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{Ho mudel ) |

.TG beZ whom, 2,25 mag J concern: |
Be it known that I, THOMAS S. WATSON a

 citizen of the Umted Sta,tes and a reSIdﬁnt of
Milwaukee, in the county of Milwaukee and
State of WISGGHSID have invented certain new
and useful Improvements in Controllers for

- Rotary Transformers; and I do hereby declare

N thatthe followingis a f ull clear and exact de--
10

- start and regulate the running of a rotary |

serlpmon thereof. -
My invention has fm 1ts ob,]ec,b to prowde
simple economical appa,ratus by which fto

~ transformer employed to change electric cur-

- sisting in certain peculiarities of construe- |
~tion and combination of parts her einafterpar- |

- ticalarly set; forth with reference to the accom-
panyingdrawings and subsequently claimed.

20

~rent of one description to that of another

such as transforming alternating to du'ect;
carrent, or the reverse, said invention con-

~ Figure 1 of thedrawings represents a plan

- 'Vlew of my apparatus that constitutes a con-

troller for a rotary transformer, the handle

~ of a center-pivot switch-bar shown in thls

view being in horizontal section; Hig. ‘a
section on the plane indicated by Ilne 29

~ in the preceding figure, and Fig. 3 a diagram
illustrating an application of t}he contmller
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- The lamps are utilized as indieators of cur--

" mental contacts E E’ for the ends of a cen-

to a rotary transformer in connectlon Wlt}h a
storage battery.

Referrmﬂ' to the dmwmﬂ's the letter A 111—'

dicates an insulating- base -provided with

R sockets b for incandescent electric lamps B,
‘that appear in the diagram Fig. 3.
lamps are shown in circuit W‘lth the termi-

These

nals of a knife-switch C, mounted on the insu-

lating-base and in electric connection with

line-wires D D’ for an alternating current
whose source of generation is more or less dis-
tant from the apparatus herein set forth.

rent, and their omission would not in any

way aﬂeet what I seekto cover as a controller
~ for a rotary transformer.

The insulating-
base is shown as being provided with seg-

 trally-pivoted switch-bar F having a center

-~ handle F’, by which it isswung.
- mental cont&ct% G’ are ar ra;nged on the in- .
sulating - base concentric with the contacts

£0

Othe1 Seg-

afor esmd and are respectively in opposition

one end with insulation d, and insulation e is

also shown on an end of segmental contact G,

this contact and the one G‘r belnﬂ-‘ 1llustmted

within arcs of one hundred and elghty degrees-

O Wlth I;he smtch-b&r FF and electric connec-
‘tion with each other, as herein shown, a wire
‘¢ being employed for said electric connection.

Segmental contact E' is shown provided at

6o

of acircle opposite each other, while both the

An in-

contacts E E'are illustrated as being for the
‘most part within the same arc of one hun-
dred and elfrhty degrees of a circle. -
-gulating-stud I is cld,mped on base A in line
~with the insulation d on contact K', and be-
‘tween this stud and contact K at 1[11361 valsof
a circle are a series of contact-studs J in elec--

trical connection with a series of resistance-

colls K, that are cmlso in llke connection with

70

said conbaetE asshownin the dmﬂ'mm Fig.3.
Another series of contact-studs L are c]&mped-- -

and said studs L are 1nd1v1du&lly wired to a

posts 1 2 3 4 5 in connection with the 1nsulat-

ing-base are respectively in electric connec- -

13101'1 with the knife-switeh C, contacts &' G E,

“on base A atintervals of the circle upon which
‘the contacts E E' and studsI J are disposed,
=75
‘resistance-coil M, that is also electrically con-
nectied to the connaet E'aforesaid. Binding-

30 '

and switeb-bar F, as clea.rly shown in the dla- -

gram Fig. 3, and stops N N’ are arranged on

said base to limit bhrow of said sw:lt.ch bar in

either direction.

