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To aZZ whom. it many 0071,0077»; In the drawings, A represents a suitable 
Be it known that I, IVILLIAM SEAFERT, a base, upon which are mounted the magnets 15. 

citizen of the United States, residing at Chi- C and 0’ represent the pole-pieces, the 
cage, in the county of Cook and State of Illi- former being in the present instance formed 

5 nois, have invented a certain new and useful in one piece with the-base, and the latter be- 55 
Improvement in Dynamo-Electric Machines, ing mounted on top of the magnets]; and 0011-‘ 
which is fully set forth in the following spcci~ nected thereto by suitable pins 7). In this 
?eation, reference being had to the accompa- construction the position of the pole-pieces is 
nying drawings, in which— - such that one is above and the Other below 

[0 Figure 1 is a plan view of an apparatus the armature,whichisinclosed between them. 60 
embodyingmyinvention, the upper pole-piece 1) represents the armature-shaft, provided 
being removed; Fig. 2,a sectional view of the with a suitable d riving-pullcy d, and mounted 
same taken on theline 1 1 of Fig. 1; Fig. :3, a in suitable bearings l)’. _ 
sectional view taken on the line 2 2 of Fig. 1; E represents thearmature,which is mounted 

15 Fig. 1.1., a detail sectional view showing the on the shaft, l),so as to rotate along with said 65 
mechanism by means of which the armatnreis shaft, but at the same time be ‘free to move 
moved; Fig. 5, a similar view taken from the longitudinally thereon in case the said shaft 
opposite side; Fig. 6, a plan view of a modified has no endwise motion, as in the construct-ion 
form of apparatus, the upper pole~piecc re- shown. This resultmaybe effected by means 

20 moved; Fig. 7, a sectional view taken on the of a spline d’ on the shaft,which enters a cor- 70 
line 3 3 of Fig. 6; Fig. 8, a view similar to Fig. responding groove 6 in the hub of the arma 
7, showing another modi?cation; Fig. 9, a sec- ture. The armature-shaft I) may be, of 
tional view similar to Fig. 2, and iliustratinga course, capable of longitudinal motion, it do 
modi?cation of the construction therein sired, in which case the armature will be 

25 shown; and Fig. 10, a detail sectional view ?xed thereon. / 75 
taken on the line at at of Fig. 9,the ?eld-mag- The armature E may be of any suitable 
nets and pole~pieces ‘being omitted. construction so ‘far as its structural‘ elements 

' Like letters refer to like parts in all the ?g- are concerned, my present invention relating 
ures of the drawings. solely to the external con?guration thereof. 

30 My invention relates to dynamo-electric As to this latter feature, the armature may be 80 
machines, and has for its object to produce described as being of a varying diameter from 
an apparatus of this description capable of ‘end to end, the diameter decreasing gradually 
use eitheras a generator or as a motor,wherein from one end to the other thereof. The form 
the elcctro-motive force may be regulated which I prefer is that which is shown in the 

3 5 with great nicety and Without the disadvan- ‘ drawings, in which the armature has the form 85 
tages attendant upon the ordinary methods of the frustum of a cone, or in the case of an 
employed for this purpose. armature of a radial structure the form will 
To this end my invention consists in cer~ be such that the armature will describe in its 

tain novel features, which I will now proceed revolution the frustum of a cone. The diminu 
40 to describe, and will then particularly point tion of the diameter of the armature may be 90 

out in the claims. a step-by-step diminution, but this is obvi 
I will ?rst describe a construction embody- ously an’ equivalent of the frusto - conical 

ing my invention as applied to a dynamo-elec- shape shown, since the latter may be consid 
tric machine of any well-known type,wherein ered as composed of an in?nite number of in 

45 an armature is caused to revolve between the ?nitely small steps. The pole-pieces O and 95 
pole-pieces of suitable electro-magnets, pre- C’ are shaped to conform to the shape of the 
mising that ‘my invention is in no way llilh armature or to the body generated by the 
ited to that particular type of machine, but revolution thereof—in other words, their sur 
is equally applicable to other well<known faces may be said to be parallel to the sur-> 

50 forms. “ I face of the armature—-and they inclose and 100 
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de?ne a space or ?eld of force which limin 
ishes in diameter from end to end,and which 
in the construction shown has a frusto-coni 
cal form proportionate in its dimensions to 
that of the armature. 
F represents the commutator, which in the 

present instance is shown as mounted rigidly 
on the shaft D and connected to the arma 
ture by ?exible wires f, so that the armature 
may be moved relatively to the commutator 
without a?ecting the connection between the 
two. The brushes F’ are of any suitable con 
struction, and are shown in the present in 
stance as supported by a ?xed yoke f’, 
mounted on one of the bearings D’. These 
connections may be effected in various other 
manners—as, for instance, by elongating the 
commutator ani causing it to move with the 
armature-such a construction being shown 
in Figs. 9 and 10 of the drawings, in which 
the elongated commutator is shown as con 
nected to the hub of the armature. 

