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IR the city, eounty, and State of New York, and.._
- acitizen of the United States, have invented |
s s anew and useful impr Gvement relating to'the
.. application of dynamo-electric machines for |

STEPHEN D FIELD OF NE‘W YORK

.,

. Y., ASSIGNOR TO THE WESTDRN
UNION TELEGRAPH OOMPANY OF SAME PLACE. -

DYNA.Mo:-"T.,,E;LE.-GmP.HY‘-' '

fo aZZ whom it maz J concern :

- Be it known that I STEPHEN D .FI-EILD of

.. .% . actuating stock-quotation instruments upon a

.. singlemain line, whose type-wheels are moved

: step by step by to-and-fro ecurrents of short

RS 1o )

L duration, said type-wheels being held or locked |
R _.'_11:1. Q posﬂnon for printing by prolouﬂ*mﬂ' into
_ . a continuous current the pulsation, whether |
Pt of positive or negative polarity, Tast - sent to

o line, while at the same time the prolonged |

IS5

pulsation or continuous current of either polar- |
~ ity serves to raise or actuate the prmtlng pad';

" to print the desired character.

20

i To the end of procuring a semes of elec‘rl 1s
R L A c%l pulsations of alternately posﬂzwe and neg-
| ative polarity, and of obtaining a continuous
om0 current of the same polarity as the pulsation
o last generated, I employ what is commonly

' known as a ““continuous-current dynamo’’ or

“magneto electric’’ machine—such, for exam-
25 _'

ple, ‘as is described in United States patent of

- d’Ivernois and Gramme, No. 120,057, of 1871,

or the machine set forth i 111 Slemens’ Enghsh

Patent No. 2,006 of 1873. :In these forms of
el dynamo eleetrm machines it is customary, for

o

the purpose of procuring continuous currents

~in one direction, to wind the armature with
... .an even number 'of.coils of. insulated conduct-
' ing-wire, which are all electrically connected
el ton'ether and to employ a commutator having

AT 99 another of a number equal to the number of
-~ coil-sections upon the armature. From each
- wire connectmﬂ* the termmal of one coil-seg-
- tion of the armature to the begmnmg of the-
succeeding coil- gection an electric: conductor
SEANDS D ]SG&I‘lledtO&GOI‘lGSpOIldl]Jg cmnmutato::.—stn;» .
R Thus the commutator- -strips, respectively, are

a series of metallic strips insulated from one

© all separately connected with the coils of the
.~ . “armature at points between adjacent coils or

-S.tm:' two conducting-brushes are employed;
-+ 7 which simultaneously: gonnect with diametri--
. cally-opposite - commutator-strips and those. e
st11ps whmh ‘ue connected 1esl)eetwely, 'Wlth 1 tule Sh‘tft of the dyuamo eleetllc 1llach111e JS_ e

sectwns In eonnectlon with this commum

those eoﬂs or seetlons of coﬂs upon the arma- 50_ :
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ture that, in their course of rotation, happen

mutator conducting-wires be carried to two

insulated and independent metallic rings upon -

 the same. shaft, and such metcﬂlw rmgs be ro- 60_'.';__'
tated 1in contact with electrical conducting

brushes or strips forming the extr emities of

an’ e}s:tellor electrical conductm it is obvmus_ . L B

t]nt a8 the &rmature 18 10tated 2 maximum

 joining the commutator-strips which arve con-

‘nected. with said metallic Tings are. in the_..".:'f-:- R

plane at right angles to that joining the mag-

‘neticpoles of the field-magnets; -and that upon .?7'0_:_

“a further Totation, of the armature of ninety

deg‘rees such maximum current will fall to o
zero, and from that point of rotation the ]_:)0-- IR

'.1311113}’ of current will be reversed, and willin-

crease in strength to a maximum of vopposu;e 7 5".:.

