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To all whony it may COncerw:

Be it known that I, WALDEMAR MEISSNER,
engineer, a subject of the German KEmperor,
residing at 25 and 26 J oachimsthalerstrasse,
Charlottenburg, near Berlin, Germany, have
invented certain new and useful Improve-
ments in Means for Producing Alternating
Carrents of Low Periodieity; and I do hereby
declare the following to be a full, clear, and
oxact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention refers to means for generat-
ing alternating currents of very low perio-
dicity, such as
magnetic reciprocating machines, and more
especially in concussion rock-drills.

Theinvention consistsina continuous-cur-
rent dynamo provided with a special comma-

tator by means of which a pulsating current

is generated in the external circuit and ol

means for converting the pulsating current
thus obtained into an alternating current.

Of the accompanying drawings, Figure 118
a diagram illustrating the principle upon
which my invention is based. Fig. 2 is a di-
agrammaticalillu stration of meansforexecut-
ing the invention; Fig. 3, a diagrammatical
illustration of a specific embodiment of the
invention, and Figs. 4 to 6 diagrammatical
illustrationsof various modification of specific
means for carrying out the invention.

The same reference-symbols apply to like
parts in all the figures.

Referring at first to Fig. 1, ¢ is meant to
represent the commutator of an ordinary con-
tinuous-current dynamo, and d d the field-
windings of the same. The number of field-
windings d in the divers figures indicates the
number of poles the dynamo is meant to be
provided with, ¢ is a slip-ring supposed to
be mounted on the armature-shaft of the dy-
namo and conductively connacted to one ol
the bars f of the commutator ¢. 1, 2, and o
are contact-brushesof theusual description,of

which two—viz., 1 and 2—slide on the surface

of the commutator ¢, and the third, 3, slides |

on the surface of thering e, 80 that the latter
's continuously in electrical connection with
the bar f. D 1s & pole-changing device coli-
sisting of three contact-pleces d b a,of which
the first and last are conduectively connected

| _ sters with brush 2.
are especially nsed in eleciro-

alternating current.
but there are shown tWo0 g

Finally two brushes 4

with each other, and of two contact-arms 4
and 5, mounted on suitable pivotsand mechan-
ically coupled, so as 10 move in unison, as 1n-
dicated in the drawings, but slectrically 1nsu-
1ated from each other. s1isa translating de-
vice. The principle upon which my present
vention is based will now be explained with
reference to this diagram. When the com-
mutator-bar f registers with the brush 1, the
potential difference between brushes 1 and 5
will be zero. Then as bar fadvances toward
brush 2, the potential difference will increase
and will reach a maximum value when f reg-

It will then begin to
decrease and will again become zero when f
registers with 1, and then the same play will
be repeated. Thus a pulsating current will
be generated in the translating device s, the
periodicity of which for a two-pole generator,
as indicated in Fig. 1, will be equal to the
number of revolutions of the generator in
this sense, that the current will pass from
one maximum to the nextin the same time
in which the generator completes one revo-
lution. Now if the pole-changing device D 18
operated by any suitable mechanism, (not
<hown in the diagram,) which mechanism is
adapted to perform one reversal of the car-
rent every time said current becomes Zero,
this pulsating current will be converted 1nto

an alternating current completing one full

period in the same time in which the genera-
tor completes two full revoluticns.

In Fig. 2 I have diagrammatically
trated speciiic
conversion of

illus-

means for accomplishing the
the pulsating current intc an
The generator is the
same as in Fig. 1;
pole-changing dovices §' and 8% It should
he understood, however, that these two de-
vices are not intended to be used simultane-
cusly, but rather represent different modifl-

