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UNITED STATES 
- MARIUS E. PENSo AND FREDERICK KLEIN, OF NEW YORK, N. Y., ASSIGNORS to 

PATENT OFFICE. 
NATIONAL INDICATOR COMPANY, OF LONG ISLAND CITY, NEW YORK, A CoR 
PORATION OF NEW YORK. 

BRADING-MACEINE. 

1,858,1?8. 

To all whom it may concern: 
Beit known that we, MARIUs E. PENso 

and FREDERICKKLEIN, citizens of the United 
States, and residents of the borough of 
Bronx, county of Bronx, city and State of 
New York, and of the borough of Manhat 
tan, city, county, and State of New York, 
respectively, have invented certain new and 
useful Improvements in Braiding-Machines, 
of which the following is a specification. 
This invention relates to that type of ma 

chines designed for producing a tubular 
braided structure, either in the form of a 
covering for a cord or as a tubular, braided 
cord or rope. The invention further re 
lates to that type of braiding machines in 
which two annular series of spools or bob 
bins are mounted to move in an annular 
orbit, one series of spools moving in its 
orbit in the opposite direction to the move 
ment of the other series of spools, and both 
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Series of spools being moved in such man 
iner as to interlace and weave the threads. 
One of the main objects of the invention 

is to mount the bobbins or spools upon free, 
floating carriers, and to move said carriers 
around the machine in opposite directions 
by a series of transfer devices or carrier 
moving means, and to provide rotary switch 
devices operating to disconnect the carriers 
from one transfer device and to cause them 
to engage the next adjacent transfer device. 
By this means the carriers will be advanced 
around the machine by a successive engage 
ment and disengagement of the rotating 
transfer devices, said engagement and dis 
engagement being brought about through 
the operation of rotating switch devices. 
Another object of the invention is to 

mount the rotating switch devices upon the 
same vertical axis as the transfer devices, 
the transfer devices being rotated at ap 
proximately three times, the speed of the 
rotating switch devices, so that the switch 
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devices will intercept the carriers at the 
proper points in the rotation of the trans 
fer devices and divert them so that they will 
travel around the machine in their proper 
orbit. 
Another object of the invention is to pro 

vide a braiding machine of the type herein 
indicated, wherein all of the operating. 
parts connected with the movement of the 
bobbin carriers will be rotary, thereby per 

Specification of Letters Patent. Patented Nov. 9, 1920. 
Application filed September 13, 1919. Serial No. 323,466. 
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mitting the machine to operate at a very 
high speed. - 

Another object of the invention is to pro 
vide a simplified and improved bobbin car 
rier adapted for use in the machine herein 
described. - 
There are other important objects and ad 

vantages of the invention, all of which will 
fully hereinafter appear. - 
In the drawings, Figure 1 is a side ele 

vation of the machine; 
Fig. 2 a plan view thereof; 
Fig. 3 a detail plan view of a portion of 
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the base, the rotor or transfer shafts being 
shown in horizontal sectional view; 
di ?ig. 4 a plan view of the divided transfer 
Sk; 
Fig. 5 a vertical sectional view thereof; 
Fig. 6 a detail sectional view of the oil 

level indicator; 
Fig. 7 a vertical central sectional view of 

the machine; 
Fig. 8 a vertical sectional view of one of 

the rotors, the rotor shaft being shown in 
elevation; ? 

Fig. 9 a horizontal sectional view on the 
line IX—IX of Fig. 7; 

Fig. 10 a vertical sectional view of the 
clutch mechanism, taken approximately on 
the line X—XI of Fig. 11; 

Fig. 11 a horizontal sectional view taken 
on the line XI—XI of Fig. 7; 

Fig. 12 a vertical sectional view taken on 
the line XII-XII of Fig.11, showing the 
speed-reducing gears connecting the trans 
fer disk-driving means to the rotary switch 
driving means; 

Fig. 13 a detail plan view, showing the 
operation of the transfer and rotary switch 
devices; 

Fig. 14a view similar to Fig. 13, showing 
the transfer devices and rotary switch de 
vices advanced from the position shown in 
Fig. 13; - 

Fig. 15 a detail vertical sectional view, 
showing the engagement of the transfer 
disks and the rotary switch devices with 
the bobbin carrier; 

Fig.16 a view similar to Fig. 15; . . 
Fig. 17 a plan view showing the complete 

series of rotary switch devices; 
Fig. 18 a detail view of the thread-break 

stop; 
Fig. 19 a detail view of the clutch-releas 
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ing lever adapted to be operated by the 
thread-break stop; 

Figs. 20 and 21 detail side elevations of 
the clutch-releasing lever; 

Fig. 22 a plan view of the clutch-releas 
ing lever. , 

Fig. 23 a side elevation of the bobbin car 
r?er; 

