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To all whom it may concern: 
Beit known that I, GEORGE A. Burn IIAM, 

a citizeh of the United States, residing at 

O 

5 

Essex, in the county of Essex 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 
representing like parts. 
My invention is a voltage regulator, whose 

object is to provide such a high degree of 
efficiency that the introduction of the regu 
lator into a working system will not be liable 
to interfere with the continuity 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 
system more uncertain than it was without 

20 the regulator, because of the possibility, and 
in fact liability, of the regulator's refusing 

25 

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 I accomplish this by introducing means 

30 
stically impossible for the make-and-break 

which is responsive to changes in voltage in 
the main line to cut in resistance into the 
field circuit in such a manner that it is prac 

device to stick, bug, or freeze, irrespective of 
i whether the interruptions are rapid or slow. 
I provide a moving and preferably rotating 
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contact or pair of contacts, coöperating with 
a reciprocating contact or pair of contacts, 
having relative frictional engagement. The 
result is that my voltage regulator has a 
high degree of efficiency as to certainty and 
continuity of action and practical immunity 
from breakdowns, : . . 

In the drawings, Figure 1 is a view partly 
in plan and partly diagrammatic of a pre 
iferred embodiment of the invention; and 
Figs. 2 and 3 are similar views showing 
modified constructions. 

It will be understood that my mechanism 
is adapted to a variety of uses and wiring. 

- - - - - arrangements, and that I have herein shown 
the same in connection with a generator and 
its circuit, merely as a means of making the 

the wire 11 from the opposite end of the 

coöperate alternately with rotary 

Accordingly, 

and adapted to be attracted to one side or 

mounted on a continuously driven shaft 46, 

invention clearly intelligible. As shown, the 
generator to be regulated is indicated at 1 
?oil nected in usual manner to feed wires 
2, 3 Sipplying current to a load 4, said gen 
erator having a usual field 5. Across the cir 
cuit 2, 3 is connected a voltmeter 7 whose 
needle 8 connects with any suitable source of 
supply, as a battery 9, by means of a wire 10, 
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60 
said source of supply branching at 12 to the 
solenoids 13, 14, the opposite ends of whose 
windings connect by wires 15, 16 to the con 
tacts 17, 18 of the voltmeter, all in usual 
manner. , Pivoted to rock at 19 is a conduc 
tor bar or lever 20 which constitutes a vi 
brating contact member provided at its op 
posite ends with brushes 21, 22 arranged to 

contacts 
23, 24 fast on insulated pivots 25. Brushes 
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26, 27 connect from the rotary contacts 23, 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 opposite side of the generator by a 
wire 31 to the contact lever 20 at 32. The 
condenser 6 is shown as connected across 
from the wire 30 to the wire 3... To rotate 
the contacts 23, 24, I mount loosely on the 
pivot 19 of the oscillating contacts 21, 22, a 

5 
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ratchet gear 33 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 rathetgear 33 engages a 
pinion 36 on a shaft 37 which also carries a 85 
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 90 

the other by the cores 42, 
electromagnets 13, 14, . 

In the construction shown in Fig. 2, two 
concentric disks or rotary contacts 44, 45 are 

43 of the adjacent 

95 
said disks being shown as composed of con 
ductor material. Coöperating therewith is 
a single contact 47 pivotally mounted at 48. and provided with a stem or reciprocator 49 
of magnetizable, material corresponding in 100 
construction and function to the same part 
35 in the preferred construction, the resist 
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ances S. 2') i? is Ni (, all of these rotary 
Incuboi's 1, 15. In th{ Constructiol) sl () win 
in Fig. 3, instead of the two whecl-like 'in 
tacts previously desclibed, a hollow or box 
like rotay 1:1ember 50 is provided on a ii.10 
tol driven sia ft 51 the saline as in Fig. 2 and 
cc intaining the two l'esistance's 2S, 2) con 
fleet ilus to a peripheral contact ling 52 en 
gaged by a brush 53 of the wire (). At their 
opposite ends said resistances connect to fa's 
rings 56, 57, engaged hy cont: cts 58, 5% of 
lock bar 60, the sale in construction incl 
operation as the corresponding parts already 
described with reference to the construction 
of Fig. 1. In each instance the vibrating 
lmember has two contact surfaces which en 
gage alternately the coöperating two sel 
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 two con 