- eations of the alectrical connections adapted

to bring about the desired result, The pole-
changing device consists of a pair of slip-
rings ¢ ¢ and a pair of brushes 0 and 7,
mounted to slide on these contact-rings, re-
spectively. Besides these slip-rings the de-
vice is provided with a third ring, consisting
of two segments ¢ and b, conductively con-
nected to the slip-rings ¢ and e, respectively.
and 5 are provided,
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sliding on the
the translating device ¢
the brushes 4 and 5, and brush 7 is connect-
generator and brush 6 to
brush 3 of the seénerator. In the case illus-
trated with reference to Q2 the translating
device is inserted between the brushes & and
7, and brush 4 is connected to brush 1 of the
generator and brash 5 to brush 5 of the gen-
erator. It will be evident that after avery
half-revolution of this pole-changing device

brushes 4 and 5 register with the insulating
portions of tke circumference of the slip-ring
which separates the segments ¢ and 5—3a ro-
versal of the current flowing in the circuit of
the translating device will be effected. Con-
sequently in order to establish synchronism
between the bole-changing devices S’ ana 5%
and the generator, the revolution of the gen-
erator - shaft should be transmitted to the
shaft of the pole-changing device by a gearing
which makes the ratio of the two revolutions
astwotoone. Itwill benoted that the devices
S'and S?are in al] respects equivalents of the
(Shown in Fig. 1.) Tt will also be
noted that either way of connecting up these
pole-changing devices with the generator and
the translating deviee will have the same of-
fect upon the Iattor. When there is no gelf-
induction in the translating device and the
pole-changing device is mounted insuch a way
that the brushes 4 and 5 register with the in-

brush 1, the current in
be naught during the reversal of the current;
but when self-induction obtains in s there
will Dbe established a difference of phase be-
tween the current and the electromotive force
generated, and the consequence will be that
at the moment of reversal a current of def-
nite sirength will be fio wing in the circeuit, and
this eurrent would tend to ecreate sparking at
the brushes 4 ang 5, with all the deleterious
results following therefrom. In order to ob-
viate this dj ficulty, I malke the brushes 4 and
9 80 broad with relation to the insulating-
Pleces in the circumference of the pole-chang-
Ing device a b that at the moment of reversal
the segments ¢ and b are short-circuited.
Consequently at this moment no pressure can
obtain between the two segments ¢ and b,
and the reversal will take place without spark-
Ing.

As I have hereinbefore
speed of the shaft of the pole-changing de-
vice with reference to the speed of the gen-
orator-shaft should be as two is toonein this
case; but this rule ean he more generally ex-
bressed by stating that if the nug mber of poles
1n the generator is ap this ratio should be ag
D 18 to two, and it will be seen that for
equal to two or for four-pole generator this
Thismeansthat the pole-chang-
device can be directly coupled

said, the ratio of

slip-ring « 0. In the case of &'
18 inserted betweeon |

| Lo obtain synchronism the
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shaft of the generator, or, in fact, be mounted
' A modification of my present in-
vention embodying this result 1s diagrammat-
ically shown in Fig. 3. Instead of two field-
windings d d four are provided, correspond-
Ing tothe four poles of the dynamo; likewise,
Instead of one brush 1 there are two. On the
other hand, the two slip-rings " and e2 are re-
placed by the single slip-ring e%, which is con-
nected to the segment 0, and the segment ¢
18 connected to the bar /. The other connec-
tions strictly correspond to the case shown in
Fig. 2 with reference to S', and the action of
the whole arrangement will readily be under-
stood with the help of the foregoing explana-
tion,

From the foregoing, moreover, it will be
understoed that in ordep to obtain the de-
sired synchronism between the generator-
shaft and the bole-changing device it is only
necessary that one reversal should take
place every time the bar fof the commutator
¢ registers with one of tha brushes1. Onthe
other hand, a reversal takes place everytime

| the brushes 4 and 5 register with the insnlat.-

Ing-pieces Separating the segments a and b
on the eircumference of the pole-changing
device. It follows that it will be possible to
vary the actual speed of the bole-changing
device independently of the speed of the gen-
erator if the number of segments ¢
thecircamference of the pole-changing device
1s increased and correspouding segments are
Interconnected. If instend of giving the ring
of the pole-changing device two segments, i
18 formed of four,six, &e., segments,evidently
a reversal does not take place after every
half-revolution, but rather after every fou rth,
sixth, &e., part of 1 revolution, and in order

changing device must be varied accordingly.
If the number of pairs of segments ¢ and J)
be called 7 and the number of poles of the
senerator 2p as above, the ratio obtaining
between the speeds of Lhe generator and the
pole-changing deviee wonld be 2n: p forsyn-
chronism, and this valye being dependent
upon the value of 7 hesides that of p it is
evident that it can be made equal to 1 for
any value of p that is divisible by 2 by giv-
ing »n the valuae g
use a direct coupling between the generator-
shaft and the pole-changing device not only
in a four-pole machine, but likewise in an
eight, twelve, &e. pole mmachine.

