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To all whom it may concerw:

Be it known that I, ALBERT B. Diss, a citi-
zen of the United States, residing at the bor-
ough of Brooklyn, in the city and State of
New York, have invented an Improvement in
Braiding-Machines, of which the following is
a specification.

In braiding-machines as heretofore con-
structed there have been revolvin g heads car-
ried by a suitable support and connected by
gears to revolve in opposite directions, and

the spindles carrying the bobbins of thread

were made with exchange devices and there
were transfer devices connected with the re-
volving heads for engaging the exchange-
plates, so as to take the spindle from one re-
volving head to the next in order that the
path of the spindle might be reversed, and in
such movement each spindle passed around
a half-cirele in one direction and around the
other half-circle in the opposite direction.
My present invention relates to.a device of
thischaracter; and the objectsof the same are
to simplify the parts, to make the movement
of some parts more positive, and to provide
for the quick stopping of the machine upon
the breaking of a thread and to be able to-
readily start the same again. .

In carrying out my invention and in con-
nection with the devices usually employed in
braiding-machines adapted:to the making of
tubularor flat braid I em ploydevicesfor posi-
tively holding, releasing, and transferrin gthe
exchange-plates and spool-spindles in con-
nection with the respective heads and from
one head to the other; also, devices for peri-
odically and progressively supplying thread,
applying tension thereto, and holding the
thread-spool in place upon the spool-spindle;
also, devices for stopping the motion of the
mechanism upon the breaking. of a thread,

and which devices are adapted for readily |.

. starting up the machine again, all of which.
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devices are hereinafter more particularly de-
seribed. .

In the drawings, Figure 1 is a plan repre-
senting the frame of the machine, the eircu-
lar platform for su pporting the revolving
heads, one of said revolving heads complete,
and the devices connected in a fixed relation

1901, Serial No, 71,754, (No model)

to the bed of the machine. Fig. 2 is a ver-
tical section through the said platform and
two of the revolving heads and connected
parts and an elevation of the spool-spidle, the
bobbin of thread, and the thread
connected therewith. Fig. 3 is aplan of the
revolving heads shown in- Fig. 2 and section
of the spool-spindles operating simultane-
ously in connection with the heads. Fig. 4
is an elevation, and Fig.
of the stationary cam employed in connection
with the revolving heads. Fig. 6is aplan of
the exchange-plate and section of the spool-
spindle. Fig. 7isaplan of the switch. Fig. 8
is a partial vertical section
end of one of the revolving-heads at one side,
showing the exchange-plate in position and
the engagement thereof by the locking and
stop pin and at the line z x of Fig. 3. Fig.

the devices mounted upon the spool-spindle.
Fig. 10 is a vertical section through the up-
per end of the spool-spindle and the devices
mounted thereon and adjacent thereto. Fig.
11 is a sectional
‘the spool-spindle, showing the friction devices
connectingthe spindle to the bobbin of thread.
Fig. 12 is a longitudinal section and partial
elevation illustrating the power devices for

stopping and starting the same with refer-
enceto Fig. 1. Fig. 13 is.a detached plan and
partial section of the devices for holding the
machine in a normal position of operation
chine, and Fig. 14 is an elevation of the de-
vices for holding in a normal position the
means for stopping the motion of the machine
upon the breaking of a-thread. Figs. 2 to

over and above Figs. 1, 12, 13, and 14. .
Devices for positively holding,releasing,and
transferring the exchange - plates and spool-
spindles.—The main side frames P support
the circular or ring-shaped platform q.
Spaced-apart intervals upon said platform ¢
I secure the bases 4 of pivot-posts b by screws
or inany other suitable manner. Revolving

heads are mounted upon these pivot-posts,
one upon each post, and said headsare made roo

mechanism g5

5 an inverted plan, 6o

through the upper 63

9 is a plan of the thread mechanism ‘and of 7o

plan at v  of Fig. 2 through 55

operating the machine and the devices for 8o

and which when moved act to stop the ma- 83

11, inclusive, are of larger size for clearness 9o

At g5



10

15

20

25

30

35

40

45

50

55

60

65

2

with integral gears 5 at the base, and the
gears 5 mesh with one another around the
platform. One of these gears meshes with a
gear 43 on a short shaft, to the lower end of
Which is connected a bevel-wheel 42, and the
bevel-wheel 42 meshes with a bevel-wheel 41
on the shaft u of the machine, said shaft be-
ing rotated by a belt-wheel v, the particular
operative devices being hereinafter more par-
ticularly set forth. The revolving heads ¢
are all made alike—that is to say, with an an-
nular groove 63 in the base of the head be-
tween the head proper and the gear 5, with
another annular groove 64 about midway of
the head—and said heads are provided with
semicircular vertical recesses 65 ab spaced-
apart intervals, there being by preference
four of such vertical recesses on each head.
A cavity 66 is made in the top of the head
and in which the spindle b projects, and Iem-
ploy a cam d, fixed in its relation to the spin-
dle and secured by a pin 2. The construc-
tion of this cam is shown especially in Figs.
2, 3, 4, and 5, the periphery and under sur-
face of each cam being the portions shaped
to cause the operation of adjacenb parts.
The periphery of each cam is provided with
inclines 7 on opposite portions, with a periph-
eral noteh 8 with opposite under cam-faces 9,
and with flat intermediate faces 60, and with
flat projecting faces 58, and said cams are
connected to the pivot-posts, so as to be
adapted to positively insure the operation of
the parts with the rotation of the heads.
The spool-spindles e are made alike, as are
also the devices for periodically and progres-