Fig. 24 a front elevation thereof; 
Fig. 25 a bottom view. 
Referring to the various parts by nu 

merals, 1 designates an inverted cup-shaped 
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base, having an integral top 2. The lower 
end of the base is covered and closed by a 
bottom plate 3, said plate being secured in 
place by means of suitable bolts or other 
securing devices passing through outwardly 
extending registering flanges formed on said 
parts. The joint between these two parts is 
preferably oil-tight, so that the base forms a 
receptacle in which a suitable quantity of 
oil may be contained, so that the operating 
parts within the base will run in oil. The oil 
level is preferably about as indicated in 
Fig. 7 of the drawings; and to permit the 
operator to know the amount of oil within 
the base, a float 4 is provided, said float carry 
ing an indicator rod 5 which extends through 
the top of the casing. The upper wail of 
the inverted cup which constitutes the upper 
surface of the base of the machine is pro 
vided with a central, depending tubular 
guide 6; and the lower end of this tubular 
guide fits the upper end of an upwardly 
extending annular flange 7 formed centrally 
on the bottom plate 3. The tubular guide 6 
and the annular flange 7 together form a 
central tubular guide for the material which 
is to form the core about which the braiding 
is to be done, said core passing upwardly 
vertically through said guide to a take-up 
drum 8 mounted on a suitable standard 9 
which is supported from the base of the ma 
chine. The drum 8 is provided with a large 
bevel gear 10 which meshes with a small 
bevel gear 11 mounted on the upper end of 
a vertical shaft 12. The lower end of this 
shaft 12 extends through the top of the base 
and carries a small beveled pinion 13 which 
meshes with a similar pinion 14 secured to 
a horizontal shaft 15, this latter shaft being 
driven through suitable change gears, as 
will be more fully hereinafter described. 
The drum may be given a desired speed to 
take up the braided material by varying the 
change gears in a manner which will be more 
fully hereinafter described. . . 
Supported on the standards 9 is a verti 

cally adjustable. guide plate 16, said guide 
plate being of star form, as shown clearly in 
Fig. 2, the arms thereof being provided with 
vertical apertures of various sizes, the 
braided material being passed through said 

65 
apertures on its Way to the take-up drum. 
The guide 16 is vertically adjustable in order 
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to bring it close to the braiding point; and, 
as is well known, the braiding point, that is 
to say the point at which all of the threads 
from the bobbins converge, will vary with 
the speed of the take-up drum and the thick 
ness of the thread. 
In the top of the base is formed an annu 

lar series of circular depressions or pockets 
17, the centers of said annular depressions 
being equal distances from the center of the 
base, and said depressions being of such 
diameter that they overlap or intersect so 
that they are connected together at their ad 
joining sides, forming in fact, an annular 
channel having Scalloped or segmental edges, 
as shown clearly in Figs. 2 and 3 of the draw. 
ings. Mounted centrally in each depression 
or pocket is a vertical shaft 18, said shaft 
rotating in bearings mounted in the top and 
bottom of the base, the upper ends of said 
shafts extending slightly above the top of 
the base, as clearly illustrated in Figs. 7 
and 8 of the drawings. Each of these shafts 
carries what may be termed a rotor, each 
rotor being made up of a transfer disk; a 
rotary switch, and connected gears for ro 
tating the transfer disk and the switch in the 
same direction but at different speeds. Be 
tween the transfer disk and the rotary switch 
of each rotor is mounted a freely rotatable 
guide disk, this latter disk serving merely 
as a guide means adapted to be engaged by 
the shuttles or shoes mounted on the bobbin 
carriers, as will be more fully hereinafter 
described. 
On one of the shafts 18 is secured a large 

beveled gear 19, and meshing with this 
gear is a smaller beveled pinion 20, said pin 
ion being loosely mounted on the inner end 
of the main drive shaft 21. The main drive 
shaft is mounted in a suitable bearing 
formed in the base of the machine and car 
ries on its outer end a belt wheel 22, as 
clearly shown in Figs. 8, 9 and 11. The pin 
ion 20 is connected to and disconnected 
from the main drive shaft by means of a 
clutch 23, which will be fully hereinafter 

70 

75 

80 

85 

90 

95 

100 

05 

O 

described. Rigidly connected to the beveled . 
gear 19 is a gear wheel 24, said gear wheel 
being locked to the rotor shaft by means of 
a rigid collar 25, said collar being locked to 
the gear by means of a lug-and-slot connec 
tion, as indicated in Fig. 8 of the drawings, 
so that the connected rotor shaft will turn 
with the beveled gear. The gear 24 meshes 
with a train of similar gears 26, each of 
which is rigidly connected to its rotor shaft 
so that all of the rotor shafts are driven at 
the same speed, adjacent rotor shafts rotat 
ing in opposite directions, as will be mani 
fest. As indicated in Fig. 8 of the drawings, 
the beveled gear 19 and the gears 24' and 26 
are within the base and near the lower ends 
of the rotor shafts. Rigidly connected to 
the upper end of each of the rotor shafts is 
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a transfer disk 27, so that said transfer disk 
will rotate with the shafts and will be driven 
by the gears 26, 24 and beveled gear 19. 
On each rotor shaft within the base is 
loosely mounted a switch-operating gear 28; 
and in each pocket or recess in the top of 
the base is arranged a rotary switch 29, said 
switch being formed with a central hub fit 
ting loosely on the rotor shaft and extend 
ing downwardly through the bearing 
formed in the top of the base, the lower end 
of said hub engaging the hub of the gear 
28 and being interlocked therewith by means 
of a rib-and-slot arrangement, as indicated 
by dotted lines in Fig. 8, so that said switch 
will rotate with the switch-operating gear 
independently of the shaft. On each rotor 
shaft between the transfer disk 27 and the 
rotary switch 29 is loosely mounted a guide 
disk 30, the periphery of Said guide disk 
forming, together with the wall of the 
pocket 17, an annular raceway or guideway 
for the shuttles or shoes mounted on the 
bobbin carriers, as will be fully hereinafter 
described. ? 

