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UNITED STATES

PATENT OFFICE.

NATHANIEL LOMBARD, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THOMAS
A. JOHNSTON AND HENRY A. CLARK, OF SAME PLACE.

BRAIDING~

MACHINE.

SPECIFICATION forming part of Letters Patent No. 458,471, dated August 25, 1891,
Application filed March 6, 1891, Serial No, 384,062, (No model.)

To all whom it may concern:
Be it known that I, NATHANIEL LOMBARD,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new
5 and useful Improvements in Braiding-Ma-
chines, of which the following is a full, clear,
and exact description.
This invention relates to improvements in
a braiding-machine for which I have made ap-
to plication for Letters Patent of the United
States, Serial No. 356,265, filed June 21,1890;
andtheinvention consists of the combination,
with the carrier-plate for the bobbin, of a
switch-plate attached to the carrier-plate and
having an edge for guiding the thread past
the length of the carrier and bobbin, by which
the threads from the lower setof bobbins are
passed alternately over and under the bob-
bins in the upper set, and having supports at-
zo tached thereto for two or more bobbins.

The invention also consists of means for
automatically stopping the machine in case a
thread from any of the bobbins breaks, so
that the machine will immediately cease op-
eration, all substantially as hereinafter fully
described.

The braiding-machine described and shown
in the application referred to is of the class
of braiding-machines which have two sets of
30 bobbins arranged to move horizontally in cir-
cular lines above a common center, one set
of bobbins moving in opposite direction to the
otherset of bobbins. Theinvention described
in said application consists, substantially, of
a ring fixed upon a suitable support, upon
which is radially mounted a series of gears
equidistantly spaced, and another ring con-
centric with the fixed ring arranged to rotate
upon a suitable support and upon which lat-
ter ring is an endless circular rack or gear.
The rotary ring also has a vertical ring or
raceway for one set of bobbins, the other set
of bobbins being placed in proper positions
beneath and secured fto and carried by the
rotary ring. Each bobbin is attached to a
curved plate toothed on its under edge and of
a length to span from center to center of the
radial gears, with which it meshes at certain
times, and when in connection with a single
gear it permits the passage of a bobbin-
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thread at stated intervals of time beneath it
anditsshuttle. The endlessgear, by suitable
connection with proper mechanism, is made
to rotate in one direction, carrying with it the
bobbinssupported thereon, whichcompels the 5=
other bobbins, through their gear-plates en-
gaging with the radially-mounted gears, to
travel in the opposite direction, and as they
all so travel the threads therefrom lead tothe
center of the machine and are there braided 6o
together to either form a braid in itself or be
braided round and about a central core or
wire which passes up through the hollow
standard and which is fed from the machine
in the nsual or in any sunitable manner. To 65
secure this braiding of the threads the »
threads from the lower bobbins are passed
over and under the upper bobbins and their
threadsalternately and successively by means
of switch-plates, each secured to a bobbin- 70
carrier plate, each of which is of such a
length and width in relation to the distance
the bobbins are apart and is so located on its
carrier-plate that in running the machine in
the movements of the bobbins the threads of 75
the lower bobbins are carried over the upper
bobbin and its thread and then under the
next bobbin and its thread, and so on alter-
nately overand under the upper bobbins and
their threads.

In the machine desecribed in the application
referred to there is only one bobbin to a

8o

switch - plate and carrier, whereas in the

present applieation there are two bobbins to
each switch-plate and carrier—an important 8;
advantage, as the machine can be consider-
ably reduced in diameter with the same num-
ber of bobbins, making it more compact,
which is especially desirable when a large
numberof bobbinsare to be uged in both sets, 9o
the present machine having eight bobbins in
the upper and eight bobbins in the lower set.

In the drawings accompanying this specifi-
cation are illustrated portions of the braid-
ing-machine described and shown in said ap- g3
plication, sufficient, it is deemed, for a full
understanding thereof, and in .connection
therewith the parts pertaining to the present
invention.

