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UNITED STATE& PATENT OFFIOE

| FREDERILK R M CUTCHEON OF S'I‘ PAUL MINNESOTA

| ELECTRIC VOLTAGE REGULATOR

Speciﬁcation of Letters Patent

Patented J all. 18 1910

Application filed August 22 1908 Serlal N 0. 449 846.

To all whom 1t may concern: | |

- Be 1t known that 1, Freperick R. ‘(I
Curcieon, a citizen of the United States, re-
siding at St. Paul, in the county of Ramsey
and State of anesota have invented cer-
tain new and useful Improvements in Hlec-

‘tric-Voltage Regulators; and I do hereby
declare the followmg to be a full, clear, and

exact description of the mventmn such as

will enable others skilled in the art to which
it appertains to make and use the same.

My invention has for its especial object

to provide an 1mproved voltage regulator, of

simple construction and small cost, and to

this end it consists of the novel devices and
combinations of devices, hereinafter

There is no practical automatic regulator
to regulate the voltage of the individual con-
sumer, compensating for the variations in
line loss in the distributing mains and house
wiring.
prob]ems with which the central station en-
oineer has to contend.
eustmﬂ station regulators, to adjust the reg-
ulation so that the consumer having the low-

est voltage will get satisfactory regulation

and suflicient VOlt‘lﬂ'e but if this 18 done
there will always be some consumers whose

voltage 1s too high. 'The natural and sim-

plest ‘method of reducing this Volta ge 1s to
msert a resistance in the consumer’s service
wires. However, we are then confronted

with this dilemma, that 1f a few lights only

are turned on, a considerable resistance 1is
required to cut the voltage down to the nor-
mal lamp voltage, while 1f this resistance 1s
used when a large number of lamps dre

turned on, the volta,ge will be cut down too

far. Tt is therefore necessary to provide a
resistance which will decrease as the current
flowing 1ncreases. This may be
throun'h rheostats of either the wire wound

or hqmd type operated either by magnetic

solenoids or Sde motors, but such devices

‘are expensive in first cost and m‘untenfmee

and prone to get out of order.
The device which I have devised to accom-
plish this purpose consists of a number of

contact resistances composed preferably of

Llememg having different coefheients of ex-

pansion, such for example as brass and car-

bon rings, cylinders or disks, alternated 1n a

pile and arranged go as to be held loosely i

contact, when eold and to be forced into
f‘*{}'ﬂf‘l(}t with 111(31‘93%}110 force, as the tem-

de-

This 1s one of the most difficult
Itis possﬂ)le with the

done

P—

peratnre thereof 18 1ncreased.- Otherxnse'

stated, the contact or I‘BSISt‘iIICB members,

| when loosely engaged, have imperfect comn-
tact, but this contact is made more perfect
by increasing pressure, and of course the re-

sistance to the current decreases as the con-

‘tacts become more perfect.

When current 1s passed through the plle,'-
65

heq,t 1S Uenemted at each contfwt as well as

in the conduetom themselves, and this heat

‘causes the brass contacts to ehp{md while the

iron frame not being exposed directly to the

heat, remains cooler, and having a lower co-
efficient of expansion, does not expand nearly
as much as the brass.. Consequently a certain
pressure will be caused between the carbon
and brass contacts, and this pressure is pro-
portional to or va,mes with the amount of
expansion, which, in turn, varies with the
temperature, and the temperature rises or

falls as the current increases or decreases.

‘The resistance of the pile decreases as the

expanding pressure increases; hence, the
more current there is flowing through the.

pile, the smaller the resistance of the pile
will be, which 1s the characteristic previously
spemﬁed for a resistance to be used to ab-
sorb excess voltage on an individual service.

With the p}le constructed as above de-
seribed, the contacts being loose, 1f a con-

Slderable load is switched on, there migcht be

an arc of destructive chamcter started be-
tween the contacts. To avmd this, I use an
auxiliary fixed resistance, in multiple with
the pile, and of such dimensions that the cur-
rent passing through 1t can not supply more
than the minimum allowable voltage to the
wiring system, and so arranged that the heat
deveh}ped in the auxiliary resistance wiil as-
sist in producing expansion of the brass con-
tacts. The pile will then pass enough ad-
ditional current to raise the voltage to ap-
proximately the normal amount. |

~ Any metal having a high co-efficient of
expansion and a compflratwely high melting

‘poimnt mav be substituted for brass in the

above device, and any metal with a low co-
efficient of expansion and great tensile
strength may be substituted for iron in the
so called frame.

The improved voltage reguhto:t In one
form which 1n pI’El(}thF’ has been found
efficient for the purposes had in view is illus-
trated in the accompanying drawing, where-

in like characters indicate like parts through-

out the several views.
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eferring to the drawings: Figure 1 1s a
plan view of the improved regulator. Iig. 2
is a vertical section taken on the line z* a* of
Fig. 1; and Fig. 3 is a horizontal section
taken on the line a® @* of ¥ig. 2.

