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To all whom it may concern:
Be 1t known that I, Joun L. Murpock, a
citizen of the United States, and a resident of

Boundbrook, in the county of Somerset and
otate of New Jersey, have invented 8 new |

and Improved Rotary Converter, of which

~ the followmg is a full, clear, and exact de-
scription. | S

10

My invention relates to so-culled ““current
shaping mechanism,” my more particular ob-
- Ject being to produce a rotary converter, for

selecting from three-phase alternating. cur-

- rents predetermined portions of said cur-

15

rents, 1 such manner as to accumulate the

“effect of the portions thus selected, and thus
- buld up a virtually direct current which is

‘practically constant.

‘tails of construction incidental to

20

My mvention further relates to éertaih de-
Is of const CAITYINg
out the object above stated, and particularly

to mechanism for accomplishing the follow-

Ing purposes; to 'wit: 1. To avoid sparking

- at the brushes used for the direct current. 2.

“L'o provide a broad bearing surface for the?di-_

25

-~ face being as completely available as possi-
ble. 3 ,
the armature independently of the breaking

30

rect current brushes, the entire bearing sur-
3. 'L'o stop the flow of currernits through

action of the brushes relative to the sectors,
thus rendering it impossible for a spark to

~take place when a sector leaves a brush. 4.
- To dispose the brushes, field magnets, sectors
. and wire connections, in such manner that

o 5

the relation of the various parts one to an-
other may be determined by knowing the Po-
sition of any one of said parts. 5. To em-
ploy upon the direct current side of the con-
verter, two groups of commutator sectors

~and brushes arranged relatively thereto in

40

45

such manner that one brush always receives

positive current from one group of sectors,

* whereas the other brush always receives
negative current from the other group of sec-

tors. 6. Te place the direct current brushes
exactly on top of the rotating commutator

- sector rings, in order that said brushes may
~ be readily accessible. 7. To give the direct

- current sectors and the direct current brushes
such relative mathematical
will attain increased efficiency in the con-
- verter as a whole. o .
. Reference is to be had to the accompany-
- 1ng drawings forming i
tion, m which similar characters of reference.
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proportions &g

8 part of this specifica-

indicate corresponding parts in all the freures.
Higure 1 is a side elevation, parily «ia-
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26 of insulating waterial.

grammatic, showing the rotary converter as
connected with and controlled by a three-

‘phase alternating line supplied by a three-

phase alternating generator; Fig. 2 is an en-
larged elevation of the converter, viewed as
from the left of Fig. 1, the pedestal for sup-
porting  the armature shaft being partly
broken away; Iig. 3 is an enlarged fragmen-
tary elevation of the direct current commuta-
tor rings and the carbon brushes communi-
cating therewith, the view being somewhat

similar to the corresponding part at the richt
mng g

in Kig. 1; Fig. 4 is a plan view of the mechan-
1sm shown m Fig. 3, showing more particu-
larly the connection of the carbon brushes 50,
51 with the binding posts 61 and 62 and di-
rect current mains 52 and 56; Fig. 5 is an en-

larged section through two sectors, one sector
“being in the positive sector ring, the other he-

ing in the negative sector ring, the two sec-

tors being eonnected by a wire 47; Fig. 6is a

dlagrammatic elevation of the positive sec~
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tor ring made up of the sectors 39, 40, 41 and

engaged by the brush 50, the view represent-
ing the parfs as they would be seen from the -
left of Figs..3 and 4 and showing a brush 56

as engaging the center of the sector 41; Fig. 7

1s a corresponding view of the negative sector

ring built up of the sectors 42, 43, 44 engaged
by a brush 51; Fig. 8 shows the same mech-
anism as ¥ig. 6 but with the positive sector

ring in & slightly different position; Fig. 9 is
8 view similar to Fig. 7, showing the same
mechanism but with the negative sector ring

moved mto a relatively different ‘position,
and Fig. 10 is a diagram- of the wiring and

