carrior, ag seen in Fig. 2, iz
amed with two concentiic portions and twe
r portions, so there will be “dwells”
in the niations of the threed-carrisr while it
igin its inwerd and lts cutward positions, and
the abrupiness of the worlring portions ave
such thal the thrsed-cerrier will be swutig in
the redisl slot ©, which intersects the raceway
for the upper sat of bobbin-carriers between
i such cerriers reseh and are
passing acrose the said slote, slee the thread-
carriers end the uphér get of bebbin-carriers,

Ding, will dodge each other at
the said slotted portions v of (ke annular part
. Now, for instence, when the thread:-car-

the times wl

o

5

g riers J are inwerdly swung; as seeu in Fig. 1,

the braiding.

ter thet very little detrimental wear resulte
thersfrom, and fimally worn parts msy be

- {iveness.

a8

right-hand portion particularly, the threads:
frem set of bobbins I will be disposed and un-
der proper tension guided within the threads

~of bobbins 2, both sets of threads leading

over and impinging against thecep. . Nowthe
rotations of the set of bobbine 2 and the bob-

- bins 1 end thredd-carriers J in opposite divec-
‘tions will cause the respectively. oppositely-
meving threads ultimately converging to the

axis of the machine at which the workis done
to cross each cther at the rounded edge and
over thetop of the eap, all theeight Inwardly-
disposed izfn‘eads of bobbin 1 crossing first
under and theu over the threads of hol
2, the one set of threads slipping alternately
over end puder the other set of threads st
about the level o, Fig: 1, ¢t the rounded rim

of the cap, and the threads converging tc the

50

18

yhing

working axis are “laid in" tangentisl to the

gurface of the part being overleid Ly the
braiding, or, if & braided cord is being pro-
duced, tangential to the central part thereof,
and ingemuch as the srrangements of the
threads snd the motions whieca they have one
relatively tc another at the working center of

-the mathine are substantially the same as

heretofore produced in braiding machinery,
the action or operation of the machine will be
undoubtedly understeod by all skilled in the
art, aud it iz not deemed necessury to show:
or describe any means for slowly progressing
the “woik” 5o that the braided work will be

“¢arried éndwise centrally of the machine at a

rate of epeed pmpertiou&te to the progress of

Many. of the constituents of this machine -
gre interchangeable parts capable of produc-.

' tion in large numbeérs at'small expense. The

motions of the meachine are of such & charac-

quickly -replaced. The machine is almost
notseless in ite working, and it hag been dem-
onstrated that it may be run gt an unususlly
high speed for proportionately grest

Of course the maschines mes he construct-
ed with sny desired mumber of bobbine In
each set, bohbin - cerriers, thresd- carriers

nroduc- -

13
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+ 2. In a braiding-machine, in combination,
an annular body or carrier and a set of bob-
bins'1 mounted thereom in circular arrange-
ment in a horizontal plane, and revoluble in
unison therewith, and said body having at an
upper part thereof an annular raceway, a set
of bobbin-earriers, having bobbins 2 mounted
thereon, movable in said raceway, said body
furthermore being provided with the radial
apertures-v extending across siid raceway,
means for turning said annular body ina given

_direction, and means for reversely revolving

the carriers for the set of bobbins 2, a series of

“‘reciprocatory thread - carriers pertaining to

15

20

25

39

the first set of bobbins, mounted on the an--

nular body adjacent such bobbins, and having

their upper extremities playing through said

radial apertures v, and a cam for each thread-
guide rotatably mounted on and carried by
the annular body, and operable on said thread-
carriers, for imparting thereto, as they re-
volve, their inward and outward motions. .

3. In a braiding-machine, the combination -
of the upper and lower sets of bobbins revo-
lubly movable in different, planes and in dif--

ferent directions, with a series of thread-car-
riers pertaining to the first set of bobbins,
pivotally mounted for swinging movements
in vertical planes radial to the axis of the ma-
chine, slides pivotally engaged to a member

“of each thread-carrier and movable radially

to the axis of the machine, rotary cams for

- actuating said slides, and means for rotating

35

40

45
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55
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65

the several cams in unison,

4. In a braiding-machine, the combination
of upper and lower sets of bobbins revolubly
movable in different planes and in different
directions, a circularly-movable support for
the lower set of bobbins, a series of thread-
carriers pertaining to the lower set of bob-
bins pivotally mounted on the circularly-
movable support therefor, for swingingmove-
‘ments in vertical planes radial to the axis of
the machine, said circularly-movable support
havng a plurality of radially-arranged slide-
ways therein, slides in said ways having op-
positely-located studs and connected with
said thread-carriers, cams rotatably mounted
on said support, disposed between and oper-
able against said studs of the respective slides,