In this arrangement, the alternated metal
and carbon contact members of the pile are
in the form of rings indicated, respectively,
by the numerals 1 and 2, and these are placed
around an insulating sleeve 8 through which
an iron tube 4 is passed. The ends of the
tube 4 are threaded and nuts 5 work thereon
with insulating disks 6 being interposed be-
tween the said nuts and the adjacent end
members of the metal contact rings 1. The
metal contact rings 1 are preferably formed
with projecting heat radiating ribs 7 for the
purpose of adapting the pile to cool rapidly.
The end members of the metal contact rings
1 are provided with binding screws & to one
of which one of the consumer’s service wires
4 is connected, the other wire 9 being con-
nected to the house wiring. |

The auxiliary resistance, above referred
to, is, in this construction, in the form of a
cotled iron wire 10 located within but insu-
lated from the metal tube 4, with its ends

connected to the two end members of the

metal contact rings 1. In Fig. 2, the ends of
the tube 4 are shown as plugged, by a filling
of cement or plaster paris which, in practice,
would be preferably made to completely fill
the tube 4, so as to thereby form a good 1nsu-
lation between the said tube and the said
auxiliary resistance wire 10. In the above
described arrangement, the metal tube 4 and
nuts 5 constitute the frame for holding the
contact members of the pile together and for
limiting or resisting the expansion of the con-
tact members 7 and 2, and hence, causing the
same to press together under increased force
and increasing temperature so as to thereby
oive a more complete contact and, hence, a
decreasing resistance under Increasing cur-
rent flow and consequent increased heat ac-
tion and expansion of the said contact mem-
bers. The auxiliary resistance 10 being in-
closed will raise the temperature rapidly at

starting and bring the pile quickly into ac-

tion.

In practice. it may be desirable to use
more or less fixed resistance in serles with
the pile. so that the drop of potential through

the regulator will not be too small at tull
load.

What T claim 18—

1. A voltage regulator comprising a plu-
rality of contiguous expansible conductor
members normally having imperfect con-
tact with one another, and means for op-
posing  the expansion of said members,
whereby an increase in temperature due to
the current flow through said conductor
meinbers will effect a corresponding 1ncrease

in the contact pressure hetween the several |

members and a decrease in the electrical
resistance of the series.

9. In a voltage regulator, the combina-
{ion with a wmultiplicity of loosely engaged
expansible contact members connected 1n a
supply cireuit. and normally having imper-
fect contact, of a frame for resisting expan-
sion of the said contact members, whereby

“under increasing current flow therethrough,

said contact members will be expanded and
forced into engagement under increased pres-
sure, thereby rendering the contact between
said ‘members more perfect and decreasing
the electrical resistance.

3. In a voltage regulator, the combina-
tion with a multiplicity of contacts con-
nected into an electrical supply circuit and

arranged to be engaged under increasing

pressure, when expanded, and to therepy
afford a decreasing electrical resistance
under increasing current flow therethrough,
and an auxiliary resistance connected In
multiple with said contacts for insuring the
proper current flow when the said contacts
are cold and loosely engaged. | _

4. In a voltage regulator, the combina-
tion with a multiplicity of loosely engaged
contacts connected in a supply.circuit, of a
frame for resisting expansion of said con-
tacts, whereby under increasing current flow
therethrough, said contacts will be engaged
under increasing pressure and thereby afford
a decreasing electrical resistance, and an
auxiliary electrical resistance connected in
multiple with said contacts, for insuring a
proper current flow when said contacts are
cold and loosely engaged.

5. In a voltage regulator, the combina-

tion with a multiplicity of alternated car-

bon and metal contacts connected 1n a sup-
ply circuit, of a frame for resisting expan-
sion of said contacts, whereby, under 1in-
creasing current flow therethrough, said con-
tacts will be engaged under increasing pres-
sure and thereby afford a decreasing elec-
trical resistance, and an auxihary resistance
connected -in multiple with said contacts for
insuring the proper current flow when said
contacts are cold and loosely engaged.

6. In a voltage regulator, the combina-
tion with a metal tube, of a multiplicity of
contact rings, surrounding but insulated
from said tube, and loosely engaged abut-
ments, such as nuts on the ends of the said
tube, for resisting expansion of the said con-
tact rings, circuit connections to the end
members of said contact rings, and an auxil-
iary resistance wire located within said
tube and connected 1n said circuit, in mul-
tiple with said contact rings, for insuring
proper current flow, when said contacts are
cold. . _

7. A voltage regulator comprising a series
of contiguous conductor members having
different coefficients of expansion and being
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normally in imperfect contact with one
~ another, and means for opposing the expan-
. sion of said members, whereby an increase

10

. tion with a multiplicity of alternated carbon |
and metal contacts connected in a supply |

in temperature due to the current flow

through said conductor members will effect

‘a corresponding increase in the contact pres-
“sure between the several members and a de-
crease in the electrical resistance of the

series. | -

8 In a voltage regulatbr, the combina- |

8

circuit, of a frame for resisting expansion
of said contacts, whereby, under increasing

current flow therethrough, said contacts will 15

be engaged under increasing pressure and
thereby afford a decreasing electrical resist-
ance.
In testimony whereof I affix my signature
in presence of two witnesses. o |

'FREDERICK R. M. CUTCHEON.

Witnesses: .
- D. W. Burecess,
- H. F. SurMAR.
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