It will be seen from the preceding descrip 
tion that the armature is free to move in the 
direction of its axis of rotation. Various 
means may be employed, either automatic or 
under the control of the operator, for effect 
ing this movement. In the present instance 
I have shown an automatic mechanism con 
trolled by the current for effecting this result. 
G represents a lever pivoted on a suitable 

support g and provided about midway of its 
length with a yoke G’, which embraces a 
groove 6’ in the hub of the armature E. A 
screw g’ is attached to the free end of the le 
ver G and passes through suitable guide-bear 
ings g2 on a support G2, mounted on the base A. 
H represents a friction-wheel threaded in 

ternally to correspond with the screw g’, and 
mounted on said screw between the bearings 
92, so that the rotation of said friction-wheel 
in one direction or the other will move the 
screw g’ one way or the other.v 

I represents a yoke-lever mounted loosely 
on the shaft D as a fulcrum, and provided at 
one end with an armature 2', below which is 
located an electro-magnet I’, arranged in the 
main or in a shunt circuit. 

I2 represents a spring arranged to thrust 
the lever I normally upward and move the 
armature 1' thereof away from the electro-v 
magnet I’. This spring is preferably a coiled 
spring mounted on a supporting-rod i’, which 
rod is threaded at its lower end to receive a 
nut i2, by means of which the pressure of the 
spring 12 may be adjusted. 
J represents a gear-wheel secured on the 

armature-shaft D, between the arms of the 
lever I. 

J’ and J 2 represent gear-wheels mounted in 
the yoke j of the lever Land meshing with 
each other, while one of them——in the present 
instance, the gear-wheel J ’—meshes with the 
gear-wheel J, so that the said gear-wheels 
J’ and J 2 revolve in opposite directions. The 
gear-wheel J’ is provided with a friction-wheel 
j’, and the gear-wheel J 2 is provided with a 
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similar friction-wheel 7'2, said friction-wheels 
being so arranged that as thelever I is moved 
upon its fulcrum either one of said friction~ 
wheels maybe brought into contact with the 
friction-wheel II to rotate the same. The con 
nectious may be as shown in Fig. l, a wire 7.: 
leading from one of the brushes to the ?eld 
magnets, and a wire it" leading from these 
latter to the outer circuit. A return-wire 7.‘? 
leads to the eleetro-magnets I’, and a wire 7.x“ 
leads from said magnet to the other brush, 
thus completing the circuit. 
The apparatus 'thus organized operates in 

the following manner: Let it be supposed that 
the armature is rotating and furnishing the 
normal output, which is sufficient for the pur 
poses required. lVhen this condition of 
atfairs obtains, the current. passing through 
the electro-magnet I’ causes said electro-mag 
net to just balance, by its attraction of the 
armature i, the force of the spring I2. The 
lever I is therefore held in such a position 
that neither of the friction-wheels ,7" or {jg is 
in contact with the friction-wheel II. \Vhen 
from any reason—sueh, for instance, as the 
increase in the number of elements in the 
circuit-a larger output of electrical energy 
is called for, there will be a corresponding 
decrease in the strength of the current pass 
ing through the eleetro-n'lagnet I’. This de 
crease will permit the spring I2 to vibrate the 
lever I upon its ‘fulcrum, and thereby bring 
the friction-wheel j’ into contact with the fric 
tion-wheel II. A rotary movement will thus 
be imparted to the said wheel II, which will 
effect a movementof the screw g’ to the right 
in Fig. 1, which movement will be transferred 
through the medium of the lever G to the ar— 
mature E, and the armature will also be 
moved to the right. Owing to the conforma 
tion of the armature and of the pole~pieces of 
the ?eld -magnets, hereinbefore described, 
this movement of the armature will bring its 
peripheral surface nearer to the surface of the 
pole-pieces, and the armature will thus be 
caused to cut a greater number of lines of 
force, thereby increasing the output. \Vhcn 
the armature has been moved su?iciently 
close to the pole-pieces of the ?eld-magnets 
to bring the current up to its normal strength, 
the eleetro-magnetl’ will again overcome the 
pressure of the spring 12, and the lever I will 
resume its normal position,thus arresting the 
longitudinal movement of the armature. 
Jonversely, when the strength of the current 
is too great, the eleetro-magnet I’ will draw 
the armature i farther down against the ac 
tion of the spring I2, and will bring thelower 
fr'ction-wheel j2 into contact with the frie 
tion-wheel H. This latter will then be re 
tated in the opposite direction to that previ— 
ously described, and, through the‘ medium of 
the connecting mechanism, will move the ar 
mature along its shaft in the opposite direc 
tion, or to the left. It will be seen at once 
that this motion of the armature will increase 
the distance between its peripheral surface 
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and the surface of the pole-pieces of the ?eld 
magnets, whereby the armature will cut a 
less number of lines of force, and the strength 
of the current will be correspondingly re 
duced until 'it reaches the normal strength, 
when the electro-magnet and spring will again 
balance each other. and the armature will re 
main stationary, so far as longitudinal mo 
tion is concerned. It will thus be seen that 
with the construction which I have devised 
the armature may be made to cut a greater 
or a less number of lines of force in themag— 
netic ?eld in a given time without necessa 
rily changing the number of its revolutions, 
or, in other words, its speed, and this result 
may be accomplished either at the will of the. 
operator or automatically. In the case of a 
motor the armature may be caused to be 
acted upon by a greater or less number of 
lines of force, and the power of the ?eld-mag 
nets may be increased or decreased, asisnec 
essary. In either case the apparatus will be 
caused to yield just the amount of me 
chanical or electrical energy it may be called 
upon to furnish, thus establishing a mutual 
and dependent relation between the gen 
erator and motor, or between the generator 
and any other element or elements in the 
external circuit employed in converting elec 
trical energy into light, heat, or mechanical 
motion. Thus two or more motors or other 
elements may be operated in series, and the 
motor or element ‘most distant from the 
source of energy may be operated to consume 
the most energy,irrespective of the energy 
consumed by any one or more of the inter 
vening elements, and irrespective of the po 
sition of such element in the series. Thus 
each motor or other element will make a dis 
tinct call upon thegenerator for the exact 
amount of energy it needs, and the sum total 
of the output of the generator will be the sum 
total of the combined calls plus the necessary 
resistance of the conductor, forming the path 
of the current. ' 