The switch-operating gears are rotated 
preferably at one third the speed of the 
transfer disks, this reduction in speed being 
brought about by the interposition of a 
small speed-reducing pinion 31 mounted on 
one of the rotor shafts, as shown clearly in 
Fig. 12. This small pinion meshes with a 
large gear 32 mounted on a vertical pin 33 
secured between the bottom 3 and the top 2 
of the base, said pin being parallel with the 
rotor shafts. Rigidly connected to the gear 
32 is a gear 34 which meshes with a similar 
gear 35 secured rigidly to or formed integral 
with one of the switch rotating gears 28, 
as illustrated clearly in Fig. 12. It is mani 
fest that through this arrangement of speed 
reducing gears the switch-operating gears 
28 will be rotated at much slower speed than 
the disk-operating gears. It is manifest 
that any suitable means or any desired ar 
rangement of gears may be employed to 
bring about this speed reduction. 
Mounted on the vertical pin 33 and rotat 

ing with the gear 32 is a worm 36, said 
worm operating a worm gear 37 mounted on 
a shaft 38 which extends outwardly through 
the side of the base and carries a detachable 
gear 39. The gear 39 meshes with the cor 
responding gear 40, mounted on the adja: 
cent end of the horizontal shaft 15, and 
transmits motion to said shaft, which mo 

, O ? tion is, in turn, transmitted through gears 
14 and 13 to the take-up drum. The ears 

SO 
39 and 40 may be detached from their 
shafts and other gears of different diame 
ters placed thereon in order to vary the rel 
ative speeds of the take-up drum and the 
carrier transfer disks. The gears 39 and 40 
are arranged in a box 41 which is closed by 
an outer plate 42, said plate constituting a 
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cover for the gearbox. By removing the 
cover 42 access may be had to the gears 39 
and 40, so that they may be readily changed 
without the necessity of changing or disar 
ranging any of the mechanism mounted 
within the base. The speed-reducing gears 
32 and 34, and the worm 36 are interlocked 
so that they all turn together by means of 
interlocking ribs and slots formed in the 
contacting ends of the hubs thereof. 
As shown in Figs. 7, 8 and 12, the rotary 

Switch devices 29 are arranged near the bot 
tom of the pockets 7; and the guide disks 
30 are arranged with their upper surfaces 
on the same level with the upper surface of 
the top plate 2 of the base. The transfer 
disks are arranged above the upper surface 
of the plate 2, and are provided with pe 
ripheral notches to receive a pilot roller 
and the spool-receiving stud of the carrier, 
as will be fully hereinafter described. The 
rotary switch devices are each formed with 
six radial switch arms 43, which are spaced 
equal distances apart around the switch de 
vice, each of said switch arms being formed at 
its outer end with an upstanding circum 
ferential flange 44, the outer surfaces of said 
flanges being arranged close to the annular 
wall of the pockets 17, and serving as guide 
cams adapted to be engaged by the pilot 
shoes of the bobbin carriers, as will be fully 
hereinafter described. The transfer disks 
are provided with four semi-circular pe 
ripheral recesses 45, located equal distances 
apart around the transfer disk. Each of 
these disks is also provided with four rec 
tangular notches 46, arranged intermediate 
the semi-circular recesses and spaced equal 
distances apart around the disks. As here 
inbefore set forth, the transfer disks have 
approximately three times the speed of the 
rotary switch devices; and as the Switch de 
vices rotate, the guide flanges 45 are inter 
posed in the path of the pilot shoes on the 
carriers, and divert them from one pocket 
17 into the next adjoining pocket 17, so that 
the carriers will progress around the machine 
from one pocket 17 and from one transfer 
disk to the next adjacent pocket 17 and the 
next adjoining transfer disk. The transfer 
disk and rotary switch device of each rotor 
move in the same direction but at different 
speeds. . . " 

As shown in the drawings, the machine 
is preferably provided with eight rotor 
shafts and consequently, eight transfer 
disks and eight rotary switch devices. As 
shown in Fig. 2, sixteen bobbin carriers are 
employed, eight of which travel around the 
machine in one direction, the other eight 
traveling in the opposite direction, each 
series of eight traveling around the machine 
in an undulating line, the carriers of one 
series intersecting the line of movement of 
the carriers of the other series in order to 
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bring about the interweaving of the threads, 
as is usual in this type of machine. The 
bobbin carriers are delivered from one 
transfer disk to the next adjacent transfer 
disk by means of the rotary switch devices, 
and as each transfer disk is rotating in a di 
rection opposite to the movement of the ad 
jacent transfer disks, the carriers will be 
moved in an in-and-out undulating line 
around the machine. 
The bobbin carrier especially adapted for 

use in this machine is illustrated in Figs. 
23 to 25 inclusive. 
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of the drawings. 