. sively supplying thread.

erepresents the spool-spindle, f the bobbin
of thread, and g the exchange-plate connected
to or made in one with the spindle. The
spool-spindle ¢ is provided at the lower end
or base with a finger 1, serving a purpose
hereinafter described. The exchange-plate
(shown specially in Figs. 2, 3, and 0) is made

with one portion thicker than the other, the .

thicker portion being adjacent to the spindle.
The thicker portion is provided with edge
notches 10 at opposite sides of the spindle e,
the face of the exchange-plate between the
notches being curved and concentric to the
spindle, and the straight edge 12 of the ex-
change-plate between the thin back 11andthe
thicker portion is undercut.

The switch 7, Figs. 2, 3, and 7, is provided
with curved edge cam-faces13, with
ing cam portions 14 and a central elliptical
cam projection 15, the projection 15 beingcen-
tral of the switch and the raised corners hav-

ing the cam-faces 13 and the cams 14. These.

switches /v are pivoted at 59 to the platform
o and oceupy radial positions in alternate di-
rections. ’

‘In connection with each revolving head I

employ four locking-pins 7and four stop-pins

%, said pins being in alevation of the shape
shown in Tigs. 2and 8and in plan of the shape
shown in Fig. 8. Fig. 3 also shows the posi-

converg- .
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tion of said locking and stop-pins, in which
the locking-pins ¢ are each composed of a
long and short member, the long member
passing through the head vertically, with the
bent portion in the recess 66, and the short
member passing through the upper part of
the head, and when the pin isin its lowermost
position the point of the short member pro-
jects into the annular groove G4. These pins
7 have simply a vertical movement, dropping
by gravity when released. The stop-pins &
(shown especially in Fig. 8) each has a bent
portion and two members, one of which is
slightly longer than the other. The longer
member passes through the upper portion of
the head and forms a pivot upon which the
pin swings. This member is shown as ex-
tending across the annular groove 64, with
the lower end passing intoan opening in the
lower portion of the head; but I do not limib
myself in this respect. The lower end of the
shorter member of the stop-pin & is notched
to fit the undercut edge 12 of the exchange-
plate g. This notched shorter member of
the pin & passes down
from the upper face of the revolving head
and through a eireular opening formed in the
head at the base of said recess and into the
annular groove, the lower notched end of said
pin passing into said groove the depth of the
notched portion, so as to be adapted to en-
gage the undercut edge 12 of the exchange-
plate. :

Fig. 3 shows two of the revolving heads, one
of the switches pivoted at one side of the plat-
form a, and parts of two of the switches piv-
oted to opposite sides of the platform a. This
figure also shows three spool-spindles e and
exchange-plates g, with arrows showing the di-
rection of the movement of said heads. The

thicker portions of the exchange-plates g fit.

closely in the an nular grooves 64. The lower
ends of the locking-pins ¢ pass intoone of the
edge notches of the exchange-plates, so as to
hold the exchange-plates, with the spindle e,
in the vertical recesses 65.upon the surfaces
of the heads, the shorter notched ends of the
stop-pins & coming behind the thicker por-
tions of the exchange-plates into the under-
cut edges, so as to hold the exchange-plates
in opposite directions. It will be noticed by
reference to Fig. 3 that the exchange-plate
at the inner side of the platform a and also
the exchange-plate at the outer side of the
platform a are both positively held in this

manner, the shorter notched end of thestop-:

pins k& being between the inner surface of the
heads and the adjacent surface of the cams
d, so that said pins are immovable at this
point.

