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The present invention relates to the mechani 
cal construction of commutators of dynamo 
electric machines and, more particularly, to the 
construction of high speed commutators of rela 
tively Small outside diameter. 
Commutators for dynamo-electric machines 

CCnsist of a large number of copper bars which 
are separated by mica spacers and assembled into 
a cylinder which is mounted on the shaft of the 
machine. In the so-called V-ring construction, 
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the bars have U-grooves in their ends and are 
clamped between V-rings under heavy pressure, 
the V-rings being supported from the shaft of 
the machine. When such a commutator, is in op 
eration, its temperature rises and the parts tend 
to expand. The copper bars; however, have a 
higher coefficient of thermal expansion than the 
V-rings and other supporting parts, which are 
normally made of steel, and thus the bars tend 
to expand more than the supporting elements 
between which they are clamped. This effect is 
aggravated by the fact that the bars reach higher 
temperatures than the supporting elements be 
Cause of the friction of the brushes, which ride 
Cn the bars and the heating effect of the cur 
rents which flow in the bars. Thus the copper. 
bars tend to expand more than the steel sup 
porting and clamping elements, and stresses 
are set up which would tend to cause buckling. 
and distortion of the bars if no provision were : 
made to permit this expansion. This greater 
expansion of the bars with respect to the sup 
porting elements has made it necessary in me 
dium and large size. commutators to devise con 
Structions in which a certain, amount of flex- : 
ibility or resilience is provided in the clamping 
elements to permit them to yield or move slight 
ly as the bars expand and contract, and thus fol 
low up the expansion and construction of the 
bars without releasing or substantially chang 
ing the clamping pressure on them. 
One construction of this type which has been 

found satisfactory for some types of machines 
is shown in the patent to G. W. Penney, No. 
2,045,405, issued June 23, 1936, and assigned to 
Westinghouse Electric & Manufacturing Com 
pany. In the construction shown in this pat 
ent, the commutator bars are clamped between 
V-rings which are mounted on a bushing. Sup 
ported on the shaft. - 
ed on the bushing by means of a flexible an 
nular plate which permits it to yield and follow. 
the expansion and contraction of the bars, and 
the V-rings are drawn together by means of 

One of the rings is mount 
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between the commutator bars and the bushing. 
These bolts serve to maintain the clamping pres 
Sure between the V-rings, and are Sufficiently 
resilient longitudinally to permit the slight. 
movement of the flexibly mounted V-ring which 
is necessary to permit the expansion of the 
bars. 
In the case of high speed commutators, such 

as are used on turbogenerator exciters, for ex 
ample, the Outside diameter of the commutator 
must be kept as small as possible in order to avoid 
excessive peripheral speeds, since such machines 
are usually driven at high Speeds, Such as 3600 
R. P. M. The shaft diameter in machines of this 
type is also relatively large, and there is not suffi 
cient room to place the through bolts and through 
bushing of the construction just described be-, 
tween the shaft and commutator bars without 
exceeding the permissible limit for the outside 
diameter of the commutator. For this reason, it, 
has been necessary in the past in machines of 
this type to use the. shrink, ring, type of com 
mutator in which the bars are held onto a sleeve 
on the shaft by means of steel rings shrunk in 
position over the bars. This type of construc 
tion is considerably more expensive than the V 
ring type, and, the present invention provides a 
construction by, which the V-ring type of COm-. 
mutator can be used on high speed machines. 
The principal object of the invention, there 

fore, is to provide a commutator construction 
which is especially suitable for high-speed.com 
mutators of relatively small diameter. 
A further object of the invention is to provide 

a commutator construction of the V-ring type 
having sufficient flexibility to permit thermal 
expansion of the commutator bars, and which 
requires a minimum of space so, that the out 
side diameter of the commutator can be kept. 
Small. 
A more specific object of the invention is to 

provide a V-ring commutator construction in 
which sufficient flexibility is provided to permit 
expansion of the commutator bars, and which re 
quires no through bolts or through bushing SG 
that the space required is relatively small. 
Another object of the invention is to provide a 

V-ring type of commutator construction in which 
one of the V-rings is flexibly mounted directly. 
on the shaft, and in which provision is made for 
assembling the commutator on the shaft with 
out permitting deflection of the flexible mount 
ing during such assembly. 
Other objects and advantages of the invention. 

