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REGULATOR FOR DYNAMO-ELECTRIC MACHINES.
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Application filed Sepfmnber 24, 1883,

To all whoem it may concern -

Be it known that I Jorx 1. WATSON, a
citizen of the United Smtes resident at Louis-
ville, in the county of Jefferson and State of
Kentucky, have invented certain new and use-
ful Iopr ovemeﬂts in Automatic Regulators for
Dynamo-Electric Machines; and I do declare
the following to be a full, dmr? and exact de-
scription of the mven‘tlon sach as will enable
others skilled in the art to which it appertains
to make and use the same, reference heing
had to the accompanying drawings, and 10

letters or ﬁﬂurcs of r eferen(,e marked thereon,

which 101111 a part ot this specification.
Figure 1 of the drawings is a representation
of an clevation of the Jeﬂulator Fig, 21s a

longitudinal sectional view of the dyn%m&
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nnchmo, and Kig. 3718 a detall view showing
the iron cores and the extended pole-piece.-

1This invention has relation to regulators 101,
dynamo-electriec machines; and it (,onsmts in
the construction and novel arrangement of de-
vices, as will be hereinafter fully described,
and pf{ltlculmh pmuted out in the cldnm
appended. :

A A A deswnftte three electro- magnets,
the two outside ones being wound in the same
direction, while the eentm* one 18 wound in
the oppos;lte direction, said magnets being
formed of two or more comses of \To 14. 1nsu-
lated copper wire perfectlyinsulated from the
1ron cores and also from the spool-heads,
should the spool-heads be made of metal, as
the cores of the electro-magnets are a portlon
of the shunt-circuit. These electro-magnets
are to be connected in branches of the main
or lamp circuit, and are constructed in this
peculiar manner in order to offer the least re-
sistance to the passage of the main cuarrent
passing through them. This mode of winding
18 used in ordel to have the two ountside elec—
tro-magnets of alike polarity, leaving the cen-
ter electro -magnet of an opposite p(}]a,r'lty,
thus giving two bipolar electro-magnets.

B L dusmnate a soit-iron yoke, 1111:0 which |

are Serewed or otherwise secured the soft-iron
cores of the three electro- -magnets A A A,

- "The lower end of the central elwtro magnet

30,

core 18 provided with a flat elongated head or
terminal, C°. To thiselongated head are fast-

ened the two current-reversing armatures ¥

FICATION forming part of Lietters

Patent No. 300,420 dated June 17, 1884,
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and I by two pieces of thin steel, in order to

make them flexible.

I and ¥ designate two soft-iron pole- chano-
1ng or current -reversing armatures hawmg
flexible ends, which are mdta.ched to the elon-
gated head C° of the central electro-magnet.

55

The opposite ends of the armatures I and F -

are each provided with two platinum points,
one on each side of the armature. Securely
attached to, but insulated from the two soft-
1ron armatures, I and ¥, are two metallic re-
turn strips or keys, H* and F°, which must be

made slightly elastic, having their extreme
ends also provided with two platinum points 63

cach, one on each side of the keys or strips.

G and " designate two insulating-blocks of

any suitable non-conducting material, sepa-

- rating the two keys or strips F* and I from
. the two soft-iron armatures ¥ and X.

H and H’ designate two metallic stops, each
provided with two platinam points on each
side of the stops.
fastened to the bracesorstands K and K'. To
the stop H'is secured a wire connection, sup-
plying the current to the fine wire wound on
the outside of the coarsewire of the field-mag-
nets No. 1 and No. 3, and to the stop H is se-
cured a Wue connection, supplying the cur-
rent to the fi
the coarse wire of the ﬁeld magnets ‘\0 2 and
No. 4. | |
-1 and I’ designate two metallic brackets se-
curely fastened to the braces or stands K and
K, but so fastened as to insulate the brackets
I and I from the two stops H and H'.
ends of the two brackets I and I’ are bent in-
ward, so as to face each side of the stops Hand
B, said bent ends being provided Wlth ad-
]usatflble platinums- ]JOllltS

J, J, J% and J* designate four metallic
serews fitting tightin the ends of the brackets
Land I, having their ends terminating in plati-
num points to be capable of nice adjustment
in the two brackets I and I’. To the bracket
I 18 secured a wire connection from the fine
wire on the outside of the field-magnet No. 3,

and to the bracket I’ is secured a wire connec~

tion from the fine wire on the outside ot the
ield-magnet No. 4.

