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To all whomvít may concern.' 
Be it known that I, ARCHIBALD-D. SCOTT, 

a citizen .of the United States, residing in 
Jersey City, in the county of Hudson and 
State of New Jersey, have invented certain 
new and useful Improvements in Mandrels' 
for Winding Coils, of-which the following 
is a specification. ' , 

_ My invention relates to new and useful 
improvements in winding mandrels upon 
which a strand'or strands may be wound or 
coiled, and contemplates a mandrel which 
is so constructed that it may be readilyv col 

' lapsed within the winding so that the lat 
ter can be detached therefrom. ' 
In the drawings I have shown two embodi- ‘ 

ments of this feature of the­ invention, one 

lindrical _coils and the other of which is 
adapted to­ form polysided coils. 
This application is a division of my ,pend 

ing application Serial Number 584,040, filed 
in the United States Patent Ofiice Septem 
ber 27, 1910. _ ` 

The invention consists in the novel con 

fully described hereinafter, and- the novelty 
of which will be particularly pointed out 
andv distinctly claimed. " 

­I have fully and clearly illustrated my 
'invention in the accompanying drawings to 
be 4taken as a part of this specification and 

Figurel is a longitudinal vertical section 
through a mandrel for holding and forming 
the winding;'­'E Fig. 2 is a longitudinal verti 
cal section 'through theA mandrel showing 
the same in condition to, permit detachment 

the line 10, 10 _of Fig. 1; Fig. 4 is a detail 
lview of one of the ̀iiller blocks with a foun~ 
dation guide section thereon; Fig. 5V is a sec 
tion on the line 5, 5' of Fig. 1; Fig. 6 is a 
longitudinal vertical section through an 
other förm of the mandrel; Fig. 7 isa sec 
tion .on the line 14, 14-of Fig. 6; Fig. 8 is 
a view in ̀ end elevation of one of the end 
plates for the mandrel; Fig.`_9 is a detail 
perspective view of one ’of the filler blocks 
forming part of the mandrel shown in Figs. 
­6 and.7 ; Fig. 10 is a viewin end elevation 

of another form of mandrel; Fig. 11 is a ver 
'tical central section through the mandrel 
shown in Fig. 10; Fig. 12 is a view in end 
elevation of the filler blocks used in con 
nection with the mandrel shown in Fig. 
10; Fig. 13 is a longitudinal vertical section 
taken through a mandrel for making a plu-Y 
rality of windings; Fig. 14 is a view in ele 
vation of one of the flange plates of the 
mandrel shown in Fig. 13;'Figs. 15 and 16 
vare views of the filler blocks used in con 
nection with the mandrel, shown in Fig. 13; 

guide for receiving and guiding the wind 
ings on the mandrel; Fig. 18 is a develop 
ment of another form yof the foundation 
guide; Fig. 19 is a view of the strand guid 
ing means shown in connection with the 
form of the mandrel illustratedin Figs. 6 
to 9 included; Fig. 20 is a detail view in 
section of a strand guide in connection with 
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`Fig. 17l is avdevelopment of a foundation . 
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the mandrel shown in Figs.' 10 to 12 in­_V 
eluded; Fig. 21 is a view in end elevation 
partly _in section of one form of mandrel 
flan-ge plate; and Fig. 22 is a section through 
a mandrel equipped with the iiange plate 
shown in Fig. 21. 

' l designates a spindle or-center-piece upon 
4 which the parts of Íthe improved mandrel 
are assembled and held _during the winding 
operation. This spindle may' formn part of 
a machine such as described in my said 
pending application, or it may be driven by 
any suitable means, not shown. ­ 
Threaded onto the end of the driving 

spindle 1 is a hub member 2‘support1ng 
a flange plate 3, the same having a smooth 
inner plane face as_at 4 except at its central 
portion where it is formed with an annular 
recess or pocket ‘5; 
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6 designates a cylindrical core piece which l 
is threaded into the hub 2 in_longitudinal 
alinement with the shaft 1, said core piece 
vhaving a longitudinal bore 7 intersected by 
a transverse slot 8 extending entirely_acr_oss 
and­ through the core piece. Pro]ect1ng 
through this core piece 6 is a cross key 9, 
adapted to be moved back and forth in the 
slot 8 lengthwise of the core piece, said key 