“polarity after a fmthel rotation of ninety de-
grees, from which point the current will de- .
crease to zero upon rotating ninety deglees
farther; and from this point the current will

to be in a plane or line at right fmgles to the - -
line or: plane joining the peles of the field- .
magnets.of the dynamo-machine. By means =
of such an arrangement a continuous current 55
only will be produced. However, if from any =~ .-
two. diametrically- 0ppos1te Strlps of the com- - -

| current of one polarity will be set up when 65
{ the coil-sections of the armature 1mmed1&tely -

be re- 1eversec1 and will attain a maximunrat 80‘, Ry

| the end of a complete rotation of the arma-
_j.ture “Thus the current generated will be: of

one polarity during one half of a rotation

‘of the armature, and of the opposite polar-

ity during the second half of the rotation of 85 :_ '-3

said &rmature and during a complete rota-
tion  the curlent will be reversed and re-

'.reversed - Under normal eondltlons When 110_-_; S

tr &118]11113131]10‘ key is depressed, one of the con-

ducting- Strlp.s in contact with one of the two 9@ *

‘metallic rings upon the armature-shaft is con-

‘nected to earth while the other of said rings j__j'_.j_i'-..:
“is connected to the main line. Under these- o

conditions, as the armature of the dynamo- elec—_ .

throughout the main-line circuit. ~The arma-

tric maehme rotates short pulsations of posi- gs
tive and negative electllelty will be establshed =~~~ -
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prolonged and pre_vided with cam projections, | These twe local branches are each provided

i0
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printing-telegraph transmitter.

which serve to actuate respective main-line
electrical switches, Normally, when a fin-

ger-key 1s not depressed, these two electrical
| switches completethemain-line circuit through,

the armature devices for giving only reverse

currents. However,ifafinger-keyisdepressed,

one of thetwo electrical switches will be moved

~from 1ts normal position, thereby diverting
the main line from a path through the two me-

tallie rings through a second set of electrical

- brushes, end ther eby connecting said mainline
from ear th through the genens ‘btlnﬂ coils of the

armature by way ofthe commutator-brushes for
giving a current in one direction. Alternate
keys upon the key-board of thetransmitter in-
varlably actuate one of the electrical switches,

which 80 connects the main line to the eom-
mutator-brushes for giving continuous cur-
rents as to always cause & contmuous current
oi, say, positive polarity, to flow to the line.
By depressing any one of the other set of al-
ternate keys of the transmitter the other of
the two electrical switches will be actuated,

and will cause a continuous current of neg *'L-
tive polarity to flow through the main line.
The respective keys of the transmitter are con-
nected with corresponding strips of what is
technically known as the ‘‘sunflower’’ of a
In combina-
tion Wlth the sunflower, a rotating arm having
a conducting - spring etteehed to a rotetmg

shaft is employed which 1s actuated step by |

step by a pallet-yoke. The pallet - yoke is
given a reciprocating movement by reverse

pulsetlons of eleetnelty passing through a

mailn-line polerlzed electro-magnet. B1 anch

- conductors, joining the tr a,nsmlttmw -keys and

40

s

50

the sections of the sunflower, form a pmt sue-

cessively, of a local circuit. "The anvils of al-

ternate keys forming one set are all electri-
cally connected, and by means of one electri-
cal conductor are connected with one pole of
a-local battery. The anvils of the second al-
ternate set of transmitting-keys are also elec-
trically connected teﬂ*ethel by means of a sin-
gle conductor, and are likewise connected with
the same pole of the local battery. The op-

posite pole of the local battery is connected
with the shaft of thesunflower-arm. Normally,

therefore, the local circuit is broken both at
the tnnemlttmn* keys and at the sunflower.

- While no one of the transmitting-keys is de-

59

pressed reverse currents are traversing the

main line, thereby actuating the polarized |

electro- nmﬂ*net and causing a Step by-step ro-
tation ofthe sunflower- -arm. However, if any

- one of the tr ansmitting-keys is depressed the

60

- pressed.
transmitting-keys, therefore, the local circuit |

sunflower-arm will eontmue rotating until it
has arrived at that one of the sunfle OWer Sec-
tions electrically connected with the key de-
Upon depressing any one of the

- will be eloeed thr oimh elther of two branches

forming a part of the local circuit, and a cur-

with electro-magnets which attract armatures

| that, respectively, are mechanically connected

| rent—say of positive polarity—to be sent.

tive, may be directed to line..

other below the shaft .of the dynamo-electric

with two electrical switches, either of which
serves to switch the main line from the reverse-
current devices of the dynamo-machine to the
commutator-connections, from which only cur-
rents of one polarity, either positive or nega-

‘When thearma- 75
ture of one of the electro-magnets In one
branch of the local or sunflower circuit is at-
tracted, a sliding-arm is depressed, which is
plOVlded with  two stops, one above and the

