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57 ABSTRACT 
An armature commutator associated with a slotted core 
is constructed with a temporary tang structure which is 
employed during winding on a tang-type winding ma 
chine. After the core is wound and the commutator bars 
are connected, the temporary tang structure is removed 
resulting in a lead loop-type wound commutator. 

5 Claims, 36 Drawing Figures 
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METHOD OF WINDING A COMMUTATOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention: 
The invention relates to electric motor armature con 

structions and methods of winding related thereto. 
2. Description of the Prior Art: 
Electric motor armature winding typically involves 

placing and securing the windings in the core slots and 
making appropriate winding connections to the com 
mutator bars. In the so-called tang method of winding, 
the commutator is provided with tangs about which the 
windings are looped prior to being fused to the appro 
priate commutator bars. Another basic system of wind 
ing an armature with a slotted core and a commutator is 
the lead loop method in which the commutator is 
formed without tangs. A comparison of the conven 
tional tang method and lead loop method will next be 
described. 

In the tang method of winding, the winding operation 
starts after the armature and shaft have been assembled 
with a commutator having the appropriate number of 
tangs corresponding to the number of commutator bars. 
The slotted core is then wound with a tang-type wind 
ing machine which places the coil ends on the appropri 
ate tangs as part of the coil winding operation. Wedges 
are placed in the core slots to secure the windings and 
the tangs are bent and heated which mechanically 
crimps and electrically connects the coil ends to the 
respective tangs and also burns away the insulation at 
the points of connection. The armature is then impreg 
nated with an appropriate insulating material after 
which the commutator is turned to the finish size. 
The tang winding method has a number of advan 

tages as compared to the lead loop winding method. 
With the tang method, the coil ends are connected 
mechanically to the commutator bars. There is gener 
ally less scrap as compared to the lead loop method. 
The tang winding method also involves less opportu 
nity for connection errors, provides an armature which 
is easier to balance than is an armature wound by the 
lead loop method and generally requires less production 
time than is required with the lead loop method. How 
ever, the tang winding method generally produces an 
armature with a life expectancy which is less than the 
life expectancy to be expected from an armature of 
comparable electrical character wound by the lead loop 
method. The tang-type winding method also inherently 
makes connections between the coil ends and the tangs 
having relatively high electrical resistance. Also, the 
tangs tend to bend out of alignment and this produces 
poor electrical connections. The presence of the tangs 
also tends to increase the overall diameter of the com 
mutator which may be a material disadvantage when a 
minimum commutator outside diameter is desired and as 
might be obtained with the lead loop method. 
Comparing the lead loop winding method with the 

tang winding method, the winding operation starts by 
providing an armature fitted with a slotted core and a 
shaft but without a commutator. The slotted core is 
wound with a lead loop-type winder following which 
the loose coil ends are twisted by the operator around 
the armature shaft. Wedges are then installed in the 
armature core slots with a wedge machine after which 
the operator unwinds and spreads the coil ends. The 
commutator which is formed without tangs but with 
individual commutator bar slots is installed on the arma 
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2 
ture shaft. The leading coil ends are then placed in 
proper sequence in the individual commutator bar slots 
and are mechanically staked which mechanically se 
cures the respective coil ends to the respective commu 
tator bars. The staking operation also severs the excess 
wire on the coil ends which becomes scrap. The respec 
tive coil ends are then fused to the respective commuta 
tor bars following which it is customary to tie a cord 
around the lead ends for mechanical support. The 
wound armature is then impregnated with an appropri 
ate insulating material following which the commutator 
is turned to the finish size. 