In the method usually employed in regu— 
lating the current arti?cial resistance of some 
kind is inserted in the circuit, and the useless 
work done in forcin g the current through this 
resistance is of course lost. By reason of the 
construction which I have devised this disad 
vantage is entirely obviated and the entire 
output may be used for useful Work. 

It is obvious that my invention. is not lim 
ited in its application to a dynamo-electric 
machine employed for the production of elec 
tric energy, but is equally applicable to elec 
tric motors. It is also obvious that it is 
equally applicable both to direct and alter 
nating current machines. Moreover, although 
I have described the armature as being mov 
able relatively to the ?eld-magnets—~a con 
struction which I prefer, owing to the obvious 
mechanical advantages which it presents-it 
will be seen at once that by a mere reversal 
the ?eld-magnets may be moved relatively to 
the armature. Such a construction I have 

shown in Figs. ‘6 and '7, in which the armature 
E is ?xed upon the shaft D, while the ?eld- 
magnets B, with their pole-pieces O and C’, 
are mounted upon suitable ways L, upon 
which they may move in a direction parallel 
to the axis of rotation of the armature. ‘This 
movement may be effected in any suitable 
manner, and in the present instance I have 
shown mechanism by which this motion may 
be accomplished by hand at the will of the 
operator, although, of course, some such an 
tomatic means as that previously described 
may be applied thereto. In this construction 
M represents a threaded shaft mounted in 
suitable bearings upon the base A and pass 
ing through a ?xed nut m, attached to the 
pole-piece C. At its outer end the screw-shaft 
M is provided with a bevel-gearm’, with which 
meshes a correspond ingbevelgearn, mounted 
on avertical shaftNgvhich is provided at its 
upper end with a hand—wheelN’, by means of 
which it may be rotated. It will be at once 
seen thatthc movement thus imparted to the 
electro-n'iagnets and their pole-pieces is just 
as effective in increasing or decreasing the 
lateral distance between the armature and 
pole-pieces as is the movement of the arma 
ture itself. It may be advisable to move both 
the armature and the i'nagnets, and my in 
vention also contemplates such an apparatus. 
Such a construction'I have shown in Fig. S of 
the drawings, the construction bein substan 
tially the same as that shown in Figs. (3 and 
'7 and just described, with the exception that 
the armature-shaft I) is capable of longitudi 
nal motion in 'its bearings, and there is con 
nected thereto an arm 0, provided with a base 
0’, mounted on the ways L. The shaft M 
passes through the base 0’, which is suitably 
threaded to receive it, and the thread on this 
portion of the shaft is the reverse of the 
thread which passes through the nut m. The 
arm is so connected to the shaft D as to per 
mit this latter to rotate freely therein, but. to 
cause it to move longitudinally along with 
said arm, the connection shown in the pres 
ent instance being by means of a screw 0 
passing downward through the arm and en 
tering a circular groove 0’ formed in the shaft. 
In this construction the yoke f’, which sup 
ports the brushes F’, is attached to the arm 
0, so as to more therewith, while the com 
mutator is connected to the shaft and arma 
ture in the usual manner. It willv be at once 
seen that by rotating the hand-wheel N’ in 
one direction or the other the armature and 
magnets maybe caused to approach or recede 
from each other. 
My invention is also applicable to that type 

