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My invention relates to commutators for elec 
tric motors, and more particularly to commuta 
tors of the type wherein a metal bla. \k, which 
ultimately is to form the bars, is stamp. d from a 
flat sheet with anchoring tabs extending from Op 
posite edges of the blank, the blank thereafter 
being wrapped around a hub structure, the tabs 
bent inwardly to anchoring position and the blank 
thereafter slotted to form the individual bars. 

Heretofore, in the manufacture of commutators 
of this type, it has been customary to use a rigid 
insulating material, such as a phenolic resin con 
densation product, for the hub structure in order 
to insulate the bars from each other. However, 
while material of this nature may be Suitable for 
motors which operate without substantial increase 
in commutator temperature, it has proved to be 
unsuitable for powerful high speed motors, due 
chiefly to the fact that OZone, which is produced 
as a result of commutator sparking, reacts chem 
ically with the material at the high temperatures 
prevailing, which reaction reduces the originally 
rigid material to a granular state with an at 
tendant loss of mechanical strength. 
One of the objects of my invention is to pro 

vide a commutator of this type, which however 
is not subject to the above disadvantage, while 
still being relatively inexpensive. This I ac 
complish by providing a hub of metai which has 
ample mechanica strength and is not adversely 
affected by heat and OZone. This hub is insulated 
from the commutator bars by being encased in 
two cup-shaped members of insulating material, 
preferably made of moulded paper impregnated 
with an insulating compound. These cups are 
economicai to manufacture and to apply to the 
metal hub. 

In order to simplify thesiotting operation after 
the blank has been secured to the hub struc 
ture, form portions of the slots by the initial 
stamping operation. This not only reduces the 
length of cut necessary to complete the separation 
of the bars, but also assures that all of the metal 
which has to be cut is directly and firmly sup 
ported oy the hub structure, which assures that 
it is cleanly and completely cut through and 
that no burs or bridges are left between the bars. 
A further object of my invention is the provi 

Sion of improved means for Securing the arma 
ture leads to the commutator bars. To this end, 
a tongue is struck up from each of the anchor 
tabs on one side of the blank, this preferably 5e 
ing done as a part of the initial stamping opera 
tion. These tongues are so positioned with re 
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2 
wardly to anchoring position, the tongues are au 
tomatically caused to extend outwardly at a suit 
able angle to the axis of commutator so that the 
leads may be wrapped around them. This elimi 
nates the usual staking operation heretofore emi 
ployed to Secure the leads in short slots formed 
in the bars, 

Further objects and advantages of my invention 
will be apparent from the following description 
considered in connection with the accompanying 
drawings, which form a part of this specifica 
tion and of which 

Fig. 1 is a cross-sectional view, taken on the 
line - of Fig. 2, of a portion of an armature of 
an electrical hotor embodying a commutator in 
accordance with my invention; 

Fig. 2 is an end view of the commutator shown 
in Fig. 1; 

Fig. 3 is a perspective view on an enlarged 
Scale of a metal blank which is employed in the 
construction of the commutator shown in the pre ceding figures; and 

Fig. 4 is a perspective view of an insulating 
member. 

Referring more particularly to Fig. 3, reference 
character to designates generally a metal blank 
Stamped from sheet copper or any other metal 
Suitable for use as the bars of a commutator. This 
blank includes a continuous central portion 2 
from the opposite side edges of which extend 
aligned projections 4. The root portions of 
these projections is, which are adjacent to the 
continuous central portion 2, have straight sides, 
as is indicated at f6, whereas the tip portions 
have tapered sides as shown at 8. A tongue 20 
is struck out of each of the projections is on one 
side of the central portion. The material form 
ing the tongue is severed from the projection 
along two sides and one end of the tongue, the op 
posite end of the tongue remaining integral with 
the projection. This juncture between the tongue 
and the projection is substantially in alignment 
with the juncture between the straight and ta 
pered portions of the projection. 

Figs. 1 and 2 show a completed commutator in 
assembled relation on the armature shaft 22 of 
an electrical motor. The commutator includes a 
hub member 24 made preferably of steel or other 
Suitable material which has a high mechanica 
strength and is not adversely affected by high 
temperatures and ozone. Hub 24 is formed with 
an annular flange 26 at each end thereof. The 
hub is encased within two cup-shaped members 
28 made of insulating material. As is shown more 

spect to the tabe that "wher the latter are bent in- SS particularly in Fig. 4, each of the members 28 
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includes a skirt portion 30, the inner diameter of 
which is substantially equal to the outer diam 
eter of the hub 24, and an end portion 32 which 
has a configuration conforming to the end of 
the hub 24. The end portion 32 is formed with a 
central opening 34 through which extends the 
armature shaft 22. Preferably, the members 33 
are made of moulded paper is apregnated with a 
suitable insulating CO2npound. 
As above stated, two of the cup-shaped aeri 