other electrical connections of the entire sys-

temn. | - . |
Referring more particularly to Fig. 1, a

-
-

pedestal 11 at the transmitting station sup-
ports the armature shaft 12 of a three-phase

alternating generator. Mounted upon this

armature shait are the usual slip rings 13, 14,

15 which are engaged by the respective
brushes 17, 18, 19, the latter being supported
upon an arm 16 of insulating material in the
usual, or in any preferred manner. The
three-phase glternating currents from the

brushes 17, M, 19 are received and trans-

mitted by wires 20,21, 22 to the receiving

station shown at ‘the right in Fig. 1.. The
wires 20, 21, 22 here connect, respectively,

with brushes 23, 24, 25 supported by an arm
18 Bearings 27, 272
mounted upon pedestads 27°support the rev-
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| oluble srmature shaft 28 of the rotary con-
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verter at the receiving station indicated by |

the richt hand portion of Fig. 1. Slip rings
29, 30, 31 are engaged directly by the brushes
23, 24, 25 in the usual manner.. These slip
rings 29, 30, 31 are connected, respéctively,
with armature windings 322, 32", 32° sepa-
rated by insulation 32. Each winding 32¢%,
32 32¢ occupies, therefore, one-third of the
revoluble armature, as will be understood
from Fig. 2. The connection from the slip
rings 29, 30, 31 to the respective windings
308 320 32¢is made separately by means of

~ leads 33, 34, 35, as indicated In Fig. 10.

10

From the windings, wires 36, 37, 38 lead re-
spectively to sectors 39, 40, 41, constituting
the positive sector ring, shown diagrammat-
ically in Figs. 6 and 8. The three other sec-

tors 42,43, 44 are assembled together so as to

25

30

 each sector takes up

35

40

45

~ form the negative sector ring'shown in Kigs.’
20 -

7 and 9. The sectors 39, 40, 41 are respec-

tively connected with the sectors 42, 43,44 by

means of connecting wires 45, 46, 47, as indi-
cated in Fig. 10. Plates 48 of insulating ma-
terial are sandwiched between the sectors 39,

arty lates 42, 43, 44, are

40, 41, and sim%\
separated by ibJulating plates 49.

The brushes are shown at 50, 31, and are
supported by an arm 26* and the brushes

are of such dimensions that each occupies |
exactly one-sixth of the circle represented

by the sectors engaged by the brush., As
substantially exactly
one-third of the circle, or in other words, as
each sector is of 120 degrees, it follows that
each brush represents an arc of 60 degrees
and occupies one-half the distance repre-
sented by the tength of a sector. The sec-
tors 39, 40, 41, constituting the positive

sector ring, are staggered relatively to the :
sectors 42, 43, 44, constituting the negsa-.
“tive sector ring.

The result of this arrange-
ment is that when one of the brushes, for in-
stance 50, rests directly u%on the center of a
sector, such as 41, (see Fig. 6), the other
brush (say 51) rests with one-half of 1ts
length upon each of two sectors, say 42, 43.
The amount of surface, therefore, engaged

by any brush is substantially uniform at all

~ times. For instance, as shown in Figs. 5, 6,

00

99

~ opposing sector, as indicated. In

60

7, 8, 9; & brush must at any given moment,
occupy . either one-half of a sector, or two
fragmentary portions of two sectors, aggre-

gating a surface equal to one-half of a sector. .

Since, as above stated; the sectors con-

stifiiting the negative sector ring are stag-

cered relative to the sectors constituting th
positive sector ring, it follows "that each
negative sector is diametrically

5. Each positive sector being therefore con-
nected with the negative sector exactly op-
posite thereto, as indicated in Fig. 5, it

~ necessatily follows that when a brush, such

as 50, engages any particular one of the posi-

g5 tive BE_GWI‘B (na.y-, _for instance, 41), the nega--

opposite &n,
PP1gs. 3.and

tive sector (for instance, 44) being diamet-

‘rical thereto, must necessarily be out of en-

agement with its brush 51. There 1s, there-
ore, no danger of a current passing through
the brush 50 'and a sector 41 directly into any
sector connected with the brush 51. F¥rom
the brush 50 ¢ wire 52 leads to field magnets