through bolts extending in the annular space. 58 will be apparent from the following detailed de 
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scription, taken in connection with the accom 
panying drawing, in which 

Figure 1 is a longitudinal sectional view of a 
commutator embodying the present invention 
and a portion of the machine with which it is 
used; - 

Fig. 2 is a partial transverse sectional view 
approximately on the line II-II of Fig. 1; 

Fig. 3 is a partial transverse sectional view ap 
proximately on the line III-III of Fig. 1; and 

Fig. 4 is a longitudinal Sectional view similar 
to Fig. 1, showing a modified embodiment of the 
invention. 
The invention is shown in the drawing as ap 

plied to a commutator for a high speed dynamo 
electric machine, Such as a turbogenerator ex 
citer, which has a shaft on which are mounted 
the commutator 2 and armature 3. In the par 
ticular machine selected for the purpose of il 
lustration, the central portion of the shaft, on 2 
which the armature 3 is mounted, is of larger 
diameter than the end portion, and has a plu 
rality of longitudinal grooves or flutes 4 cut in 
it. Which function as channels for the circulation 
of ventilating air. The armature core is built up 
of annular laminations 5 which are pressed on 
the shaft and secured to it by means of a key 
6, the laminations being clamped between suit 
able end plates T. The armature core 3 has slots 
8 formed in its periphery, and the armature con 
ductorS 9 are placed in these slots in the usual 
hale. 

The commutator 2 consists of a plurality of 
copper bars O of generally wedge-shaped cross 
Section, which are assembled to form a commu 
tator cylinder, as shown in Fig. 3, the individual 
bars being separated by spacers f l of mica, or 
other Suitable insulating material. Necks or 
risers 2 are provided at one end of the bars and 
the armature conductors 9 are connected to the 
necks. The commutator bars O have V-grooves 
formed in each end, and the commutator cyl 
inder is clamped between V-rings 3 and f4 which 
engage in these V-grooves, and which are insu 
lated from the bars 10 by mica V-rings 5. 
The rear V-ring 3 is intended to be mounted 

directly on the shaft , and for this purpose it 
is provided with a mounting-portion 6, which is 
bored to fit on the shaft with a press fit so that 
the portion 6 is adapted to be rigidly mounted ; 
On the Shaft. The V-ring 3 is connected to its 
mounting portion 6 by a thin section iT which 
forms a flexible annular plate, thus permitting 
a certain amount of axial movement of the ring 
3 Without disturbing its rigid mounting on the 

shaft. 
The V-rings 3 and f4 are connected by a ten 

Sion member 8, which is preferably a hollow 
bushing extending between the V-rings, and hav 
ing Sufficient axial resilience to permit the slight 
axial movement of the V-ring 3. The internal 
diameter of the bushing 8 for most of its length 
is made large enough so that it fits over the 
shaft With a small clearance, but at its end 
Cpposite to the V-ring f3, it has a portion 9 
of reduced internal diameter which is adapted 
to fit on the shaft with a press fit to secure the 
bushing 8 to the shaft. The bushing 8 may 
be attached to the V-ring 3 in any suitable man 
ner. As shown in the drawing, the V-ring is 
internally threaded at 20 and the bushing fa 
has corresponding threads cut on it and is 
Screwed into the V-ring 3 or otherwise made 
unitary therewith, in effect, by other suitable 
healS. The V-ring 4 is slidably mounted on 
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the opposite end of the bushing 8, and means 
are provided on the bushing for forcing the V 
ring 4 against the commutator bars to apply 
clamping pressure between the V-rings. This 
clamping means preferably consists of a ring 
nut 2 which is threaded on the end of the bush 
ing 8 and engages in an annular recess in the 
V-ring 4. 
In assembling the commutator, the bushing 8 