In all cases the number of periods of the
alternating current obtained in the unit of
time is half that of an alternating current
that would begenerated by the same machine
when directly used as an alternator hy pro-
viding it with two slip-rings. |

Referring now to Ifig. 4,i6 will be seen phat
1t 1s in all genera] featuresa repetition of the
pole-changing device 8% in IFig. 2, the only
difference being that instead of simple insa-

It is therefore possible to

with the i lating-pieces being arranged for separating

and b on

speed of the pole- .
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the segments ¢ and b a number
provided,which may be formed of insulating
material, but which, however, I prefer 10
form of metal pieces separated from each
other by insulating material. Withsuchln-
sulating devices in order o short-cireuit the
segments ¢ and 0 at the moment of reversal
‘he brushes 4 and 5 are made In pairs, the
single members of each pair being placed at
circumferential distances corresponding 1O
‘he circumferential length of the insulating
device separating the conductive segments.
This arrangement I have found advantageous
in all cases in which the tension of the cur-
rent to be generated is not quite small. Prac-
tical experience has shown that with ordi-
nary insulating-segments, &s indicated in the
foregoing figures, the apparatus acts satistac-
torily for a short time; but soon a film of
metal forms on the surface of the insulating-
segments and violent sparking is the conse-
quence. On the other hand, by applying the

insulating device, consisting of metal pieces

30

35

separated by pieces of insulating material,
thie difficulty 18 absolutely avoided. 1 find,
moreover, that it is not so important to 1n-
crease the circumferential length of the insu-
lated pieces as it is to 1ncrease the number of
them in order to obviate sparking.
readilyseen thattheefiect of thisarrangement
is exactly the same as the effect of that de-
seribed with reference tothe foregoingfigures,
if only the condition be fulfilled that the con-
ductive segments are not shorter than the dis-
tance of the members of each pair of brushes

Tt is therefore possible to increase

~ the total length of the insulated segments up
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to one-quarter of the total cirenmference for
aach insulating device, and Dy this disposl-
tion the maximum of security against spark-
ing is obtained.

Fig. 5 shows another
pole-changing device.
foregoing that in order to obtain the desired
reversal with the described arrangements the
hrushes or pairs of brushes 4 and 5 must be
placed exactly opposite each other; but if in-
stead of using one two-pole-changing device
I use two one-pole-changing devicesI will evi-
dently be free to place the brushes at any parb
of the circumference if the segments of the
slip-rings are arranged accordingly. Thus,
for instance, the brushes may be placed in
:mmediate vieinity of each other, as in Kig.
5, and in some cases I prefer this arrange-
ment, because when sparking oceurs 1n conse-
quence of a faulty adjustment of the brushes
they can be controlled more easily when both
are located at the same side of the pole-chang-
ing device. |

The above-deseribed arrangement cai with
proper modifications also be employed for
producing polyphase alternating currents in-
and the sim-
plest case 1s obtained in the production of
two currents removed DY one-quarter of a

period from each other. Such currents cain

modification of the
Tt is evident from the

of pieces are | be

period will be reversed.

g,
s

produced from the generator, as above de-
seribed, by providing 1b with two slip-rings
e, each of which ‘s connected to a bar of the
commutator ¢, such bars being chosen as are
removed by one hundred and eighty degrees
from each other. I prefer, however, to use
the arrangement lustrated in Fig. 6,in which
only one slip-ring & is provided, and the two
currents are taken from brushes 1 and 3 and
9 and 3, respectively. The corresponding
pole-changing device is shown In proper con-
Hection with this arrangement in Fig. 6.

