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1,383,494. Specification of Letters Patent, Patented July 5, 1921. 
Application filed August 25, 1916. Serial No. 116,762. 

To all whom it may concern: 
Be it known that I, EDGAR M. SoRENG, a 

citizen of the United States, and resident of 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and useful Improvements in Regulators, of 
which the following is a description, refer 
ence being had to the accompanying draw 
ings, which are a part of this specification. 
This invention has for an object to pro 

vide a regulator for automatically control 
ling the connections of a storage battery 
charging circuit of a generator operating 
under variable speeds to establish such 
charging circuit only when the generator 
attains a speed at which it develops a pre 
determined voltage, and to prevent the 
charging current exceeding a predetermined 
maximum value as by introducing a resist 
ance in the field circuit of the generator at 
such intervals as the predetermined maxi 
mum current is reached. 
A particular object of the invention is to 

provide the magnet of such a regulator with 
independent magnetic circuits for its sep 
arate windings whereby the current regula 
tion by the series winding will not be ham 
pered by the magnetic effect of the shunt 
winding and still for convenience and 
economy of construction a single magnet 
structure is employed. A. 
A further particular object of the inven 

tion is to provide the vibrating armature of 
such a regulator or the like with a yield 
ingly supported contact so arranged as to 
have a wiping engagement with the station 
ary contact and thus keep their contact sur 
faces clean. - - 
Another object of the invention is to per 

fect details of construction generally of a 
regulator of this character whereby the 
same may be inexpensive to manufacture, 
though strong and durable and efficient in 
Se. 
With the above and other objects in view 

the invention consists in the regulator as 
herein claimed, and all equivalents. 

Referring to the accompanying drawings, 
in which like characters of reference indi 
cate the same parts in the different views: 

Figure 1 is a side view of a regulator con 
structed in accordance, with this invention; 

Fig. 2 is an end view thereof; 
Fig. 3 is a longitudinal sectional view 

thereof; 

Fig. 4 is a perspective view of the spring 
contact support; and, 

Fig. 5 is a diagram of electrical connec 
tions. 
In these drawings 10 indicates an insulat 

ing base to which is suitably secured a mag 
net pole piece 12 with its ends bent at an 
angle to form supports for the armatures, 
One of Such downwardly bent ends having 
a projection 13 entering a recess in the in 
Sulating base to hold the pole piece from 
turning on its securing means. A vertical 
artition plate 14 is riveted to the plate 
orming the pole piece 12, and in turn has 

riveted to it a horizontal plate forming a pole piece 15 parallel with the pole piece 12, 
and as here shown, this partition plate con 
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stitutes the means for securing the magnet 
to the base and forms a binding post 11. Passing through an opening in the partition 
plate 14 is a magnet core 16 with a spool 17 
of coarse wire on one end thereof and a 
Spool 18 of fine wire on the other end, the 
latter spool having a few turns of the coarse 
Wire around it constituting a continuation 
of the winding of spool. 17. The pole pieces 
12 and 15 and the partition plate 14, as well 
as the core 16, are of suitable magnetic ma 
terial, preferably soft iron, and produce two 
independent magnetic circuits for the two 
coils 17 and 18, the partition plate 14 being 
common to both. An armature 19 for the 
coil 18 is hinged to the bent end of the pole 
piece 12 by means of a flexible metal hinge 
20 and is given a tendency to move away 
from the magnet core 16 by a leaf spring 21 
secured to said bent end of the pole piece 
12 and engaging a hook 22 bent up from the 
armature 19. This spring action on the 
armature 19 tends to hold it against an ad 
justable stop 23 on pole piece 15 so as to sep 
arate contacts 24, one of which is carried by 
the armature 19 and the other is adjustably 
mounted on the pole piece 15, though insu 
lated therefrom. A screw 25 may con veniently be employed for securing both the 
stop 23 and the contact 24 to the pole piece 
15, slots being provided in each to permit 
of their adjustment. 
An armature 26ishinged at the other end 

of the pole piece 12 in a similar manner and 
has a spring 27 engaging a hook 28 thereof 
for holding it away from the magnet core. 
16. The upper end of this armature 26 has 
a loose mortise fit between projections on 
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the end of the pole piece 15 so as to have an 
overlapping relation therewith during a 
considerable portion of the travel of the 
armature. The spring action on the arma 
ture 26 tends to close a pair of contacts 29, 
one of which is carried by the armature and 
the other is adjustably mounted on the pole 
piece 15 with suitable provision for insula 
tion. A screw 30 may conveniently be em 
ployed for securing said insulated adjust 
able contact 29 as well as an armature stop 
31 to the pole piece 15, the almature stop 
being bent down into the space between the 
projections of the pole piece 15 and engaged 
by the armature 26 to limit its movements 
and prevent its actual contact with the pole piece. 
The contact 29 carried by the armature 