. beingl operable by a plunger 10, _slidably dis-_ 
posed within the Vbore of the core-piece. 
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Mounted 0n the core-piece is a second 
‘ Aflange plate 11 spaced from the plate 3 by a 
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yShoulder 12 on thev core-piece against which 
it abuts, said second plate having a smooth 
inner plane face 13, said flange plates de 
fining al space about the core-piece within 
which the winding is to be formed. The 

. plate 1_1 is held in place in engagement with 
the shoulder 12 by a clamping nut 14 thread 
ed onto the end of the core-piece. ' 

.. Slidable on the core-piece between the 
plates 3 and 11 is a collar 15 frusto conical 
_in form and having its larger end toward the 
Iplate 3, and its smaller end toward the plate ­ 
l11.' The diameter of the larger'end of the 
‘collar is such that it may be received by the 
"recess 5 in the plate 3. ' 
Mounted on and supported by the collar 

¿is a plurality of filler blocks 16 having their 
_outer faces parallel with the axis of rot-a 
tion of the spindle 1 and each has an inner 
,inclined face 17, curved to rest on the sur 
face of the collar and said filler blocks be 
ingeach slidably connected to said collar 

`"by a key 18 seated in alining grooves 19 
,fand 20, formed respectively in the collar and 
filler block. The keys may be formed to 
-connect the collar and filler Apieces to pre 
`vent lateral or radial separation thereof 
.when the winding is removed. For this 
i purpose the grooves in the collar may be 
undercut at 21 to receive lateral'projections 
22 on the keys, the keys being secured in 
the grooves of the blocks by locking pins 
l23 set in alining recesses 24 in the sides of 
:the keys and the side walls of the block 
grooves. 

_ The cross-key 9, heretofore described, pro 
]ects at lts ends beyond the core-piece into 
recesses 25 in the collar 15, and it will be 
seen that when the said key is moved length 

«'wise of the slot 8 the collar will cause the 
‘ filler blocks to move radially toward or away 

’ from the core-piece accordingly as the col 
45 lar is moved toward the end plate 3, or the 

end plate 11. The filler blocks are-held 
against movement lengthwise of the shaft 

' by the end plates. ‘ When the winding is 
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being f_ormed the parts are in the position 
shown in Fig. 1, the collar 15 being moved 
against the end plate 11, any means being 
provided for this purpose such, for instance, 
as the nut 26 threaded onto the end of the 
plunger and abuttingÁ the end of the core 
piece 6. . ' ’ 

After the winding is formed, the nut 26 is 
i turned to release the plunger and the latter 

60 

. 11 to be detached, so that 

is moved in to slide the collar 15 lengthwise 
of the shaft to permit the filler blocks to 
collapse, the .rear end of the collar moving 
into the recess in the plate 3, and the nut 
14 is then removed to permit the Harige plate 

the winding` may 
be drawn from the mandrel. 
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In Figs. 6 to 9 I have shown a mandrel 
for use in forming a poly'sided winding, in 
the present instance a winding having four 
sides. In this form of the invention I em 
ploy' a number of features which are incom 
mon with those described in the form shown 
in Figs. 1 to 4. In this form of the inven 
tion, the main portions of the mandrel may 
be constructed in substantially the saine 
form and arrangement as in the form shown 
in Figs. 1 to 4, the end plates, the core-piece 
and the sliding collar, together with a plun 
ger for>l operating the latter, being all the 
same, as shown in said figures. The diEer 
ence between these two forms resides in the 
construction of the filler blocks; in the pres 
ent instance, four blocks being employed, 
each having an inner curved inclined sur 
face 27 to rest on, and conform with the 
outer surface _of the sliding collar, the filler 
blocks being secured in position by keys 
in the saine manner as in_the form first de 
scribed. These filler blocks are each pro 
vided with outer straight faces 28, which are 
substantially at right angles to each other, 
So that when the filler blocks are assembled 
upon the collar, they combine to form a sub 

