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To all whom it may concern:

U\TITED bTATF S

PATENT OFFICE.

GEORGE A. BURNHAM OF ESSEX, MASSACHUSETTS, ASSIGNOR TO SEARS B. CONDIT, JR.,
OF BOSTON, MARSSACHUSETTS.

AUTOMATIC VOLTAGE REGULATOR

988,441.

Apphcatlon filed September 7, 1909.

Spemﬁcatlon of Letters Patent.

Patented Apr. 4, 1911,
Serial No. 516,428,

Be it known that T, Grorce A. Burxman,

" a citizeh of the United States, residing at
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Essex, in the county of Iissex and State of
Massachusetts, have invented an Improve-
ment in Automatic Voltage - Regulators, of
which the following description, in connec-
tion with the accompanying drawings, is a
specification, like letters on the drawings
reple%entmtr like parts.

- My invention is a voltage regulator, whose
object is to provide such a hm'h deglee of
efficienicy that the introduction “of the regu-
lator into a working system will not be liable
to interfere with the contmmty of “service.
Up to the present time it has frequently been
the case that the introduction of a voltage

regulator would render the operation of the

: syﬁtem more uncertain than 1t was without
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the regulator, because of the po%sibllity, and

- infact liability; of the regulator’s refusing
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to work at a critical moment. on account of.
the freezing of the contacts.
my invention aims to provide a regulator

which practically eliminates the tendency to

impair or destroy the continuity of service,

and T accomplish this by introducing means
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which is responsivé to changes in voltage in
the main line to cut in resistance into the
field circuit in such a‘manner-that it is prac-

“tically impossible for the make-and-break

device to stick, bug, or freeze, irrespective of

‘whether the 1nte1rupt10ns are rapid or slow.

I provide a moving and preferably rotating

35

40

45

50

contact or pair of contacts codperating with

E: reclprocatlng contact or pair of contacts,
‘having relative frictional engagement. The
‘result is that my voltage regulator has a

high degree of efliciency as to certainty and
contlnulty of action ard practlcal 1mmumty
from breakdowns. '

-In the drawings, Figure 1 is-a view partly
in plan and partly diagrammatic of a pre-

ferred embodiment of the 1nvent10n and

Figs. 2 and 3 are similar Vlews showmg
modified constructions,
Tt will be ninderstood that my mechanism

“is adapted to_a variety of uses and wiring |

.111.1n0ement§f and'that T have herein shown
the same in connection with a generator and

“its clrcmt merely 88 m.means of makmg the "

[ invention clearly intelligible.

Accordingly, -

‘ductor material.
a single contact 4T pivotally mounted at 48

As shown, the
generator to be regitdated. is indicated at 1
4(.1mu tedd in usual manner to feed iires
2, 3 supplying current to a load 4, said gen-
eratm hfwmfr a usual field 3. Across the cir-
cuit 2, 8 1is connected a voltmeter 7 whose

necdle 8 connects with any suitable source of

supply, ds a battery 9, by means of a wire 10,

the wire 11 from the opposite end of the

said source of supply branching at 12 to the
solenoids 18, 14, the opposite ends of whose
windings connect by wires 15, 16 to the con-
tacts 1( 18 of the voltmeter, all in usual
manner. . Pivoted to rock at 19-is‘a conduc-
tor bar or lever 20 whicli constitutes a vi-
brating contact member prov1ded at its op-
posite ends with brushes 21,:22 arranged to

‘cobperate alternately with rotary contacts

23, 24 fast on insulated pivots 25. ‘Brushes

:26, 27 connect from the rotary contacts 28, 24

respectively with resistances 28; 29 connected
by a wire 30 in series with the. field 5 of the
generator. 1, said circuit being completed
from the opp031te side of the generator b

wire 31 to the contact lever 20 at 32. he
condenser 6 is' shown as connected dcross
from the wire 30 to the wire 31. - To rotate

the contacts 28, 24, I mount loosely on'the

pivot 19 of the osc1llat1ng contacts 21, 22; a

ratchet gear 83 actuated by a pawl 34- mount-

ed on any adjacent moving part, as for in-

| stance on a stem 35 extending rigidly from

the lever 20. Said ratchet gear 33 engages a
pinion 86 on a shaft 37 which also carries a
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gear 38 in mesh with gears 39, 40 fast on the -

shafts 25 of said rotary contacts, whereby
the latter are driven. The stem 35 is of

magnetizable material, held by a spring 41"

-and adapted to be attracted to one side’ or
the other by the:cores 42, 43 of the adjacent

electromagnets 13, 14, -
In the constructlon shown in Flg 2, two
concentric disks or rotary contacts 44, 4.) are