Several advantages of the lead loop winding method 
have been recognized. A more durable and, therefore, 
an armature with a higher life expectancy, as compared 
to a tang-type wound armature, is obtained. The fused 
commutator bar connections introduce less electrical 
resistance at the commutator bar connections and there 
fore are to be preferred over the purely mechanical 
type electrical connection achieved in the tang-type 
winding method. The lead loop winding method also 
allows the outside diameter of the commutator to be 
reduced by eliminating the tangs. However, there are a 
number of known disadvantages attributable to the lead 
loop winding method. The lead loop winder, for exam 
ple, typically produces scrap at a relatively high rate. A 
relatively high labor content is also involved in the lead 
loop winding method because of the added operation 
associated with handling the loose coil ends after the 
armature core has been wound and before the commu 
tator bars are connected. The lead loop winding method 
also inherently introduces a substantial opportunity for 
connection error and this leads to an increase in the 
number of armatures that have to be scrapped because 
of connection errors. Finally, it can be observed that the 
lead loop winding method inherently requires use of 
excess wire for the purpose of providing operator iden 
tification of the particular coil ends to be connected to 
the particular commutator bars. 
With the above as background, the object of the 

invention becomes that of providing an armature hav 
ing a commutator constructed with a temporary tang 
structure which can be employed during winding so as 
to preserve all of the advantages of the tang-type wind 
ing method and which can be removed after the core 
has been wound and the commutator bars fused to the 
appropriate coil ends so as to produce a lead loop-type 
wound commutator as the end product. 

SUMMARY OF THE INVENTION 

The armature construction and armature winding 
method of the invention are based on using an armature 
having a slotted core and a commutator formed with a 
temporary tang structure. The temporary tang structure 
enables the slotted core to be wound and the coil ends 
placed around the temporary tangs using a conventional 
tang type winding machine. After the core has been 
wound, the coil ends are fused to the appropriate com 
mutator bars and the temporary tang structure is re 
moved. In one embodiment of the invention, the tempo 
rary tang structure is designed such that it can be re 
moved and discarded during turning of the commutator 
to its final finish size. In another embodiment, the tem 
porary tang structure is removably mounted on the 
commutator such that it can be reused. 
The armature of the invention is wound with a con 

ventional tang-type winding machine which automati 
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cally places the coil windings and coil ends with no 
human error involved and with a minimum excess end 
wire. The invention structure and method adapts itself 
to machine installation of the wedges which hold the 
windings in the core slots and with virtually no likeli 
hood of breaking wires during the placement of the 
wedges. The invention construction and method also 
allows the commutator bars to be fused instead of being 
mechanically crimped to effect the commutator electri 
cal connections and the coil ends to be severed during 
the fusing operation. The relatively long life and dura 
bility of the lead loop-type wound armature are both 
achieved. Use of the tang-type winding method with 
the temporary tang structure of the invention also leads 
to a reduction in scrap, a reduction in labor content, a 
reduction in the opportunity for human error associated 
with armature winding, a reduction in the opportunity 
for wedge damage and a reduction in the amount of 
wire consumed. Further, an armature wound according 
to the invention has the advantge of being relatively 
easy to balance as with an armature wound by the con 
ventional tang winding method. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary side elevation view of an 
armature with a slotted armature core and a lead loop 
type commutator mounted on the armature shaft pre 
paratory to being employed with a reusable and tempo 
rary commutator tang structure according to a pre 
ferred and first embodiment of the invention with a 
twelve bar commutator being used by way of example. 
FIG. 2 is a side elevation view of a reusable tempo 

rary tang structure designed for use with the lead loop 
type commutator illustrated in FIG. 1. 
FIG. 3 is a left end view of the temporary tang struc 

ture of FIG. 2. 
FIG. 4 is a right end view of the temporary tang 

structure of FIG. 2. 
FIG. 5 is a section view taken substantially along line 

5-5 of FIG. 4. 
FIG. 6 is an exploded, fragmentary, side elevation 

view of the core, commutator and shaft of FIG. 1 with 
the temporary tang structure of FIG. 2 about to be 
placed on the commutator. 
FIG. 7 is a view similar to FIG. 6 showing the tempo 

rary tang structure mounted on the commutator. 
FIG. 8 is a view similar to FIG. 7 after the commuta 

tor has been wound on a tang-type winding machine 
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using the temporary tang structure of the invention and 
illustrating an alpha pattern by way of example. 
FIG. 9 is a view similar to FIG. 8 after fusing of the 

coil ends to the commutator bars and illustrating sever 
ing of the excess coil ends as part of the fusing opera 
tion. 

