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This invention relates to the regulation of 
variable speed generators, especially gen 
erators used for supplying current for light 
ing, battery charging or other purposes. 
One of the objects of the present invention 

is to provide a regulator of the vibratory 
type which is simple in construction and can 
be manufactured economically. A further 
object is to provide manually operable means 
for closely adjusting the regulator in a facile 
manner. Another object is to provide for 
automatically adjusting the regulator so 
as to compensate for variations in environ 
ment temperatures. 

Further objects and advantages of the 
present invention will be apparent from the following description, reference being had to 
the accompanying drawings wherein a pre 
ferred embodiment of one form of the pres 
ent invention is clearly shown. 
In the drawings: 
Fig. 1 is a plan view of a regulator em 

bodying the present invention; 
Fig.2 is a side view looking in the direc 

tion of the arrow 2 of Fig. 1; 
Fig. 3 is a side view, partly in section 

looking in the direction of the arrow 3 of 
Fig. 1, the section being taken along the 
line 3-3 of Fig. 1; 

Fig. 4 is a side view, partly in section, 
looking in the direction of the arrow 4 of 
Fig. 1, the section being taken along the 
line 4-4 of Fig. 1; and Fig. 5 is a wiring diagram illustrating 
the electrical connections of the regulator 
with a generator and storage battery. 

Referring to the drawings, 20 designates a 
frame formed preferably of sheet metal and 
providing a post 21 which supports an L 
shaped bracket 22 of magnetizable material, 
a magnetizable washer 23 and a magnetiza 
ble core 24. The core 24 includes a threaded 
portion 25 of smaller diameter than the core 
24. The portion 25 cooperates with a nut 
26 to secure the parts 22 and 23 to the post 
21. The core 24 supports windings 27 and 
28, which are suitably insulated as shown 
and are located between non-conducting discs 
29 and 30. One end of the core 24 is pro 
vided with a head 31. Between the head 31 
and the washer 30, the core 24 is supported 
by a bracket 32 attached by screws 33 to 
the base 20. The bracket 32 is provided with 
a hole for receiving the core 24 and with a 
notch 34 extending from the upper edge of 

the bracket 32 to the central hole in order 
to reduce the effect of eddy currents. 
Screws 40 attach post 41 integral with the 

base 20 and a leaf spring 42 to the bracket 
22. The free end of the spring 42 is at 
tached by rivets 43 to an angle-shaped arma 
ture 44, Supporting adjacent its free end a 
contact 45 adapted to engage a stationary 
contact 46 carried by the end of a screw 47 
which is threaded through a block 48 inte 
gral with a bracket 49. Screws 50 secure to 
the frame 20 the bracket 49 and a non-con 
ducting plate 51 which insulates the bracket 
49 from the frame 20. 
The contact 45 is held normally in engage 

ment with the contact 46 by a spring 52, having one end attached to a relatively sta 
tionary eye 53 and the other end attached to 
the free end of a bi-metallic thermostatic ele 
ment 54, which is secured by the rivets 43 
to the spring 42 and the armature 44. The 
eye 53 is preferably integral with a head 55, 
having a cylindrical shank 56. The head 
55 is rectangular in cross section and is re 
ceived by a suitable notch in a bracket 57, 
which is secured by the screws 40 to the 
bracket 22. The bracket 57 allows the head 
55 to move endwise, but prevents rotation 
thereof. The shank 56 is threaded and is 
received by a centrally located tapped hole 
in a screw 58. The screw 58 has a threaded 
exterior received by a tapped hole in an ex 
tension 59 of the post 21. The pitches of 
the exterior and interior threads of the screw 
58 are different, so that endwise movement 
of the shank 56 may take place by turning 
the screw 58. For example, the exterior 
threads of the screw 58 may have a pitch of 
32 threads per inch, and the pitch of the in 
terior threads of the screw 58 may be 24. 
Therefore, if the screw 5S is turned clock 
wise looking in the direction of the arrow 
60 in Fig. 4, the sleeve will move 1/32 of 
an inch toward the left, while the shank 
56 is moved relative to the screw 58 the 
amount of 1/24 of an inch. Therefore, the 
eye 53 will move toward the right, as viewed 
in Fig. 4, to the amount of 1/96 of an inch, 
or approximately .010 inch. In this man 
ner the tension of the spring 52 may be ad 
justed to a very fine degree. In order to 
maintain the screw 5S in the desired posi 
tion of adjustment, the screw is provided 
with a knurled flange 61, which cooperates 
with the free end of a leaf spring 62, at 
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tached by a rivet 63, which is used for 'se: 
curing the plate 41 to the bracket 22. If 
the tension of the spring 52 is increased the 
maximum voltage of the generator will be 
increased, and vice versa. 
In order that the contact 45 may be lo 