_mountéd on a continuously driven c;haft 46,

said disks being shown as composed of con’
-Cobperating therewith is

and provided with a stem or reciprocator 49

-of magnetizable material corresponding in
‘construction  and function to the same part
35 m the preferred constructmn, the resist- .
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anees 28, 29 heing exteiual of these rofary
members 41,13, Tu the construction shown
in Fig. 3. instead of the two whecl-like con-
tucts previonsly desciibed, a hollow or box-
like rotary meniber 50 is provided on a io-
tor driven shaft 51 the sane as in Fig. 2 and
containing the two resistances 23, 2 coun-
neciing (o a peripheral contact ving 52 en-
gaged by a brush 55 of the wire 20. AL {helr
apposite ends said resistances connecet to face
rings 56, 57, engaged hy contiets 38, 54 of «
rock bar 60, the same in construction wud
operation as the corresponding parts already
described with reference to the construction
of ‘Fig. 1. In.each instance the vibrating
member has two contact surfaces which en-
gage alternately the codperating two sep-
arate contacts which are connected to the re-
spective resistances. In Figs. 1 and 3, these
two surfaces are at the ends of the centrally
pivoted vibrating cross bar or head of the

. vibrating member, in the form of lwo con-
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ing blocks, whereas in Fig. 2 these two
surduces are formed by the epposite sides of
{he single intermediate block 47. By pro-
viding these two separated or distinct sur-
fices, one coiperating with one rotating por-
tion and the other codperating with the other
rotating portion of the codperating contact
parts, neither surface is called upon to do un
excessive amount of work, the work being
divided between the two, and hence thelife
of the contaets is increased. :
In operation, the rotary contacts operate
to bring a new make-and-break surface in
position at eanch movement of the recipro-

cating contact or contacts, so that the ap-.

paratus continues to operate nniformly and
without liability to stick or frceze. The ro-
tary contacts of all three embodiments of my

invention are moved, in each instance. previ-
-ous to contact with the vibrating memnber So

as to bring a new surface into. contact-mak-
ing position, said previous movemeat-in I'ig.
1 being .a step-by-step movement, and in
Figs, 2 and 3 being a continuous movement
of the rotary member or members. In Fig.
1 the step-by-step movement is accomnplished
directly in connection with the vibrating
member or other contact, while in Figs. 2
and 8 the continuous rotating is accom-
plished by an. externally driven continuously
rotating shaft. The double-ended vibrating

- contact member of Figs. 1 and 3 has the ad-
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vantage of prolonging the life of the instru-

ment, inasmuch- as the two contacts divide
the worl. between.them, and the same is ac-

.complished by the operation of the double-

sided bloek 47 in Fig. 2. Whenever there is
a variation.in potential in the main circuit
2, 3, there. results a corresponding move-

. ment-in the veltmeter 7 eausing the needle 8

to move to the right or left, thereby energiz-

ing one or the ether of the solenoids 13, 14

988.441

50 ag positively to move {he confact Tever 20, 65

in a corresponding divection, bringing ifs
contact or contacts into engagement with the
rotury contacts 28. 24, as the case may be, of
the-male-and-break device. This cuts in dne
of the resistances 28, 29-and culs out the
other, correspondingly changing the value ot
the field flux. The provision of the two re-
gistances 28, 20 of different values in con-
nection with the means deseribed for cutting
out one and cutting in ihe other, or vice
versa, results in a further advantage. The
values of said resistances is either too high
or too low to give normal voliage at the gen-
erator. DBy introducing the vesistance 29,
as distinguished frowr short-cireuiting the
resistance 28, I am able matevially to reduce
the tendeney of sparking at the hreak be-
tween the reciprocativg contact and one ov
the other of the rotary contacts, as the case
may be.

A the mechanism shown in Fig. 1 is the
preferred mechanism, as defined in this speci-

fieation,. T have not herein claimed the fea-

tures which are specific to Figs. 2 and 3, the
same being claimed in my application Serial
No. 534,795, filed Sept. 30, 1910.

ITaving deseribed my invention, what 1

claim 15

1. In a voltage regulator, two. relatively
movable contact members, having a relative
movement into and out.of contact position
and a transverse movement for bringing a
new surface into contact position, and mech-
anism to move one contact with relation to
the other in said transverse direction previ-
ous to. their relative movement into con-
tact with each other and while the contacts
are separated, and then to move one of said
contacts into contact with the other.

2. In a

voltage regulator,.two. relatively.
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movable contact members, having a relative
movemnent into and out of: eontact pesition -

and a transveise movement for bringing a
new surface into contaet positicn, and mech-
anism to move one contact with relation to
the other in said transverse direction after
the separation of said two contact members
to bring a new surface into contact position
and then to move one of said contacts into
contact with the other. . .