between the revolving heads and in line with
their pivot-posts are in the act of being ex-
changed from one revolving head to the next.
In this position it will be noticed that the
notches 10 of the exchange-plate are vertically
in line with the lower shorter ends of the
locking-pins ¢ and ‘that the right-hand lock-

through the recess 66
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ing-pin is in engagement with the noteh 10,
that the undercut edge 12 of the said ex-
change-plate is engaged by the notched end
of the stop-pin % at the left hand, and it will
also be noticed (see Fig. 2) that the longer
end of the locking-pin ¢ at the right hand is
not in proximity to the switch h, but has
dropped by gravity, but that the locking-pin
at the left-hand side has been raised by the
converging cam 14 at the left-hand side of
the switch 7, so that the lower end of the
longer member rests upon the surface of the
thickened portion of said switch, the said
left-hand locking-pin being raised so that its
lower end while above the notoh 10 is out of
contact with the exchange-plate. In this
position the bent part of the left-hand lock-
ing-pin 7 is-adjacent to one flat face 60 of the
stationary cam d. With the further move-
ment of the parts and when the switch passes
from under this locking-pin if the pin does
not drop by gravity it is forced down by the
under cam-faces 9. This position will be ap-
preciated by reference to the section Tig, 2
and the plan Fig. 8. It will also be noticed
that the right-hand locking-pin 7 holds the
exchange-plate and thag one peripheral in-
cline 7 of the right-hand cam g is about to
Swing the free end of the right-hand stop-pin
k in behind the undercut edge 12 of this ex-
change-plate, soas to hold the exchan ge-plate
to the right-hand head in transferring the
same from the left-hand head. In this trans-
ference there is no necessary movement of
the stop-pin % on the left-hand head, as the
exchange - plate simply passes ‘away there-
from. It will also be noted in this connec-
tion that the finger-base 1 of the spindle ¢ ig
upon the right-hand side of the elliptical cam
projection 15 in the center of the switch.
This assures the spindle passing from the
left to the right hand head. While -not
shown in the drawings, it is to be understood
that it is preferable around each
ploy one less spindle than there are vertical
recesses 65 and sets of locking and stop pins
t k. By further referance to Iig. 31t will be
noticed that the exchange-plate within the
platform ¢ is approaching the left- hand
switeh 7, so as to move the same breparatory
to exchanging the spindle from ‘the head
holding the same to the next left-hand head.
(Not shown in Fig. 3.) As this exchange-
plate continues its movement the lower end
of the spool-spindle ¢ will strike the convex
or cam surface 13 of the switeh / and swing
the switch toward the right hand from the po-
sition shown in full lines, Fig. 3, and as the
exchange-plate continues’ its movement the
base of the spindle e will pass between the
raised portion and the elliptical projection
15, with the finger-base 1 bearing upon the
said cam projection
section in Tig. 2, buton
the opposite side of the cam projection. In
this manner ‘the holding tendency of the
switch Z upon the spindlee and the exchange-

head to em-

.apon the shaft

15 in a similar position

3

blate g will be toward the revolving head next
adjacent to the left hand. (Shown in Fig. 3.)

The notch 8in each cam d is placed toward
the outer edge of the platform ¢ and is em-
ployed-to facilitate the removal of any one of
the exchange-plates and spindles. This is
accomplished by swinging the short arm of
@ stop-pin % into the notch and so removing
its notched- end from behind the undercut
edge 12 of the exchange-plate, so that the ex-
change-plate can be turned on the spindle
and the notched portion 10 backed away from
the locking-pin 5. The parts can be returned
into engagement in the reverse order. The
sides of the exchange-plates are curved, so
that when in place on the heads the curves
of the exposed sides are concentric to the pe-
riphery of the heads, and in width the ex-
change-plates are slightly less than the com-
bined depth of two annular grooves. There-
fore when an exchange-plate passes between
adjacent heads its true position is maintained
orits position eorrected by the projecting por-
tion coming into contact with the base of a
groove 64, which will turn the exchange-plate
until its passage is unobstructed. :

Devices for periodically and progressively
supplying thread, applying tension thereto,
and holding the thread-spool.—The thread.
bobbin ¥ receives through it the spool-spindle
¢, and upon the upper end of the thread-bob-

‘bin a tooth-disk 16 is secured, the disk being

of a size agreeing with the end of the thread-
bobbin and the teeth projecting. The upper
end of the spindle ¢ is made hollow and
notched, and fitted therein is a short shaft 17,
having a pin in the said recess, so as to pre-
vent the shaft turning in the spindle, which
becomes its support. I provide a bracket-
plate I, formed of portions at right angles to
one another, one portion oceupying a vertical
position and the other a horizontal position.
The horizontal part is perforated for the shaft
17, which passes through the same, and the
vertical part of the said plate has a thread-
notch 22 in the lower end and on one side is
provided with a hinge-joint, to the pin of
which is.connected a pawl-plate n. Secured
to this bracket-plate  is a spring 19, the free
end of which bears upon the pawl-plate n,
and also connected to this bracket-plate is a

70
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thread-guide 21 in the form of a loop of wire. .