26 is mounted on a spring member 32 shown 
in detail in Fig. 4. The purpose of this 
spring is not only to yieldingly mount the 
contact 29 on the armature, but to produce 
an effective pivotal center distant from the 
hinge connection of the armature and out 
of the plane of the armature whereby the 
engagement of the contacts 29 will be ac 
companied by a rubbing or wiping action 
of one against the other to keep their con 
tacting surfaces smooth. This spring mem 
ber 32 is formed of a sheet metal stamping 
comprising a slotted base portion adapted 
to be engaged beneath the heads of screws 
33 on armature 26, the center portion of 
the blank above the base being cut out, leav 
ing two narrow side strips which are bent 
upon themselves and contracted at their 
bent portions to make them flexible and 
thus produce in effect hinge joints 34 at some 
distance from the armature plate. The con 
tact 29 is carried at the upper end of this Spring member and a T-shaped projection 
35 is passed through a T-shaped opening in 
the armature to engage the armature and 
limit the movement of the contact away 
from the armature. The action of this spring member is to yieldingly hold the 
contact 29 spaced from the armature a dis 
tance determined by the engagement of the 
stop 35 with the armature, but during the 
outward movement of the armature away 
from the core of the magnet the contact 
points are engaged without restricting fur 
ther outward movement of the armature 
so that such further outward movement 
thereof is accompanied by a swinging move 
ment of the spring member on the arch 34 
as a pivotal center, thus causing the con 
tact 29 carried by the spring member to slide 
downwardly along the contact face of the 
other contact 29 in the manner shown in 
Fig, 1. 

he end of the coarse wire winding of 
Spool. 1 is connected with a binding post 
36, while the other end thereof is connected 
to the stationary contact. 24. One end of 
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the fine wire winding of spool 18 is grounded 
on the magnet frame with which binding 
post 11 is connected, while the other end 
thereof is connected to a binding post 37 
on the insulating base. A metal strip 38 
connects the stationary contact 29 with a binding post 39. 

In connecting up the regulator of this 
invention one brush of the generator alma 
ture 40 is connected to binding post 11, 
while the other brush thereof is connected 
with one terminal of the field winding 41 
of the generator, the other terminal thereof 
being connected to binding post 39. A 
legulating resistance element 42 has its ter 
minals connected with the binding posts 11 
and 39 respectively. A storage battery. 43 
has one terminal connected with binding 
post 36 and the other terminal connected 
With the brush of the generator armature 
with which the field winding is connected, 
while a wire 44 connects the binding post 
37 with said brush of the generator arma 
ture. 
In operation the generator which is driven 

at variable speeds, as in the case of an au 
tomobile lighting system, has the regulating 
resistance 42 included in its field circuit 
except when the vibrator contacts 29 are en 
gaged, and as Said contacts are held in en 
gagement by spring pressure such resistance 
is short circuited at the commencement of 
operation of the generator and until a pre 
determined current strength is reached. The 
fine wire coil 18 is permanently connected 
across the terminals of the generator arma 
ture and as the generator voltage builds up 
with its increased speed such coil becomes 
a magnet of sufficient strength to attract the 
armature 19 against the action of its spring 
21 and cause the closing of the contacts 24. 
The adjustment of the tension of spring 21 
as determined by the bending of hook 22 
is such that the generator voltage required 
for producing this action is approximately 
the voltage desired for charging the storage 
battery, and the closing of the switch con 
tacts 24 connects the storage battery in series 
with the heavy wire magnet coil 17 across 
the armature terminals, this circuit being 
from one terminal of generator armature 
40, binding post 11, magnet frame 12, arma 
ture 19, closed contacts 24, coarse magnet 
winding 17, binding post 36, and storage 
battery 43 to the other terminal of the gen 
erator armature. The storage battery is 
thus charged by the generator, and should 
the current flow in the storage battery charg 
ing circuit exceed a predetermined maxi 
mum it will cause the magnet winding 17 
to attract, the armature 26 and open the con 
tacts 29, thus introducing the regulating re 
sistance 42 into the field circuit of the gen 
erator, with an immediate reduction in the 
charging current and a corresponding re 
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lease of the armature 26 to again short cir 
cuit the regulating resistance 42, which 
operation is repeated as a rapid vibration of 
the armature 26 as long as the generator 
speed is greater than that which is neces 
sary to develop the battery charging rate 
for which the regulator is adjusted as deter 
mined by the tension of spring 27 controlled 
by the bending of hook 28. 
The storage battery is thus cut out of the 

generator circuit at times when the genera 
tor voltage is below normal, and the charg 
ing rate is prevented from becoming exces 
sive when the generator speed, exceeds the 
normal. - 