is first attached to the V-ring 3 by means of 
the threads 20, or other suitable means, and the 
commutator bars 0 are then assembled between 
the V-rings. The bushing 8 is then rigidly 
held by a support (not shown) against its portion 
9 and clamping pressure, which may be as high 
as 23 tons, or more, is applied to the V-ling 4, 
so that the commutator bars are Securely 
clamped between the two V-rings, the V-ring 4 
sliding on the bushing portion 9 under the in 
tense applied pressure. The retaining ring-nut, 
2 is then screwed tightly against V-ring f4 for 
maintaining the commutator bars under pres 
sure after the assembling external clamping 
pressure is removed. Since the bushing 8 is 
rigidly secured to the ring f3, the bushing 8 will 
be in tension and Will serve as a tension-mem 
ber between the V-rings to maintain the desired 
clamping pressure on the commutator bars. 
After the commutator has been assembled and 
seasoned, it is placed on the shaft of the ma 
chine by pressing it axially into position, the 
mounting-portion 6 of the V-ring f3 and the 
portion 9 of the bushing 8 securing the com 
mutator to the shaft with a press fit. The press 
action between the shaft and the bushing-por 
tion 9 causes the bushing to expand and results 
in a press fit between the V-ring 4 and the 
bushing-portion 9, anchoring it thereto. 

It has been found that, in the case of turbo 
generator exciters, which are driven directly from 
the turbine which drives the generator, it is not 
necessary to key the commutator to the shaft, 
since there is no torsional vibration or pulsation 
in a turbine drive and no slippage of the com 

For other applica 
tions in which torsional vibration or pulsating 
torques may be applied to the shaft f, it may 
be desirable to key the portion 9 of the bushing 
f8 to the shaft in order to prevent circumferen 
tial displacement of the commutator. 
Since the commutator is assembled on the 

shaft by pressing it into position axially from 
the right-hand end of the shaft, as viewed in 
Fig. 1, it is apparent that the flexible plate 7 
Would be deflected by the axial pressure on the 
mounting-portion 6 of the V-ring 3 and would 
be collapsed against the body of the ring. In 
order to prevent this effect, a plurality of inter 
nally threaded holes 22 are provided in the 
mounting-portion 6, the number and position of 
these holes corresponding to the number and 
position of the flutes 4 in the shaft f, or other 
suitable opening in the armature Spider. Prior 
to assembling the commutator on the shaft, suit 
able Set-Screws 23 (Fig.S. 2 and 3) are inserted 
in the threaded holes 22 and tightened against 
the V-ring 3 to maintain the flexible plate f7 
in its undeflected position while the commutator 
is being pressed on the shaft. After assembly 
of the commutator on the shaft, the set-screws 
can readily be removed since they are easily ac 
cessible through the flutes 4 of the shaft or 
spider, as clearly shown in Fig. 2. 
With Some shaft and armature core designs, 

however, it might not be possible to locate the   
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holes 22 in such a position that the set-screws 
placed in then would be accessible after the con 
mutator is placed on the shaft. In such cases, 
the holes. 22 may be omitted and the construc 
tion shown in Fig. 4 may be employed. In this 
embodiment of the invention, the construction 
of the commutator is the same as that previously 
described, except that a plurality of struts or 
pressure-bars 24 are placed in longitudinal 
grooves cut in the internal Surface of the bush 
ing 8. The lengths of these struts 24, are such 
that they normally engage the mounting-por 
tion 6 of the V-ring 3. The bushing 8 is still 
free to stretch under increased load due to. cop 
per-expansion, since it is attached to the struts 
only at the end 9. The struts prevent deflec 
tion of the flexible plate 7 during the pressed 
fit assembly of the commutator on the shaft. 
The effect of the construction described herein 

will be readily apparent. When the commutator 
is in operation and the copper bars. O become 
heated, they tend to expand more than the steel 
supporting members, and the flexible plate f. 
of the rear V-ring 3 permits this ring to move 
axially sufficiently to allow the expansion of the 
bars. The bushing or tension member 8 is made 
of sufficiently thin cross-section so as to have 
enough axial resilience to permit this movement 
of the ring 3 to take place, and thus the ring 
is permitted to move a small, amount back and 
forth and follow the expansion and contraction 
of the commutator bars 0 without releasing or 
materially changing the clamping pressure. On 
them. Since One of the V-rings is mounted di 
rectly on the shaft, no through bushing is re 
quired for the commutator, and no through bolts 
are necessary since the tension member 8 per 
forms the function for which such bolts have 
been used in prior constructions. Thus, the ra 
dial space required between the shaft and the 
bars for the supporting and clamping elements 
of the commutator is reduced to a minimum, 
making possible the use of V-ring type con 
mutators on high speed machines in which the 
outside diameter of the commutator must be kept 
Small. The use of the bushing 8 is also advan 
tageous in that it avoids the concentrations of 
stress which occurred around the heads of the 
previously used bolts and thus effects a uniform 
distribution of stress around the circumference 
of the V-rings. It will be apparent, therefore, 
that the new construction offers many advan 
tages in that it is very compact and occupies 
a minimum of space, so that the relatively inex 
pensive V-ring type of construction can be used 
for high speed commutators, and also that it has 
sufficient flexibility to permit expansion of the 
copper bars, thus allowing the commutator to 
adjust itself to any thermal condition. 