It consists of a circu 
lar base plate 47, provided with a lateral 
or radial extension 48. Concentrically 
mounted on the base plate are upper and 
lower circular plates 49, preferably formed 
of wood, suitably treated with a lubricating 
material, such as paraffin. These upper and 
lower plates are secured to the main base 
late by means of inwardly bent integral 
ngers 50, which grasp the peripheries of 

the said plates, as clearly indicated in the 
drawings. The inner end of these fingers 
are bent into annular grooves 51, formed in 
the plates 49, as clearly indicated in Fig. 25 

In the center of the base 
plate is rigidly mounted a vertical stud 52, 
on which the bobbin is supported, as will be 

30 fully hereinafter described. In the radial 
extension 48 of the base plate is rigidly 
mounted a pilot post 53, said post extending 
slightly above the extension 48 and forming 
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ends to sharp points, the curved sides there 
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a support for the outer end of a horizontal 
plate 54, the inner end of which is rigidly 
mounted on the bobbin stud 52, as clearly 
shown in Fig. 23 of the drawings. Rotat 
ably mounted on the lower end of the bob 
bin stud close to the lower plate 49 is a 
large guide shoe or shuttle 55, said shoe be 
ing of a general ovate form narrowed at its 
of being on arcs having the same curvature 
as the annular walls of the pockets 17, so 
that the sides of said guide shoes will fit 
accurately against said side walls and travel 
therearound, as indicated clearly in Figs, 
13 and 14 of the drawings. Said guide shoes 
are substantially equal in length to the 
diameter of the base plate 47, as clearly 
shown in Fig. 25 of the drawings. Rotat 
ably mounted upon the lower end of the 
pilot post 53 is a double pilot shoe 56 hav 
ing an upper shoe. 56 and a lower smaller 
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shoe 56, both of these shoes being just be 
low the main guide shoe 55, as clearly shown 
in Fig. 23 of the drawings. The double 
pilot shoe is of the same shape as the main 
guide: shoe, the curved sides of the larger 
member 56 being adapted to closely fit the 
walls of the pockets 17, and the sides of the 
smaller member of said shoe being adapted. 

| to be closely engaged by the inner surfaces 
of the upstanding flanges 44 of the switch 

65 arms 43s of the rotary switch devices, as 
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- illustrated in dotted lines in Figs. 13 and 14 
of the drawings. The inner surfaces of the 
main guide shoes 55 are adapted to be en 
gaged by the depending annular flange of 
the guide disk 30; and the inner surfaces of 
the larger members 56° of the pilot shoes are 
adapted also to engage the outer surfaces of 
the guide disks 30, as illustrated in Figs. 
15 and 16 of the drawings. Rotatably 
mounted on the upper end of the pilot stud 
or post 53 is a pilot roller 57. The bobbin 
stud 52 is adapted to be engaged in the 
semi-circular recesses 45 of the transfer 
disks, and the pilot roller 57 is adapted to 
be engaged in the rectangular notches 46 of 
the transfer disks, as clearly shown in Figs. 
13 and 14 of the drawings. 

It is thought that the movement of the 
bobbin carriers around the machine will be 
readily understood by reference to Figs. 13 
to 16, inclusive, of the drawings. As shown 
in Fig. 13, one bobbin carrier is moving 
around the machine toward the left, and 
one is moving around the machine toward 
the right. For convenience of reference, the 
carrier which is moving around the machine 
toward the right is lettered A-B and the 
carrier which is moving around the machine 
toward the left is marked A-B'. The 
pilot shoe of the carrier which is moving 
toward the left is shown by dotted lines in 
engagement with one of the switch arms, the 
upstanding flange on said Switch arm being 
interposed in the path of said pilot shoe, 
and serving to divert it to the next adjacent 
transfer disk to the left. Said switch arm 
will serve as the means to divert the pilot 
shoe into the next adjoining pocket 17 to 
the left, and the transfer disk moving at a 
higher speed than the rotary switch device 
will carry said pilot shoe forward and ahead 
of the switch arm. The main guide shoe 
will be brought into engagement with the 
depending flange of the guide disk, so that 
said shoe will be guided into the next adjoin 
ing pocket 17, the outer surface of said main 
guide shoe fitting against the annular wall 
of said pocket. The rotary switch device 
is so timed in its movement that its radial 
arms are interposed in the path of the pilot 
shoes, as said shoes are presented by the ad 
jacent transfer disk. Each transfer device 
to the left serves as a switch device to divert 
the carriers that are presented to it by the 
transfer disk to the right; and each rotary 
Switch device to the right serves as a means 
for diverting the pilot shoes of those car 
riers, which are presented to it by the trans 
fer disks to the left, and this switching of 
the carriers is accomplished by so timing 
the rotation of the switch devices that the 
switch arms are interposed across the path 
of the guide shoes at the point where the 
pockets 17 intersect or overlap. The rota 
tion of the switch devices moves the switch 
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arms out of the paths of the guide shoes of 
the carriers after they have performed their 
Switching or diverting operation to permit 
the next carrier which is moving in the op 
posite direction to pass. As illustrated in 
Fig. 13, the pilot shoe of the carrier that is 
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moving around the machine toward the left 
is engaged by the flange of the switch arm 
which is interposed in the path of said shoe. 
As the carrier disks and the carriers are 
moving at a much higher speed than the 
Switch arm, it is manifest that the switch 
arm will serve as a guide to divert the pilot 
shoe into the next adjoining pocket 17 and 
maintain the pilot roller 57 thereof in en 
gagement with the next adjacent transfer 
disk to the left. Fig. 14 illustrates the posi 
tion of the parts slightly advanced over 
that shown in Fig. 13. It will be seen from 
this figure that the pilot shoe has been ad 
vanced beyond the switch arm which di 
verted it, and that said switch arm is ad 
vancing so that it will be out of the way of 
the approaching pilot shoe of the carrier 
which is moving around the machine to the 
right. It is also clear from Fig. 14 that one 
of the Switch arms on the rotary switch de 
vice at the right is approaching a position 
to serve as a guide and diverting means for 
the pilot shoe of the carrier moving around 
the machine to the right, and that said 
Switch arm will prevent the pilot shoe from 
following the transfer disk with which it is 
in engagement, and will divert it to the next 
transfer disk to the right and cause it to 
move therewith. In Fig. 14, the radial lines 
indicate the difference in speed of the trans 
fer disk and the rotary switch device, the 
transfer disk moving through an arc of 60° 
while the rotary switch device moves 
through an arc of 20°. This is desirable in 
order to secure the proper timing of the op 
erations of these two rotary devices. The 
direction of movement of the carrier marked 
A is indicated by the large arrows marked 
(t, and the direction of movement of the car 
rier marked A is indicated by the large 
arrows a' in Figs. 13 and 14. 