By dividing the magnet into two inde 
pendent' magnetic circuits the influence of 
the magnet winding 17 on the armature 26 
for producing the regulating vibrations 
thereof is not interfered with by the influ 
ence of the magnet winding 18 which is per 
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terminals. 
manently connected across the generator 

Heretofore when these two mag 
net windings have been placed on the same 
core, without a separation of the two mag 
.netic circuits, the residual magnetism of the 
core due to the excitation thereof by the 
shunt winding has. occasionally been suf 
ficient to hold the armature of the vibra 
tor in its open position even though the gen 
erator speed drops below the point at which 
the contacts normally begin to vibrate. In 
the present invention the vibrator armature 
26 is influenced by the excitation of the se 
ries magnet winding 17 only and is entirely 
independent of the shunt magnet winding 
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18 whose magnetic circuit is complete 
through the core 16, the partition 14, pole 
pieces 12 and 15, and armature 19. The mag 
netic circuit for the vibrator magnet 17 con 
sists of the core 16, partition 14, pole pieces 
12 and 15, and armature 26. 
The object in carrying a few turns of the 

coarse wire 17 around the spool of fine wire 
18 is to augment the attraction of the latter 
for holding the armature 19 in position for 
keeping the contacts 24 closed. This is the 
effect produced as long as the storage bat 
tery is being charged. At times when the 
voltage of the generator is reduced below 
that of the storage battery the flow of cur 
rent through the series magnet winding 17 
is reversed so that this coil around the 
shunt winding 18 tends to neutralize the ef 
fect of the coil 18 and so weaken the mag 
net as to permit the armature 19 to be with 
drawn by its spring 21 to open the contacts 
24 and interrupt the storage battery charg 
ing circuit. 
The partition pole piece 14 by separating 

the magnetic circuit of the cutout magnet 
formed by the shunt winding 18 from the 
magnetic circuit of the regulating magnet 
formed by the magnet winding 17. avoids the 
possibility of one armature interfering with 

3. 

the operation of the other. In single magnet 
structures for this purpose there has been no 
separation of magnetic circuits, but both ar 
matures bridge the same air gap between 
end pole pieces. The wear on the contacts of 
the cutout switch would permit the armature 
thereof to more closely approach the pole 
pieces and consequently reduce the air gap 
therebetween and this reduction in the re 
sistance to the flow of magnetic flux through 
one armature reduced the magnetic flux 
through the other armature, disturbing the 
adjustment thereof and impairing the op 
eration of the device. The separation of 
magnetic circuits with their common pole 
pieces 12 and 15 on opposite sides thereof 
further renders the instrument independent 
of influence by outside causes as by the 
presence of a body of magnetic material. 

Besides the separation of the magnetic 
circuits tending to prevent the vibrator ar 
mature 26 from sticking, as before ex 
plained, the interfitting relation between 
the projections of said armature and the 
projections of the pole pieces serves this 
same purpose, these interfitting parts by 
their overlapping relation reducing the pull 
on the armature near the end of its move 
ment by the sidewise direction of the lines 
of force, and consequently giving the spring 
27 a more favorable opportunity to per 
form its function of swinging the armature 
away from the magnet as soon as the con 
tacts 29 are separated. 
The construction of the spring support for 

the contact 29 is an important feature of 
the invention, as it produces the wiping or 
sliding movement of the contact against the 
stationary contact, thus keeping the contact 
surfaces smooth and free from irregularities 
which tend to form and interfere with con 
tinued operation. 
The regulator of this invention is inexpen 

sive to manufacture and is strong and dura 
ble and highly efficient in operation. It pro 
vides for easy adjustment of the contacts 
and a simple adjustment of the tension of 
the springs for varying the predetermined 
limits for its operation. 
A spring tongue 44 may be secured to the 

vibrator armature 26 and engaged by any 

70 

75 

80 

85 

90 

95 

00 

105 

10 

15 

suitable means, not shown, for increasing 
the effect of spring 27 when it is desired to 
expedite the charging operation, as during 
certain months when there is a greater de 
mand on the battery. 
As shown, the device is wired for opera 