K and K’ designafe two braces or stands,
made of any suitable non- conducting material,

'I._'I._

The two stops are securely

The
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sultably sccured to the case L. To the two
braces or stands I and Tx are secured the two
stops 11 and 11" and the two brackets I and 17,
but so attached as to insulate the stop I from
the bracket I, and the stop H from the hrack-
et I,

L designates any suitable form of case or
frame for receiving the regulating mechanism
antl composed of any suitable material.

M’ designates a metallic strip or plate se-
cured to thecross-piece 1/ of the case or frame
Ly, against which operate the thumb-nuts N
and N, To the strip M is secured a wire
conneection, M, connecting the strip M to the
negative or return wire I of the main or lamp
cireuit.

S oand R designate two spiral gprings at-
tached to the two wmetallic strips or keys I
and I, with their frec ends terminating in two
square or 111;111“111{11 serew ends, which pass
through the strip or plate M, and ar e provided
with two metallic nuts cacl, N and N/, andare
intended to seenre the proper tension to the
arntatures I and 17, and also toserveas a path-
way for the return-current from the fine wire
wound on the outside of the field-magnets of
the dynamo-clectrie machine.

Ir, 17, 17, and T7 represent any suitable
form ol opening in the ease or {rame I to ad-
mit a serew-driver or otlier tool Sﬂltdhlf‘t(} adl-
just the serew platimum points J, J', J%, and J°.

o and d d"d represent Hw wire connee-
trons proceceding to and from the low-resist-

ance magnets A A A and show the manner of

connecting the magnets in the main or lamp
clreuit.

modesignates a wire connection, being the
termination of the derived cirenit from the
positive wire of the main ov lamp cireuit D,
commeneing at the 1)011111 1 and u}nn{*ctnlg
directly to {he voke B, maling the core of the
cleetro-maencet A a ]}mi 0f llw derived or
shunt eirenit to supply the current to the fine
wire wound on the outside of the field-mag-
nets of the dyvnamo-clectric machine.  The
changes necessary Lo be made in the dynamo-
electrie machine, making it a part of the reetl-
lator, ave as follows:

U designates the frame or stand of the dy-
namo.

U"designates the journal boxes or hearing,
in which fits the armature-shaft 1.

N AN AN X designate the iron cores, on whicly

18 wonnd the fine and coarse wire forming the

field-magnets.

N NN N d{_‘:‘-\lﬂildif‘ the extended pole-
pleces, seceured to the cor s of the dynamo, and
hetween which rotates the armature Q.

WOW W W designate thoe space around the
1ron cores of the field-magnets, in which is

~wound the coarse wire

03

Y Y X*® Y designate the space on the oub-
side and avound the coarse wire, in which is
wound the fine wire, said fine wire to be
wound in the same direction as the eoarse
wire,

Cthe coarse wire of

20707 At desienate the hobbins wound on
the revolving armature.

Vo desig nates the commutator.

VOV (losi sienate the metallic brushes for
baking up the enrvrent mduaced 1n the arma-
frre.

D P P P desigunate the spool-heads on the
fiela-magnets, between which 18 confined the
coarse and fine wire forming the said field-
inagnets,

I make no farther elaims {0 any lmprove-
ment in the dynameo-eleetric machine more
than the mode of constructing the field-mag-
nets—viz., winding them fivst with coarse wire
next the iron cores; then on the outside of the
coarse wire winding a greater number of furns
of finewire. The coarse wire on the field-mag-
nets 18 alt connected together in series, and
connecting through the line, brash, and arma-
ture back to the coarse wire of the Held-mag-
net cores, making the coarse wire of the field-
colls ap .1-.1 {of the main or | amp civeutt.  The
fine wire, however, 18 connected fromthe main
Ime i a derived eirenlt, and each diagonnlly-
opposite pair of coils are connected t :mtlh{;-
hack through the currvent-reversing mechan-
181 to the 1113{_;;11.1_1 e wire of the main line op

lamp-crreunt.