of machines wherein a rotatingarmature sur 
rounds and incloses a ?xed central ?eld-mag 
net or ?eld-magnets, it being only necessary 
to construct these elements so that they will 
have a diminishing diameter from end to end 
and render one of them movable with respect 
to the other. 
Various modi?cations in the details of the 
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construction shown and described will readily 
suggest themselves, and I therefcre do not 
wish to be understood as limiting myself 
strictly to the precise details hereinbefore de 
scribed, and shown in the drawings. 
Having thus described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is— 

1. In a dynamo-electric machine, the com 
bination, with an armature of diminishing di 
ameter from end to end, of a ?eld-magnet or 
?eld-magnets having pole-pieces of corre 
sponding shape, one of said elements being 
movable with respect to the other in the di 
rection of the axis of rotation of the armature, 
whereby the lateral distance between the sur 
faces of the armature and pole-pieces may be 
varied, substantially as and for the purposes 
speci?ed. 

2. In a dynamo-electric machine, the com 
bination, with the armature of diminishing 
diameter from end to end, of a ?eld-magnet 
or ?eld-magnets provided with correspond 
ingly-shaped pole-pieces, one of said elements 
bein free to move relatively to the other in 
the direction of the axis of rotation of the 
armature, and means controlled by the cur 
rent for automatically effecting said move 
ment, substantially as and for the purposes 
speci?ed. 

3. In a dynamo-electric machine, the com 
bination, with the stationary ?eld-magnet 0r 
?eld-magnets provided with pole-pieces in 
closing a magnetic field of diminishing diam 
eter from end to end, of a revolving armature 
diminishing in diameter from end to end, said 
armature being free to move longitudinally 
or in the direction of its axis of rotation, sub 
stantially as and for the purposes speci?ed. 

at. In a dynamo-electric machine, the com 
bination, with the frusto-conical armature, 
of the ?eld-magnets provided with corre-‘ 
spondingly-shaped pole-pieces inclosing the 
same, one of these elements being movable 
relatively to the other in the direction of the 
axis of rotation of the armature, substantially 
as and for the purposes speci?ed. 

5. In a dynamo-electric machine, the com 
bination, with the ?eld-magnets and their 
pole-pieces, of the armature-shaft, the com 
mutator ?xed on said shaft, and the armature 
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splined on its ‘shaft free to move longitudi 
nally thereon and flexibly connected to the 
commutator, substantially as and for the pur 
poses speci?ed. 

6. In a dynamo-electric machine, the com 
bination, with the rotating armature dimin 
ishing in diameter ‘from end to end, of the 
?eld-magnets having correspondingly-shaped 
pole—pieces inclosing said armature, said ar 
mature being free to move in the direction of 
its axis of rotation, and means controlled by 
the current to move said armature into or out 
of the ?eld of force upon a decrease or in 
crease of, the current strength, substantially 
as and for the purposes speci?ed. 

'7. In a dynamo~electric machine, the com 
bination, with the frusto-conical revolving 
armature and the ?eld-magnets having cor 
respondingly-shaped pole-pieces, of a lever 
connected to the hub of the armature, a screw 
connected to said lever, a friction-wheel 
mounted on said screw to impart longitudinal 
motion to it in either direction, a second lever 
provided at one end with two friction-wheels 
rotating continuously in opposite directions, 
and a spring and electro-magnet arranged in 
the circuit to control said lever and cause 
either of said friction-wheels to engage with 
the friction-wheel on the screw upon a corre 
sponding variation in the current strength, 
substantially as and for the purposes speci~ 
?ed. 

8. In a dynamo-electric machine, the com 
bination, with the ?eld-magnets and the ar 
mature movable in the direction of its axis 
of rotation, of the lever G, screw g’, and fric 
tion-wheel II for operating said screw, the le 

ver I, provided with the continuously-rotatin gear-Wheels J’ and J2, ‘having friction-wheels 

j’ and ‘7'2, the gear-wheel J, mounted on the 
armature-shaft to actuate said gear-wheels J’ 
and J 2, the armature t', the electro-magnet 1’, 
arranged in the main or a shunt circuit, and 
the spring 12, provided with means for ad 
justing its pressure, substantially as and for 
the purposes speci?ed. 

WILLIAM SEAFERT. 

\Vitnesses: 
CARRIE FEIGEL, 
IRVINE MILLER. 
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