Figure1 is a vertical central section of the 100
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machine from the center to one side on a ver-
tieal line between the two bobbins on the re-
volving ring. Tig. 2 is a detail plan view
showing two of the upper bobbins and its
switch-plate, with other parts in plan view.
Fig. 3is a detail perspective view of aswitch-
plate with its two bobbins. Fig.4isa detail
front view showing a portion of the ringand
two of the lower bobbins and their support
and other parts. TFigs. 5 and 6 are respect-

ively a detail plan and a cross-sectional view,

to be hereinafter referred to. Fig. 7 is a de-
tail elevation showing the means of locking
the belt-shipper lever. Fig. 8 is a view in
elevation of a switch-plate with one bobbin
in cross-section, the other bobbin being re-
moved. TFig. 9 isa cross-section on line 9 9,
Fig. 8.

In the drawings,
having feet B. _

C is a tubular post or standard secured to
the base and having secured to it the ring D
by its hub E, having a series of gears I, ra-

A is a base or bed plate

- dially mounted thereon at regular intervals.
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Concentrically with and below this ring D is
another ring G, having a vertical circular rim
I, the top edge of which serves as a raceway
for the bobbins J in the upper set, and by
its hub K it is rigidly fixed to a sleeve L,
which sleeve is adapted to revolve about the
standard, motion being communicated to it
and the ring G by a horizontal miter gear-
wheel M, fixed to the sleeve and engaging
with a vertical miter gear-wheel N on the
end of a horizontal shaft P, adapted to turn

.in bearings ¢ b on the bed-plate A, and

having a driving-pulley Q, operated by a belt
R, connected to any suitable driving-power.
The ring G has an endless rack or gear S on
its upper edge, with which the radial gears
T engage, and on which ring is supported the
bobbins T of the lower set, two of which bob-
bins are shown in side elevation in Fig. 4,
each of which is supported and arranged to
turn freely on a separate horizontal rod or
spindle ¢ of an arm d of a downwardly-pro-
jecting bracket U, secured to the ring G at e.
The bobbins in each set are arranged in pairs,
and each pair is similar to every other pair
in its set, and the mechanism in connection
therewith for operating each is alike in all
respects. Each bobbin J of each pair is sup-
ported and arranged to freely turn on a sepa-
rate rod or spindle f of a switeh-plate V, se-
cured to a carrier-plate W, which rods extend
radially toward the central vertical line of
the machine. The carrier-plate W consists
of a bent casting rectangular in side eleva-
tion of the same curvature as the rim or eir-
cular raceway H upon which it travels, and
it has top and bottom lateral lips g, which
grasp the raceway, as shown in cross-section
in Fig.1, and its under edge is toothed, asat 7
in said figure, to engage with the radial gears
F, the carrier-plate being of alength to extend
from center to center of any two adjacent

458,471

gears, there being two radial gears to each car-
rier-plate. - The motion of the bobbin-carrier
is continuous; but while it is being carried
solely by one of these gears an interval or
opening between it and the next gear occurs,
during which alowerbobbin-thread isenabled
topass down by the bobbins and carrier-plate,
which moves across and overit. The switch-
plate is secured to the inner side of the bobbin-
carrier plate by screws or otherwise, which
from its width as the threads from a pair of
bobbins in the lower set pass overit and under
it causes such threads to be carried elear of its
bobbins above and the carrier-plate teeth be-
low. The switch-plate is longitudinally of
the same curvature as the carrier-plate and
rim or eircular raceway and laterally is bent
so as to be at all points substantially the
same distance radially from the upper end
m of a tube A’, fitting in the upper end of
the tubular standard C, to which all the
threads from the bobbins lead, which is the
point where they -are all braided together,
in the present instance around and about
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a wire or cord B’, which passes up through