79

8o
machine. When the armature is depresseda
Ing upon the shatt of the dynamo-machine
strikes a projection connected with the switch-
arm, thereby moving the switch s0 as to pre-
Vent reverse eurrents from being sent to line, 83

and into position to cause a eentmuous cur-
It

{ the transmitting-key is released and thearma-

tion, strike a Iug which will throw the electri-

3

t0o be sent.

ture of the electro-magnet in this local branch.
1s retracted, the same Stop upon the armature- go
shaft of the dynamo-machine will, in its rota-

cal Switeh back te 1ts original position—that

is, in a position to cause reverse currents to
be sent over the line. Omn the other hand, if 95
any one of the other set of alternate tr ansmit-
ting-keys be depressed, the electro-magnet in
the other of the two local branches of the
transmitter will cause the second electrical
switch to be thrown so as to prevent reverse
currents from being sent to line, and to cause
only a continuous current of neg ative polarity
Primarily, ther ef01e a TEeVerse
and re-reverse current causes ar etatlng arm of
a sunflower to move two steps during one ro- 105
tation of the armature of the dynamo-machine.

The depression of a finger-key brings appa-

100

‘ratus into such a position that the rotation of

the armature of the dynamo-machine mechani-

cally moves either of two electrical switches,

whereby reverse currents upon the line ele
suspended and a continuous current, either of
positive or negative polarity, aeeordingte the
switch moved, 18 placed to line. The act of
depressing a transmitting-key, accordingly, 115
1n the first place, causes a suspension of re-
verse currents upon the main line, which in
turn causes thearmature of the polarized elec-
tro-magnet to be held in one position, thereby
loeklng the rotating arm of the sunflower in
a fixed position during the depression of the
transmitting-key. Whilethe sunflower-arm is
arrested and a corresponding key is depressed

I10

120

the local magnet of the-switch will render a

return movement of the switch impossible, and
only a continuous current can be besent to line.
To fully explain my invention, I will now
refer to the accompanying drawlings. |
Figurelrepresentsa complete diagram ofthe
trensmlttmﬂ' apparatus. Iig. 2 is a diagram-
matic view “of a Gramme ar ‘mature having a

125
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rent; W111 be set up In one of Sueh branches. | commutator from which currents of one po-




- 1ng of a series.of metallic strips pars 'Lllel to the
oo 0 axis of shaft Q, which are insulated from one
T ;_;;;;-_;.a,nother andwhich are connected 1espect1vely, |
fﬁ%@ﬁf?fﬁfo

7 coil-sectionsthereof.

10

2S04

S 1&111337 may be. obtamed &Ild also metalllc rmgs

,?- | .j-whleh are- I'eSpectwely connected with  dia-

oo metrically - opposite-seetions of the commus-
L _tator, whereby reverse currents may be pro-

eured,whlch Iterm ‘“reverse-currentdevices.””

a0 s In Fige 1 FORY replesent the poles of field-
e IR -maﬂ*nets of the dynamo-machine mounted upon
base B. - A is a ¢ylindrical or.ring armatureé,
o as will be more fully ]161‘61]1&ft61 described,
e ~and armature A is rigidly fixed to a shaft, Q.

Upon. shaift Q is placed commutator C, consist-

with wires of the armature joining adjacent

5 --":_;_;and are s0_positioned that, they are in electri-

. eal contact with those strips of the commu- |
20
I I those coils of the armature which occur to be
.~ . in a plane at right angles to the plane joining.

B ~Thus as the

tator which are electrically conneeted with

the poles of the ﬁeld magnets. .

PR EOTERE ','.:-a)rmatuw A 1s given a contmuous rotatmn £

e

continuous cur renb of electricity will be set up
. from the brush b through the wire 6 and the |
o common external conductm back to wire 10 | straight currents may be sent to lme
. through brush «, and thr ouﬂh the coils of the |

T ° 1 & matum

Upon the same shait Q are placed

two metalhc rings, w and 2, whleh are insulated.

“of a rotation.
‘rotation the. cmlent will have diminished un-

- “Electrical brushes ¢ and E
. bare pressed in contact with commutator C,

Wlll ch&na e, and the current Wlll increase to a _' o
‘maximum of opposite polarity after a further

‘rotation of mnetsr degrees,or after three- fourths
- Upon .a Sbﬂl further ¢quarter-

til the armature has received a complete rota- -
tion, at which point the current will re—reverse
its 1)0]%1 ity. It is thus seen that upon one ro-

| tation of the armature a pulsation of one po-

larity will be produced, that the polarity of -

| this currertt will be 161?’6156(:1 and that are
'-reversml will oceur.