53, 54, the latter being connected with a

main 55. This main, together with a main
56 connected with the brush 51, constitutes
the two direct current terminals for supply-
ing electric energy to the line or to the ma-
chine in which the direct current is required.
Genexally speaking, therefore, a three-phase
alternating current is supplied by three wires
to the alternating current side of the con-
verter, represented by the right hand por-

tion of Fig. 10, and from the positive and
‘negativé mains 55, 56 at the other end of the
‘machine the direct current is supplied to the

point where it is needed. |
The brushes 50, 51 are held by metallic
casings 57, 58, being steadied thereupon by
ins 59, 60 passed directly into the brushes.
inding posts 61, 62 communicate with the
brushes through the metallic casings 57, 53

and are in turn connected with the wires 52,

56, as indicated in Figs. 3 and 4.
Referring to. Fig. 2, it will be noted that
the field magnets 53, 54 are located respec-

‘tively below and above the armature shaft 28-

and exactly in diametrical alinement with
the brushes. This arrangement 1s very con-
venient as it enables the yarious operators to

ascertain in an instant the exact electric con-
dition of any part of the armature or of any

sector, by merely noting its angular displace-

ment relative to that of the field magnets.
The arrangement of the parts above de-
seribed is such that the armature windings

328 3920 32¢ are positioned exactly in aline-

ment with the sectors 39, 40, 41, and are con-
sequently exactly opposite the sectors 42, 43,
44; hence, when a particular winding 32,
320 or 32¢ is passing through the densest of
the magnetic fields, that particular winding
can be in direct communication with only
one of the brushes 50 or 51. Suppose, for
instance, that in Fig. 10 the winding 32¢ 1s
passing through the densest portion of the
magnetic field, and consequently that the
brush 50 rests upon the center of the sector
41, if by this arrangement positive current 1s
sent into. the brush 50 and consequently
through-the fields 53, 54 to the line 55, 1t 1s
self-evident that this same winding 32¢ can-

not be at the same moment sending current

directly through the other brush 51. Sup-
pose now, that the positive current formed
within the winding 32° passes as just indi-

' cated, through the sector 41, brush 50, wire

52, fields 53, 54 to the direct current line 55,
and then upon doing its work, flows backK as
a so-called negative current through the

| main 56 and into the brush 51; it next passes

\
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through sector 42, wire 45, sector 39, wire 36 1

and winding 32*, thence back to the alter-

nating generator. * From this it will be seen

that when a current flowing in a particular
direction 1s generated within the winding

527, and this current is diverged to the direct

current lise, the return current can flow back
and «t least one other winding, such as 32*,

is 0 proper condition to receive the return
current and start it backward, in proper
plisse, to the generating station. If it
~hould happen that one of the brushes 50 or
“1 should engage two sectors, the other
brush engaging only one, this makes no dif-
ference for the reason that the current flow-

g hetween' the brush and the one sector is’
oxactly Jmaual to the current flowing between

the other brush and the two sectors engaged
by 1t. In this connection it may ‘be noted

that in a three-phase system, no matter what
may bhe the direction or the current intensity

In a particular wire representing one of the

three phases, the sum of the effects in the
“other wires each representing a phase, is nec-
‘essarily equal to it, and opposite in direction.

The operation of my system is as follows:

- Suppose, as would naturally be the case, that

the wires 20, 21, 22 are energized succes-

sivelv in such order as to become positive in -
succession and also. to become negative in
succession, we will assume, for instance, that
_ _ 22 into
the ring 31, and this, of course, im lies that
“one or more currents equal in voltage and
amperage to the current flowing in through
brush 25, and flowing in the opposite direc-

a current is flowing through the wire

tion out through brush 23 or 24, or both
brushes 23 and 24, as the case may be.