T'he mode of operation of this carrent-regu-
lating deviee 18 as follows, viz: Al the com-
mencement of rotation of the armature of the
dynamo-electric machine, which rotates De-
tween the pole-pieces Oi Um mm 1111{_;:1“«-,
"hua ”ﬁl” ]m hllfll(*l(}llL 1'e

%ul{ ont Ol Hm 1111(* 1111 ouﬂh the "l mpa hul
around the field- 111.:1“111_,1 Ullmwh the coarse
wire, inereasing the mﬂﬁnei 151m of the field,
which causes a urther 111{111{‘(1011 of eurrent in
the revolving armature and line until sufii-
clent mumﬂ nas been induced o partially
form aves at the juncetion of the carbonsin the

- lamps, which action places aninerveased resist-

ance in the main eirealt, whichresistance eanses
a certain amount of the cuorrent in the main
circnlt, commenecing at the point T on the posi-
tive wire of the main circeuil to he shunted,
through the wire m to the yvoke B of the ¢ Jee-
0= ’t”ll{‘tb A A A, core of central n: tenet,
(5, ar 11_1[1“_11(5 T‘ -:L‘H{l T”' {}i {Im p(‘ﬂ ¢- b}l iy ing

b

« and b to the ﬁ'i'u:‘: wi]'{i W {mml on Hw {ml 1{1«“
of the ficlkd-magnels No, T and "m. 3 by thewire
ofa,and thel ield-m aenels No. 2and No. 4 by ihe
fine wireb, these field: NI NEe tah@ Ing diagonally
opposite cach other and eonnected i.{);[___;[il..l(,].
Lhus No. 1T and No. 3 are connected together
by thetrterminating inside wire, and fine-wire
colls on No. 2 and N{). d are f'*orn'm{ztefi "t(‘}—
sether by tho L

making th

Juw *mw llmf']lfl i‘*(}}l W (}Lmd mi

the t)utmdt, of the coarse wive of the ficld-
magnets No. 1 and No. 3 of an opposite po-
larity, and also the fine colls onthe outside of
Al

“the field-magnets No, 2
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No. 4 of an opposite polarity; but bear in y clectro-magnets A A A, thus opening the eir-

mind that the fine wire forming the high-re-
sistance coils on the outside of the COArse wire
forming the field-magnet coils of the dynamo-
electric machine is Wound n exactly thesame
direction as the coarse wire. Now, by the
wire connections ¢ and " from the outside
ends of the fine-wire coils on the field-mag-
nets to the brackets I and I’, lower adjustable
point of platina to the platina points on the
strips or keys I™ and FY, spiral springs S
and §', square or triangular screws O and O,
nuts N and N', plate M’, wire connection M,
to the negative or return wire It of the dy-
namo-electric machine. Now, so long as the
spiral spring’s tension is sufficiently great
to keep the armatures I' and ¥’ and the keys
I and I’ in contact with their lower points,
as shown in the drawings, then the shunted

current wiil flow through the coils on the

outside of the coarse wire of the field-mag-
nets 1n the same direction as the main ecur-
rent flows through the coarse wire of the same
field, thereby increasing their magnetism
oTe :511313 , or until suffi cient current has been in-
{lueecl In the revolving armature to light up
to or near to the normal are all the hmps in
cirecuit. After having all the lamps in circuit
lighted 1s the time to acljust the tension of the
spiral springs 5 and S, and they are to be s0
adjusted that one of the pole-changing or cur-

rent-reversing armatures I and F’ will be at-

tracted by the electro-magnets A A A in

“advance of the other-—that is, the tension on

£33
I

40

ot
_n

60

the spiral spring of one shall be somewhat
oreater than the other—in order that i1t will
require the electro-magnets A A A to be more