70

75

A single main teleglaph llne in Whlch a Se— S

ries of pllntmﬂ*-mstruments 1S phced said
single line embracing

8o
the magnetizing-coils -
'-both of thetype- Wheel and plmtmb maﬁ'nets,_
is so arranged by means of suitable electric
‘switches that normally said line is connected
through the armature of the dynmmo machine
[ and thlﬂuﬂh brushes x and g, whereby reverse

currents are produced. However, by means ~

of proper automatic switches, Whe]lGVGI' 1618

desired to print a character, the main line is
{ removed from the wires 3. fmd 4, connecting

'go |
with the reverse-current, brushes z and Y, € ‘1,11(1 L

is connected with the wires 6 and 10, Wﬂr]:lerieb}r -3

means for switching the main line from one set

“of brushes 2 and ¥ to the commutator-brushes
b-and « is effected by means of the &ppmatus .

© . from one anothel and W“hl@h are electrically *now to be described.
T T connected 1espect1vely, with two diametrical-

e Dy opposmte metallic strips of the commutator
ST LA 07 “Conducting stri 1ps or . brushes z. and 7 are
P 38

employed, whereby alternating currents of

clectricity may be passed from. the armature,

 through brush «, line 4, and any external con-
S _aductm back to 1111@3 and bmsh e,to the arma-

R in Fig. 2 a “Gramme fumatme” whose sec-

. tiomal bobblm 60 .to 67 are connected by wires
ol 40 b0 47,

. tional: coﬂs of the ‘um%ure are connected, re-
T spectively, with themsulated stri ips of the com—- |
“Uo o mutator 50 to 57 by separate wires, and the
i stationary brushes a¢ and b are set in a line at

These wires, which join the sec-

oo right angles to.the 11116 joining:the field- poles-
iﬁfﬁff fﬁ]“I?alﬁlI# |
e 0 electrical

. metricall

rom 1:)0111t 46—that is, from com-

‘mutator-strip 56—a wire, 70, is: carried to the |
conducting-ring 1, :;md from the dia-
e Y - 01'}1331’(6 eommntator Stllp b2, or
S from 1)011113 42, a. wire, 71, is cmlled to. con-
oo dueting-ring 2.
©oo0 55

- Upon 1ot-‘m;mg the shait Q
from the pOSlthll shown 1n Fig. 2 the ring-

©oo . armabure A being 11@'1(:1137 In:ed theleW1t]1, a
- maximum, cument of -one polarity will be set
S oooup through the wires 70 and 71, their- 1eSpeeL :

i 6o

. ive contact-brushes ' and v, and through an
external eonductm

5 E '13031t1011 that wires 42 and 46 are in tlie line or

- b5 plane joining “the: ﬁeld pﬂles, the current will
- have, dmnmfshed tv:) ZeTO, Where lts polmlty-

20 and 22, &c.

~The

95 |

Xand Y repr esent two electrlcal main- lmeli. : |

| SWltches oné of which—say X—will disconnect
the 1]21&111 line from the brushes xz and y, and 8o
‘connect it with the-commutator-brushesd and
‘@ that a straight current—say of positive po-
| larity—will be passed overtheline, and of the
‘same polarity as that one of the rever se pulsa-

o - | tions last sent, ‘while. Y is an electrical switch
I‘or convemence of 111ustmt10n I h zwe Sh own

IOO[H

105

whereby the- main line is disconmected from - =

sets of keys the one depressed belongs. Forin-
stance, if any one of the keys A C E &e., is de-

the brushes zandyand is so connected withthe
| commutator-brushes d-and « that a continuous -~ -
1 current of negative polarity will be sent over =
‘the main line, the polarity of the last pulsation
‘sent; to line havmcr been of negative polarity.
The switches X fmd Y, 1espectwehr will be =