Fig. 7 shows this modification applied to
ihe case of a four-pole machine, as in Fig. 3.
Both figures will be readily understood with-
out being explained 1n detail. It will suffice
to say that in both cases the reversal of the
current issuing from the negative pole of the
generator takes place at the moment illus-
trated in the figure, and atter one-quarter of
a revolution of the pole-changing device the
other current removed DY one-quarter of a
In the figure two
iranslating devices s" and s* are shown ¢oOI-
responding to the two currents, and the dif-
ference of phase in both is indicated by their
relative angular position. |

As will be seen by persons conversant with
the art the same method can be employed
for obtaining three or more polyphase cur-
rents; but it will be observed that by adjust-
ing the brushes 12, &e., at angular distances
of one hundred and twenty degrees from each
other a difference of phase of only sixty de-
grees 18 obtained, so that it will be necessaly
to arrance the connections accordingly. In
a1l cases it will be necessary to employ sepa-
rate pole-changing devices for each current;
but it is evident that these devices may be
mounted on the same shaft.

The generator may 0e driven either mechan-
ically or electrically, and for this latter pur-
pose the malins m/ and m? are shown on all the
drawings. Moreover,1n all the figures I have
<hown the field of the generator in a shunt
connection: but series windings micht also
be employed, if desirable, either by using the
continuous current of one of the mains m' or
m? or also the pulsatory current generated
by the dynamo itself. If two polyphase cur-
rents be generated, as 1n the cases of Ifigs. O
and 7, both currents should besuperposed for
feeding a field-winding connected in series.
Assuming the curve shapes of the currents
t6 be true sines, the sum of both currents
would in this case be a true continuous cur-
rent. |

‘Returning now to Fig. 2 and assuming that
the translating device s contains an appreci-
able amount of self-induction an appreciable
difference of phase between the current gen-
orated and the terminal electromotive force
of the generator will be established. Conse-
quently, since reversal is effected at the mo-
ment in which the terminal electromotive
force of the generator becomes naught, acur-

rent of definite intensity will still be flowing

70

80

gcC

95

ICO

105

110

115

120

125

130




1O

3

25

35

4.0

45

0

25

6o

1n synchronism with

<L

in the cirenit. It ig to be remarked that at
the moment of reversal, which is shown in
the drawings, the brushes 4 and 5 are not only
short-circuited by the segments ¢ and O, but
also by the cireuit formed by the brushes 1
and 3 and the slip-ring e and bar /. The
long arrows disposed along the different
branches of the circuit are meant to represent
the direction of the current flowing in that
branch at the moment before the brushes 4
and 5 are short-eircuited—-—tha,tisgwhen brush
4 touches segment ¢ only and brash 5 touches
segment b only. The short arrows indicate
the direction of the current in the respective
parts of the circuit at the moment immedi-
ately following the commutation, Itis to be
noted thatin tonsequence of the difference of
phase between the cuarrent and the electyo-
motive force a reversion of the current only
takes placein that part of the cireuit which s

Trepresented by the brushes1 ang 3, slip-ringe,

and bar £. At the moment of commutation
the part of the current flowing in the seg-
ments s and b will be transferred to this
branch, and there wil] be no sparking, pro-
vided this branch be free from self-induction.
It is evident that this condition can be prac-
tically fulfilled in all cases, and consequently
sparking can be effectually avoided, though
the translating device § may contain any
amount of self-induetion.