cated the same distance from the frame 20 as 
the contact 46, the holes provided in the 
leaf spring 42 for receiving the screws 40 
are elongated in a direction at right angles 
to the axis of the core 24. If the screWS 40 
are loosened the armature 44 may be moved 
sidewise relative to the core 24 so as to locate 
the contact 45 the same distance from the 
frame 20 as the contact 46. In this position 
the armature may be secured by tightening 
the screws 40. The screws 50 of course 
thread into holes tapped in the frame 20. 
The holes in bracket 46 for receiving the 
screws 50 are much larger than the shanks of 
the screws 50, so that, when Screws 50 are 
loosened, the bracket 49 may be shifted side 
wise and endwise, to align the contact 46 
with the contact 45. 
The movement of the armature 44 toward 

the core head 31 is limited by the striking 
of a non-magnetic rivet 65, attached to the 
armature 44, upon the core head 31. 
The normal air gap between the armature 

44 and the core 24 may be varied by turning 
the screw 47, which is retained in adjusted 
position by tightening about the screw 4 
two clamp arms 67 and 68. A screw 69 
passes through a plain hole in the clamp arm 
67 and into a threaded hole in the clamp 
arm 68. 
A resistance unit 70 comprises a resistance 

wire wound about a non-conducting tube 72. 
The ends of the wire 71 are attached to ter 
minal clips 73 and 74, which support the 
tube 72. Clip 73 is attached by screw 75 to 
the frame 20. The clip. 74 is attached by 
screw 76 to the bracket 49. 
One end of the coil 27 is grounded upon 

the core 24 and the other end is attached to 
a terminal 80. One end of the coil 28 is 
attached to the terminal 80, and the other to 
a terminal 81, which is secured to the con 
ducting plate 49 by a screw (not shown) 
used to attach a conductor connected with 
the field winding of the generator. 

Referring to the wiring diagram shown 
in Fig. 5, it will be seen that the terminal 
80 is attached to a main brush 91 of the 
generator 90. The other main brush 92 is 
grounded. The third brush 93 is connected 
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85 

with the field winding 94, in turn connected 
with the bracket or terminal plate 49. The 
terminal 80 may be connected with a battery 
97 and with an electric lamp or other elec 
trical translation device 95 by cutout re lay 96. 

Referring to Fig. 5, the operation of the 
device will now be described: When the 
voltage across the brushes 91 and 92 is be 
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low a predetermined critical value, the mag 
netism produced by the coils 27 and 28 is 
insufficient to attract the armature 44 and 
separate the contacts 45 and 46; therefore 
normally the resistance wire 71 is short cir 
cuited. When the generator voltage reaches 
a predetermined value, the magnetism pro 