“called into action aeccr{hng towhichof thetwo

110 -

s

pressed reverse currents upon the mam line: =

L B is-a local bft,ttery whose elrcmt is com-

pleted from point 14 through either of two
- branch wires, 15 or 17, according as a key: of
| one alternate set or of the other is depressed,
3.4, when the points 46 |
- and 42 have been: bmuﬂht into a line at right
. angles.to the line joining the field- mﬁ,gnets
N "When the armature has been moved to such a

to points 16 and 18, and thence to one of the
anvils 19 and. 21, &e or to one of the anvils
The. ’rmusmlttmﬂ* keys A BC

D, &e., are connected sepamtely by means: of
"braineh conductors 30 31 32 33, &ec.,; as shown,.

with the Sec.tmns 80 81 82 83, &c of the sun-
 fower & ;

‘will be SuSpended and a contmuons negative
current will be transmitted. -
-depressed, the -alternate currents w111 be sus- -
pended and only a eontlmmus posﬁwe eurrent
-w:ﬂl be transmitted. - |

Tf B, D, 01Fbe_:

| '1-20

130': '

thence thmuﬂh the revolving-. o
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spring K, arm"J , and the shaft S to the OPPo-
site pole of the local battery. It will be seen

that the local circuit may be closed through

either the branches 15 or 17 upon depressing
any one of either of the two sets of transmit-

ting-keys, providing the revolving spring K is

upon that one of the sunflower-sections corre-

- sponding to the key depressed. The spring

10

K 1s given a step-by-step movement upon each
reversal of the main-line ecurrent—that is, up-
on a reversal from positive to negative of the

- main-line current. The polarized magnets M
"M’ move the pallets N N’ in one direction,

I5

thereby rotating the ratchet-wheel R one step,

and thereby. carrying the spring K from one |

- section of the sunflower to an adjoining one,

20

25

30

and upon & re-reversal of the main-line cur-
rent the spring K will be moved the further

~distance of one sunflower-section. The main
line proceeding from the distant station passes

through coils M M’ of the polarized magnet;
thence by L to spring j, metallic block 4, wire
b, spring A, conducting-block g, wire 4, brush
z, metallic ring w, through coils of the armature
of the dynamo-machine to metallic ring z,
brush y, conductor 3, metallic block f, spring
e, wire 2, metallic block d, spring ¢, and wire
1 to earth. - As shown in the drawings, if key
B or D be depressed, the sunflower-arm will
rotate until spring K reaches either section 80

- or 32, 1n which event the loecal circuit of L B

35

will be closed through the electro-magnet M”,

‘when armature 0, attached tolever ¢”, which is |

pivoted at ¢', will be attracted, thereby depress-
Ing a sliding bar, H, whieh, between points #
and s, consists of two parts, £ and ¢, between
which passes the shaft of the dynamo-electric

- machine.

| 40

45

The link-bar H is pivoted at point ¢ to .

Armature-lever a” is provided with an elbow,

@, having an opening through which slides the
stem ¢'of bar H. Armature-lever «” is also
provided with a retracting-spring, s. Upon
the lever A’ is mounted a horizontal bar, of in-
sulating material, 4, upon which is mounted

- conducting-springs ¢ and &, which normally

rest upon conducting-blocks-f and g, but
which, upon a backward movement of the arm

-/, will be carried to rest separately upon the

50

55

60

conducting-blocks k and I. The part ¢ of the
link-bar H is provided upon its under side
with a tooth, d', while the part ¢ is provided
with a tooth, f’, and in the same plane the
shaft Q of the dynamo -machine has affixed
thereto a tooth, ¢. The two limbs of the link-
bar ¢ and ¢, with their respective projections
d’ and f’, areso arranged in respecttothe tooth
¢ that when the armature of M” is attracted

the projection d’ will be so far depressed that

in the-rotation of ¢ it will strike &, driving

- the spindle ¢ through the opening in &, there-
by moving the lower end of arm }' toward
shaft Q, and thereby moving the springse and
h from blocks f and g over to blocks & and 7.
However, if either a key B or D be released
~after being depressed, the armature of M” will

| be retracted by its spring-s’, when the tooth d

h and e tfrom the blocks 7 and % to g and f, and
projections ¢’ and f’ are so arranged that when
either is moved into the path of ¢ it will be
driven to a point just without the are of revo-
lution of point ¢/, so that the rotation of the
shaft (Q may continue, and the link-bar H will
be held in the same position until the arma-
ture-bar «” is again attracted or retracted, as
the casemay be. Inthesamemanner, if either
of the alternate keys A or C be depressed, the
sun flower-arm will continue to rotate until
spring K arrives at sections 83 or 81, when the
local circuit will be closed through branch 15.
Electro-magnet M", in the branch 15, serves,
in the same manner as electro-magnet M”, to