_ stantially rectangular body. The operation 
of this mandrel in ­supporting and lAreleasing 
the winding, is substantially the same as 
that of the form first described, the collar 
being shifted toward the recessed plate to 
withdraw the filler blocks and‘pulled to-ward 
the end of the core-piece to expand the 
blocks. ' 

y In Figs. 10, 11 and 12 I have shown an 
other form of the mandrel for winding-.poly 
sided coils. In this construction, the hub 
29 of a flange plate 30 is threaded onto the 
spindle 1, said end plate having a. recess 31, 
at its central portion, and threaded into the 
hub 32, in alinement with the spindle 1 is 
a core-piece 33, which is conical in shape, 
the base of the cone'being located within 
the recess in the end plate, and“ the opposite 
end of said core-piece having a 'threaded 
shank 34 tó receive an outer end plate 34a, 
which is held in place on the corelpiece by 
a nut 35. Arranged on the conical por 
tion of the core-piece between the end plates, 
is a plurality of filler blocks 36, shown as 
being four in number and each provided 
with an inclined inner curved surface 37y 
to rest on the curved surface ofthe cone. 
The core-pieces are formed with outer sur 
faces 38 at right angles to’each other, and 
the arrangement is such that when the man 
drel is assembled, the faces 38 of the core 
pieces aline to provide a substantially rec 
tangular body to receive the turns of the 
magnet winding. In all of the forms of the 
mandrel described, the ñange plates are pro 
vided with a plurality of slots 39, through 
which tying bands may be passed in order 
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to tie the layers of the winding together to 
prevent separation thereof when theV wind 
ing is removed from the mandrel. 
In Fig. 11 one of the filler blocks is'shown 

detachably secured to the end plate 30 by a 
bolt 40 so that said block constitutes a` 
bracket for the support of the winding when 
the end plate 34a is removed. 
In the form of the'mandrel shown in Figs. 

13 to 16, inclusive, wherein it is intended to 
­ make a plurality of windings simultane 
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ously, I provide a flange plate 41 with a hub 
threaded onto the spindle 1, said flange plate 
being provided with a conical boss 42 con 
stituting a core-piece, and performing the 
'same function as the sliding collar of the 
forms heretofore­ described. Mounted on 
this boss are opposit‘ely disposed filler blocks 
43 each of which is formed with a curved in 
terior inclined surface 44, adapted to rest 
upon said boss, each'. of said filler blocks be 
ing provided with one long straight face 45 
and two­ shorter faces 46 at right angles to 
the first-mentioned face, the arrangement be 
ing such that when the filler blocks are in 
place onl the boss, they forma substantially 

i .Y rectangular body to receive> the winding. 
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Each of the filler blocks is provided with a 
groove .47 to receive a pin 48 carried by the 
end plate 41, whichpr'events rotation of the 
filler blocksfaround the boss 42. ­The filler 
blocks are moved up on the boss in a posi 
-tion to receive the winding by an end plate~ 
49 which is >arranged on a spindle 50, thread 
ed into the hub of the~ first-mentioned end 
plate, and is adapted to be' moved into en 
gagement with :the ends ofthe said filler­ 
blocks in a manner to be hereinafter de 
scribed. This second end plate 49 is mount 
ed on a hub 51, which carries another plate` 
52 spaced from said second <plate 49, and 
said hub is also formedv with a boss 53 simi 
lar to that-heretofore Idescribed »to receive 
filler blocks and securing means therefor 
whichr may be ' entical in construction with 
those just described. These filler blocks con-_ 
stitute the core' for a second 'winding and 
are heldin place by a similary 'structure,vin­ 
cluding an end‘plate 54 and’hub 55 with'its 
spaced end plate and boss such as heretofore 
described the boss in this instance also sup 
porting filler _blocks >The final end plate 
consists of a circular plate 56 on> the spindle 
50 and held thereon by'a nut 57 threaded 
on thef end of said spindle. When'the wind-VY 
ings are to be made, the’parts are assembled 
as shown inFig. 13', the nut 57 being secured 
up against the end plate so as to move all of 
the elements longitudinally of the spindle 
50 and expand the filler blocks upon the 
conical bosses. e 

, An important feature of this " invention 
vconsists in providing the mandrel, whether 
it is designed to make round windings orl 

polysided windings, ' with means whereby 
the turns of the layers constituting a wind-_` 
ing, will be arranged in regular form so that 
alternate layer-s are counterparts of each~ 
other throughout the entire winding, the 
result being that I provide a completed arti 
cle which is much more compact for a given 
weight of wire than' any winding which has 
been produced heretofore, as far as I am 
aware, and which not only makes a winding 
which is much more compact, but results in 
apgreat saving of wire, which, of course, in 
copper windings is important. In order to 
arrive at this result, my invention broadly 
contemplates the provision of the mandrel 
with means whereby the first layer of the 
winding is laid between-the flanges óf the 
mandrel with great precision this winding 
serving vthen asa guide for the next layer` 
and. so on throughout the article produced. 
I have, up to the present time, contemplated` 
and demonstrated the usefulness of several 
mea-ns foraccomplishing this result and I 
will nowproceed to describe the same. . 
Before proceeding to this `detail descrip 