‘strongly magnetized to attract the second pole

changing or reversing armature. Now, we

will suppose one or more lamps on the main

circuit to be switched or automatically cut out
of circuit.
than needed to maintain the remaining lamps;
hence the ares of the lamps then in cireunit
would tend to become longer, increasing the

resistance, and at the same time shunting more
~current, which causes the increase of current

sufficient to increase the magnetism of the
electro-magnets A A A, attracting the weaker
pole - chahging or eurrenf-reversing arma-
ture—1tor instance, say I—opening the c¢ir-
cuit, supplying the shunt-current to the out-
side fine wire of one pair of field-magnets—

say No.1 and No. 3—these magnets Leing di-

agonally opposite to each {)thbl‘ and ol oppo-
site polarity, when the thusattracted armature
will either remain open or commence vibrat-

Ing just suftficiently to neutralize the fields to

the extent of the one or more lamps cut out
of circuit by weakening the field-magnetism by
depriving oune pair of 1 ield-mag ne’rs of the as-

| msbance of the shunt-current on the outside of

sald field-magnets. Now, should additional
lamps be cut out of circuit, this arce will cause
the second current-reversing armature to be

attracted by the Increase of magnetism in the

We wiil then have more current

\

cuit to the Jlne Wire %1"01111{1 the Other p‘lll‘ (1-
agonally opposite the field-mz No.
2and No.4d—Ileaving the coarse wire 01’ the field-
magnets to perform the work of maintaining
the lamps in circuit unaided by the shunt cirs
cuit or current flowing through the fine wire
on the outside of the “field- magnets. A still
further removal of lamps or hﬂhts from the
circuit will cause a further attr fbction of the

weaker armature—say I'—which has already

closed the upper platina point on the key 1
against the lower platina point of the stop H,
(bhe adjustment of the upper adjustable pla-
tina points of the brackets I and I’ being such

as to close the points on the keys I” and T’

with the lower platina noints of the stops H
and II" first, thus requiring an Increase of
magnetism or attraction in the electro-mag-
net& A A A, to spring the keys F° and I“

SO

which are elastie, to close the upper platm% |

points on the upperside of the armature I and
I against the upperadjustable platina points
of the brackets I and I',) to form a connection
with the upper point of armature I, with the
upper adjustable platina point 1n the bracket
I, thus- sending the derived or shunt circuit
throu ehthefinewireontheoutside of the coarse
wire, forming the field-magnets—say No. 1
and No. 3—of one pair of diagonally-opposite
fields in a direction opposite to that flowing
through the coarse wire of the same field-mag-
nets, which neutralizes the magnetism of that
pair of diagonally-opposite field-magnets to
the extent of the resistance in the main line,

OC

O
i

1CO

inducing a correspondingly less amount of

current in the armature of the dynamo-elec-
tric machine, requiring less work on the part

of the engine, and saving of fuel under the

boilers. A continued reduction of lamps in
circuit brings into action the second current-
reversing mechanism, reversing the direction
of the wuent_ﬂov& mﬂ throunh the other di-
agonally-opposite pa-ir of ﬁeld-magnets in the

fine wire wound on the outside of them, thus

neutralizing the magnetisni.
It is plain to be seen that the combined neu-
tralizing effects of all four of the fine-wire coills

will leave a field of force capable of inducing

but a small amount of curreut in the arma-
ture of the dynamo-electric machine. Now,
to suddenly switch into circuit any number
of lamps momentarily causes a decrease of
current in the line; hence a loss of magnetic
attraction in the magnets A A A, causing
them to allow the spiral springs S and & by
their tension to draw down the armatures, and
keys to close their points of platina in con-

‘tact with the upper points of the stops H and

', and the lower adjustable platina points of
the brackets I and I, changing the direction
of the current in the fine wire on the outside

of the field-magnets to the same direction as

the main current flowing in the coarse wire
forming the fields, asmsbmn the codrse wire in