70 

duced by the coils 27 and 28 will be sufficient 
to effect attraction of the armature 44 to 
ward the core 24 and to separate the contact 
45 from the contact 46. Since the short 
circuit normally made by these contacts is 
interrupted, there will be a reduction in cur 
rent in the dynamo field winding 24 due to 
the resistance offered by the resistance unit 
71. Consequently the voltage across the 
generator brushes 91 and 92 will be reduced 
below the critical value at which the con 
tacts open, and the voltage impressed upon 
the coils 27 and 28 will be reduced so that 
their magnetism will be no longer sufficient 
to maintain the armature 44 in attracted 
position. Therefore the contacts will be 
closed by the spring 52. When this occurs, 
the resistance 71 will be short-circuited, 
thereby causing the current flowing through 
the field winding 94 to increase. If the 
speed of the generator is such that it tends 
to generate a voltage above the critical volt 
age, the contacts will be separated again. 
This cycle of operations will be repeated at 
a relatively rapid rate as long as the gener 
ator tends to produce a voltage above a pre 
determined value. The more rapidly the 
armature 44 can be made to vibrate the more 
effective the apparatus will be in maintain 
ing a desired maximum voltage of the gener 
ator at a uniform value. The coil 28 aids in 
making the action of the armature more 
vigorous. Normally, the coil 28 is in par 
allel with the coil 27, and both coils aid in 
magnetizing the core 24. When the contacts 
45 and 46-open a voltage appears across the 
resistance 71, thus reducing the net voltage 
applied to the coil 28 and even reversing it 
thereby weakening the magnetization of the 
core 24. The voltage which appears across 
the resistance 71 when the contacts open is 
believed to be due to the inductance of the 
field 94, forcing the field current to flow 
through the resistance 71 with very little 
decrease in value during the short interval 
that the contacts 45 and 46 are open. 
Quite obviously changes in temperature 

in the windings 27 and 28 would affect their 
resistance, and hence, would vary the opera 
tion of the regulator were it not for the bi 
metallic thermostatic element 54 which 
bends to shorten or elongate the spring 52 
with variations in temperature. The bend 
ing takes place in such a manner that the 
operation of the regulator will remain sub 
stantially constant over a relatively wide 
range of temperatures and corresponding 
resistance changes in the regulator windings. 
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By using the frame 20 as a negative or 
ground terminal for the movable contact 
45, the coil 27 and the resistance unit 70, 
and by using the bracket 49 as a terminal 
for the stationary contact 46, the resistance 
unit 70, and the coil 28, the electrical con 
nections are simplified. When the regu 

ported by the frame; a movable armature lator is used on an automobile, the frame 
20 is usually metallically connected with the 
chassis frame of the vehicle to which the 
battery and generator are grounded. There 
remain but two connections to be made with 
wires, namely, a connection with the ter 
minal clip 80 and the non-grounded ter 
minal of the generator, and a connection 
with the bracket 49 and the field winding of 
the generator. 
While the form of embodiment of the 

present invention as herein disclosed, con 
stitutes a preferred form, it is to be under 
stood that other forms might be adopted, 
all coming within the scope of the claims 
which follow. 
What is claimed is as follows: 
1. A vibratory regulator comprising, in 

combination, a metal frame; an electro-mag 
net comprising a core attached to the frame 
and two windings surrounding the core; 
a common terminal to which one end of each 
winding is connected; a ground connection 
between the core and an end of one of the 
windings; a metal bracket insulatingly sup 
ported by the frame, said bracket providing 
a terminal for an end of another of the 
windings mentioned; a stationary contact 
metallically supported by the bracket; a 
movable contact carried by an armature 
metallically supported by the frame; a 
spring urging the movable contact into en 
gagement with the stationary contact; and 
a resistance unit comprising a resistance 
coil, an insulating body supporting the re 
sistance coil, terminal members each at 
tached to an end of said coil and each sup 
porting one end of the insulating body, one 
of the terminal members being attached to 
the insulated bracket and the other to the 
frame. 

2. A vibratory regulator comprising, in 
combination, a frame, an electromagnet sup 
ported by the frame; a movable armature 
cooperating with the magnet; a circuit 
breaker controlled by the armature; a helical 
coil spring for urging the armature away 
from the magnet; manually adjustable 
means for connecting the spring with the 
frame, and thermostatically adjustable 
means on the armature for connecting the 
spring with the armature. 

3. A vibratory regulator comprising, in 
combination, a frame, an electromagnet sup 
ported by the frame; a movable armature 
cooperating with the magnet; a circuit 
breaker controlled by the armature; a helical 
coil spring for urging the armature away 
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from the magnet; means for connecting the 
spring with the frame; and means respon 
sive to temperature for connecting the 
spring with the armature and for automati 
cally varying the tension of the spring. 