tion, I believe the invention will be better 
understood if it is borne in mind thatthe 
invention is based on the fact'that the dis 
tance from the flange of any wire which 1s 
the nearest one of its layer must be elther 
zero or one-half the diameter` of the strand, 
in order that the arrangement of strands in~ 
layers ­,will be such that it is repeated as 
layer after layer is wound on the core. 
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In Fig. 17, IV have shown one form of ’ 
guide which consists of a plurality of curved 
lates 58 adapted to be laid on the outer sur 
ace of the mandrel, of the form shown 1n 

Figs. l1_to 5, for making a round lndlng, 
these plates being _formed with a ’plurality 
of grooves 59 and intervening ridges 6_0, 
Which grooves are to receive the strands of 
the initiallwinding, which strands` are sepa 
rated by the ridges. Of course, 1n .making 
a winding-'of this character, the strand, 1s 
laid on the mandrel in the form of a ~vcoil and 
in order that the strand be guided laterally 
so as to take substantially the direction of a 
coil, two of the plates, as for instance the 
tWo middle ones as shown in the diagram, 
‘are formed with a­ half groove adjacent the 
starting flange, ­whilethe two outer plates 
are formed with a whole groove adjacent the 
starting flange. 
startpf the Winding is against the end plate 
in one'of the whole grooves of the plate a, 
it will follow the same as the mandrel re 
volves, until it reaches the alining whole 
groove in the plate b, which it follows until 
it reaches the first whole groove in the plate 
c when it willkbe forced laterally into said 
whole groove and follow the same. The 
strand follows this whole groove in the 

>If now, for instance, the 
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plate c' until itreaches the. plate l¿Z when it . 



likewise follows the whole groove therein. 
The winding then continues until the sec 
ond whole groove in the plate a reaches the 
strand when the strand will drop into the 
latter and follow this whole groove and the 
corresponding alining groove in the plate b, 

. which it follows until it reaches the second 
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whole groove in the plate c which, as shown 
in Fig. 17, isolfset laterally the distance of 
a half a groove from the second ~whole 
groove in ' the plate Z», which continues 
throughout the entire winding, the strand 
being successively offset from the plate d 
onto the plates a and b and then offset from 
the latter onto the plate c. The points of 
offset, that is, between the plates d and a and 
b and c, are preferably arranged at diamet 
rically opposite points on the mandrel so 
that each half turn of a layer of the wind 
ing is offset a distance equal ­to one-half the 
diameter of the strand being wound. `By 
this operation, under the influence of the 
guide described, every turn in the first layerl 
is laid in exactly the same direction and 
form as any other turns, and the turns of the 
layer first formed, 7form a rigid guide in 
which the turns of the next layer are laid 
with the same accuracy as the first layer was 
forced to take by the foundation guide, and 
this continues throughout the winding. I. 
prefer to form these plates separately in; 
stead of in a continuous piece for the rea 
son that in making a round winding it is 
desirable to get as much of the winding as 
possible parallel with the flanges, and there 
fore, the offset must be as short as practi 
cable. It will be seen that while each turn 
is offset twice in going around the mandrel, 
the portions between the offsets lie parallel 
to the end plate. . ' 
-In Fig.`_18, I have shown the foundation 

guide as being made in a continuous piece 
in substantially the same arrangement as 
shown in Fig. 17, except that I am unable 
to obtain the short offsets accomplished by 
the arrangement shown in Fig. 17. In Fig. 
18, the foundation guide is shown developed 
in plan and embodies 4 zones, the cut being 
made through one of the zones' so that in the 
figure shown, a portion of,y a zone appears at 
each end of the figure. In this embodiment 
two Zones 61 are provided, each formed with 
a plurality of parallel grooves which run at 
right angles to the axis of rotation of the 
mandrel or parallel to the flat faces of the 
mandrel and flanges, the grooves of one of 
said zones being offset laterally from those 
of the other the distance of one half a 
groove, and said Zones being joined at their 
ends by zones 62 of inclined grooves, each 

‘ groove of which joins one of the straight 
grooves of one of the zones 61 with the next 