bar H, and which is given a to-and-fro longi-
tudinal movement, according as the armature

the switch Y throws the springs ¢ and § from
conducting-blocks d and ¢ to the ¢conducting-
blocks m ahd n. Thus if key A or C of the
alternate series be depressed the main line will
be disconnected from the brushes 2 and ¥, and
will be 50 connected with commutator-brushes
« and b as to direet upon the main line a con-

larity opposite to that which would be sent by
depressing one of the keys B or D. |

- For convenience of description I designate
| electro-magnets M” and M’ and their arma-
tures as *‘switch-controlling devices,’”” while

on, I term ‘‘ switch-actuating devices.”” The

into action. B |

The commutators for affording a continuous
current upon the main line in one direction
or the -other are connected by wires 6, 8, 9,

| 10, 12, and 13 with the metallic blocks & 7 and
m n, respeetively. It will be seen, therefore,

that 1f the conduecting-strips e and 7% of the
switch X be moved into contact with bloeks %
and [ the conducting-brush ¢ will be connected

1, while conducting-brush & will be conducted

Again, if the brushes ¢ and & of the switch X
remain in their normal position upon fand g,
and the brushes ¢ and j of switch Y be moved
upon the conducting-blocks m and n, the brush
b will be connected to earth through wires 6,
- 9, m, ¢, and wire 1, while the brush ¢ will be
connected to line through wire10, 13, n, and .
The revolving arm of the sunflower, as it is
carried over the metallic sections thereof, is
carried into contact with one half of the sun-
flower-sections by the transmission over the
main line of impulses of one polarity, and the
| arm is carried upon the other half of the al-

will be .raised.out of the path of rotation of
tooth ¢, and the link-bar H will be given a
backward movement, thusreturning thespring

actuate an armature-lever, thereby raising or
lowering link-bar I, which is similar to link-

tinuous current of one polarity, but of a po-

Dbars I and I and shaft Q, having lugs there- -

operationof the switch-controlling devices en-
ables the actuating apparatus to be brought -

70‘

75

80

18 attracted or retmctéd? whereby lever 4" of go

95

100

105

110

I15

directly to earth through wires 10, 12, 2, and -

‘through wires 6, 8, and 5 to the main lines.

120

125

I30
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| - pulse has la,st been sent to hne the armature

of the polarized electro- maﬂ'net M M’ will be
- 80 moved as to throw the sunﬂowel -arm upon |
|  some one of its sections, which will connect
~ ‘the local battery: throuﬂ*h say, local eleetro-l

 toline, and M" is operated, the positive pul-
25
- . intoa current of positive polarity. Again, if
~ any partlcular finger-key of the Second alter |
- nate set is depressed so that the last pulsation
- sent to line is negative, and M’ is operated,

~ current and by developing a continuous cur-
© . rent, 1mmedmtely causes the arrest of the sun-

.~ . currents are re-established in the mam line, -
'f_'whlch causes the sunflower- -arm o awa111 be

e - 60

- " the cylindrical armature described in Siemens’ |

_Enghsh Patent No. 2,006 of 1873.  However, |
C1tis apparent that one can be substituted for
~ the other; or, in fact, any well-known form of
- dynamo- eleetuc machine can be used for the
- purpose herein specified -which Is eapable of
L 'nlwnﬂ‘ & contmuous cu]:'lent I

o sent 1S poszttwe or negative either electro-
- magnet M” or M willbe operated. . If, upon
depressmg any particular finger- Ley of one
. series, a posﬂ;we pulsation is the last one sent |

.;' :tmuous negatlve eurrent
R -_negatwe puls&tlons are normally upon the_’
. mainline, and they, by the polarized main-line
L L35

- movement of the sunflower-arm, which is a

~any one of the finger- keys one of the two main- .
~ line switches, X or Y, is placed in a condition |
) to be. operatecl by a contmued rotation of the |
. ghaft Q of the armature of the dynamo-electric
- machine; and in either event the reverse pulsa-
. 'tions upon the main line are suspended and a

~ continuous current is sent to line, whereby |
the sunflowér-armisarrested. The depression | .
- ofa finger-key first enables the sunflower-arm
- ... to close a local circuit; and this aeﬁ through
- the agency of M” or M"” -~ effects. conditions