It is manifest that by providing a rotary 
Switch device, the machine may be operated 
at Speeds very much higher than were found 
possible with machines of this type having 
reciprocating means for diverting the bob 
bin carriers from one transfer disk to the 
next transfer disk of the series. 
In Fig. 17, the pilot shoes are indicated by 

dotted lines, and are shown as in engage 
ment with the flanges of the switch arms. 
At the four points marked a the switch 
arms are shown in the positions which they 
occupy when they divert the carriers from 
one transfer disk to the next transfer disk, 
said switch arms being in position to cause 
the engaging pilot shoes to move clockwise 
with the transfer disks to which they are 

being switched. As the switch devices ro 
tate, the switch arms are brought into such 
a position that the pilot shoes are brought 
into engagement with the proper switch 
arms to cause said pilot shoes to move in an 
anti-clockwise direction, so that the carriers 
move anti-clockwise while engaged with cer 
tain of the transfer disks, and anti-clock 
wise while engaged with other transfer 
disks, the path or orbit of one set of bobbin 
carriers crossing the path of the other series 
of bobbin carriers at the points where the 
transfer disks and rotary switch devices 
overlap. It must be kept in mind that the 
transfer disks travel at a higher speed than 
the rotary Switch devices, and that, there 
fore, the pilot shoes will be moved along the 
flanges on the switch arms, said flanges 
forming relatively stationary guide walls 
for the pilot shoes at the points where the 
bobbin carriers are switched from one car 
rier disk to the next carrier disk of the series. 
The thread is wound upon a spool 58 and 

said spool is adapted to fit snugly over a 
split, wooden sleeve which in turn fits the 
end of the stud 52, which projects above the 
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plate 54. The inner sleeve 59 is formed at 
its lower end with a flange 60 provided with 
peripheral notches 61 adapted to receive up 
standing pins 62 carried by a ratchet wheel 
63 so that the sleeve carrying the bobbin will 
be locked to the ratchet wheel but may be 
readily lifted from the stud 52 and from 
engagement with the ratchet wheel. 
Mounted rigidly on the plate 54 is a ver 

tical post 64 formed with a vertical slot 65. 
In this slot is arranged to reciprocate ver 
tically a bobbin-releasing slide66. On the 
slide 66 is mounted a roller 79; and on the 
upper end of the post 64 are mounted two 
thread guides 80 and 81. On the post near 
the lower end thereof is pivoted a vertically 
disposed throw-off bar 82 which is provided 
with two outwardly extending arms 83 and 
84. On the arm 84 is mounted a thread 
guide 85. The lower end of the slide 66 is 
adapted to bear on the upper edge of the 
throw-off bar at one side of the pivot there 
of and between the pivot and the hook 85, 

95 

as clearly shown in Fig. 24. The thread 
from the bobbin is carried under the hook 
85, then up over the hook 81, then down 
under the roller 79 and then up through the 
thread guide 80 at the top of the post 64. 
When the tension on the braiding thread is 
sufficient to draw the slide 66 to the upper 
end of its slot, the said slide will move 
means to release the ratchet wheel and per 
mit the bobbin to rotate. A spring is con 
nected to the slide to move it downwardly 
to take up slack in the thread so that the 
slide will be moved up and down in the slot 
depending upon the amount of slack in the 
thread and the tension thereon and the move 
ment of said slide will control the rotation 
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of the bobbin. Should the thread break the 
slide drops down and engages the throw 
off bar to place said bar in position to op 
erate the thread-break stop mechanism as 
will fully hereinafter appear. The means 
for controlling the rotation of the bobbin 
and the tension on the thread is fully de 
scribed in the application filed by Freder 
ick Klein on September 13, 1919, Serial No. 
323,487 and need not be more particularly 
described herein. 
The main guide shoe 55 is provided with 

an upwardly extending pin 86, which enters 
a segmental slot 87 in the plate 49, said pin 
serving to limit the rotation of the shoe 55 
on its pivot. The slot is of sufficient length 
to permit the shoe to have ample swinging 
movement, but insures it being properly 
presented to the raceways or guide channels 
in the base of the machine. 
The drive pinion 20 is formed with a 