„ offset groove of the other zone 61. The ar 
rangement may be stated to be practically 
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the same as that shown in Fig. 17, except 
that the zones of parallel grooves are joined 
by Zones of inclined grooves instead of be 
Aing separated. from each other. The result 
produced in the winding is substantially the 
same. ' 

When the form of winding to be made is 
'polysided, I preferably do not employ the 
guide plates shown in Fig. 17, or the con 
tinuous plate of Fig. 18, but may provide 
each of the outer ’angles which join the re 
ceiving faces of the filler blocks with apluá 
rality of grooves or corrugations so that the 
wire or strand in passing from one face'of a 
polysided mandrel to the other, will be 
lguided by these corrugations. I prefer to 
form the filler blocks with a longitudinal 
groove 63 within which is placed a pin 64, 
which is of a length selected according to 
the -length of the coil to be formed, said pin 
being provided with grooves 65, which are 
formed to correspond to the diameter of the 
wire to be wound. 'It'will be 'understood 
that preferably there is a pin arranged at 
the outer angle of each filler piece, in the 
embodiment shown in the drawings, said pin 
being of a length equal to that of the filler 
block and abutting the end plates of the 
mandrel at their outer ends. Each of these 
pins is provided with a plurality of annular 
grooves and intervening ridges, the grooves 
„being intended to receive and guide the 
strand as _it turns the angle of the filler 
piece. It will be understood that there is a 
separate set of pins to be used for each 
winding, the same being selected according 
to the length of the coil ­and diameter of the 
wire. All four of the pins are not the same 
in the >arrangement ,of the grooves therein 
in the embodiment heretofore described. 
For instance, the first two are arranged with 
a .whole groove at the starting point of the 
winding against the end plate, while the 
second two would be-provided with a 'half 
groove at the starting end. For instance, 
suppose the-first two pins were to start ad 
jacent the flange with a full groove and to 
end with a full groove, then the second two 

' pins would start and 'finish with half grooves 
at 'their ends. If the starter pins should 
commence with a full groove and end with a 
half groove, then the finishing pins would 
„start with ahalf groove at one end'and end 
with a lfull groove "at the opposite end. The 
arrangement above described is for produc 
ing a winding having two sets of cross 
overs, but should it be desired to produce a 
winding having but one set of crossovers, 
the pins will in that event be all alike. 

It will be understood that the distance be 
tween the apexes of the ribs between the 
grooves is equal to the diameterof the wire 
to be wound on any particular set of pins, 
and that a half groove will be equal to one 
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­ jacent the end plate and then comes to one - 
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half’of the diameter of the wire. In using 
the pins, supposinga winding is started in 
the full groove adjacent one of the end 
plates, as the mandrel is turned the wire 
passes to the full'groove of the next pin ad 

of the pins which has a half groove adja 
cent the end plate; the wire canno-t enter the 
half groove and must .take the next full 
groove which ­is adjacent to the half groove ` 
so that the wire is deflected laterally across 
>the face of the mandrel, a distance equal to 
one-half its diameter. As the revolution of 
the mandrel continues, the wire passes to the 
first full groove of the fourth pin and then 
reaches the second full' groove of the first 
pin which will again cause the wire to de 
flect laterally a distance equal to its diam 
eter to the right of the turn' ñrst made and 
lthis continues until the whole face ofthe 
mandrel between the end plates is covered 
with a layer. If the starter -pins terminate 
with a full groove, then the finishing pins 
terminate with aA half groove and >after the 
first layer has been completed, the strand 
will ride up on .the half groove ends of the . 

v finishing pins adjacent the fiange and con 
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stitute the first turn of the ~return layer, 
which is to lie upon the top -of the first 
layer. Then during `the return of the wire 
the return layer is guided by the first layer . . 

f ’ a coll of less length than the distance be laid on the mandrel.- . 
The pins may be _secured in posltion in 

Aany suitable manner, as for instance by a 
dou le headed securing device 66, one head 
of which is ̀ seated in' a recess 67v at the end 
of the pin and the other end of which is 
seated in a recess 68 in the _end of the filler 
piece, said last mentioned head being secured 
in position if desired by a screw 69. _ 
In theA form offthe mandrel shown in 