Having now particularly deseribed and as-
certained thenature of my said invention and
In what manner the same is to be performed,
I declare that what I claim is—

1. Means for producing alternating cur-
rents of low periodicity of any number of
phases which means consist in the combina-
tion, with a continuous-current dynamo, of a
pole-changing device inserted between the
brushes and one bar of the commutator of
sald dynamo and means for operating the
sald pole - changing device in synchronism

with the commutator of sald dynamo, sub-

stantially as and for the purpose deseribed.
2. Means for producing alternating cur-
rents of low periodicity which means consist;
in the combination, with g continuous-cur-
rent dynamo, of a slip-ring mounted on the
armature-shaft and connected to one of the
bars of the commutator of said dynamo, a
brush mounted to slide on sald slip-ring, g
circuit formed between said brush and a
brush of the dynamo, a pole-changing device
inserted in said circuit, and means for oper-
ating said pole-changing device in synchro-
nism with the armature of sald dynamo, sub-
Stantially as and for the purpose described.
5. Means for producing alternating cur-
rents of low periodicity which means consist,
in the combination, with g continuous-cur-
rent dynamo, of a slip-ring divided into Seg-
ments, such segments being in electrical com-
munication with the brushes and with one
bar of the commutator of the dynamo, respec-
tively, and means for rotating the slip-ring

the commutator of the |

745,508

| dynamo, substantially as and for the purpdse

set forth.

4. Means for producing alternating ecur-
rents of low periodicity which means consist
in the combination, with g continuous-eur-
rent dynamo, of g slip-ring consisting of seg-
ments, such segments being in electrical com-
munication with the brushes and with one
of the commutator-bars, respectively, of the
said dynamo, the Segments of the slip-ring be-
Ing separated [romn each other by a plurality
of insulated pleces, and means for rotating
the said slip-ring in synchronism with the
sald dynamo, substantially asand for the pur-
pose described.

5. Means for producing alternating cur-
rents of low periodicity which means consist
in the combination, with g continuous-cur-
rent dynamo, of g slip-ring formed of Seg-
ments, such segments being in electrical com-
munication with the brushes and with one
commutator-bar, respectively, of the said dy-
namo and being separated from each other by
insulating devices, each device comprising
a plurality of insunlated pleces, of pairs of
brushes cooperating with said slip-ring the
members of each pair being removed from
each other by the angular length of each in-
sulating device and being conductively con-
nected with each other, and means for rotat.
Ing said slip-ring in synchronism with the
commutatorof thegaid dynamo, Substantially
as and for the purpose set forth.

b. Means for producing alternating cur-

‘rents ot low periodicity which means consist

in the combination, with a conbinnous-cur-
rent dynamo, of a slip-ring formed of a plu-
rality of pairs of Segments, means for elec-
trically connecting said pairs of segments al-
ternately to a bar of the commutator and to
the brushes of the said dynamo, and means
forrotating said slip-ringin synchronism With
thecommutatorof said dynamo, s1iy bstantially
as and for the purpose described,

7. Means for producing alternating cur-
rents of low periodicity which means consiss
in the combination, with a continuous-cur-
rent dynamo having p pairs of poles, of a slip-
ring formed of 2n segments in electrical com-
munication with one commutator - bar and
with the brushes of said dynamo, respectively,
and means for rotating said slip-ring with a
speed of 2n : p multiplied by the speed of said
commutator of said dynamo, substantially as
and for the purpose deseribed.

5. Means for producing alternating cup-
rents of low periodicity which means consist
In the combination, with a continuous-cur-
rent dynamo having P pairs of poles, of a slip-
ring formed of pairs of segments alternately
connected eleetrically to the brushes and one
commutator-barof said g ynamo, respectively,
the number of said pairs of segments being
equalto p : 2andsaid slip-ring being mounted
upon and adapted to rotate with the commu-
tator-shaft of said dynamo, Substantially as

and for the purpose set forth,
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9. Means for producing polyphase alternat-
ing currents of low periodicity which means
consist in the combination, with acontinuous-
current dynamo, of a slip-ring for each cur-
rent of separate phase, such slip-rings con-
sisting of segments alternately connected elec-
trically to respective brushes and to & com-
mutator-bar of said dynamo, and means ior

rotating said slip-rings in synchronism with |

the commutator of gaid d ynamo, substantially 7o

as and for the purpose described.
In testimony whereof 1 have affixed my Sig-
nature in presence ot two witnesses.

WALDEMAR MEISSNER.

Witnesses:
HENRY HASPER,
WoLDEMAR HAUPT.
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