long hub 88, and the pinion, as hereinbefore 
stated, rotates freely on the drive shaft 21. 
Pinned to the drive shaft to rotate there 
With is a collar 89, and connected to said 
collar or formed integral there with is a 
spring-gripping coil 90. The free end of 
this coil is beveled, as shown at 91, in Fig. 
10, and is adapted to enter a correspond 
ingly beveled recess 92 in the drive pinion 
20. Engaging the beveled outer coil of the 
gripping member 90 is a ring 93, which is 
adapted to be engaged by a fork 94 of a 
clutch lever 95 pivoted at 96. Engaging the 
clutch lever and the side of the base frame 
1 is a spring 97 which normally throws the 
clutch fork outwardly, and forces the bev 
eled coil of the clutch member into engage 
ment with the beveled recess 92 of the drive 
pinion. As the clutch coil rotates with the 
drive shaft and as the friction between the 
beveled part 91 of the clutch coil and the 
drive pinion is sufficient to cause the coil to 
wind up on the hub 88, it is manifest that 
the clutch coil will grip the hub of the drive 
pinion and cause it to turn with the drive 
shaft so long as the clutch fork is free to 
press the clutch coil into engagement with 
the drive pinion. To disconnect the drive 
pinion from the drive shaft it is only neces 
sary to release the clutch form, whereupon 
the clutch coil will expand, and by expand 
ing withdraw the beveled coil from engage 
ment with the guide pinion. The frictional 
grip between the clutch coil and the driye. 
pinion need only be sufficient to cause the 
drive shaft to wind the clutch coil on the 
hub of the drive pinion, the frictional en 
gagement between the clutch coil and the 
hub being the means for connecting the 
drive shaft to the pinion, and the frictional 
engagement between the clutch coil and the 
pinion being merely for the purpose of caus 
ing the drive shaft to wind the clutch coil 
on the hub 88, As the clutch coil is wound 
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on the hub its tendency will be to elongate 
and to press the beveled coil into closer en 
gagement with the drive pinion. 

In order that the clutch may be manually 
operated for the purpose of starting or 
stopping the machine, the clutch lever is 
provided with a horizontal operating arm 
98 having near its free end an upwardly and 
outwardlybeveled operating lug99. Mount 
ed in the side wall of the casing 1 is a rock 

provided at its outer end with an 
operating crank 101. The rockshaft is pro 
vided with a laterally extending pin 102, 
which is adapted to engage the beveled lug 
99 so that upon operating the starting han 
dle 101, the said pin may be caused to bear 
on the beveled surface of the lug 99 and 
thereby swing the clutch lever to free the 
clutch from the driving pinion. Connected 
to the starting handle is a spring 103, which 
normally causes the pin 102 to engage the 
lug 99 and thereby hold the clutch out of 
operation, the spring 103 being stronger 
than the spring 97. In order to lock the 
starting handle and the rock shaft 100 in 
position to free the clutch lever a locking 
lever 104 is pivoted on the top of the base 
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1, said locking lever being provided with a 
locking lug 105 adapted to engage the end 
of an arm 106 secured rigidly to the rock 
shaft 100. The locking lever 104 is pro 
vided above the top of the base 1 with a re 
leasing finger 107, said finger being pressed 
upwardly by a spring 108, so that normally 
it will engage under and lock the arm 106 
in position to free the pin 102 from the 
clutch arm 98, thereby permitting the spring 
97 to force the clutch into operating posi 
tion. By releasing the locking lever from 
the arm 106 the spring 103 will rotate the 
rock shaft and move the pin 102 out of en 
gagement with the lug 99. In order to start 
the machine it is only necessary to raise the 
handle 101 until the arm 106 is locked in 
position by the locking lever 104. To stop 
the machine it is only necessary to depress 
the operating finger 107, thereby releasing 
the arm 106 from the locking lever 104. 
To provide means for automatically stop 

ping the machine, should one of the braid 
ing threads break. the upper end of the 
locking lever 104 above the base is provided 
with a horizontal cross-head 109 having lat 
erally extending operating arms 110 and 
111. As shown in Fig. 2, these operating 
arms are in the path of the outwardly ex 
tending arms 83 and 84 of the throw-off bar 
82 of the carriers. When either of the oper 
ating arms is engaged by one of the arms of 
the throw-off bar, the locking lever is 
rocked outwardly and the latch lug 105 
freed from the arm 106. When the throw 
off bar is in the position shown in Fig. 24 
both of the arms 83 and 84 are directly in 
the plane of the cross-head 109, so that one 
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of the arms 110 or 111 will be engaged by 
either arm 83 or 84 of one of the throw-off 
bars, as indicated in dotted lines in Figs. 
20, 21 and 22. The locking lever 104, as 
shown in Fig. 2, is located at a point be 
tween two adjacent carrier disks, so that the 
operating arms 110 and 111 may be engaged 
by the throw-off bar of a carrier moving 
with either one of said adjacent carrier 
disks. Whenever there is a tension on the 
braiding thread the throw-off bar is moved 
On its pivot to Swing the arm 84 above the 
cross-head 109 and the arm 83 below the 
cross-head, SO that they will pass the oper 
ating arms 110 and 111 without engaging 
them. Should an undue slack develop in 
the braiding thread, or should the braiding 
thread break, the operating arm will drop 
down to its normal position and the slide 
66 will engage it and insure its moving into 
its operative position, as shown in Fig. 24, 
in which position, as hereinbefore stated, 
both of the arms 83 and 84 are in the plane 
of the cross-head 109, and will operate the 
stopping means as soon as they reach it. 
To provide a ready method of assembling 

and disassembling the parts of the machine, 
one of the transfer disks is split radially 
and the two halves are detachably connected 
to the rotor shaft by means of a clamp 
washer 112 and a nut 113. By removing 
this split transfer disk from its shaft the 
carriers may be removed and then the other 
parts of the machine readily disassembled. 