tion as a current regulator for maintaining 
a fixed current strength in the battery charg 
ing circuit irrespective of the varying volt 
age of the storage battery, but it will be un 
derstood that by substituting a shunt magnet 
winding for the spool 17 voltage regulation 
will take place at a predetermined generator 
voltage, and the device will then constitute 
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a voltage regulator. In some cases a com 
pound winding of a shunt coil and a series 
coil may be employed to obtain a mixed volt 
age and current regulation. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. In a regulator for storage battery 

charging systems of the type employing a 
cut-out magnet and a vibrator magnet, a 
metal rod to constitute a common core on 
which both magnet coils may be wound, a 
metal partition on said rod between the mag 
net windings, a plate attached to the metal 
partition and constituting a pole piece, and 
contact-controlling armatures disposed be 
tween the common core and said pole piece. 

2. In a regulator for storage battery 
charging systems of the type employing a 
cut-out magnet and a vibrator magnet, a 
metal rod constituting a core on which both 
magnet coils may be wound, a metal parti 
tion on the rod between the magnet wind 
ings, plates secured to the metal partition 
and constituting pole pieces for both mag 
nets, and contact-controlling armatures dis 
posed between the pole pieces and adjacent 
the ends of the core. 

3. In a magnetic switch, a metal plate, a 
rod passing therethrough, magnet heads on 
the ends of the rod, coils wound on the rod 
between the plate and the magnet heads, 
pole pieces riveted to the plate, and contact 
controlling armatures bridging across the 
pole pieces and the ends of the rod. 

4. In a magnetic switch, a metal plate, a 
rod passing therethrough with its ends up 
set, magnet heads held on the rod by the 
upset ends thereof, coils wound on the rod 
between the plate and the magnet heads, a 
pole piece mounted on the plate, and contact 
controlling armatures connecting the pole 
pieces with the ends of the rod. 

5. In a magnetic switch, an electromagnet, 
an armature therefor, a stationary contact, 
a contact spring secured to the armature and 
bent away therefrom to form a U-shaped 
bend reduced to form a flexible joint, and a 
contact carried by the contact spring adapt 
ed to engage the stationary contact with a 
wiping action. 

6. In a magnetic switch, an electromagnet, 
a pivotally mounted armature therefor, a sta 
tionary contact, a contact spring secured to 
the armature and bent away therefrom to a 
point where it is reduced to form a flexible 
joint, and a contact carried by the contact 
spring and normally spaced from the arma 
ture and adapted to engage the stationary 
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contact and be caused to slide over the face 
of the stationary contact as the result of the 
movements of the armature after the con 
tacts are engaged. 

7. In a magnetic switch, an electromagnet, 
a pivotally mounted armature therefor, a 
stationary contact, a contact spring secured 
to the armature and bent away therefrom to 
form a flexible joint distant from the arma 
ture, the free end of the contact spring being 
normally spaced from the armature, a con 
tact on the free end of the contact spring 
adapted to engage the stationary contact, 
and a stop bent up from the contact spring 
and engaging the armature for limiting the 
spacing of the contact spring from the arma 
ture. 

8. In a magnetic switch, an electromagnet, 
a pivotally mounted armature therefor, a 
stationary contact, a contact spring having 
a notched base adapted to be detachably con 
nected by screws to the armature, said con 
tact spring having its central portion cut out 
leaving side strips which are bent away from 
the armature where they are reduced to form 
a flexible joint, said contact spring having 
its free end normally spaced away from the 
armature, a contact thereon for engaging the 
stationary contact, and a headed stop bent 
up from the contact spring and passing 
through an opening in the armature to en 
gage the armature and limit the spacing of 
the contact spring from the armature. 

9. A regulator for storage battery charg 
ing systems, comprising a magnet with a sin 
gle core, a partition pole piece thereon, a. 
coarse wire winding around the core on one 
side of the partition pole piece, a fine wire 
winding around the core on the other side 
of the partition pole piece, the coarse wire 
winding being continued around the core on 
the last mentioned side of the partition pole 
piece, normally open contacts controlled by 
One armature, and normally closed contacts 
controlled by the other armature. 

10. In a magnetic switch, a metal plate, a 
rod passing therethrough and forming a 
core on either side of the plate, coils wound 
on the rod on opposite sides of the plate, 
pole pieces mounted on the plate, and con 
tact-controlling armatures bridging across 
the pole pieces and the cores. . 

In testimony whereof I affix my signature 
in presence of two witnesses. 

EDGAR. M. SORENG. 
Witnesses: 

R. S. C. CALDWELL, 
KATHERINE HolT, 
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