Figs. 10'to 12 respectively,;I may employ a 
different wform of means 'for starting the 
first layer so that it constitutes a guide for 
­succeeding layers. In this form I do not 
use fa guide extending entirely across the 
face of the mandrel but employ a ̀ device 
whichmakes the first turn take a determined ' 
course, so that the subsequent turns, when 
laid against the same, will take a corre 
sponding 'course across the face of the man 
drel.’ In this form of invention ̀ I employ 
a guide or projection secured to the mandrel 
and extending beyond the receiving face 
thereof, a ndistance equal to the diameter> 
of the wire and of a thickness equal to one 
half the diameter ofthe wire,~saidj device 
being arranged flush against one of the end 
plates. This` device may take a number of 
forms but I prefer to employ av pin470 seated 
in a recess _71, in the end o_f ­two of the 
adjacent filler blocks,v said pm. having an 

y enlarged head 72 which abuts the end plate 
7 3, and projects beyond the face of the man 

^ drel between the end plates, said head hav 
ing a rounded surface as at 74, sothat it 
practically constitutes, in eíect, a half 
strand of wire laid against the end plate. 
When the wire is then wound on the man~ 
drel, it will be held away from the end plate 
a distance equal to one-half its diameter by 
the projecting head ~ of this pin, at two of 
the corners of the mandrel, but will lie 
against the end plate at kthe other corners of 
the mandrel. As the coil is wound, all of 
the succeeding turns of the first layer will 
be correspondingly laid .and the turns of 
the second layer will be guided by the turns 
of the ?rst layer, the final turn resting in 
the groove formed by the head 74, and the 
next adjacent turn of the first layer, 75, the 
head 7 4 preventing the next to last turn 
of >the second layer from forcing the end 
turn of the first layer away from the second _ 
turn ofthe ñrst layer. _ 
The filler blocks for the mandrel may 

each be formed with a longitudinal rabbet 
7 6, which when they are assembled coincide 
to form grooves longitudinally of the man 
drel through which 'binding' ystrips may be 
äaslsed between the winding and the man 
re . 
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In Figs. 21-22 is shown an arrangement ' 
by which I am enabled to use the same man 
drel, its end plates and filler blocks to wind 

tween the end plates, I accomplish this by 
employing inserts 77 preferablysector shaped 
which are arranged onthe flat> face of one 
of the end plates and secured thereto be 
tween the end plates by screws 88 shown in 
dotted lines in" Fig.l 22. In this instance I 
employ pins which~ are equal in length to 
the distance between the face of the inserts 
and the face of the other end plate. ` 
In Figs. _15, 21 and 22, I have shown an 

other means for holding the guide pins in 
place, the same consisting of flat strips of 
metal 89, secured to the filler blocks and 
overhanging the grooves 63 therein at right 
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angles to each other, said plates 'being „ 
arranged to project within longitudinal 
grooves 90 in the sides of the pins, the lat 
ter slidably engaging ,said strips. 
In Fig.~ 15 the strips 89 are secured in 

_place by being inserted in grooves 89%` in 
the filler blocks, while in Figs. 21 and 22, the 
said strips may be secured by any suitable 
means to the fiat faces of the filler blocks» 

Instead of using a'­ rigid metal guide.' 
(Figs. 17 and 18) a guide may be formed of 
thick paper or other suitable material and 
wrapped around the shell of a core or man 
drel and formed to guide the wire, the 
guide being left in place in the coil when 
the latter is removed. Such guide might 
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take the form of a continuous strip as in ' 
Fig. 18 or several short strips, as in Fig. 17 , 
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I do not speciñcally claim herein the form 
of mandrel shown in Figs. 10, 11, 12'and 20, 
but have made the same specifically the sub 
ject-matter of a divisional application ñled 
September 6, 1912, Serial No. 718,812'. 
What I claim and desire to secure by 

United States Letters Patent is: 
l. An expansible and contractible man 

drel for winding coils, having independent 
sets of strand-guiding grooves on the receiv 
ing surface thereof, the grooves of each set 
running substantially parallel to the direc~ 
tion of rotation of the mandrel, the grooves 
of one set being offset lengthwise of the 
mandrel from the grooves of another set, 
and means whereby said mandrel is ex 
pansible and contractible. 

2. An expansible and contractible wind 
ing mandrel vcomprising a core piece, ñller 
blocks lon the core piece, means whereby said 
blocks are movable in and out radially of the 
mandrel, and sets of strand-guiding grooves 
on said blocks, said grooves running sub 
stantially parallel to the direction of rota 
tionI of the mandrel, and the grooves of one 
set being offset lengthwise of the mandrel 
from the grooves of another set. 