The head m isa saucer-shaped form of metal

120

with a notched flange 18 and a center hub fit-

tingaround the shaft 17. The head 7 is loose
and while resting upon the
bracket-plate 7 is separate therefrom. This
pawl-plate n is made with an upward exten-
sion and with a spring-finger 20 engaging the
notehes of the flange 18, the tooth of the pawl-
plate n engaging the teeth of the disk 16 and
being held. thereto by the said spring 19,
Within the head m is a coiled spring o, the
inner end of which is fastened to the hub of
said head, and the ounter

bracket 23, having perforated bearings sur-

rounding the shaft 17 and an extension ear-

end is fastened to g’
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rying the grooved roller 24, and the normal
tend8ncy of the spring o in connection with
the roller 24 is to hold the roller at a dis-
tance from the pawl-plate n. The upper end
of the shaft 17 is surmounted by a thread-
guide 23, (see Fig. 2,) the same being formed
of -an upright portion, a perforated top,
through which the thread passes, and a base-
hub fitting upon the upper end of the shaft
17 and held thereto by a pin 26. 1 provide
upon the spindle ¢ a fixed ring or collar
» and above the same a friction -yoke 27,
having a circnlar portion surrounding the
spindle and two free ends extending approxi-
mately parallel with one another and radially
from the spindle. The pin 28 is fastened to
one of these radial arms and extends up into
the thread-bobbin f, and a screw 29 passes
freely through one of said arms and screws
into the other, and around the screw is a
spring 30, the action of which is to force the
two arms toward one another and so maintain
the frictional grip of the circular part of the
yoke 27 upon the spindle, and thus prevent
the thread-bobbin f turning freely or aeci-
dentally. Upoun the spindle and below the
fixed ring ~ I provide a collar s, loose upon
the spindle, and a hook-ended wire 31 is se-
cured to the collar s and rises therefrom, and
the thread from the thread-bobbin passes first
through the thread-notch 22, then under the
hook end of the wire 31, upward through the
thread-guide 21, behind the upward extension
of the pawl-plate n, around the grooved roller
24, through the eye of the thread-guide 25,
and so to the portion of the machine where
the braiding is being effected. In the opera-
tion of these parts and starting with the po-
sition shown in Fig. 9 a normal tension only
is upon the thread, and as the thread is con-
gumed in the braiding operation the roller 24
moves progressively toward the upward ex-
tension of the pawl-plate n and then strikes
the same, forcing the said pawl - plate out-
ward against the spring 19 and drawing the
tooth of the pawl-plate out of the teeth of the
disk 16, so releasing the thread-bobbin, and
because of tho tension of the thread upon the
thread-bobbin the same will rotate an appre-
ciable distance and allow the thread to pay
out. The roller 24 because of the action of
the spring o will follow this paying out of
the thread, so that there will be no uncon-
trolled slack. The tooth of the pawl-plate
will almost immediately reéngage a tooth of
the disk 18, so as to return the parts to their
normal position, and these movements are re-
peated every time the thread is so consuwmed
that the grooved roller 24 comes in contact
with the upward extension of the pawl-plate.
In case there is not enough tension or too
much tension upon the coiled spring o the
same may be regulated at pleasure by with-
drawing the free end of the spring-finger 20
from one of the notches of the notched flange
18 and rotating the flange 18in one direction
or the other to tighten or loosen the spring

696,094

and then reéntering the end of the spring-fin-
ger 20 in one of the notehes. It will be ob-
served that if a thread breaks the collar s
and the hook-ended wire 31, held up solely
by the thread, will fall. This movement
brings into operation the devices for stop-
ping the mechanism hereinafter described.

Devices for stopping the molion of the ma-
chine upon the brealing of @ thread.—I pro-
vide an arm %, pivoted to one of the frames p
at 32 and extending across the machine be-
low the circular platform a and projecting be-
yond the other frame p of the machine and
terminating in a handle 6. This arm is pro-
vided with an enlarged portion and . a rising
cam projection 33, (see especially Figs. 1,12,
and 13,)and I provide a spring 34, with one
end fastened to the arm and the other to one
frame p for holding the said .arm in the de-
sired position. A link 35 is pivotally con-
nected at one end to the arm ! and at its
other end to a lever 36, which lever is pivoted
to a support 37, connected to one of the sup-
ports of the shaft . (Shown in Fig. 12.) A
cluteh 38 is upon the main operative shaft u,
and this lever 36 passes through {he annular
groove in the said clateh, and it will be no-
ticed that this clatch can be moved longitudi-
nally of the shaft by the arm ¢ through the
intervention of the link 35. This clatch 38
is slotted and a guide-pin 39 in the said slot
passes through the shaft u so as to connect
the shaft and the elutch to compel them to
turn together and at the same time provide
for the longitudinal movement of the clutch,
said pin 39 alsoacting as a stop for the cluteh.
The other end of the cluteh is provided with
a pin 40, adapted to enter an opening in the
hub of the belt-wheel v, which belt-wheel is
loose upon the shaft, and consequently when
the parts arve in the position shown in Figs.
1 and 12 the clutch is engaged with the belt-
wheel and the main shaft v is rotated, and
when the cluteh is moved longitudinally of
the shaft and the pin 40 disengaged from the
belt-wheel the said wheel is free to revolve
without rotating the main shaft. When the
belt-wheel v through the cluteh 38 and pin
40 rotates theshaft, the bevel-wheels 41and
42 are also set in motion and the gear 43 is
rotated, and it in turn sets in operation all of
the revolving heads ¢ and the devices con-
nected therewith, moving the spool-spindles
and the bobbins of thread in the progressive
order hereinbefore described for effecting tho
operations of the braiding-machine.