- whereby, upon the continued rotation of the
armature-shaft, the main-line switch is oper- |
line with dewces for deriving from the. dyn-
amo-machine pulsatory curr ellts Or continu-
ous currents of either polarity, fmd switch-

_ternate sunﬂower S&thOllS by 1mpulses of an
opposite. pola,rltm
that to bring the sunflower-arm. into contact

‘with any partlculal section a, pulsation of pre-
- 5 determined polarity must be sent over the.
~line as a condition ‘precedent. -
. observed that, as a condition precedent to the
- operation of elther one of the electro-magnets |
... M”orM" inthe branchesof the local clrcmt j
T ‘the sunflower-arm must be arrested upon any
“. oneofthatseries of sunflower-sections through |
. which the electro-magnet M” or M, as thel

It is therefore apparent

~ case may be, is connected.. If a. posruwe im-

jmagnet M”, and accordmg as the last impulse
T a0

—

sation. will always be prolonﬂ ed. or continued.

under &11 sueh mrcumstcmees w111 the neo*a;twe 1

The posmlve and |

electro-magnet, serve to control or actuate the.

switch for the local circuit. By depressmnf

ated, whichin turn, by suspending reversals of

ﬂower -arm. . Upon releasing the depressed
key, and thereby the main- lme switch, reverse

given a. continued step-by-step movement |
Forconvenience of illustration I have herein
descrlbed a Gramine armaturein preference to

Tt will also be |

It is alsa 0bv10us that mstead of employmg .'
a commutator for taking contintous curvents ..

| from the machine, and the reverse-current
‘devices herein shown a commutator may . be
employed which, when continuous currents L
are required, . Shall be held statmnary, while

70

said commutatm when it is desired to pro- - R

_duce reverse. emrents shall be permitted to

rotate with the shaft Of the dynamo electric
machine; but I desire to disclaim such feature
from thls case, as it is made the. subject-ma,tter- o

of - another &pph(}‘“btl(m qnor .do I desire to
“claim in this appllca,tlon the combination, in
& dynamo electric. machine, of an. mmature*-
‘whose series of coils or bobbms are electllea;lly'_
connected together, and which at their june-
tions are respectively connected with a series
of insulated commutator-strips, condueting-
_bmshes for said commutator, means for de-
riving from said armature. reverse pulsatory

8o

currents consisting of two insulated metallic

hubs, Whlch are electrically connected with

said. armature - coils; or the ‘combination,
broadly, of such an arrangement with a. %Wlteh 2

or switches for connecting a single line either =
with the straight or reverse-current brushes o

or commutatms of- the machme as such sub-
ject-matter is claimed 111 &11013]’_1(3‘1 applmatlon

filed by me.
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“‘What T claim, and desne fo Seem:'e by Let -

ters Patent is— - o
1. A dynamo- electrlc machme hzwmﬂ an
armature substantially as specified, me&ns for

deriving from said armature a reverse pulsa- |
| tory current, means for deriving from said ma- .
{.chine. contmuous currents, a series of trans-
mitting g-keys, a sunflower whose rotating arm L
105

rot&tes inunison with the armature of the dyn-

100

amo-electric machine when reverse currents
are being sent to line, and two switches, said=

main 11116 w1th the eontlmmus cur 161113 eommu-
ta,tm

machme, substantially as specified, two elec-
tro - magnetic switch - controlling deﬂees i
bmnehes of the local cireuit, whleh are opened

switehes serving, when brouﬂht into actlou to
arrest the sunflower-arm by connecting the o
11O

L2, The .cb.mbmatmn Of a dyuamo electuc

1'1'5_

‘and closed by tr Emsmlttmﬂ-keys and the sun- =

flower-arm, switches for connecting the main

actuating apparatus operated by the shaft of

the dyna,mo machine to actuate either switches

when 1ts cor reSponchng branch of the 106&1 cur- '

rent is closed.