The apparatus above speclﬁed GOHbtlUHteb

85

the controller I seek to cover, and when this

controller is cut out its pivobal switch-bar I
will contact at the ends with insulation d and =

I, the brush H' of said bar bemg bhen in con-

taet with insulation e.

In practice the above - specified bmdmﬂf—-.._ -

posts of the controller are. electrically con- '
nected to a corresponding series of similar
posts belonging to a rotary transformer—

‘such, for instance,. as the one particularly set

forth in my application for patent filed De-

95

cember 29, 1899, Serial No. 741,911, and in-
dicated in the dla,trmm Fig. 3, whe’rem a stor- -

cireuit with said controller and tmnsformer

‘age battery P is also indicated as being in

100

In practice thearmature of the transformer

is wound for alternating and direct currents,
and the armature- shaft Q 1s provided at one

1o brushesH H’, havmﬂ' msula,ted eonneetwn | end W1th colleebmfr-rmgs of common knowl- )




I0

2

edn'e opposed by brushes R, reference-lgtter
S bemcr employed to mark that one of said
rings appearing in the aforesaid diagram.
The other end.of the armature-shaft is pro-

vided with a commutator T, and brushes U

oppose the eommntator. The binding-posts

of the transtormer 1o numbered the same as

those of the controller, and, as shown in the
diagram Fig. 3, they are eleetrlcally conneet-

ed to the brushes and field- magne‘r of said | _ _
| | ing the other of said first pair of continuous

transformer.

“Assuming that, switch- bar F is turned to

cut out the eontroller the alternating-current

20

circuit broken, and the storage battery ma-

terially weakened the first step in the opera-

tion to recharge said battery will be to start |

the armature of the rotary transformer by

moving said switeh-bar so as to brmﬂ' 1tS

ends out of contact with the msulatmns Id,

1ts bruqh H bemﬂ' at the same tlme moved 130' |

4 I ' l

ing ‘then in eireuit Wlth the dlreet—current

30 ¢

35

40

- 45

“insulating - base.

winding of the armature and the reelsta,nee
M enmrely out of the field-circuit. The ar-
mature is now ranning under influence of di- |
reet current derived from the weakened stor- |

'ege ba,latery, the electrical eennecmons being 5

such, as herem shown that smd current has
both field dl]d armdture cireuit. The resist-
ance K is now wradually cut out by continued |

movement.-of the switch-bar and the c;]_:;eea::l.
of the armature is proportionately increased,
‘the ends of said switch-bar being then on the

sen'menta,l contacts K E’, as herem shown.,

The resistance K having been cut out, it be-_

comes necessary to Weeken the mawnetw field |
V of the transformer to further mcrease the |
speed of the armature. This is done by cut-
ting in some or all of the resistance M, there

being contlnued movement of swrteh bar E |

to ha,ve contact with studs I. in successive
order between contact E' and stop N* on the |
The armature heing now
run at sufficient speed, the a,lbema,tmw—cur-
rent circuit is closed and resistance M, if any,

~cutout, whereby the full strength of the mag-

. 59

netie ﬁeld is upon both windings of the ar-
mature.  The armature is now running by |

alternating current, and direct current from |
the commutdter is operating to charge the

storage ba,ttery mthou‘o furbher ehann*e of |

. eon nectlon S,

55

- circuit with a battery, a magnetic field, and

From the foregoing it will be understood |
that my controller in any form ‘ecomprises an
msula,bmﬂ*-bdee provided with a pair of con-
finuous contacts arranged to be included in

- a rota,ry armature wound for direct and alter-

60

nating currents, another pair of continuous

.(,onta,cte on the msulatmﬂ'-ba;se a,rrann'ed to
be lncluded in circuit w1th the arma,ture and:
a source of- albernd,bmﬂ'-current generatmn a

- switeh-bar operative at all times in conj unc-

tion. with at least one of: the first pair of said
contacts and prowded with brushes insulated
from itself, but eleetrlea,lly connected- with

. 673,30'? --

ond pair of the aforesmd eontaete an arma-
ture-resistance electrlea,lly connected to one
of the first pairof continuous contacts, a field-
‘resistance likewise connected to the other of
this pair.of contacts, armature-resistance con-
tacts on said base at intervals in the path of
‘the switch-bar preceding one of the first pair
of continuous contacts, and field-resistance
"contaets en the aforesald base also at inter-
vals in the path of said switch-bar succeed-

-gontacts, the extent. of said armature-resist-
ance contacts being less by one division than

[”ﬁeld resistance is electrically connected.