mg the converter is as follows: brush 19 at
transnatting station, (see Ifig. 1 left hand),

wire 22, brush 25 of converter, slip ring 31, |

¥

wire 35, winding 32¢ wire 38, positive sector
41 (sector 43 being now out of communica-
tion with brush '51) brush 50, wire 52, field

windings 53, 54 to main-55 of line, thence re-
turning to mam 56, brush 51, negative sector
12, positive sector 39 (now dead, being out

ol communication with. brush 50) wire 36,
winding 32%, wire 33, slip ring 29, brush 23,
hack through wire 20 to source of alternating

current supply. It will bé seen that the cur-
rent thus sent through the mains 55, 56 of

the direct current line flows outward through
hrash 50 and mward through brush 51. A

moment later and the rotation of the arma-
ture of the converter causes-the sector 41 to-
move partially out from under the brush-50,
anidd ltkewise causes the sector 39 to make en--
Caagenient with the brush 50.  This same de-

zree of rotation causes the sector 42 to move
completely out from under the brush 51 and
canses the brush 43 to move beneath this

prasli, as indicated’in Fig, 9. This degree of
rotation, it will be noted, 13 just sufficient to |

The

course of the so-called positive current enter-

cause current to flow through the wire 20

aud the wire .22 toward the converter, and

-3

also to cause a current of opposite direction

the current flowing through wire 21 toward

‘the alternating generator is exactly equal to

the sum of the two currents flowing through
wires 21, 22 toward the converter.
The circuit now completed is as follows:

wires 20, 22, Lrushes 23, 25, slip rings 29, 31

wires 33, 35, windings 32, 32¢ wires 36, 38,
sectors 39, 41, (both now engaging brush 50)

‘thence through I rush 50, wire 52, field wind-

ings 53, 54 to direct eurrent line, thence re-

turning through wire 56, Lrush 51, sector 43

(this being the sole sector now engaging Lrush
51), wire 46, sector 40, (now dead, being now
out of engagement with brush 50), wire 37,
winding 32°, wire 34, slip ring 30, brush 24
and wire 21 Lack to the source of alternating
current. In this instance, as Lefore, the cur-
rent flows outward from krush 50 and in-
ward through brush 51. Further rotation of

the armature causes Lrush 50 to rest cen-

trally upon sector 39 and causes brush 51 to
engage sectors 43, 44.  When this occurs, the

crculf, 15 completed as follows: A current

{lows from the generator and wvire 20 into
b rush 23 and slip ring 29, thence through wire
33, wInding 32% wire 36, sector 39 (now incon-
tact with Lrush 50), brush 50, wire 52, field
windings 53, 54, direct current main 55 to ling,

‘thence returning by main 56, brush 51, sec-

tors 43, 44 (now engaging Lrush 51) thence
in parallel.to wires 46, 47 to sectors 40, 41
(now dead, Leing out of communication with

Lrush 50), wires 37, 38, windings 32b, 32¢,

wires 34, 35, slip rings 30, 31, brushes 24, 25

and thence through wires 21, 22 back to the

source of alternating current supply. |
It will thus be seen that no matter in what

‘to flow through the wire 21. " That is to say:
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osition the windings of the armature maﬁ |

e, 1If any current whatever passes throug
these " windings, it necessarily goes out
through the Lrush 50 to the direct current

line, and returns through brush 51. Hence,

I consider the sectors 39, 40, 41 as positive
sectors and the sectors
sectors.” - .

D | . 0 ‘ |
- It 1s true that each sector is constantly

changing its sign; but this fact is immaterial

42, 43, 44 as negative

110

115

for the reason that whenever a sector 39, 40

or 41 engages the brush 50, that sector at that

instant is -necessarily positive. If two of

these sectors engage the brush 50 at the same

instant, the two sectors taken together are

positive relative to the current passing

“through the other brush 51. Similarly,-

whenever any one of the sectors 42, 43, 44 Is

1n engagement with the brush 51, at that par-
ticular instant the sector thus in engagement