“and means for imparting the rotary move-

ments to said cams.
5. The annular body having the raceway
and the radial slots v intersecting same, and

carrying therebelow the set of bobbins 1,

bobbin-carriers with bobbins 2; movable in
said raceway reversely of the motion of said
body, slides movable radially in ways which
are formed in said body, thread-carriers piv-
otally connected to fixtures therefor on the
body, and also pivotally linked to said slides
at points removed from the pivotal connec-
tions to the body, the free extremities of said
thread-carriers being tubular and extended

“through said radial slots v, cams respectively |

814,711

actuating the slides, and means for rotating’

all the cams in unison. .~ - ,
6. In a braiding-machine, the combination

of the cylindrical standard, the annular body

supported for rotation ‘about said standard
and having its upper portion formed cup-
shaped, and provided therein with an inter-
nal gear-wheel affixed thereto, a driving-shaft
vertically journaled within the said standard,

having at an upper portion thereof a spur
gear-wheel in driving connection with said
internal gear-wheel, and upper and lower sets.

70

75

of bobbins, the latter being carried on the an- -

nular body revolubly in one direction; and

the upper set being carried by the upper por-
tion of said annular body and being revoluble
in a reversed direction, relatively to said an-
nular body, a series of thread-carriers per-
taining to the first set of bobbins, and means
for imparting inward and outward swinging
movements thereto.

7. In a braiding-machine, the coibination
of the standard, the annular body having a
circular raceway, the set of bobbins 1, mount-
ed on said annular body, a set of bobbin-car-
riers, fitted for revoluble movements in said
raceway, a spur-gear located adjacent an up-
per part of the annular body and journaled
for rotary movements independently thereof,
an internal gear affixed to an upper part of
the annular body, a power-shatt B, having

8o

35

eled

‘95

thereon a gear-wheel, a gear-wheel in mesh"

with said last-mentioned gear-wheel and con-
nected with said spur-gear, -another gear-
wheel on said power-shaft and an intermedi-
ate gear in mesh therewith and. with said in-
ternal gear, rack-teeth provided to the sev-

100 -

eral bobbin-carriers in the raceway, and pin-

ions journaled at an upper portion of the said

annular body, in mesh with the bobbin-car-
rier rack-teeth, and with said spur-gear.

8. In a braiding-machine, in combination;

the central supporting-standard having an
axially-located upwardly-extending portion
a,and having a spur gear-wheel ¢ fitted for ro-
tation around said part ¢ and having a larger
sEur gear-wheel d also fitted for rotation
thereabout, the annular body D rotatably fit-
ted about said standard having an annular
raceway therein and provided with an inter-
nal gear-wheel &, a set of bobbins 2 and bob-

bin-carriers therefor movably fitted in said
raceway,and having rack-toothed portions, a-

set of bobbins 1 mounted on said annular body
and revoluble therewith, a series of pinions
revolubly carried by, and journaled in, said
annular body, in mesh with and between said

_spur gear-whee] d and the said racks of the

bobbin-carriers, a power-shaft B having a
gear-wheel f thereon, in mesh with the gear-
wheel ¢ and through it driving said spur gear-
wheel d and also having a gear-wheel g there-
on meshing with which is an intermediate

105 -
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120

125:

gear-wheel 1n driving connection with the in-~

ternal gear-wheel %, a series of reciprocatory

130
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thread-carriers carried by said annular body,
pertaining to the set of bobbins 1, and means

for imparting backward and forward move-.

ments thereto. . -

9. In a braiding-machine, in combination,
the annular body rotatably mounted having
the annular raceway and associated there-
with the spur gear-wheel ¢, and provided with

a set of bobbins 1 mounted thereon to be bod--

ilyrevolved in unison with said annular body,
a set of thread-carriers pertdining to said set
of bobbins 1 mounted on the annular body
for revoluble movement in unison therewith,
and also capable of back and forth swinging
movements radially relatively thereto, a set
of bobbins 2, and bobbin-carriers -therefor,
movable in said annular raceway and pro-
vided with rack-teeth, spaced spur pinion-

wheels concentrically journaled at an upper

portion of the annular body, between and in
mesh with said .spur gear-wheel d and the

rack-teeth of the said bobbin-carriers, and

certain of said spur-pinions having shafts m?
downwardly extended, rotary cams p for op-