bers 28 are employed to encase the Retal hub 
28, one being slipped on to the hub from each 
end and consequently the ends of the skirt por 
tions 3G are in abutting relationship. The skirt 
portions serve to insulate the cylindrical outer 
surface of the metal hub 24, while the end pore 
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tions 32 provide insulation at the ends of the 
hub. If desired, a strip 35 of raica, or other 
suitable insulating material may be wrapped 
around the skirt portions 30 so as to bridge the 
joint between their abutting ends, while at the 
same time increasing the thickness of the in 
sulation around the cylindrical portion of the 
hub. 
The blank C is thereafter Wrapped around 

the insulated hub 24 and the projections dé are 
bent inwardly so as to engage around the fanges 
28, thus securely anchoring the blank, the eupe 
shaped mergers 23 and the strip 36 to the hub. 
The parts are so dimensioned that the axial 
length of the hub 28, including the flanges 26 
is substantially equal to the distance a as shown 
On Fig. 3. Consequently, before the projections 
are bent into clanping position, only the ta 
pered end portions thereof extend axially beyond 
the hub and hence the bending begins at about 
the juncture of the straight and tapered por 
tions. The end portions are trade tapered SO 
that, when bent inwardly around the flanges of 
the hub, there is sufficient clearance between ad 
jacent projections so that they do not Overlap 
or contact each other. 
The bending of the projections in this manner 

automatically causes the tongues 20 to extend 
outwardly at a substantial angle with respect to 
the unbent portion of the blank, as is shown 
clearly in Fig. 1. This results from the fact that 
each tongue is joined to the projection in the 
region where the latter is bent and is separated 
from the unbent portion. 

After blank O has been secured to the hub 
structure in a manner above described, it is 
slotted to form separate commutator bars by 
cutting through the central portion 2 between 
the inner ends of the straight sided slots. By 
forming these straight sided slots during the 
initial stamping operation the length of the cut 
ting required to completely separate the bars 
is obviously reduced, thus speeding up this op 
eration, and in addition all of the metal which 
has to be removed during the cutting Operation is 
directly and firmly supported by the hub struc 
ture. This cutting operation is performed by a 
circular saw which, because of the soft nature 
of copper, would be apt to draw out the metal. 
any place where it were not firmly supported, 
instead of cutting all the way through. If this 
were to occur there would remain an electrical 
connection between adjacent bars. 
The purpose of the tongue 20 is to provide 

means for Securing the armature leads 40 to the 
commutator bars. Heretofore, it has been the 
practice to bring out excessively long leads dur 
ing the winding of the armature, which leads 
are subsequently secured to the bars, as by stak 
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4. 
ing then into snail slots formed in the bars 
and thereafter cutting of the excess ength. 
With the tongues 29, on the other hand, it is 
unnecessary to bring out excessively long leads, 
inasmuch as the leads Ray be looped around 
the tongue which, as is shown in Fig. 4, etend 
at an angle and away from the armature wind 
ing. This anot only saves a certain amount of 
Eraterial, but cornpletely eliminates the separate 
8taking operation. In order to obtain a good 
electrical connection between the leads and the 
tongues, Solder gaay be applied where the leads 
are looped around the tongues, or the tongues 
Ray be bent down slightly after the leads have 
been looped therearound in order to clasia the 
leads between the tongues and the adjacent gora 
tions of the bars. Moreover, should a tongue ace 
cidentally be completely sheared from the bar, 
the lead ray be staged in the conventional 
Inanner into the slot, thus corned. 
AS is customary, a piece of tape 42 may be 

Wound around the leads (36 in order to hold ther 
Securely in place to thus prevent them from owe 
ing outwardly under the action of centrifugal 
force. 

If desired, washers 38 nay be placed at each 
end of the hub and within the inturned ends of 
the projections (3. have found it suitable to 
use felt washers which, when saturated with 
impregnating compound during the regular in 
pregnating of the completed aranature, become 
rigid and serve to prevent the inturned ends of 
the projections from iroving inwardly away froza 
the fianges 23. Hence, the washers aid in lock 
ing the projections in anchoring position. 