It is to be understood that the invention is ca 
pable of various modifications and embodiments, 
and is not restricted to the particular construc 
tional forms shown in the drawing for purposes 
of illustration. The invention is not restricted, 
therefore, to the specific details of construction 
shown and described, but in its broadest aspect 
it includes all equivalent modifications and en 
bodiments which come within the scope of the 
appended claims. 

I claim as my invention: 
1. A commutator stucture for mounting on the 

shaft of a dynamo-electric machine, comprising 
a plurality of commutator bars disposed to form 
a commutator cylinder and having V-grooves in 
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their ends, oppositely disposed V-rings engaging 75 

3. 
in the V-grooves of said, commutator cylinder, 
one of said V-rings having a mounting-portion 
adapted to be mounted directly on the shaft and 
having a flexible portion which permits it, to 
move axially as the commutator bars expand 
and contract under the influence of temperature 
changes, a cylindrical tension-member extend 
ing between the V-rings inside the commutator 
cylinder, means for removably but rigidly con 
necting One end of Said tension-member to Said 
flexibly mounted V-ring, the other end of said 
tension-member being mounted on the shaft, the 
second V-ring being supported by said tension 
member, and means on said tension-member for 
holding the second V-ring against the commuta 
tor bars, whereby said commutator bars are 
maintained clamped between the V-rings. 

2. A commutator structure for mounting on 
the shaft of a dynamo-electric machine, COIn 
prising a plurality of commutator bars disposed 
to form a commutator cylinder and having V 
grooves in their ends, oppositely disposed. V-rings 
engaging in the V-grooves of said commutator 
cylinder, one of said V-rings having a main. V 
ring body-portion engaging the V-groove at its 
end of the commutator, and also having a mount 
ing-portion mounted directly on the shaft, and 
still further having a flexible portion joining said 
main body-portion and said mounting-portion 
whereby to permit said main body-portion to 
move axially as the commutator bars expand and 
contract under the influence of temperature 
changes, a tension-member extending between 
the V-rings inside the commutator cylinder, one 
end of said tension-member being rigidly connect 
ed to the main body-portion of said, flexibly 
mounted V-ring, and its other end being mounted 
on the shaft, said tension-member encircling the 
shaft and having sufficient axial resilience to allow 
said movement of the flexibly mounted V-ring, 
the second V-ring being Supported on said tension 
member, and means on the tension-member for 
holding the second V-ring against the commuta 
tor bars, whereby said commutator bars are main 
tained clamped between the V-rings. 

3. A commutator structure for mounting on the 
shaft. of a dynamo-electric machine comprising 
a plurality of commutator bars disposed to form 
a commutator cylinder and having V-grooves in 
their ends, a V-ring engaging in the V-groove 
at one end of the commutator cylinder, means 
for flexibly mounting said V-ring directly on the 
shaft to permit it to move axially as the com 
mutator bars expand and contract under the 
influence of temperature changes, a bushing fit 
ting over the shaft inside the commutator cylin 
der, one end of said bushing being attached to 
said V-ring and the other end of the bushing 
being rigidly mounted on the shaft, a second V 
ring supported on the bushing at its end op 
posite to said first mentioned V-ring and engag 
ing in the V-groove of the commutator cylinder 
at that end, and means on the bushing for hold 
ing said Second V-ring against the commutator 
bars whereby said commutator bars are main 
tained clamped between the V-rings. 