It is desirable in machines of this type to 
provide means for manually and slowly op 
erating the machine. To accomplish this 
a short stub shaft 114 is mounted in a tubu 
lar horizontal bearing in the base of the ma 
chine, a small pinion 115 being mounted on 
the inner end thereof, said pinion mesh 
ing with the main drive beveled gear 19, 
said gear and shaft rotating at all times 
with said gear 19. An operating crank 116 
is loosely mounted in the bearing of the shaft 
114. The said crank is rigidly connected to 
a rotatable clutch member 117, which is 
adapted to be brought into engagement with 
a coöperating clutch member secured to the 
outer end of the shaft 114. By forcing the 
clutch member 117 inwardly to bring it 
into engagement with the clutch member 
on the end of the shaft 114, the gear 115 
may be rotated and the machine thereby 
manually operated. The clutch members 
are of such construction that they will sepa 
rate, and the member 117 will be forced 
outwardly through the rotation of the bev 
eled pinion 115. By this means the operat 
ing handle 116 will remain idle and discon 
nected from the rotating mechanism, except 
when it is manually forced inwardly to bring 
the clutch members into engagement. 
The lower wooden disk 49 of the carrier is 

adapted to bear on the upper surface of the 

reduce their momentum. It 
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top 2 of the base, and to thereby support the 
carriers in their operative position. The 
Wooden disks, being suitably lubricated, 
move over the top of the disk with little or 
no friction and without noise. The carriers 
are made as light as possible, in order to 

is manifest 
that in a high-speed machine it is essential 
that the carriers be made as light as pos 
sible. 
By arranging the pilot shoes as shown in 

the drawing and described herein, they will 
be in advance of the guide shoes in the di 
rection of travel of the carriers around the 
machine. By this means the carriers will 
be maintained in their proper position with 
respect to the center of the machine, and 
Will be prevented from rotating on the axes 
of the guide shoes. This is essential in 
order to maintain all of the parts of the 
carriers in their proper operative position, 
and in order that the throw-off bars shall 
be presented properly to the automatic stop 
mechanism. 
Each of the rotor shafts is provided with 

a spiral groove 118. The lower end of these 
shafts run in oil, and the said grooves will 
serve as means for delivering the oil 
throughout the length of the shaft, so that 
Said shafts will be constantly and thor 
oughly lubricated. The vertical shaft 33 is 
also provided with a similar groove 118 and 
for the same purpose. 
What we claim is: 
1. A braiding machine comprising a 

Series of rotor shafts, a transfer disk on 
each of Said shafts and rotating there with, 
means for rotating adjacent rotor shafts 
in opposite directions, a rotatable switch 
device, means for rotating the switch de 
vice, a series of spool carriers, a pilot shoe, 
and a guide shoe mounted on each of said 
carriers, the pilot shoes being adapted to 
be engaged by the switch devices to divert 
said carriers from one transfer disk to the 
next adjacent transfer disk. 

2. A braiding machine comprising a se 
ries of rotor shafts, a transfer disk on each 
of Said shafts and rotating therewith, means 
for rotating adjacent rotor shafts in op 
posite directions, a rotatable switch device, 
means for rotating the switch device, a 
series of spool carriers, a pilot shoe, and 
a guide shoe mounted on each of said car 
riers, the pilot shoes being adapted to be 
engaged by the switch devices to divert said 
carriers from one transfer disk to the next 
adjacent transfer disk, the pilot shoes being 
arranged in advance of the guide shoe in 
the direction of travel of the carrier. 

3. A braiding machine comprising a base 
serving as a support for the operating mech 
anism and as an oil chamber, an annular 
series of circular pockets formed in the top 
of said base, said pockets overlapping and 
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intersecting each other, a vertical rotor 
shaft mounted in the base at the center of 
each of said pockets, a transfer disk on the 
upper end of each of said shafts above the 
base, operating gears rigidly connected to 
the shafts and intermeshing to drive adja 
cent shafts in opposite directions, a switch 
device connected to each of said rotor shafts 
and lying within said pockets, each of said 
switch devices being formed with radial 
arms having upstanding flanges at their 
outer ends, a guide disk loosely mounted on 
each of said rotor shafts between the trans 
fer disks and the switch devices, operating 
gears connected to each of the switch de 
vices and intermeshing to drive the switch 
devices in the same direction as the asso 
ciated transfer disks but at a slower speed, 
a series of carriers mounted on the base and 
provided with a central stud adapted to be 
engaged by the transfer disks, a pilot shoe 
carried by each of said carriers and adapted 
to be engaged by the switch devices, a pilot 
roller mounted on the carrier and adapted 
to be engaged by the transfer disks, the pilot 
shoe and the pilot roller being located in 
advance of the central stud in the direction 
of movement of the carrier, and a guide 
shoe mounted on the central stud of the car 
rier and adapted to engage the walls of the 
circular pockets and the periphery of the 
guide disk. 