FIG. 10 is a view similar to FIG. 9 but with the tem 
porary tang structure of the invention shown removed 
from the commutator and with the now-severed excess 
coil ends loosely supported on the temporary tangs 
prior to being removed from the temporary tang struc 
ture. - 

FIG. 11 is a prospective view of the wound armature 
after the temporary tang structure has been removed 
and immediately prior to the lathe finishing operation. 

FIG. 12 is a fragmentary side elevation view of the 
finished armature structure after the lathe operation. 
FIG. 13 is a fragmentary side elevation view of an 

armature utilizing a lead loop-type commutator with 
notches formed at the ends of the commutator bars as an 
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4 
aid in winding when employing the temporary tang 
structure of the invention. 
FIG. 14 is a section view taken substantially along 

line 14-14 of FIG. 13 to better illustrate the notched 
type lead loop commutator. 

FIG. 15 is a side elevation view of an armature hav 
ing a slotted core and armature shaft as employed with 
a single use temporary tang structure according to a 
second embodiment of the invention. 
FIG. 16 illustrates in a plan view of a rectangular 

sheet of copper the first step in forming the commutator 
of the second embodiment. 
FIG. 17 illustrates the FIG. 16 sheet of material after 

being knotched. 
FIG. 18 is a plan view of the FIG. 17 sheet of material 

after a bending operation providing a set of internal 
tangs for each commutator bar location. 

FIG. 19 is a partially cutaway side elevation view of 
the FIG. 18 sheet of material rolled into the tubular 
form of the commutator of the second embodiment of 
the invention. 

FIG. 20 is a side elevation view of the commutator 
tube form of FIG. 19 as it appears after being combined 
with a tubular molded structure forming an internal hub 
for the commutator and an external set of temporary 
wire support tangs according to the second embodi 
ment of the invention. 
FIG. 21 is a side elevation view of the FIG. 20 struc 

ture after a slotting operation defining the commutator 
bars and a wire receiving slot immediately in front of 
each temporary tang. 
FIG. 22 is a left end view of the FIG. 21 commutator. 
FIG. 23 is a right end view of the FIG. 21 commuta 

tor. 
FIG. 24 is a section view taken substantially along 

line 24-24 of FIG. 23. 
FIG. 25 is an exploded fragmentary side elevation 

view of the armature core and shaft with the FIG. 21 
commutator assembly about to be placed on the shaft. 
FIG. 26 is a view similar to FIG. 25 with the commu 

tator assembly mounted on the shaft. 
FIG. 27 illustrates the commutator assembly of FIG. 

26 after it has been wound with an alpha pattern being 
used by way of example. 
FIG. 28 illustrates the commutator assembly of FIG. 

27 after fusing of the coil ends to the commutator bars 
and illustrating how the coil ends on the temporary 
tangs are severed in the process of fusing. 
FIG. 29 illustrates a lathe turning operation on the 

commutator assembly of FIG. 28 which removes the 
temporary molded tang support structure and turns the 
commutator to its finished size. 
FIG. 30 illustrates an alternative skiving operation on 

the formed copper plate of FIG. 18 enabling external 
removable temporary tangs to be formed as well as 
internal commutator bar securing tangs out of the cop 
per sheet. 

FIG. 31 is a section view taken substantially on line 
31-31 of FIG. 30. 
FIG. 32 is a side elevation view of the FIG. 30 sheet 

of copper in a tubular form following the skiving opera 
tion. 

FIG. 33 is a side elevation view of the FIG. 32 com 
mutator structure after being associated with a molded 
inner hub portion. 
FIG. 34 represents the composite structure of FIG. 

33 after slots have been formed to define the commuta 
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tor bars and also to provide a wire receiving slot imme 
diately in front of each temporary tang. 
FIG. 35 is a section view taken substantially along 