the central vertical passage n of the. stand-
ard C, being fed by any suitable feeding
mechanism, as usual in braiding-machines,
but not shown in the drawings. A thread
7 from each bobbin of a pair of lower bob-
bins passes up and over a grooved roll ¢,
pivoted to the bracket, thence down through
an eye # in a weight C’, arranged to freely
move up and down on a vertical rod D’,
arranged fo slide up and down in the arms
v w of the bracket U, and.then both pass to-
gether practically as one over a grooved roll
9/ on the outer end of aspring-arma’, secured
to the bracket U, thence through a vertical
guide-slot b’ between two uprights ¢’, secured
to the outside of the ring G, over the machine
to the upper end of the central tube A’. The
rim also has a vertical slot d’ back of and co-
ineident with said guide-slot 0’. A thread e’
from each bobbin J of a switch-plate passes
through an eye ' on a post E’ of the switch-
plate, thence into an open slot ¢’ in a sepa-
rate lever B/, pivoted at one end toa lug /i’ of
the switch-plate, and having pivoted to its
other end a round pin G’, which passes freely
through a socket m’ in the switch-plate and
carrier-plate, its oufer end,when the machine
is in operation, not projecting beyond the
outer surface or side of the carrier- plate.
From this lever F’ the thread passes to the
upper endof thetube A’. Thenormal height
of the threads from each pair of lower bob-
bins as they travel as one through the guide-
slot U’ is in a plane slightly below the plane

.of the longitudinal axes of the switch-plates,

so that the end 7’ of each switch-plate will
pass above the threads, the threads passing
along the under edge of the switeh-plate and
being depressed and held below the plane of
the teeth of the bobbin-carrier plate so that
all parts of the bobbin and its support are

95

I10C

105

I10

115

120

125




i0

15

20

25

30

335

40

45

_50

55

65

458,471

free to pass over such threads.
these threads pass over a pair of bobbins the
threads in this continued movement strike
switch-arms H’, fixed to the ring D at regu-
lar intervals, which raise them sufficiently for
them to be in a plane above the lengitudinal
axis or point 7’ of the moving switch-plate,
which then raises the threads as they pass
over it high enough for the bobbins and all
their parts to pass freely under the threads,

so that in the operation of the machine the

threads from each pair of lower bobbins pass
alternately below and above the upper pairs
of bobbins as they travel along in opposite
directions. A little at the left of the guide-
slot b” is a vertical rod J’, disposed in sockets
in two projecting arms %' of the rim G, and
in which sockets it can freely turn, having
an angular horizontal arm K’ at its lower
end resting on the upper side of the bracket-
arm v and having a spiral spring ¢’ attached
to it to hold the rod-arm K’ against a ver-
tieal rod 1/, arranged to slide up and down
within certain limits insocketsww’in thearmsv
w,thesaid rod I having a collar or head M’ on
its upper end, so that with the arm K’ bearing
against the rod I/, as shown in Figs. 1, 2,and
4, the rod, by its head M’, will be above and
rest upon the arm K’, holding the rod up so
that its lower end @’/ will be above a certain
horizontal plane, for a purpose to be herein-
after described. The upper end of the rod J’
is bent in a horizontal line toward and over
ring G and has an angular end 0"/, which
when its arm K’ rests against the rod 1/, as
shown in said figures, projects over the up-
per side or edge of the rim G, but a little out-
side of the line of travel of the outer side of
the earrier-plate, as shown in Figs. 1, 5, and
6, so that the carrier-plate will not strike it,
the bent end &’/ of this rod being in the same
horizontal plane as the pins G’ of the bobbin-
carrier plates.

N’ is a shipper-bar having arms d’/, which
embrace the belt R, by which, with proper
movements, the belt is shipped onto the driv-
ing-pulley or loose pulley Q’, as usual. This
shipper-bar moves longitudinally back and
forth in front of the pulleys and is guided
and partially held to its work by a longitudi-
nally-slotted extension e¢’/, engaging with a
serew-pin f”/, secured to afoot B. The other
end of the shipper-bar is pivoted to a lever
R/, pivoted on the underside of an arm 8’ of
the bed-plate and having a handle 8’/ for op-
eration of the same.  On the upper side of
the shipper-lever is a bar T”, extending along
the length of the same and secured thereto
byserews ¢/, passing through elongated slots
}’’ in the bar T’ and screwing into the lever,

‘which allows longitudinal movement thereon,

its inner end being curved and provided with
a notehm’’,arranged, when theleveris moved
to operate the shipper, to move the belt upon
the driving-pulley to engage with a vertical
spring-arm U’, pivoted at 7’/ to.a post 8"