25 
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40 
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... dicting blocks, whereas in Fig. 2 those two 
-sulfil ("es are formed by the opposite sides of 
the single intermediate block 47. IBy pro 
viding these two separated or distinct sur 
faces, one coöperating with one rotating por 
tion and the other coöperating with the other 
rotating portion of the coöperating contact 
parts, neither surface is called upon to do an 
excessive amount of work, the work being 
divided between the two, and hence the life 
of the contacts is increased. 
In operation, the rotary contacts operate 

to bring a new make-and-break surface in 
position at each movement of the recipro 
cating contact or contacts, so that the ap 
paratus continues to operate uniformly and 
without liability to stick or freeze. The ro 
tary contacts of all three embodiments of my 
invention are moved, in each instance, previ 
ous to contact with the vibrating member so 
as to bring, a new surface into contact-mak 
ing position, said previous movement in Fig. 
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 accounplished 
directly in connection with the vibrating 

50 member or other contact, while in Figs. 2 
and 3 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 work between, them, and the same is ac 
complished by the operation of the double 
sided block 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 voltmeter 7 causing the needle 8 
to move to the right or left, thereby energiz 
ing one or the other of the solenoids 13, 14 

988.441 

so as positively to move the contact lever 20, 65 
in a col'responding direction, loringing its 
contact or contacts into engagement with the 
rotary contacts 23. 24, as the case lay be of 
the-make-and-break device. This cuts in due 
of the resistances 2S, 29 and cuts out the 
other, correspondingly changing the value of 
the field flux. The provision of the two re 
sistances 28, 2) of different values in con 
lection with the means descriled for cutting 
out one and cutting in the other', or vice 
ve'sa, results in a further advantage. The 
values of said resistances is either too higll 
o' too low to give normal voltage at the gon 
ei'ator. T3y introducing the resistance 29, 
as distinguished frou short-circuiting the 
resistance 28, I an able atelially to reduce 
the tendency of sparking at the reak be 
tween the reciplocati1 contact and one or 
the other of the rotary contacts, as the case 
may be. 
As the mechanism shown in Fig. 1 is the 

preferred aneclanism, as defined in this speci 
fication, I have not herein claimed the fea 
tures which are specific to Figs. 2 and 3, the 
same being claimed in my application Serial 
No. 584,725, filed Sept. 30, 1910. 

IIa wing described my invention, what I 
clailin is: . 

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 
anisun 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 : 
movement into and out of contact position . 
and a transverse movement for bringing a 
now surface into contact position, 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 
movable contact members, having a Fel 
movcient into and out of contact position 
and a transverse movement for bringing a 
new surface into contact position, and mech 

relatively, 
. . 

anism to move one contact with relation to 
the other in said transverse direction previ 
ous to their contacting movement and to 
move one of said contact members into con 
tact with the other in the time interval be 
tween two trinsverse movements. : 

4. In a voltage regulator, a rotatable con 
tact member and a vibrating contact mem 
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w 

ber, and mechanism to rotate said first 
named contact member, previous to contact 
with the vibrating member and while the 

988,441 3. 

contact member for bringing new contact 
surfaces into operative relation with the 
pivoted contact member, and moving mecha contacts are separated to bring a new star 

face into contact position, and bring said 
vibrating contact nic imber into engagement 
with said rotatable ('i it act member. 

5. In a voltage 'egiator, a rotatable coln 
tact neller and a vibrating contact linen 
lber, and echani- to rotate said rotatable 
contact unenber after the separation of said 
two contact membel's to bring a new surface 
into contact position and bring said vibrat 
ing contact member into engagement with 
said rotatalole contact member. 

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

7. An automatic voltage regulator, conn 
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 
del said resistances alternately effective. 

8. 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, a movable contact member movable 
to make contact alternately with one of said 
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 coöperating con 
tact mechanism having separated contact 
portions to coöperate 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 coöperating con 
tact mechanism having separated contact 
portions to coöperate 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 "ith the other of said con 
tact portions, said two contact portions be: 
ing movable with reference to the pivoted 

A. 
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nism actiated by the rocking movement of 
said pivoted contact member to move said 
two contact portions. . . . . 

11. An automatic voltage regulator, com 
prising an intermediately pivoted contact 
member, electromagnetic means for rocking 
said member on its pivot, a coöperating con 
tact mechanism having separated contact 
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 actuated 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 fol' rocking 
said member on its pivot, a coöperating con 
tact mechanism having separated contact 
portions to coöperate 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 
ivoted 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 coöperate 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 including means con 
nected with one of said contacts for raising 

portions to coöperate with the opposite ends 
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the voltage being regulated, and including 
means coinected with the other of said con 

followering the sail voltage, and a 
in contact leinber living Wo contact 

5 surfaces to coöperate alternately with the 
aforesaid separate contact. testimony whereof, I have signed my 

988,441 

name to this specification, in the presence of 
two subscribing Witnesses. 

GEORGE A. BURNIIAM. 
Witnesses: 

w M. J. S.P.ALDING, 
EDWARD MAXWELL. 

  