line 35-35 of FIG. 34. 
FIG. 36 is a side elevation view of the commutator 

assembly of FIG. 35 as it appears assembled on the 
armature shaft, after the winding and coil end fusing 
operation and illustrating how the commutator is 
brought to finish size and the temporary tangs and ex 
cess coil ends removed in a single lathe operation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As previously stated, all of the embodiments of the 
invention illustrated in the drawings are directed to 
providing an armature of the type having a slotted core 
with a commutator structure provided with temporary 
winding tangs associated with the commutator bars 
such that the armature can be wound with a tang-type 
winding machine and following fusing of the coil ends 
to the commutator bars the temporary tangs can be 
removed so as to produce a lead loop-type commutator 
structure. There are basically two forms of the inven 
tion illustrated. The preferred form of the invention 
shown in FIGS. 1-12 provides a temporary tang struc 
ture which can be placed on the commutator during 
winding and then removed and reused. FIGS. 13-14 
illustrate a variation of the first form of the invention in 
which additional notches are provided in the commuta 
tor hub to facilitate placement and fusing of the coil 
ends to the commutator bars. 
The second basic form of the invention is directed to 

providing a temporary tang structure associated with 
the commutator and which is purposely designed to be 
removed and discarded as part of the commutator fin 
ishing operation. FIGS. 15-29 are directed to the dis 
cardable temporary tang structure in which the tempo 
rary tangs are molded out of the same material used to 
mold the hub of the commutator and are then removed 
in a lathe operation after winding and fusing of the coil 
ends to the commutator bars. FIGS. 30-36 are also 
directed to the discardable type of temporary tang 
structure but are directed to a temporary tang structure 
which can be formed out of the same copper material of 
which the commutator bars are formed and then dis 
carded in the final commutator finishing operation. 

Referring initially to FIG. 1, there is illustrated a 
conventional armature 40 having a core 41 which slots 
42 and shown mounted on armature shaft 43. Associ 
ated with the slotted core 41 there is also illustrated a 
conventional commutator 44 formed as a lead loop-type 
commutator bars 45 electrically and physically sepa 
rated by slots 46. Additional recesses for slots 47 which 
partially penetrate the thickness of the commutator bars 
are also provided to assist in placement and fusing of the 
coil ends after winding to the respective commutator 
bars 45. The commutator bars 45 are held in the molded 
hub 50 by means of inwardly turned tangs or prongs 51 
secured in the insulating plastic material 52. Since the 
type of armature construction which has just been de 
scribed in reference to FIG. 1 is well known to those 
skilled in the art, the description will next proceed to a 
discussion of how the temporary winding tang structure 
is formed, how it is applied to the commutator illus 
trated in FIG. 1 and then how it is removed so that it 
may be reused on another commutator such as illus 
trated in FIG. 1. 
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6 
Referring initially to FIGS. 2-5, the reusable tempo 

rary tang structure 75 comprises a cup-shaped body 
portion 76 with an open front end 77 adapted to receive 
commutator 44 and having a closed end wall 78 with an 
opening 79 for receiving shaft 43. A pair of internal 
oppositely-disposed guide members 85, 86 are adapted 
to be received in a corresponding pair of commutator 
bar separator slots 46 when the temporary tang struc 
ture 75 is installed on the commutator 44 as shown in 
FIG. 7. Of special importance to the invention is the 
presence of peripherally-spaced winding tangs 90 corre 
sponding in number to the number of commutator bars, 
a twelve commutator bar arrangement being used by 
way of example. It is the set of temporary tangs 90 
which enable the lead loop-type commutator 44, illus 
trated in FIG. 1, to be used in association with a con 
ventional tang-type winding machine and tang-type 
winding method, for example, as illustrated in U.S. Pat. 
No. 3,585,716. It will also be noted that the winding 
tangs 90 are formed at an appropriate angle X and with 
sufficient width W appropriate to the winding operation 
and to the choice of material employed in making the 
reusable temporary tang support structure 75. For ex 
ample, the temporary tang support structure 75 may be 
molded of a suitable material or may be cast in a metal 
lic form. 