1s necessarily negative; that is to say,—the
current need not necessarily be flowing at

that particular instant; but’if it flows at all

in any part of the sector it necessarily always

N LT U] 1

120 -

120

130



) .vs in the same direction through the brush |
~ 50 and in the opposite direction through the
brush 51: and if the current divides, as above

10

15

20

- 25

- 30

390

40

45

- 1ng.
~ pies for a moment a neutral position, and !
no current is generated in the winding during .
-this raoment. - |

“spective brushes 50, 51.-

sector 42 18 nNOw

~slightly

‘&I.

explained, so as to pass In one direction
through a plurality of sectors, and in the posi-
tive direction through a single sector, the posi-
tive and negative currents necessarily bal-
ance each other in passing through -the re-

Referring now to ¥ig. 2, it will be noted
that the winding 32¢ is passing through the
densest part of the magnetic field, and conse-
qpently is' energized to a maximum extent.
1

This occurs at the exact instant when- the

brush 50 rests centrally upon the sector 41, as

indicated in Fig. 6, this being the same In-

stant that the brush 51 rests partly upon the
sector 42 and the sector 43, as indicated in
Fig. 7. Such being the case, the current
passing outward through brush 50 to the di-
rect current line returns to brush 51- and
there splits, as indicated in Fig. 7, so as to re-
turn through sectors 42, 43. An Instant
later, however, the several sectors assume
the positions indicated,in Figs. 8 and 9. The
just leaving the brush
51, and of course this’ fact would: seem-
ingly indicate that a spark might occur as be-
tween the brush 51 and the sector 42. Why
does not this spark occur? Simply because

the partial rotation of the armature shaft 28

has moved the winding 32* a small fraction
of a revolution and the winding 32* conse-
quently arrives at & polnt in the magnetic
field when the number of lines of force 1s
neither increasing or decreasing, and conse-
quently no current whatever for the moment
is generated in the winding 32%.

‘Referring again to Fi%. 2, it will be noted
that if the armature shaft 28 be rotated
in the direction .of the arrow, the
winding
where it is acted upon equally by the two
fields, and consequently the lines of force
through it are neither increasing or decreas-

g[n other words: the winding 32* occu-

. pendent of

322 must assume such a position

882,531

T+ will be noted that at the exact instant

50

when the winding 32* becomes dead from the

cause just stated, the sector 42 1s
out from under the brush 51. The current
through the ‘winding 32" 18 not sto ped
by the separation of the sector 42 an the
brush 51, but by means altogether inde-
this;, to wit,—the winding 32*
representing the neutral point of its revolu-
tion. What is true of the particular sector,
brush and winding just mentioned is true of
the others. It is, therefore, impossible that
any spark can occur between any
any sector at an _
the armature. The fact is, the current in
any particular windin%" gradually rises to’1its
maximum and gradually dies away to noth-

ing. Since, however, there are three of these
windings, :

brush and °
part of the revolution of -

just pulling

55

60

e

6o

there is no particular instant of

time when the current is not flowing through

at least two of them. In other words: the
direct current flows continuously sometimes

70

through only two of the windings and some- |
times through all three of them, yet each

winding becomes neutral-twice during each

revolution of the armature; and whenever a
winding becomes neutral, this occurs at the
recise instant necessary to prevent sparking

between the sectors and their brushes. . |
invention 1

Having.thus described my
claim as new and desire to secure by Letters

- Patent:

In a three-phase rotary converter, the
combination of a stationary field, an arma-
ture provided with three windings,
tors connected with each winding, each of

<aid sectors representing approximately 120
a circle, and two brushes each "
having a contact length representing approxi-

degrees of
mately 60 degrees of a circle’ and being
adapted to rest throughout said contact
length upon one or more of said sectors, =~

‘In testimony whereof 1 hayp signed my

) . . . . .
' name to this spectfication m the presence of

two subsecribing witnesses. S
., _ JOHN L. MURDOCK.
Witnesses: o -

Rost. T. BRAMPTON,

JacoB FFRIDAY.

80

two sec-

90




	Drawings
	Front Page
	Specification
	Claims