To have

and guided by a slot »”/, by which the lever
is locked in such position to prevent acci-
dental unshipping of the belf, as shown in
Figs. 2 and 7. A spiralspring V’ is attached
to.one end of the shipper-bar by one end, its
other end being connected to the bed at ¢/,
the tension of which acts to move the shipper
to the left and move the belt with it from the
driving-pulley onto the loose pulley if the
spring-arm U’ is disengaged from the oper-
ating-lever to let it be free to move. The
bar T on the shipper-lever has an upward
projection »’/ on its end near the handle, by
which it can be moved by hand for its en-
gagement with the spring-arm U’ when mov-
ing the shipper-lever by hand to start the
machine.

In running the machine the tension on a

‘thread of each upper bobbin as it is being

braided pulls upon the lever F’, attached to
the switch-plate, strongly enough to hold the

pin G’ back, so that its outer end will not’

project beyond the outer side of the carrier-
plate; but the instant such thread breaks,
its tension on the lever being then off, the
centrifugal force exerted by the travel of the
carrier-plate in a circular line then acts to
throw the pin G’ outward,so that it will pro-
ject beyond the periphery or outer side of the
bobbin-carrier plate, and as in the travel of
the ring and the carrier-plate in opposite di-
rections the pin comes to the upper arm of
the swiveling rod J”it strikes against its end
0", swings it so as to move its lower arm K’
against its spring out from under the head
M’ of the vertical rod L/,leaving the rod free
to drop for-its lower end ¢’’ to be below the
horizontal plane of the upper end #’ of the
spring-arm U’, which locks the shipper-lever
R’, so that as the rod I.” approaches the arm
U’ its lower end will strike the upper end ¢
of the arm U’ and move it away from its en-
gagement with the shipper-lever, leaving it
and the shipper free to be moved by the
spring V’, which moves the belt from .the
driving-pulley to the loose pulley, stopping
the machine, so that the thread can be at-
tended to by the operator, when the machine
can be started into operation as before.

To insure the rod L’ dropping after the
arm K’ has been moved away from if, a weight
W’, having a downwardly-projecting arm v’/
pivoted by such arm to lugs or ears w’’ of the
bracket-arm w, has an extension of its arm
disposed between two collars A’/ of the rod
L’, the weight extending backward, as shown
in Fig. 1, and resting in its normal position
against the bracket U, so that its gravity will
by its collar connection hold the rod up for
the spring-arm XK’ to pass under the rod-head
M’, and which weight, when the machine is
running, the instant the arm K’ is moved out
from under the rod-head by the pin striking
its operating-arm 0"’ will be thrown.or swung

outward by the eentrifugal force, carrying

down the rod L by its engagement therewith
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into position to strike and move the arm to
unlock the shipper-lever,as described, and
the instant the machine stops the gravity of
the weight will swing it back into its normal
position, raising the rod sufficiently for the
arm K’ of the rod J’ to pass by its spring
under the head of the rod L’ to hold and keep
it up in its normal position for its lower end
to be above or out of the way of the shipper-
lever-locking arm in the running of the ma-
chine.

On a rear arm of the bracket U is pivoted
a horizontal lever B’/, having an enlarged
piece on its under side;, which is adapted to
rest upon the edge of a head '’/ of the bob-
bin, the outer end of the lever having a
weight C’’ secured to if, by which friction is

.created on the bobbin to prevent too free un-

winding of the thread of the bobbin. This
lever extends outward and is disposed over a
weight O/ of one of the.rods D', so that as
the thread + of its bobbin pulls too hard it
will raise the weight C’ up against the under
side of the lever, raising it more or less, re-
ducing its friction on the bobbin, and thus
allowing the thread to unwind freer, as de-
sired. .

On each rod D’ is secured a collar D'’ in
such location above the weight C’ that when
the machine is running the tension of the
thread r will keep the weight up sufficiently
for it to abut against the collar and raise the
rod up to such a. height that its lower end
will be above the horizontal plane of the
spring-shipper-lever catch. A collar E’” on
the lower end of the rod prevents by its rest-
ing on the bracket-arm w the rod falling be-
low a certain point. Ifa thread from alower
bobbin breaks, the weight C’, which it sup-
ports, drops down upon the collar E and
forees its respective rod D’ down toits lower-
most position, which is such that as it is car-
ried round with the ring it will, by its lower
end y’/,approach and strike the shipper-lever
catch-arm and move it from its engagement
therewith, stopping the machine, as before
described, for the rod I for the upper bob-
bin-threads. Thus whether a thead from an
upper bobbin or from a lower bobbin breaks,

-their respective rods will drop and stop the

machine, as described. .