In use, the temporary tang support structure 75 is 
aligned with the commutator 44 as in FIG. 6 and so that 
the guide members 85, 86 mate with an appropriate pair 
of commutator bar separator slots 46 as previously ex 
plained. Also, the respective commutator diameter D1 
and internal diameter D2 of the tang support structure 
75 are mated so that the tang support structure 75 fits on 
commutator 44 in a relatively snug fit. Also, the dimen 
sion D3 is selected such that the temporary tang support 
structure 75 will assume, when installed on armature 44, 
the position indicated in FIG. 7. 
Once the temporary tang support structure 75 has 

been appropriately installed on commutator 44 as in 
FIG. 7, a conventional tang-type winding machine and 
method can then be employed to cause the coil ends 95 
to be looped around the respective temporary tangs 90 
with an alpha pattern being illustrated by way of exam 
ple in FIG.8. Following the conventional tang winding 
step as in FIG. 8, the portions of the coil wires immedi 
ately in front of the respective tangs 90 are pressed into 
the wire guide recesses 47 and joined to the respective 
commutator bars by fuse points 100. Since the fusing 
technique and method is well known in the armature 
winding art, it will be readily understood that the fusing 
operation illustrated in FIG. 9 also acts to separate the 
excess coil loops 101 shown in FIG. 9 such that follow 
ing the fusing operation the temporary tang support 
structure 75 can be readily slipped off and completely 
removed from commutator 44 as illustrated in FIG. 10. 
In order to complete the armature 40 the commutator 
44 is now turned to its finished size as illustrated in FIG. 
12 to produce a lead loop-type wound armature as in 
FIG. 11. 

In order to enhance the placement of the coil ends 
during the winding operation, the invention also recog 
nizes that for some applications, depending on the flexi 
bility, gauge of wire and winding pattern being em 
ployed, it may be desirable to provide additional 
notches 105 at the outer ends of the wire receiving 
recesses 47 as illustrated in FIGS. 13 and 14. 
From what has been thus far described, it will be 

appreciated that the temporary tang structure 75 ena 
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bles the armature 40 to be automatically wound and to 
achieve all of the advantages associated with the tang 
winding method and tang-type winding machinery. The 
end result, however, is a lead loop-type wound commu 
tator, as best illustrated in FIGS. 10 and 11. Thus, all of 
the advantages of the lead loop wound-type commuta 
tor are also retained. A further significant advantage of 
the temporary tang structure 75 is that it is in a form 
adapted to be reused. Because of the fact that such 
temporary tang structure can be reused, it also follows 
that the temporary tang structue 75 can be made from 
the most durable material because of the ability to amor 
tize the cost over a long life and extremely large pro 
duction of motors such as might employ the wound 
armature 40 of FIG. 11. 

Having now described and explained the reusable 
form of the temporary tang structure of the invention, 
the description will next proceed to another form of the 
invention in which the temporary tang structure is pur 
posely designed as a discardable device and for a single 
end use. Two forms of the discardable form of the in 
vention will be discussed. One discardable type of tem 
porary tang structure is based on molding the tempo 
rary tangs out of the same molded material of which the 
commutator hub is formed. This discardable form of 
temporary tang structure is illustrated in FIGS. 16-29. 
Another discardable form of temporary tang structure 
is based on forming the temporary tangs out of the same 
copper material of which the commutator bars are 
formed. This latter form of the invention is illustrated in 
reference to FIGS. 30-36. 
The discardable form of temporary tang structure 

differs from the reusable form of temporary tang struc 
ture in that the forming of the discardable temporary 
tang structure becomes part of the forming of the com 
mutator. Thus, there is first provided a slotted armature 
core 110 having an armature shaft 111 but without a 
commutator mounted thereon as illustrated in FIG. 15. 
For comparison, it will be noted that FIG. 1 illustrates 
a conventional lead loop-type formed commutator al 
ready assembled on the armature shaft. To follow the 
steps associated with forming the discardable type of 
commutator, FIG. 16 represents a rectangulr sheet 115 
of copper material. The length, width and thickness of 
sheet 115 will, of course, be selected dependent on the 
number of commutator bars to be formed and the length 
and width of such bars, all of which will become clear 
as the description proceeds. The rectangular sheet 115 is 
then notched to provide the notched sheet 116 follow 
ing which the prongs 120 are formed to provide the 
pronged sheet 121. The pronged sheet 121 is then rolled 
into a tubular form 125 having a single slot 126 which 
from later description will be understood as comprising 
one of the slots separating the commutator bars formed 
from the tubular form 125. 