The platform ais made with a spider-frame
w and central bearing 3, and within the cen-
tral bearing is a spindle 44, having a project-
ing pin 45 from the lower end and radial
curved arms 46 connected to and extending
out from the disk-head of the spindle. The
spindle 44 has connected to it a stop-arm
47, extending radially and long enough to
pass beneath and beyond the frame p, and I
provide a fixed stop 48 in the outer surface

of the platform, located above the normal po-
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sition of the stop-arm 47. I employ arms 50,
each composed of two parts alike, one of said
parts being secured to the under side of the
frame and the other of said parts being free
tomoveon the pivotal connection, and springs
49, each composed of a center loop, and two
free armsare connected at one end to the fixed
portion of said arms and at the other end to
the movable portions, and the outer ends of
said arms 50 are upturned and the upturned

portions are long enough to embrace the stop-

arm 47 and the fixed stop 48 and bearing
against the fixed stop serve to-hold in aline-
ment therein the stop-arm 47,
insures the alinement of the pin 45 and the
position of the point of said pin against the
point of the cam projection 33, and so long as
these two parts are in the position shown in
Figs. 1T and 13 the cluteh-pin is in engage-
ment with the belt-wheel'and the machine is
in full operation. The arms 46 are long
enough to come closely adjacént to the spin-
dles ¢ when the same pass around the re-
volving heads upon the inside of the plat-
form, so ‘that when a thread breaks and the
collar s falls, the same being of considerably

_ greater diameter than the spindle ¢ comes
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immediately in the path of one of the arms
46, goingin either direction, and striking one
of said arms 46 moves the same and the
spindle 44, instantly swinging the pin 45 out
of its relation with the cam projection 33 and
allowing the spring 31 to pull on the arm 7
and through the link 35 move the clutch 38
and its pin 40 out of engagement with the
belt-wheel v, and thus stop the machine. In
this movement the stop-arm 47 has moved a
corresponding distance with the arm 46
against the force of the spring-actuated arms
50, and so the parts remain, the spring 84 be-
ing of greater power than the springs 49,
When the thread has been reconnected and
the parts are to be returned to an operative
normal position, it is only necessary to move
the arm ¢ by the handle 6 toward the left
hand, and with it the cluteh, so that the pin
40 of the clutch again engages the belt-wheel
to set the parts again in motion. With this
movement of the arm ¢ and the cam projec-
tion 33 the spring-actuated arms 50 move the
stop-arm 47, the arms 46, the spindJe 44, and
the pin 45, returning the same tothe normal
position in line with the stop 48, in which the
pin 45 again comes against the point of the
cam 33, and the parts are held in place until
another thread breaks;

The operations of this machine are entirely
automatie, and the same doesnot require con-

stant attention on the part of an operator, be-
cause where a thread breaks the machine is
stopped and remains stopped until the thread
has been reconnected and the arm ¢ moved by
hand to reéstablish the normal operative posi-
tion of the parts and set the machine again
in motion. The operations of the revolving
heads, the exchange-plates ¢, the switches h,
the locking-pins 7, and the stop-pins % are all

This position:

5

o
positive and do not in any respect depend
upon springs for their operation, so are not
liable to get out of order or to make any false
movements in the operation of the machine,

I claim as my invention—
1. In a braiding-machine, the combination
with the power mechanism, of a platform, re-

-volving heads supported upon said platform,

gears for actuating the same in opposite di-
rections, spool-spindles and exchange-plates
connected therewith, switches pivoted in op-
positedirectionsupon the said platform, lock-

ing-pins’ moving vertically in the revolving

heads and raised by the switches or permit-
ted to drop for. disengaging or engaging the

-exchange-plates and ‘stop-pins independent
of the locking-pins and swinging in the said -

revolving heads and adapted to engage a por-
tion of ‘the. exchange-plate, so that between
the locking-pins and the stop-pins the ex-
change-plates are positively held in position
to the revolving heads, substantially as set
forth. : .

~ 2. In a braiding-machine, the combination
with the platform and pivot-posts mounted
thereon at spaced-apart intervals, of revoly-
ingheads mounted nponsaid pivot-posts,each
head beingconstructed with anintegral gear
at the base, with an annular groove between
the gear and the head, with a second annular
groove about midway of the head, with a cav-
ity in the top of the head 4nd with semieir-
cular recesses extending vertically in the sur-
face of . the head and at spaced-apart inter-
vals, spindles adapted to be received. in the
semicircular vertical reeesses of the head, ex-
change-plates connected to the spindles and
adaptled to pass into the midway annular
groove in the head, locking-pins moving ver-
tically in said head, and means for actuating
the same to cause the locking-pins to engage
the exchange-plate, and stop-pinsin said head

capable of a swinging movement and adapted
Yo engage the said exchange-plate and a cam -

deviee mounted upon the upper end of the
said pivot-post and acting upon the locking-

‘pins and stop-pins, substantially as set forth.