4. A braiding machine comprising a se 
ries of rotor shafts, a transfer disk on each 
of Said shafts, means for rotating adjacent 
rotor shafts in opposite directions, a rota 
table switch device associated with each ro 
tor shaft, means for rotating the switch de 
vices in the same direction as its associated 
transfer disk but independently thereof, a 
series of spool carriers, a guide shoe pivot 
ally mounted on the carrier, and a pilot 
shoe pivotally mounted on the carrier in ad 
vance of the guide shoe in the direction of 
travel of the carrier, said pilot shoe being 
below the guide shoe and being adapted to 
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be engaged by the switch devices. 
5. braiding machine comprising a base 

serving as a support for the operating 
mechanism and as an oil chamber, an annu 
lar series of circular pockets formed in the 
top of said base, said pockets overlapping 
and intersecting each other, a vertical rotor 
shaft mounted in the base at the center of 
each of said pockets, a transfer disk on each 
of said shafts above the base, gears con 
nected to the shafts to drive adjacent shafts 
in opposite directions, a Switch device on 
each of said rotor shafts and lying within said pockets, each of said Switch devices 
being formed with radial arms having up 
standing flanges at their outer ends, a guide 
disk rotatably mounted on each of said ro 
for shafts between the transfer disks and 
the switch devices, operating gears con 
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nected to each of the switch devices and 
intermeshing to drive the switch devices in 
the same direction as the associated transfer 
disks, a series of carriers each provided with 
a central stud adapted to be engaged by 
the transfer disks, a pilot shoe carried by 
each of said carriers and adapted to be en 
gaged by the switch devices, a pilot roller 
mounted on the carrier and adapted to be 
engaged by the transfer disks, the pilot shoe 
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75 
and the pilot roller being located in ad 
vance of the central stud in the direction of 
movement of the carrier, a pivoted guide 
shoe mounted on the central stud of the car 
rier and adapted to engage the walls of the 
circular pockets and the periphery of the 
guide disk. 

6. A braiding machine comprising a base, 
a series of vertical rotor shafts mounted in 
the base, a transfer disk on each of said 
shafts, gears connected to said shafts to 
drive adjacent shafts in opposite directions, 
a series of carriers each provided with a 
central stud adapted to be engaged in co 
operating notches in adjacent transfer disks, 
a pilot roller mounted on each of the car 
riers and adapted to be engaged in coöperat 
ing notches in adjacent transfer disks, the 
pilot roller being located in advance of the 
central stud in the direction of movement of 
the carrier, and means mounted on the rotor. 
shafts and rotatable in the same direction 
to divert the pilot roller from one transfer 
disk and to cause it to travel with the other 
engaged transfer disk. 

7. A braiding machine comprising a base 
formed with an annular series of pockets 
in its top, said pockets intersecting each 
other, a vertical rotor shaft mounted at the 
center of each pocket, a transfer disk on 
each shaft above the base, gears on said 
shafts, a switch device on each of said shafts 
lying within said pockets and formed with 
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radial arms having upstanding flanges lying 
adjacent the walls of said pockets, a guide 
disk loosely mounted on each rotor shaft 
between the switch device and the transfer 
disks, gears connected to each switch device, 
a series of carriers each provided with a 
central stud adapted to be engaged by the 
transfer disks, a pilot shoe mounted on each 
carrier and formed with a reduced part to 
be engaged by the flanges on the switch 
arms and with a larger part to engage the 
guide disks and the walls of the pockets, a 
pilot roller mounted on the carrier and 
adapted to be engaged by the transfer disks, 
a guide shoe mounted on the carrier and 
adapted to engage the guide disks and the 
Walls of the pockets. 

8. A braiding machine comprising a base, 
an annular series of vertical rotor shafts 
mounted in said base, a transfer disk on the 
upper end of each of said shafts, operating 
gears connected to said shafts and meshing 
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into each other, a series of carriers adapted 
to be moved about the machine by the trans 
fer disks, a rotary switch device mounted 
upon each rotor shaft, operating gears con 
nected to said rotary switches and meshing 
into each other, the said rotary switches 
and their operating gears being rotatably 
mounted on the rotor shafts, and means for 
rotating the switches at a slower speed than 
the transfer devices. 

9. A braiding machine comprising a base, 
an annular series of vertical rotor shafts 
mounted in said base, a transfer disk on the 
upper end of each of said shafts, operating 
gears connected to said shafts and meshing 
into each other, a series of carriers adapted 
to be moved about the machine by the trans 
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fer disks, a rotary switch device mounted 
upon each rotor shaft, each of said switch 
devices being formed with six radial switch 
arms arranged equal distances apart around 
the switch and each of said switch arms be 
ing formed with an upwardly extending 
operating flange at its outer end, operating 
gears connected to said rotary switches and 
meshing into each other, the Said rotary 
switches and their operating gears being 
rotatably mounted on the rotor shafts, and 
means for rotating the Switches at a slower 
speed than the transfer devices. This specification signed this tenth day of 
September, A. D. 1919. 

MARIUSE.PENSO. 
FREDERICK KLEIN. 
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