In the next operation, the tubular commutator form 
125 is inserted in a suitable molding machine and is 
associated with a molded structure 130 providing an 
inner commutator hub 131 and an outer cylindrical shell 
portion 132 formed with an integral set of temporary 
winding tangs 133. During the molding operation, the 
internal prongs 120 become embedded in the internal 
molded hub portion 131 as best illustrated in FIG. 24. 
The forming of commutators having hubs of molded 
rigid insulating material and in which the individual 
commutator bars are secured within the molded mate 
rial by internal prongs, comparable to prongs 120, con 
stitutes in itself a well-known practice. This part of the 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
manufacturing operation being explained will, thus, be 
quickly understood by those skilled in the art. Those 
skilled in the art will also readily appreciate that by 
using a conventional molding techniques, both the hub 
portion 131 as well as the outer temporary tang support 
structure 132 can be molded as an integral structure as 
also illustrated in FIG. 24. 

Following the molding operation illustrated in FIG. 
20, an additional number of slots 135 are made and are 
sufficiently deep so as to penetrate the thickness of the 
temporary tang support shell 132 as well as the thick 
ness of the copper sheet comprising the tubular commu 
tator form 125. This slotting operation illustrated in 
FIG. 1 thus establishes the individual commutator bars 
with twelve such commutator bars being used by way 
of example. Additional coil end receiving recesses 136 
are also formed to provide the composite commutator 
temporary tang support structure 140 shown being fit 
ted on the armature shaft 111 in FIG. 25 and assembled 
on the armature shaft 111 in FIG. 26. 
At this point in the description, it should be appreci 

ated that the composite commutator-temporary tang 
structure 140 is essentially equivalent for purposes of 
using the tang winding method and tang winding ma 
chinery to the combination provided by the commuta 
tor 44 and the reusable temporary tang structure 75 
illustrated in FIG. 7. The principal difference, of 
course, being that the temporary tang support structure 
75 is designed to be reusable whereas the temporary 
tang support structure 130 forming part of the compos 
ite commutator-temporary tang structure 140 is in 
tended to be discarded after a single use. 
The composite commutator-temporary tang struc 

ture 140 after being installed on the armature shaft 111 
as illustrated in FIG. 26 is then wound utilizing the 
tang-type winding method and conventional automatic 
tang-type winding machine as illustrated in FIG. 27 
with an alpha pattern being used by way of example. In 
the next operation, the coil ends are fused at fuse points 
145 and simultaneously the excess looped coil ends 146 
around the temporary tangs 133 are severed in the 
course of the fusing operation. lt will, of course, be 
understood that in the event the invention structure and 
method is applied to motors utilizing extremely heavy 
gauge wire, it may be necessary to actually sever or cut 
the excess coil ends 146 in a specific cutting operation. 
Following the fusing and coil end severing operation 
depicted in FIG. 28, the temporary outer shell portion 
132 and temporary tangs 133 are removed in a lathe 
finishing operation illustrated in FIG. 29 which may 
also be employed to reduce the commutator to its final 
finished size with the end product being as previously 
illustrated in connection with FIG. 11. 
The forming of the temporary tang structure out of 

the same material of which the commutator hub is 
formed is illustrated in FIG. 24 and obviously has many 
advantages. However, the invention also recognizes 
that a discardable tang structure can be formed out of 
the same copper material of which the commutator bars 
are formed. FIG. 30 thus illustrates a rectangular sheet 
150 having previously formed prongs 155 which will be 
understood as being comparable to the previously-dis 
cussed prongs 120 of FIGS. 18 and 19. In a skiving 
operation, an appropriate skiving tool 160 is employed 
on the side of sheet 150 opposite the location of the 
securing prongs 155 in a manner designed to provide a 
set of temporary tangs 165. After sheet 150 has been 
formed with the appropriate number of temporary 
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tangs 165 corresponding to the desired number of com 
mutator bars, sheet 150 is then rolled into the tubular 
form 166 shown in FIG. 32 and having the single slot 
167 which later becomes one of the slots utilized to 
separate a pair of the commutator bars. A molding oper 
ation is then employed to form an internal molded hub 
170 as shown in FIG. 33. The additional slots 171 are 
then made to establish the respective number of com 
mutator bars 175 and additionally a coil end receiving 
recess 176 is formed immediately in front of each tem 
porary tang 165. 