3. The combumtmn substautmlly as sl)eel -

ﬁed of a switeh- contm]lmﬂ deviee, switch for

1'2.'5;_'_

'connectmcr the main - lme with devmes by
which pu]satory or continuous currents may
be derived from the machine, and a switch- -

actuating device which is gwen. a to-and-fro

0

mevement by the agency of the rotating.ar-
mature of the dynamo-machine when said

switch- 001113]:0111110 devme is b1 0110ht 111130 ac:

t1011 01 released



0

4. The combination, substantially as speci-

. 982,29 4

line I, brushes b ¢ and 2 ¥, and suitable COLL-

ﬁed of two switch- controllmg devices, two neetmﬂ'nmres substantially as described.

main-line switches for deriving from the dyn-

amo-machine either pulsatory or continuous f

currents, two switch-actuating devices,which
are ijemted through the agency of the rotat-
ing armature of the dynamo- “machine ,<whereby
- the main line may be disconnected from said
device for deriving pulsatory currents from

10 the dynamo-machine, and may be so connected

with said dynamo - machine as to establish
thereon a continuous current of the same po-
| branches 15 and 17, and any one of the two

~ larity as the pulsation last sent to line.

5. The combination of an armature of a dyn-
amo-electric: machine, substantially as specl-
fied, conducting blushesm y, brushes « b, main-
line switches X Y, electnc&l connectlons for
joining said blushes through said switches, a
main 11116, L, and the switch controlling and
actuating dewces substantially as deser ribed.

6. The combmatlon of a dynamo - electric
machine, substantially as specified, devices for

I5

20

derwmg therefrom pulsatory currents, a main-

line, an electro-magnet, a suntlower ar range-
ment and a rotating sunflower-arm, ahd an
esc&pement device controlled by said electro-
magnet for controlling or actuating the move--
ment of the Sunﬂower -arm, whereby sald sun-

25

when pulsatmy currents are transmitted over
~ the main line, and which is held in a fixed po-

- sition when a pulsation 18 pr oloncred into a
continuous current.

7. The combination ofalocal circuit, branches
15 and 17, embracing the mag 11et1z1nc- coils of
electro- maﬂ nets M M” the circuit- contr olling

~ electro- m&gne’rs M M"" the main-line switches

Y and X, and the sw itch- actuating links T H,

which are moved to and fro by the rotation of
40 the armature of the dynamo-machine when
the circuit-controlling devices are called into
action or released.

30
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8. The CO]IIbl]lELthl‘l of the switch X, hzwmn |

the four stationary insulated metalhc blocks
45 f gl kand two movable springs, e &, the switch
. Y, having the four metailic insulated blocks

di m n and two movwble Spr ings, ¢ j, the main |

!

I

| line-switch actuating devices, main-lineswitch-
Hower-arm is given a step -by-step movement |

9. The combination of the pivoted switeh- 50
arm 7/, Slldlllﬂ‘ bar H, having lugs d' 17, arma-
ture-lever a armature-shaft Q, havm lug ¢,
whereby, when the ar mature lever «' 18 de-
pressed, the rotating lug ¢ will move bar H to
the 110*ht and when said ar mature-lever 1s re-
traoted Smd rotating lug ¢ will drive bar H to
the left.

10. The combination of local baﬁotely L B,
whose circuit is completed separately thr ounh

35
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alternate series of ]{eys switch-controlling ar-

rangements M M, conductors joining said -
keys with their 1espeet1ve sunflower-sections,
and the sunflower-arm, whereby either switch-
controlling alrangelnellt M or M"’ is brought 65
1nto action upon depressing any transmitting- |
key whose anvil i1s connected with the branch
passing through the electro-magnet of the Clr-
cult-controlling device.
11. The combination of a Sunﬂowel-m m 70

which is driven or permitted to actstep by step
by alternating main-line pulsations, a series of
transmitting- keys alocal circuitand branches, .
main-line-switch controllmg devices, main-

5
es, and a dynamo- electric machnw for generat- ’
ing pulsatory or continuous currents, the whole

| being so arranged thatupon depressmﬂ atrans-

mitting-key the sunflower-arm, when in con-
tact with the sunflower-section corresponding
with the key depressed, causes the switch-con-
trolling device to bring the switch-actuating

0

| devme into such a position that the rotation of

the armature causes a movement of 1ts re-

spective main-line switch and a. cessation of 85

pulsatory currents upon the main line, and also

the arresting of the sunflower-arm upou that

section of the sunflower connected with the

key depressed.

' Slﬂned by me this 6th dfw of J uly, 1.882.

. STEPHIEN D. FIELD.

VVltneSS_es:
W, B. VANSIZE,
WM. ARNOUX, -
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