4. A vibratory regulator comprising, in 
combination, a frame, an electromagnet Sup 
cooperating with the magnet; a circuit 
breaker controlled by the armature; a helical 
coil spring for urging the armature away 
from the magnet; means for connecting the 
spring with the frame; a bimetallic ther 
most at member attached to the armature 
and having a part connected with the spring 
and movable substantially in the direction 
of the axis of the spring. 

5. A vibratory regulator comprising, in 
combination, a frame, an electromagnet sup 
ported by the frame; a movable armature 
cooperating with the magnet; a circuit 
breaker controlled by the armature; a heli 
cal coil spring connected with the armature 
and frame for urging the armature away 
from the magnet; and manually operable 
means for adjusting the tension of the spring and comprising a screw threadedly 
connected with the frame, a rod attached 
to the spring having a screw thread con 
nection with said screw of different pitch 
than the pitch of the threads of the con 
nection between the screw and the frame, 
and means for preventing turning of the 
rod while permitting it to move endwise. 

6. A vibratory regulator comprising an 
L-shaped magnet frame; a core carrying 
windings and extending from one leg of the 
magnet frame and parallel to the other leg; 
an L-shaped armature having one leg ex 
tending transverse to the core and the other 
leg parallel to the core and located in over 
lapping spaced relation to the leg of the 
magnet frame which is parallel to the core; 
a leaf spring hinge attached to the last 
mentioned leg of the armature and extend 
ing along but spaced from the leg of magnet 
frame which is parallel to the core; a sheet 
metal supporting frame having a flat base, 
a flat post extending therefrom and attached 
to the core and first mentioned leg of the 
magnet frame, and a flat post extending 
from the base of the supporting frame at 
right angles to the first mentioned post and 
attached to the second mentioned leg of the 
magnet frame and to the leaf spring hinge 
and maintaining the leaf spring hinge and 
magnet frame leg in spaced relation; a cir 
cuit breaker operated by the armature; and 
a spring for urging the armature away from 
the magnet. 

7. A vibratory regulator comprising in 
combination, a frame, an electromagnet sup 
ported by the frame, a movable armature 
cooperating with the magnet, a circuit 
breaker controlled by the armature, a spring 
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for urging the armature away from the 
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magnet, means for connecting the spring 
with the frame, and means carried by the 
armature and having a spring connected 
thereto, said means being responsive to tem 
perature variations for varying the stress 
of the spring. 

8. A vibratory regulator comprising in 
combination, a frame, an electromagnet Sup 
ported by the frame, a movable almature 
cooperating with the magnet, a circuit 
breaker controlled by the armature, a spring 
for urging the armature away from the 
magnet, a manually adjustable means for 
connecting one end of the spring to the 
frame, a thermostatically adjustable mem 
ber carried by the almature and having the 
other end of the spring connected therewith, 
said member being automatically movable 
by temperature changes to vary the stress 
of the spring. 

9. A vibratory regulator comprising in 
combination, a frame, an electromagnet Sup 
ported by the frame, a bracket carried by 
the frame, an armature hingedly attached 
to the bracket, a member slidably and non 
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rotatably carried by the bracket, a differ 
ential-screw adjusting means supported by 
the frame and connected with the said mem 
ber, a bi-metallic arm automatically adjust 
able by temperature variations, carried by 
the armature, and a spring interposed be 
tween the member and bi-metallic arm, the 
adjustment of either member or arm vary 
ing the stress of said spring. 

10. A vibratory regulator comprising in 
combination, a frame, an electromagnet sup 
ported by the frame, a movable armature 
cooperating with the magnet, a spring co 
operating with the armature, and a manually 
adjustable means for variably stressing the 
spring, said means comprising two screw 
threadedly connected members one of which 
is operatively connected with said spring 
and the other of which is screw-threadedly 
connected with a stationary part, and means 
for preventing rotation of the first-men 
tioned screw-threaded member. 
In testimony whereof I hereto affix my signature. 

LAURENCE. M. PERKINS. 

40 

45 

  