Following the formation of the composite commuta 
tor-temporary tang structure 180, illustrated in FIGS. 
34 and 35, such composite structure 180 is fitted on the 
armature 185 having the slotted core 186 and shaft 187 
in the manner illustrated in FIG. 36. There then follows 
a fusing operation establishing the fuse points 190 and 
acting to sever the excess coil ends 191 as further illus 
trated in FIG. 36. Following the fusing and coil end 
severing operation, the commutator 195 is then turned 
to its finished size as further illustrated in FIG. 36 and in 
such turning operation the temporary tangs 165 are 
removed as also illustrated in FIG. 36. Since the wind 
ing, fusing and turning operations generally follow op 
erations previously explained, it is believed those skilled 
in the art will readily appreciate how the armature 185 
is reduced to the same finished form previously illus 
trated in connection with FIG. 11 thereby achieving a 
lead loop-type wound armature. 
From the foregoing description, it can be seen that 

the invention allows the armature core and associated 
commutator to be wound with a tang-type winder and 
according to the tang-type winding method. Such pro 
cedure thus causes the coil ends to be automatically 
placed and retained without involving human error and 
with no excess end wire formed. While not illustrated, it 
will also be appreciated that the conventional wedges 
can be machine installed in the core slots and with no 
likelihood of breaking wires during such wedge installa 
tion procedure. Another significant advantage is ob 
tained by having fused connection points between the 
coil ends and the commutator bars so as to substantially 
reduce the electrical resistance as compared to the typi 
cal mechanical crimped connection associated with the 
typical tang-type winding method. Also, an armature 
wound according to the invention construction and 
method can be impregnated according to conventional 
practices. With the reusable type of temporary tang 
structure, the invention contemplates that such tempo 
rary type structure would be removed prior to impreg 
nation whereas with the discardable type of temporary 
tang structure the invention contemplates that the im 
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10 
pregnation step would be performed prior to removing 
and discarding the temporary tang structure. 
Among other advantages it will also be seen that the 

temporary tang structure provides positive means for 
holding the lead loop ends during the automatic wind 
ing operation. The durability characteristic of the lead 
loop-type commutator is achieved. Scrap material due 
to human errors is substantially reduced. The labor 
content is minimized. There is overall a substantial re 
duction in opportunity for human error, less opportu 
nity for wedge damage and the end armature product 
lends itself to being relatively easy to balance. 
What is claimed is: 
1. In a method of automatically winding armatures 

wherein armatures are wound and commutator connec 
tions are formed at a winding station utilizing an auto 
matic tang-type winding machine adapted to loop the 
coil ends around tangs associated with the commutator 
bars, the steps of: 

(a) forming the commutator with electrically isolated 
bars and an associated set of winding tangs formed 
in a manner enabling the same to be removed after 
winding and without impairing the commutator 
connections; 

(b) winding the armature with an automatic tang-type 
winding machine and in the course of winding 
looping selected coil end wires on selected tangs 
according to the tang-type winding method; 

(c) electrically connecting the said coil end wires to 
the corresponding commutator bars; 

(d) severing those portions of the coil end wires on 
the tangs from the corresponding electrical con 
nections on the commutator bars; and 

(e) removing the tangs from the commutator thereby 
leaving a lead loop-type connected commutator. 

2. The method of claim 1 wherein said tangs are 
formed as part of a reusable tang structure adapted to be 
mounted on the commutator during winding of the 
armature and then removed therefrom for reuse on an 
unwound armature. 

3. The method of claim 1 wherein said tangs are 
formed as part of a discardable, single end use structure 
adapted to be used on the commutator during winding 
and then physically destroyed during separation from 
said commutator following said winding. 

4. The method of claim 3 wherein said tangs are 
formed as part of an integral structure molded of a 
plastic electrically insulating material integral with a 
hub portion of said commutator. 

5. The method of claim 3 wherein said tangs are 
formed of material obtained from the stock employed to 
form said commutator bars and in a form adapted for 
separation from said bars after the winding of said arma 
ture. 
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