3. In a braiding-machine, the combination
with the platform and pivot-posts mounted
thereon at spaced-apart intervals, of revolv-
ing heads mounteéd upon said pivot- posts,
each head being constructed with an integral
gear at the base, with an annular groove be-
tween the gear and the head, with a second
annular groove about midway of the head,
with a eavity in the top of the head and with
semicircular recesses extending vertically in
the surface of the head and at spaced-apart
intervals, locking-pins each composed of a
bent portion and a long and short member,
the long member extending through the head

‘into the cavity above the gear and the short

member through the head into the midway
cavity, stop-pins in the upper portion of the

‘head, each having a bent part and a long and
‘short” member, the long member passing
‘through the upper part of the head and acting
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‘thereon at spaced-apart intervals,
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as a pivot for the pin, and the short member
passing through the cavity and through an
opening below the same in the top of the
head and having a notched end projecting
into the midway cavity, a cam stationary in
the eavity in the top of the head and fixed to
the upper end of the pivot-post and having
peripheral inclines adapted to act upon the
stop-ping, and under cam-surfaces adapted to
act upon the locking-pins, and meaus acting
against the pointof the longer end of the lock-
ing-pins for raising the same, substantially
as set forth. ' » :

4. In abraiding-machine, the combination
with the platform and pivot-posts mounted
of revolv-
ing heads mounted upon said pivot-postseach
head being constructed with an integral gear
at the base, with an annular groove between
the gear and the head, with a second annu-
lar ‘groove about midway of the head, with
a ‘eavity in the top of: the head, and with
semicircular recesses extending vertically in
the surface of the head and at spaced-apart
intervals, locking-pins each composed of a
bent portion and a long and short member,
the long member extending through the head
into the cavity above the gear, and the short
member through the head into the midway

cavity, stop-pins in the upper portion of the

head each having a bent part and a long
and short'member, the long member passing

through the npper part of the head and act-

ing as a pivot for the pin, and a short mem-
ber passing through the cavity and through
an opening below the same in the top of the
head, and having a notched end projecting
into the midway cavity, the cam stationary
in the cavity in the top of the head and fixed
to the upper end of the pivot-post and hav-
ing peripheral inclines adapted to act upon
the stop-pins, and under cam-surfaces adapt-
ed to act upon the locking-pins, spindles e
and exchange-plates g formed with the spin-
dles, each exchange-plate being composed of
a thick and thin portion, the thick portion
having edge notches 10 at opposite sides of
the spindle and an undercut edge 12 adjacent
to the thin portion—the notches 10 being en-
gaged by the short parts of the loeking-pins,
and the undercut edge by the notched end of
the short part of the stop-pins so as to posi-
tively lock the exchange-plate to the head
from opposite points, and switches pivoted
to the platform and operating in the annular
groove above the gear against the lower end
of the long member of the locking-pin, sub-
stantially as set forth.

5. In a braiding-machine, the combination
with the platform and pivot-posts mounted
thereon at spaced-apart intervals, of revolv-
ing heads mounted upon said pivot-posts,each
head being constructed with an integral gear
at the base, with an annular groove between
the gear and the head, with a second annu-
lar groove about midway of the head, with
a cavity in the top of the head and with

‘clines adapted to actupon the stop-pins,

696,094

semnieireular recesses extending vertically in
the surface of the head and at spaced-apart
intervals, locking-pins. each composed of a
bent portion and a long and short ‘member,
the long member extending through thehead
into the cavity above the gear, and the short
member through the head into the midway
cavity, stop-pins in the npper portion of the
head each having a bent part and a long
and short meinber, the long member passing

70

75

throngh the apper part of the head and form- :

ing a pivot for the pin,

_passing through the cavity and through an

opening below the same in the top of the head,
and having a notched end projecting into the
midway eavity, a cam stationary in the cavity
in the top of the head and fixed to the upper
end of the pivet-post and having peripheral ix:l-
an

under cam-surfaces adapted to act upon the
locking-pins, spindles e and exchange-plates
g formed with the spindles, each exchange-
plate being composed of a thiek and thin por-
tion, the thick portion having edge notches 10
at opposite sides of the spindle and an under-

‘eut edge 12 adjacent to the thin portion, the

notehes 10 being engaged by the short parts of
the locking-pins,and the undercut edge by the
notched end of the short part of the stop-pins
s0 as to positively lock the exchange-plate to
the head from opposite points, and switches

pivoted to the platform and moving in the

annular groove above the gear and each com-
prising converging cams 14, a central ellip-
tical cam projection 15 and a two-parb curved
advancing edge or cam faces 13 with which
the base of the spindle is adapted to contact
for moving the cam, substantially as set forth.