3. In a voltage regulator, two relatively
movable contact members, having a relative
moveent into and out of contact position
and a.iransverse movement for bringing a
new surface into contact position, and mech-

anism to move one contact with relation to

the other in said transverse direction: previ-
ous to their comtacting movement and to

move one of said contact members into.con--

tuct ivith the other in the time interval be-
{ween two transverse movements. ‘

4. In a voltage regulator, a rotatable con-
tact member and a vibrating contact mem-
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ber. and mechanism to rotate said first
named - contact .member. previous to contact

with the vibrating member and while tlie| .
| msm actuated by the rocking movement of

contacts are separated to bring a new sur-
face nto contact position, and bring waid
vibrating contact nicinber into engagemert
with =aid rotatable contact member,

5. In a voltage vepulator, a rotatable con-
tact member and =2 vibrating contact ment-
ber, and mechani=in to rotate said rotatable
contact wember after the separation of said
twao contact members to bring a new surface
into contact position and bring said vibrat-
ing_contact member into engagement with
sald rotatable contact member,

6. In a voltage regulator, a rotatable con-
tact member and a vibrating contact mem-
ber. and mechanisin to rotate said rotatable
contact member previous to contact with the
vibrating member ana to move the vibrat-
ing member in the time interval between two
rotary movements.

7. An automatic voltage regulator, com-
prising a rotary contact mechanism having
two rotary contact portions insulated from
each other, a separate resistance for each
portion, and a movable contact member mov-
able to make contact alternately with one of
said portions and then with the other to ren-
der said resistances alternately effective.

8. An antomatic voltage regulator, com-
prising a rotary contact mechanism having
two rotary contact portions insulated from
each other, a separate resistance for each
portion, a movable contact member movable
to make contact alternately with one of «aid
portions and then with the other to render
said resistances alternately effective, and
means operated by said movable contact
member for actuating said rotary contact
mechanism. ,

9. An automatic voltage regulator, com-
prising an intermediately pivoted contact
member, electromagnetic means for rocking
said-member on its pivot, a cobperating con-
tact mechanism having separated contact
portions to codperate with the opposite ends
of said pivoted contact member as the lat-
ter rocks on its pivot, a high resistance in se-
ries with one of said contact portions and a
low resistance in series with the other of
said contact portions.

10. An automatic voltage regulator, com-
prising an intermediately pivoted contact
member, electromagnetic means for rocking
said member on its pivot, a codperating con-
tact mechanism having separated contact
portions to cobperate with the opposite ends
of said pivoted contact member as the latter
racks on its pivot, a high resistance in series
with one of said contact portions, a low re-
sistance in series —ith the other of said con-
tact portions, said two contact portions be-
ing movable with reference to the pivoted

988,441

coritact member for brin

2

ging' new ‘contact
surfaces into operative ‘relation with the
pivoted contact member, and movitg mecha-

said pivoted contact member to inove said
two contact portions. o

11. An auntomatic voltage regulator, com-
prising an intermediately pivoted contact
member, electromagnetic means for rocking
said member on its pivot, a cobperating con-
tact mechanism having separated contact
portions to codperate with the opposite ends
of said pivoted contact member as the latter
rocks on its pivot, a high resistance in series
with one of said contact portions, a low re-
sistance in series with the other of said con-
tact portions, said two contact portions hav-
ing rotary movement with reference to the
pivoted contact member for bringing new
contact surfaces into operative relation with
the pivoted contact member, and moving
mechanism actnated by the rocking member
of said pivoted contact member to rotate
said two rotary contact portions. :

12. An automatic voltage regulator, com-
prising an intermediately pivoted contact
member, electromagnetic means for rocking
said member on its pivot, a codperating con-
tact mechanism having separated contact
portions to codperate with the opposite ends
of said pivoted contact member as the latter
rocks on its pivot, a high resistance in series
with one of said contact portions, a low re-
sistance in series with the other of said con-
tact portions, said two contact portions hav-
ing rotary movement with reference to the
pivoted contact member for bringing new
contact surfaces into operative relation with
the pivoted contact member, and a pawl and
ratchet mechanism actuated by said rocking
member to rotate said rotary contact por-
tions. :

13. In a voltage regulator, a contact mem-
ber having two operative contact surfaces,
two contacts to codperate alternately with
said respective surfaces, mechanism includ-
ing means operatively related to one of said
two contacts for raising the voltage con-
trolled by said regulator and including means
operatively related to the other of said two
contacts for lowering the said voltage, and
operating means for said contacts.

14. In a voltage regulator, a common vi-
brating contact member, two contacts, mech-
anism including means operatively related to
one for raising the voltage controlled by
said regulator and including means opera-
tively related to the other for lowering the
voltage, and means for moving said vibrat-
ing contact member into alternate engage-

.ment with said two contacts.

15. In a voltage regulator, two separate
contacts, mechanism inclading means con-
nected with one of said contacts for raising
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the voltage being regulated, and including | name to this specification, in the prescnce of
neans connected with the other of suid con- | two subscribing witnesses.
{acts for lowering the said voltage, and a T S .
third contaet member having two contact GEORGE A. BURNIAM.
5 surfaces to codpernte alternately with the Witnesses:
aforesaid separate contacts. < M. J. SpsLpiNG,
In testimony whereof, T have signed my Eowarp MAXWELL.