Instead of completing the slotting of the com 
Slutator in mediately after the blank has been 
Secured to the hub and before the latter is 
Yaounted on the 'armature shaft, this step may 
be performed after the armature has been wound 
and impregnated. This has the advantage that 
the impregnating compound cannot get in the 
central portions of the slots and the compound 
which does get in the preformed end portions, 

5 is removed during the cutting step, thus elimi 
nating the necessity of a separate operation for 
removing the compound from the slots. Fur 
thermore, the preformed end portions of the slots 
are Ordinarily outside of the brush track, and 
hence it is immaterial if compound remains in 
these portions. 
While I have shown and described one more 

or leSS Specific embodiment of my invention 
it is to be understood that this has been done for 
illustrations only and the scope of my invention 
is not to be limited thereby but is to be deter 
mined by the appended claims. 
What I claim is: 
l. In a commutator, a cylindrical metal hui, 

a pair of insulating members each having a 
cylindrical skirt portion and an end wall formed 
with a central aperture, said insulating mem 
bers enclosing said hub to insulate the cylin 
drical and end surfaces thereof, a plurality of 
commutator bars circumferentially disposed 
around the insulated hub, and anchor tabs ex 
tending radially inwardly from said bars for 
Securing the latter, Said members and said hub 
in assembled relationship, the end walls of said 
members insulating Said tabs from the end sur 
faces of the hub. w 

2. In a commutator, a cylindrical metal hub 
having an axially extending peripheral flange 

75 
at each end thereof, a pair of insulating mem 
bers each having a cylindrical skirt portion and 
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an end wall conforming to the flanged end of 
Said hub, said insulating members enclosing said 
hub to insulate the cylindrical and end surfaces 
thereof, a plurality of commutator bars cir 
Cumferentially disposed around the insulated 
hub, and an anchor tab extending from each end 
of each bar, said tabs being bent inwardly 
around Said flanges to secure said bars, said in 
sulating members and said hub in assembled relationship. 

3. In a Commutator, a cylindrical metal hub, 
a pair of insulating members each having a 
cylindrical skirt portion and an end wall formed 
with a central aperture, said insulating mem 
berS enclosing Said hub with the ends of the 
skirt portions adjacent to each other to insulate 
the cylindrical and end surfaces of the hub, a 
band of insulating material surrounding both 
skirt portions and bridging the joint between the 
adjacent ends thereof to increase the thickness 
of the insulation on the cylindrical surface of 
the hub, a plurality of commutator bars cir 
cumferentially disposed around the insulated 
hub, and anchor tabs extending radially in 
wardly from said bars for securing the latter, 
Said members, said band and said hub in as 
Sembled relationship, the end walls of said mem 
bers insulating Said tabs from the end surfaces 
of the hub. w 

4. In a commutator, a cylindrical metal hub, 
In eans for insulating the cylindrical and end 
Surfaces of Said hub, a plurality of commutator 
bars circumferentially disposed around the in 
Sulated hub, anchor tabs extending from the 
ends of Said bars and being bent inwardly 
around the end of said hub for securing the bars 
to the hub, and a tongue struck out from each 
of the tabs at one end of the commutator, the 
tongues being Secured to the tabs in the bent 
portions of the latter and free from unbent por 
tions of the bars, whereby the tongues extend 
at an angle to said unbent portions. 

5. In an armature, a shaft, a winding on said 
Shaft, a commutator mounted on said shaft, 
comprising a cylindrical metal hub, means for 
insulating the cylindrical and end surfaces of 
Said hub, a plurality of commutator bars cir 
cumferentially disposed around the insulated 
hub, anchor tabs extending from the ends of 
Said bars and being bent inwardly around the 
end of said hub for securing the bars to the 
hub and a tongue projecting outwardly from 
each bar and extending at an angle away from 
said winding, and leads from said winding looped 
around Said tongues and clamped between the 
tongues and adjacent portions of said commu 
tator bars. 

6. In a commutator, a cylindrical metal hub 
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having an axially extending peripheral flange 
at each end thereof, a pair of insulating mem 
bers each having a cylindrical skirt portion and 
an end wall conforming to the flanged end of 
said hub, said insulating members enclosing said 
hub to insulate the cylindrical and end surfaces 
thereof, a plurality of commutator bars circum 
ferentially disposed around the insulated hub, 
an anchor tab extending from each end of each 
bar, said tabs being bent inwardly around said 
flanges to secure said bars, said insulating mem 
bers and said hub in assembled relationship, and 
a tongue struck out from a bent portion of each 
of the tabs at one end of the commutator. 

7. A metal commutator blank comprising a 
continuous center portion and a plurality of pro 
jections extending laterally from opposite side 
edges thereof, each projection having a root por 
tion with Substantially parallel side edges and a 
tip portion tapering outwardly from the root por 
tion whereby the center portion will be firmly 
supported during a subsequent cutting opera 
tion. 

8. A metal commutator blank comprising a 
continuous central portion and a plurality of 
projections extending laterally from opposite 
side edges thereof, and a tongue struck out from 
each of the projections on one side of said cen 
tral portion. 

9. A metal commutator blank comprising a 
continuous central portion and a plurality of 
projections extending laterally from opposite 
side edges thereof, each projection having a 
straight sided root portion and a tapered tip 
portion, and a tongue struck out from each of 
the projections on one side of said central por 
tion, said tongues being joined to the projec 
tions at a distance from said central portion 
Substantially equal to the lateral extent of said 
root portions and extending inwardly towards 
said central portion. 
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