- While I have shown a knife-switch as a
- means for making and breaking the a.lterna,t-
“ing-current cireuitindependent of the switch-
f bar its brushes, and the contacts for said bar

breaking of the said circuit.

Pa,tent is—
1. Aeontreller for arotary transformer CON-
sisting of an insulating-base, a pair of con-

field and a rotary armature wou nd for dlrect

tinuous contacts on said base arranged to be
1110111ded in circuit with the armature and a
‘source of alternating-current generation, a
| switch-bar operatmﬂ* at all tlmes in con]une-
- tion with at least one of said first pair of con-
tacts and provided with brushes insulated

| from itself’ buat eleetrlca,lly connected with
! “each other and arrang ged to ‘work on said sec-

ond pair of contacts, prevision being had for

'said first pair of contacts.in one position of

apa,lr of contacts, a field- resistance likewise
tacts, armature-resistance contacts on the in-
sulatmn'—base at intervals in the path of the
remtch bar precedmg one of' the first pair of
tacts on said base in the path of said switch-

contmuoue contacts, the extent of said arma-
ture-resistance conmebs bein g less by one di-

'with which the ﬁeld*-reelstanee is electrieally
 connected. -

2 A eontroller fora rota,ry traneﬁormer con-
sisting of an insulating-base, a pair of seg-
ment.a,l contacts arranged on the ‘base to be
included in circuit with a battery, a magnetic
field and a rotary armature wound for dlrect

| mental contacts on said base arranged: to be

each obher and posmoned to work on the see-, I source of alterna,tmg-eurrent generation, a

that of the contin uous contact with which the

tmuous contacts armnﬂed on the base to be
- included in circuit mt,h a battery, a magnetic

dﬂ]d alternating currents; anotherpair of con-

touch of the switch-bar on both of t:he afore-

'its adjustment, an armature-resistance elec-
trlcally connected toone of the atoresaid first

} connected to the other of this first pair of con-

i contmuous contacts, emd field- remstzmce con- -

 bai succeeding the other of said first pair-of

lwsmn than that of the centmuous contact

'and alternatin g-currents; another pair-of seg-

ilncluded in-cireuit with the armagure and a

70.
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::md brushes, it is practical to omit ea,ld switch

or its equwe,lenb and depend on said bar,
’brushee, and contacts for the makmg a,nd_

o .90

Ha.vmﬂ' thus described my invention, what

I claim as new, and desu'e tosecure by Lebters__ o
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:pwota,l switch-bar opemtmg at all tlmes in |
rst
pair of contacts and provided with brushes
insulated from itself but electrically con-
nected with each other and. arranged to work
, provision be-

conjunction with at least one of the said fi

on said second pair of contacts.

~ing had for touch of the swztch bar on both

©of bhe aforesaid first pair of contacts in one
~ position of its adjustment, an armature-re-
sistance electr ically connected to one of the
- atforesaid first pair of contacts, a field-resist-
. ance likewise connected to the other of this

~ first pair of contacts, armature - resistance

10

- contacts on the msulatmﬂ'-base at intervals

. 1

~ sisting of an msul&tmg-base a pair of con-

of an arc traversed by the switeh-bar previ-
- ous to its touch on one of the first pair of seg--
mental contacts, and field-resistance contacts

. on-said base at mtewa,ls of another are trav-
~ _ersed by said switch-bar after leaving the
_ the arc of said armature-resistance conbaebs :
~ Dbeing less, by one division than the working
face of the segmental contact with which the-
field- remstance is electrically connected.