3. A polysided winding mandrel having 
end flanges, and a corrugated strand guiding 
pin extending longitudinally of the mandrel 
'from flange to liange. 

4. A polysided windingA mandrel having a 
» corrugated strand guiding pin extending 
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longitudinally thereof at a juncture between 
the sides. 

5. A polysided winding mandrel having 
corrugated strand . guiding pins extending 
longitudinally thereof, the corrugations of 
one pin being odset from those of the pre 
ceding pin in the direction taken by the 
strand in being wound. ` y 

6. A polysided winding mandrel havin 
corrugated strand guiding pins extending 
longitudinally thereof, the corrugations of 
one pin beingoffset from those of the pre 
ceding pin in the direction taken by the 
strand'in being wound _a distance equal sub 
stantially to one half a corrugation. 

7. A <winding mandrel' having sets»l of 
strand-guide grooves on its receiving face, 
the grooves of each set running substantially 
parallel to the direction of rotation, and the 
grooves of one set being offset ̀ lengthwise of 
the mandrel from another set. 1 

8. A polysided winding mandrel having 
sets of strand-guiding grooves at the junc 
tures of its sides, the grooves of one set at one 
point being offset lengthwise of the mandrel 
from the grooves of a set at another point. 

9. A polysided winding mandrel having 
strand-guiding grooves at different points 
about its periphery, said grooves being sub 

_ stantially parallel to the direction of rota 
tion, and the 'grooves at one point being re~ 

1,167,721 

yspectively oû'set from corresponding grooves 
- at another point. 

10. A polysided windingmandrel having 
corrugated strand-guiding members extend 
ing longitudinally thereof and spaced from 
each other about the mandrel, the corruga-­ 
tions of said members extending in the gen 
eral direction of the rotation of the mandrel, 
and the corrugations of one member being 
odset from those of another member a dis 
tance substantially equal to one-half the 
width of a corrugation. 
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i 11. An expansible and contractible man- j 
drel for winding coils, having independent 
sets of strand-guiding grooves on the re 
ceiving surface thereof, the grooves of each 
set running substantially parallel to ¿the di 
rection of rotation of the mandel, and the 
grooves of one set being offset lengthwise of 
the mandrel from the grooves of another set 
a distance approximately one-half the width 
of a groove. _ ' 

12. A polysided winding mandrel having 
corrugated strand guiding pins extending 
longitudinally thereof and spaced from each 
other about the mandrel, the corrugations of 
said pins extending in the general direction 
of the rotation of the mandrel. 

13. A winding mandrel having corrugated 
strand-guiding members extending longitu 
dinally thereof and spaced from each other 
about the mandrel, the corrugations of said 
members extending in the general direction 
of the rotation of the mandrel substantially 
parallel to the direction of rotation and the 
corrugations of one member being odset re 
spectively lengthwise of the mandrel from 
the corresponding corrugations of another 
member. ( 

14. A winding mandrel having sets of 
equidistant strand-receiving spaces and .in 
tervening projections, said setsbeing spaced 
from each other about the mandrel, and the 
spaces of one set being respectively offset 
lengthwise of the mandrel from the corre 
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sponding spaces of another set ‘and said . 
spaces and projections being so arranged as 
to cause the turns of a strand wound thereon 
to be laid parallel >to each other in the gen 
eral direction of rotation of the mandrel 
throughout a portion of the receiving face 
of the mandrel and .to be offset lengthwise 
of the mandrel throughout another portion 
of the receiving face. 

15; A polysided winding mandrel having Y l 
corrugated strand-guiding. pins extending 
longitudinally thereof and»~,each located at a 
juncture between two of the sides of the 
mandrel, the corrugations of one pin being 
offset from those of the preceding pin in 
the direction` taken by the strand in being 
wound. ‘ , 

' 16. In combination, a winding mandrel, 
and means in combination therewith and 
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' the mandrel throughout a portion of the re 

carried thereby andl operating individually In testimony whereof l have hereunto 
on each turn to cause the turns of a strand signed my name in the presence of two sub- 10 
Wound thereon to be laid parallel to each scribing Witnesses. 
other in the general direction of rotation of ARCHÍBALD D_ SCOTT 

eeiving face of theA mandrel, and to be odset Witnesses: 
lengthwise of the mandrel throughout an- C. Gr. HEYLMUNà 
other portion of the receiving face. W. A. PAULING. 