6. In a braiding-machine, the combination

‘with a platform, of a series of heads and gears
‘eonnected therewith mounted upon said plat-

form, and means for revolving the adjacent
heads in opposite directions, each head hav-
ing a midway annular groove and semicircu-
lar vertical grooves at spaced-apart intervals,
a series of spool-spindlesand exchan ge-plates

connected therewith, the exchange-plates be-

ing adapted to pass into the annular midway
grooves of the heads and each exchange-plate

‘having a thick portion to fit said grooves, and

a thinner-rear portion, an undercut edge at
the junction of ‘the thick and thin portions
and edge notches at opposite sides of the spool-
spindle, devices connected to the head and

‘adapted tosuccessively engageone of the edge

notches of the exchange-plate and the under-
cut edge thereof at the same time to hold the
exchange-plates in a fixed relation to the

of the engaging devices, and means operated
by the spindle in its circular motion with the
heads for transferring the spindles from one
head to the other progressively in opposite di-
rections, substantially as set forth.

7. In a braiding-machine, the combination
witha platform, pivot-posts mounted thereon,
revolving heads and gears upon said pivot-

and a short member
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posts, of switches set in alternate opposite di-
rections on radial lines from the center of the
platform and between the heads and having
thereon cam forms, stationary cams mounted
upon the upper end of the pivot-posts above
the heads and having - peripheral in clines,
notches, under cam-facesand flat faces, spool-
spindles andexchange-plates connected there-
with and two sets of devices connected te, ro-
tating with and vertically movable in said
heads.and one set actuated and controlled by
the switches and the other set by stationary
cams for progressively engaging and posi-
tively holding the exchange - plates ‘to the
heads and alternately tiransferring the same
from one head to the next in opposite direc-
tions, substantially as set forth,

S. Ina braiding-machine, the combination
with revolving heads, spool - spindles, ex-
change-plates connected therewith and means
for operating the same, of thread-bobbins
wounted upon said spindles, means for fric-
tionally holding the thread-bobbins to the
spindles, means for periodieally and progress-
ively supplying thread and applying tension
thereto, and means for adjusting the tension,
and means carrying the thread and actingin
connection with the tension for releasing the
holding devices, substantially as set forth.

9. In a braiding-machine, the combination
with revolving heads, spool - spindles, ex-
change-plates connected therewith and means
for operating the same, of thread-bobbins
mounted upon said spindles, a toothed disk

secured upon the top of each-thread-bobbin,

& shaft fitting the upper end of the spindle
and projecting therefrom, a bracket-plate
having two parts at.right angles to one an-
other with one part in a vertical position and
the other part in a horizontal position. and
Dassing over the same shaft, thread-guides
connected to the vertical part of the bracket-
plate, means pivotally connected to the
bracket - plate and adapted to engage the
toothed disk, a grooved roller around which
the thread passes and devices for applying
tension thereto, and means for adjusting said
tension and a guide for the thread from the
grooved roller, substantially as set forth.

10. Ina braiding-machine the combination
with revolving heads, spool - spindles, ex-
change-plates connected therewith and means
for operating the same, of thread - bobbins
mounted upon said spindles, a toothed disk
secured upon the top of each thread-bobbin,
a shaft fitting the upper end of the spindle
and projecting therefrom, a bracket - plate
having two parts at right angles to one an-
other with one part in a vertical position and
the other part in a horizontal position and
passing over the said shaft, thread - guides
connected to the vertical part of the bracket-
plate, a pawl-plate having a beveled exten-
sion pivoted to the upright partof the bracket-
plate and having a point engagingthe toothed
disk, and a spring for holding the same nor-
mally in place, a hollow head having a cen-

7

{ tral hub surrounding the said shaft with a
notched flange to the said head, and a spring-
finger connected to the bracket-plate and en-
gaging the said notched flange for holding
theé head in a fixed relation to the bracket, a
coiled spring within the head with one .end
connected to the hub, a bracket above the
head loose upon the said shaft, and a grooved

coiled spring fastened to the said bracket and
the bracket adapted to swing with the roller,
a thread-guide connected to and extending
above the said shaft for the thread as the
Same passes away to the braiding mechanism,
whereby the grooved roller, as the thread is
used, is adapted to come against the upward
extension of the pawl-plate to release the
parts and allow the thread to pay out and the
grooved roller is moved by the spring to take
up the slack and return the parts into a nor-
mal position of engagement, substantially as
set forth. ' : .