_,_Strengthening the nmgnetism, gcausing an in-
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crease of uu[ud:un 1 the rolating armaturve

of the machine until all the 11“]1% im the cir-
cuit are again lighted to or near to their nor-
mal arve, the deriyv ed or shunt eiveuit on the

outside Ut the fields and thecoarse wire on the |

mside of the same fields both operating mn-
tually, of course any intermediate Action to e
gover ned by bringing cither one ol the revers-
ing-armatures into operation,

It 1s plain to be seen that there can POSSI-
bly be no permanent polavization of the iron
cores of the field-magnets, as a slowing of the
engine will cause the ar matures of the rovers:
Ing mechanism to send a derived eurrent
through the fine-wire coils in the outside in
bhie same direction as the coarse wire, acting
mutually with each other in magnetizing thu
field-magnet cores.

IHaving deseribed my invention, what I de-
sire to seenre by Letters Patent i s

L. An automatic current-regulator for dy-
namo-electriec machines, composed of any suit-
able form of current-breaking, vibrating, and
current-reversing mechanism connected in o
derived cireuit or shunt from the main-line or
lamp elrecult, operated by one or more low-
resistance eleciro- magnets connected in the
main-line or lammp (,,11Lmi having the derived
or shunt ¢ircuitthrough thu wuuxt breaking,
vibrating, and current-rey Crsing mechanisn
so connected as to pass through o set of fine-
wire coils wound on the oul%ld{,,. of the coarse
wire forming the field-magnet coils of any
form ol dy Ihllllﬂw(ﬂebtllb ]l]::l(i‘]llll[‘ the fine
wire on the outside of the field- nmﬂﬂets 1)eum
wound in the same direction as the Coars
wire and connected together in dh]g@]]:];.l].}'-
opposite pairs to produce magnets of unlike
polarity, but of the same polautv as 1S pro-
duced by the coarse wire, for the purpose of
autmnatwﬂly regulating the eurrent induced

111 the armature 01 mwh dynamo-electric ma- ;
chineg and supplied to
speeified and set forth.

2. I'he field-magnet coils of a dynamo-clee-

the lamp-cireuit, as ;

| 50 as to malke

|

tric machine, made of
coarse insulated copper wire conncebed in
series, 8o as to make like and unlike poles O]
posite each other, and having the coarse wire
a part of the main or lamp ummf, and hav-
11g uound o1 1]1011‘ 011151{19 .;111{1 n Hw same

wire, (,mmmled L{)ﬁet]mr 111 dmona]lv Dl;pw
site pairs and supphul from a derived or shunt
circuit from the main-line or Iamp circuit
through any suitable form of current-brealk-
111[;;, v 11)1‘&L111:;¢, and current-reversing mech-
anism operated by one or more low-resistance
electro-inagnets connected in the main-line or
lamp circuit for the purpose of automatically
regulating the current induced in the arma-
ture of the dynamo-electrie machine, and sup-
plied to the lamp- cireult, as specified and set
{orth.

lﬁ?‘;;“r ._\ d}rmm(} e]e(‘*mi{,, 1‘1‘1;1(;}11119 h ving it%

ot (*om.m Illﬁnuhthd {,.Gppu* wire w.:.umct-ul mn
series, and in the main-line or lamp eirenit,
the coarse wire a part of the
main-line or lamp circuit, with a greater num-
ber of turns of fine wire wound in the samao
direction on the outside of the coarse mm,
and so connected together as to make the iron

- cores ol the field- nmﬂncts the same polarity

as the coarse wire, buL connected together in
diagonally-opposite pairs, and Sup]}lw(l frowm
a derived or shunt cireuit from the main-line

or lamp circuit, in combination with any suit-
able form of current- -breaking, vibrating, aud

current-reversing
one m'*

mechanism,
1‘1"101‘0 10*‘.&* 1&%i‘~‘5t¢11'1u

composced of
t‘*leﬁtm I!ld”lli*fh

op{f- fmlﬂnﬂ Su(fh 111{3(,11@111%111
In te%mmoiw whereol I aflix my signature
in presence of two witnesses.

JOHN TEDWARD WATSON,
Witnesses:
(0. S. A‘LLHG\T
LoUuIse VW, S O\‘H BRAKII,

a1 number of turns of
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