4. A commutator structure for mounting on 
the shaft of a dynamo-electric machine com 
prising a plurality of commutator bars disposed 
to form a commutator cylinder and having V. 
grooves in their ends, a V-ring engaging in the 
V-groove at one end of the commutator cylinder, 
means for flexibly mounting said V-ring directly 
On the shaft to permit it to move axially as the 
commutator bars expand and contract under the 
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influence of temperature changes, a bushing fit 
ting over the shaft inside the commutator cylin 
der, one end of said bushing being attached to 
said V-ring and the other end of the bushing 
being rigidly mounted on the shaft, said bushing 
having a small clearance from the shaft and 
having Sufficient axial resilience to permit Said 
movement of the V-ring, a Second V-ring Sup 
ported on the bushing at its end opposite to Said 
first mentioned V-ring and engaging in the V 
groove of the commutator cylinder at that end, 
and means on the bushing for holding said Sec 
Ond V-ring against the commutator bars Where 
by said commutator bal's are maintained camped 
between the V-rings. 

5. A commutator structure for mounting on 
the shaft of a dynamo-electric machine compris 
ing a plurality of commutator bar's disposed to 
form a commutator cylinder and having V 
grooves in their ends, a V-ring engaging in the 
V-groove at one end of the commutator cylinder, 
a flexible annular plate mounted directly on the 
shaft and carrying said V-ring to permit axial 
movement of the V-ring as the commutator bars 
expand and contract under the influence of tem- 2 
perature changes, a bushing fitting over the shaft 
inside the commutator cylinder, one end of Said 
bushing being attached to said V-ring and the 
other end of the bushing being rigidly mounted 
on the shaft, said bushing having a Small clear 
ance from the shaft and having Slufficient axial 
resilience to permit said movement of the V 
ring, a second V-ring Supported on the bushing 
at its end opposite to said first mentioned V-ring 
and engaging in the V-groove of the commuta- 3. 
tor cylinder at that end, and means on the 
bushing for holding said second V-ling against 
the commutator bars whereby Said commutator 
bars are maintained clamped between the V 
ringS. 

6. A commutator structure for mounting on 
the shaft of a dyinamo-electric machine compris 
ing a plurality of commutator bars disposed to 
form a commutator cylinder and having V 
grooves in their ends, a V-1'ing engaging in the 
V-groove at one end of the commutator cylinder, 
a flexible annular plate mounted directly on the 
shaft and carrying said V-ring to permit axial 
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movement of the V-ring as the commutator bars 
expand and contract under the influence of tem 
perature changes, a bushing fitting over the shaft 
inside the commutator cylinder, one end of Said 
bushing being attached to said W-ring and the 
other end of the bushing being rigidly mounted 
On the Shaft, Said bushing having a Small clear 
ance from the shaft and having Sufficient axial 
resilience to permit said movement of the V-ring, 
a second V-ring supported on the bushing at its 
end opposite to said first mentioned V-ring and 
engaging in the V-groove of the commutator 
cylinder at that end, means on the bushing for 
holding said Second V-ring against the COm 
mutator bars whereby said commutator bars are 
maintained clamped between the V-rings, and 
means effective during assembly of the commuta 
tor. On the shaft of the machine for preventing 
movement of said flexible plate. 

7. A commutator structure for mounting on 
the shaft of a dynamo-electric machine compris 
ing a plurality of commutator bal'S disposed to 
form a commutator cylinder and having V 
grooves in their ends, a V-ring engaging in the 
V-groove at One end of the commutator cylinder, 
a flexible annular plate mounted directly on the 
shaft and carrying Said V-ring to permit axial 
movement of the V-ring as the commutator bars 
expand and contract under the influence of tem 
perature changes, a bushing fitting over the Shaft 
inside the commutator cylinder, one end of said 
bushing being attached to said V-ring and the 
other end of the bushing being rigidly mounted 
on the shaft, Said bushing having a small clear 
ance from the Shaft and having Sufficient axial 
resilience to permit said movement of the V-ring, 
a Second V-ring Supported on the bushing at its 
end opposite to Said first mentioned V-ring and 
engaging in the V-groove Of the Commutator 
cylinder at that end, and means on the bush 
ing for holding said Second V-riling against the 
commutator bars to clamp them between the V 
rings, said flexible plate having a plurality of 
threaded holes therein for the reception of 
Screws during assembly of the commutator on 
the shaft of the machine to prevent movement 
of the flexible plate during such assembly. 

EDWARD J. KREH, JR. 