11. Thecombinationina braiding-machine,
with the spindles, the exchange - plates con-
nected therewith, and means for supporting
and operating the same, of the thread-bob-

conunected therewith for periodically and pro-
‘gressively supplying thread and applying
tension thereto, collars upon the spindles,
hook-ended wiresconnected to the collargand

threads from the thread-bobbins pass so that
the said collars and wires are held in an ele-
vated position by the threads and fall when
the threads break, a spindle having a head
mounted eentral in the frame of the

connected to the said head, .a radial pin con-
nected to the lower end of the spindle, the
sajd radial arms being so placed as to come
in the path of and contact with a fallen col-
lar upon a spindle and to be then moved
thereby to swing the pin at the base of the
spindle out of its mormal position, devices
acting in connection with the said pin and
controlling the movements of the power mech-
anism of the machine for holding the same

released and disengaged and the machine
stopped when the said pin is swung out of its
normal position, substantially as set forth.
12. Thecombination in a braiding-machine
with the spindles, the exchange-plates con-
nected therewith, and means for supporting
and operating the same, of the thread-bobbins
mounted upon said spindles and devices con-
nected therewith for periodically and pro-
gressively supplying thread and applying
tension thereto, collars upon the spindles,
hook-ended wires connected to the collars and
rising therefrom and beneath. which the
threads from the thread-bobbins pass so that
the said collars and wires are held in an ele-
vated position by the thread and fal] when

roller carried thereby with the free end of the’

bins mouanted upon said spindles and devices

rising therefrom and beneath which the
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arms extending radially and upwardly and
connected to the said head, a radial pin con-
nected to the lower end of the spindle, the

‘said radial arms being so placed as to come

in the path of and contact with a fallen col-
lar upon a spindle and to be then moved
thereby to swing the pin at the base of the
spindle out of its normal position, devices
acting in connection with the said pin and
controlling the movements of the power
mechanism of the machine for holding the
same in a normally operative position which
are released and disengaged and the machine
stopped when the said pin is swangout of its
normal position, and devices adapted to re-
tarn the radial arms, spindle and pin to a

‘normal position when the devices acting in

connection with the pin are shifted into a po-
sition of engagement by hand, substantially
as set forth.

13. The combinationinabraiding-machine,
with the spindles, the exchange-plates con-
nected therewith and means for supporting
and operating thesame, of the thread-bobbins
mounted upon said spindles and devices con-
nected therewith for periodically and pro-
gressively supplying thread and applying
fension thereto, collars upon the spindles,
hook-ended wires connected to the collars and
rising therefrom and beneath which the
threads from the thread-bobbins pass 80 that
the said collars and wires.are held in an ele-
vated position by the threads and fall when
the threads break, an arm ¢ pivoted to the
frame of the machine at one end and ex-
tending across the machine and projecting
and terminating with a handle, a main shaft
to the machine, an engaging clutch and gears
connected therewith and devices extending
from the arm ¢ for operating the cluteh and
a spring for operating the arm, and a cam
projection 33 upon said arm centrally of the
machine and devices contacting with said
cam projection 33 and set in operation by the
fall of the collars upon the spindles whereby
the said arm ¢ is released and moved by its
spring and the cluteh disengaged and the
mechanism stopped,substantially asseb forth.

14. The combination in a braiding-machine,

696,094

with the spindles, the exchange-plates con-
nected therewith and means for supporting
and operating the same, of the thread-bob-
bins mounted upon said spindles and devices
connected therewith for periodically and pro-
gressively supplying thread and applying
fension thereto, collars upon the spindles,
hook-ended wires connected to the collarsand
rising therefrom and beneath which the
threads from the thread-bobbins pass so that
the said collars and wires are held in an ele-
vated position by the thread and fall when
the thread breaks, an arm ¢ pivoted to the
frame of the machine at one end and extend-
ing across the machine and projecting and
terminating with a handle, a main shaft to
the machine, an engaging clutch and gears

connected therewith and devices extending

from the arm ¢ for operating the cluteh and
g spring for operating the arm, and a cam
projection 33 upon said arm centrally of the
machine,arevoluble spindle centrally mount-
ed in the frame of the machine, radial and
rising arms 46 connected therewithat the up-
per end and agreeing in number with the
number of the revolving heads, a radial pin
45 projecting from the lower end of the spin-
dle and adapted to engage the point of the
cam projection 33 npon the arm f, a stop-pin
48 on the frame of the machine, a radial arm
47 projecting from the spindle 44 and nor-
mally occupying a position beneath the stop
48, and spring-actuated arms 50 with up-
turned ends simultaneously engaging the end
of the arm 47 and stop-pin 43 to hold the
same in alinement and in & normal position
in which the point of the pin 45 contacts with
the point of the cam projection 33, and the
parts are held in their normal position of op-
eration and by which the parts are returned
to a normal position with the operation of
the arm ¢ by hand, substantially as set forth.

Signed by me this 12th day of November,
1900.

ALBERT B. DISS.

Witnesses:
Gro. T. PINCKNEY,
S. T. IIAVILAND.
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