‘erating said thread-carriers, in driven connec-

tion with the said shafts m? S
10. Ina braiding-machine, in combination,
the rotary annular body having the annular

Taceway In its upﬁer ortion, having a set of |

bobbins 2- and bobbin-carriers individual
thereto, movable around in said raceway,
said carriers having rack-teeth, and said
annular body having mounted thereon a set
of bobbins 1; and equipped with a series of
slides radially movable having oppositely-
located studs ¢ t, a series of thread-carriers,
pertaining to the set of bobbins 1, bodily:
carried by the annular body and jointed
thereto for radially swinging movements
relatively thereto, and connected with said
slides, cams p located between said studs and
having their shafts rotatably carried by said
annular body and provided with gear-wheels
7, a set of spur gear - wheels m journaled for
rotation at an upper portion of the-annu-
lar body, in mesh with the rack-teeth of said
set of bobbin-carriers, and a number thereof
corresponding to the number of the thread-
carriers having downwardly-extended shafts,
provided at their lower portions with pinion-
wheels 4 in mesh with the said gear-wheels 7,
means for imparting rotary movement to the
annular body, and means for imparting in-
dividual rotary movements to the series of
pinions m, for the purposes set forth.

11. Ina braiding-machine,incombination,
the cylindrical standard A provided with the
external supperting-flange ¢ and having the
shaft B vertically journaled therethrough,
the annular body D fitted for rotation about
the said standard and supported on said
flange, having the annular raceway therein,
a set of bobbins 2, and bobbin-carriers hav-

_ing rack-teeth at their inner edges and mov-

S

'

.able in said raceway, a spur gear-wheel d
rotatable about and relatively to an upper

portion of the cylindrical standard, a series

| of spur-pinions concentrically arranged and

journaled at an upper portion of the annular

65

body and, between and in mesh with said+jo

spur gear-wheel d and the rack-teeth of the
bobbin-carriers, a set of bobbins 1 circularly
arranged on, and movable with, the annular
body, a set of thread-carriers supported by,
and jointed to, said annular body, pertaining
to the set of bobbins 1, means operated by the
shaft B for rotating said spur gear-wheel d,
means operated by the shaft B for rotating
the annular body, and means for imparting
inward and outward radially swinging move-
ment to said thread-carriers.

12. In a braiding-machine, the combina-
tion with the rotatable annular body, sets of
bobbins carried thereby and means for re-
volving said sets in different directions, of
thread - carriers pivotally mounted on siid
body, a continuously-rotating cam for each
thread - carrier and a radially - movable slide
to transmit motion from each cam to its
thread-carrier. ' '

13. In a braiding-machine, the combina-
tion with the rotatable annular body, sets of
bobbins carried thereby and means. for re-
volving said sets in different directiouns, of
thread - carriers pivotally mounted on said
body, a continuously-rotating cam for each
thread-carrier to actuate the latter, a shaft
geared to each cam and gearing connecting
said shaft to the means for revolving the bob-
bin sets. : : '

14. In a braiding-machine, the combina-
tion with the rotatable annular body, sets of
bobbins carried thereby and means for re-
volving said sets in different directions, of
thread - carriers pivotally mounted on said

‘body, a continuously-rotating cam for each

thiread-carrier. to actuate the latter, a shaft
for each cam, a second shaft geared to the
first-named shaft and gearing connecting the
second shaft to the means for revolving the
bobbin sets. - L

15. In a braiding-machine, the combina-
tion with the rotatable annular body, sets of

bobbins carried thereby and means for re-

volving said sets in different directions, of

“thread -carriers pivotally: mounted on said

body, a cam for each carrier mounted on the
body forrotation in a horizontal plane, a shaft
for each cam, a second shaft geared to the
first-named shaft, and gearing connecting-the
second shaft to the means for revolving the
bobbin sets.

Signed by me at Springfield, Massachusetts,
in presénce of two subscribing witnesses.
HENRY W. LARSSON..
Witnesses: : b

©  Wwm. S. BELLoWS,
A. V. LEany.
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