other of said first pair of segmental conmets

3. A controllerforarotary transformer con-

~ tinuous contacts alranged on the base to be

35
- tacts and provided with brushes insulated

ineluded in circuit with a battery, a mag-
netic field and rotary armature wound for di-
| rect and alternating currents another pair of
. continuous eontacts on said base ar ranged to
~~ Dbe included in circuit with the armature and
~a source of alternating-current generation, a
switch-bar operating. at all times in conjunc-.
tion with at least one of said first pair of con-_

o "'from itself but electrically connected with
- each other and arranged to work on said sec-

- 40

~ contacts, a field - resistance likewise con-
nected to the other of this

50

o eontmuous contacts, and field-resistance con-
- tacts on said base in the path of said switch-

~ond pair of contacts, provision being had for
touch of the switeh-bar on both of the afore- |
“said first pair of contacts in one position of
its adjustment, means. mdependent of said
switch-bar for interrupting the alternating-
‘eurrent cireuit, an armature-resistance elee-_

trically eonnected to one of the first pair of

switch-bar preceding one of the first pair of

- ~ bar succeeding the other of said first pair of

- continuous contacts; the extent of said arma-

irst pair of con-
- tacts, armature-resistance contacts on the in--
 sulating-base at inter vals in the path of the |

‘ture-resistance contacts being less, by one di- |

~ vision, than the. contmuous contact wu;h

.

8

which the ﬁeld-remsbance is electmcally con-

nected. -- -
4, An electl ical devwe CO[IIpl ising a swwch-

bar provided with brushes msulated from

itself but electncally connected with each
other,

60

‘continuous contacts arranged to be

tra,versed by the bar, other continuous con-

tacts arranged to be tmvel sed by the brushes,
variable electrical resistances in connectwn
with the continuous switch-bar contaﬁts, pro-

vision being had for touch of said bar on its
continuouns eonta,ots in one position of ad- -

justment simultaneous with a cutting out of
“all the aforesaid electrical remst&nces, and
alternating-current conductors in ¢ircuit with
the brush-contacts; together with a storage
battery, a m%ﬂ'nemc ﬁeld and a rotary arma-
tare wound fm-dweet and alternating cur-
rents, said battery, field and armature bemcr'
1 eleetrleally connected in circuit with the S
aforesaid switech - bar,
tacts, the brush- contaet&. the variable elec-
tmea,l resistances a,nd the a,lterna,bmn'-cuuent |
-'conductors | |
- 5. An eleetrlealdeﬂceeomprlsmﬂ*aswwch-_-
bar provided with brushes insulated from
itself but electrically connected with each
other, continuous contacts arranged to be
tmvelsed Dby the bar, other continuous con- .
tacts arranged to be travel sed by the brushes,
variable electrlcal resistances in connectlon .-

| with the continuous switch-bar contacts, pro-
vision being had for touch of said bar on its
continuous contacts in one position of #Ad-
justment simultaneous with a cutting out of
all the aforesaid electrical remsta,nces alter-

its contin uous con-

75

'80'; |

90

nating-current conductors in circuit Wlth the

_brush -contacts, and an independent switch
having its termma,ls electrically connected

to the alternatmn' current eonduetors to-

ﬁeld and a rotary armature wound for dueet

tinuous contacts, the brush—eonbacts the vari-

able electrical 1681813&1]098 and the altema,t-_-

mﬂ*-eurrent eonduetors

In testimony that I claim the fore omﬂ‘ I
“have hereunto set my hand, at Mllwa,ukee, in
-the county of Milwaukee (md State of Wis-
consin, in bhe presence of two witnesses.

| . THOS S WATSON
Wxtnesses Lo
N. K. OLIPHANT
B C ROLOFF
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‘gether with a &stortwe battery, a mag netlc-_

and a,ltematmcr currents, said battery, ﬁeld_ -
and armature bemg electt ically connected in
eircuit with the aforesaid switeh-bar, its con-

100
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