It is preferable to have the rods L" and D’
arranged for operation, as described, on each
bracket supporting a pair of lower bobbins,
so that as soon as any thread breaks the ma-
chine will be stopped quickly, although, as is
obvious, a less number could be arranged, as
desired; but the operation of each set would
be the same, each one being a duplicate of
the others. :

Each upper bobbin has a lever F’/ pivoted
at b’’’ to its switch-plate and arranged to
bear by its end ¢’’’ on the bobbin-head, as
shown in Figs. 1, 3, and 8, to create friction
thereon from the tension of a spiral spring
F’”’, secured by one end to the lever end ¢’’’

458,471

and by its other end to the plate at f”.
Each lever also has an arm d’’/, which is in
position for an arm ¢’’’ of the thread-leverF’
to bear against it, so that if the thread is
pulling strongly it will raise the lever F’,
which by its arm e’’’ will press against the
arm d’’’ of the friction-lever and raise or
move it from the bobbin-head, leaving the
bobbin freer movement for the easy delivery
of the thread therefrom, and as the thread
pulls with less force the lever F’ fallsand al-
lows the friction-lever to press the more firmly
on the bobbin-head to prevent undue un-
winding of the thread.

Obviously more than two bobbins can be
attached to one switch-plate and carrier, as
desired, the other parts necessary for the
stopping of the machine in connection there-
with being increased correspondingly dr not,
as desired.

Having thus described my invention, what
I claim is—

1. In a braiding-machine,in combination, a
bobbin-carrier, a support thereon for carry-
ing a bobbin, and- a switch-plate connected
thereto having an edge for guidingthe thread
past the length of the carrier and bobbin.

2. In abraiding-machine, in combination, a
bobbin-carrier, supports for earrying two or
more bobbins, and a switch-plate connected
thereto having an edge for guiding the thread
past the length of the earrier and bobbins.

3. Ina braiding-machine,in combination, a
bobbin-earrier, supports for carrying two or
more bobbins, and a switch-plate connected
thereto having a pointed end and an upper
and lower edge for guiding the thread over
and under the carrier and bobbins.

4. In a braiding-machine,in combination, a
bobbin-carrier, supports thereon for carrying
iwo or more bobbins, and a switch-plate con-
nected thereto having oppositely - pointed
ends and an upper and lower edge for guid-
ing the thread over and under the carrier and
bobbins.

5. In a braiding-machine,in combination,a
bobbin-carrier provided: with a socket and
having a pin arranged to slide back and forth
in said socket, a pivoted lever adapted to en-
gage the thread from the bobbinand to which
said pin is attached, a barorrod L, arranged
to slide up and down on a support and to
move into position to unlock thedriving mech-
anism of the machine, and a rod J’, engaging
with said rod L’ to hold it in position and
provided with an arm projecting into posi-
tion to be acted upon by said pin, provided
the thread from the bobbin breaks.

6. In a braiding-machine,in combination, a
bobbin-carrier provided with a socket and
having a pin arranged to slide back and forth
in said socket, a pivoted lever adapted to en-
gage the thread from the bobbin and to which
said pin is attached,a bar or rod I”, arranged

-to slide up and down on a support and to

move into position to unlock the driving
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mechanism of the machine, a weighted arm In testimony whereof I have hereunto set
pivoted to a support and adapted to engage | my hand in.the presence of two subscribing
with said rod, and a rod J’, engaging with | witnesses.

said rod L’ to hold it in position and pro- NATHANIEL LOMBARD.
5 vided with an arm projecting into position to Witnesses:
be acted upon by said pin, provided the Epwin W. BROWN,

thread from the bobbin breaks. CARRIE E. NICHOLS.




