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GENERATOR OVERLOAD STOP 

Application filed March 28, 1925. Serial No. 19,117. 

This invention relates to generator over 
load stops for gas engine operated generators 
and has for its object to provide means for 
automatically stopping the operation of the 

E. generator when the load becomes excessive. 
Although not confined thereto, the inven tion is particularly designed for use with 

automatic self-starting and stopping inter 
nal combustion engine driven farm lighting 

10 and power plants and consists in providing 
a generator having a voltage control char 
acteristic under which the speed of the gen 
erator increases with the load and a cut-out sensitive to the speed, the object of the in 

15 vention being to stop the engine upon the 
occurrence of an overload. . . 
An object of the invention is to stop the operation of the generating unit when over. 

loaded and compel attention and removal of 
20 the overload condition by requiring the cut 

out to be reset before operation is resumed. 
Another object of the invention is to pro 

vide an ignition controlling switch actuated by a centrifugally operated means whereby 
25 the switch will render the ignition circuit in 

operative to stop the engine when the load 
becomes excessive. 
Another object of the invention is to per 

fect details of construction of such an igni 
80tion cut-out switch and the centrifugal oper 

ating means therefor. 
With the above and other objects in view 

the invention consists in the generator oyer 
load stop as herein claimed and all equiva 

35 lents. 0. Referring to the accompanying drawings 
in which like characters of reference indicate 
the same parts' in different views, 

Fig. 1 is a diagram of the circuits of a 
gas-engine-operated generating system with 
which the generator overload stop of this 
invention is suitable for use and showing the 
ignition circuit controlled by the cut-out; 

Fig. 2 is a sectional elevation of the gas en 
gine through the fly-wheel of the gas engine, 
showing the cut-out switch and the centrifu 
gal operating means therefor in their as 
sembled relation; 

Fig. 3 is a sectional view on the plane of 
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line 3-3 of Fig.2 and showing by the line 
2-2 the sectional plane of Fig. 2; 

Fig. 4 is an enlarged sectional view on the 
line 4-4 of Fig.2 showing the relation of 
the cut-out switch and its centrifugal oper 
ator; 

Fig. 5 is a detailed sectional view of the 
cut-out switchin its closed position for stop ping the engine, its other position being 
shown in dotted lines, and Fig.6 is a perspective view of the spring 
pressed operating means for the cut-out 
switch. 

In these drawings, 10 indicates a generator 
driven by an internal combustion engine 9, 
the throttle valve 11 of which is controlled 
by a Solenoid having windings connected with 
the generator windings, as will be described. 
The generator, as shown, is of the shunt type 
and supplies the mains 12 containing lamps 
13 or other translating devices. The shunt 
field winding 14 of the generator is opposed 
by a bucking series field winding 15, which 
becomes stronger as the load on the mains in 
creases and thereby opposes a greater in 
fluence to the shunt field to weaken the field 
strength. At the same time a series coil 16, 
also in the load circuit and strengthened 
by the increasing load, opposes to a greater 
extent the influence of a shunt or voltage coil 
17 to effect a further opening movement of 
the throttle valve of the engine to increase the 
speed of the engine. 
The solenoidisso constructed that the volt 

age coil 17 of many turns of fine wire con 
nected in parallel with the shunt field 14 and 
the current or series coil 16 of few turns of 
large wire in the load circuit, together act 
upon the core 21 but in opposition to each 
other. The solenoid core is pivotally con 
nected to the shorter arm of a bell-cranklever 
23, the other arm of which is connected by a 
link 27 with the throttle 11 so that in the 
extreme upper position of the core, as when 
the generator is not operating and the coils 
are therefore not energized, the throttle is 
held in an open position. The core is held 
in this position by a compression coil spring 
25 which affords a yielding resistance to the 
operation of the solenoid core. 
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When the generator is started with a mini 
mum load or no load on the service mains, the 
series coil 16 opposes the voltage coil 17 only 
slightly or not at all, and the core will be 
drawn to a lower position against the action 
of spring 25 and will move the throttle to a position partially closing the intake mani 
fold of the engine, so that the engine operates 
at a minimum speed under which the gen 
erator develops the line voltage. As the load 
increases the generator field is weakened by 
the bucking series field 15, as above men 
tioned, and the influence of the bucking cur 
rent coil or series coil 16 becomes greater, 
tending to neutralize the influence of the volt age coil 17 and permit the spring 25 to lift the 
core and move the throttle toward its open 
position, thus increasing the supply of fuel 
to the engine to increase its speed corre 
sponding with the increase in the load. 
The proportioning of the field windings of 

the generator and of the coils of the Solenoid 
and of the throttle and its operating, means is made to compensate for a change in load 
by causing a change in speed without a ma 
terial change in voltage developed by the 
enerator. The weakening of the generator 
eld by the bucking coil 15 serves to facilitate 

the increasing of the speed of the engine 
caused at the same time by the bucking influ 
ence of the series coil 16 of the solenoid open 
ing the throttle, and this bucking field wind 
ing exaggerates the speed variation char 
acteristic of the generator for constant volt 
age conditions so that the desired object is accomplished of materially reducing fuel 
consumption to correspond with a reduction 
of load. 
For increased independent regulation a re 

sistance 30 is connected in series with the 
shunt field winding 14 of the generator and 
wires 31 and 32 connect the ends of this re 
sistance with switch contacts 33 and 34, re 
spectively, of a resistance short-circuiting 
switch operated by a solenoid 50 which is con 
nected across the terminals of the generator 
preferably with a resistance 51 in series there 
with. Thus the field regulating resistance 
short circuit is controlled by a switch inde 
pendent of the throttle-controlling solenoid 
but sensitive to the variation in voltage de veloped by the generator. Being independ 
ent it is not affected by the spring adjustment 
of the solenoid core. 
By this arrangement the momentary rise 

in voltage when the load is suddenly reduced 
from full load to minimum load is prevented, 
the sudden weakening of the bucking current 
coil 16 accompanied by a slight strengthening 
of the voltage coil 17 being sufficient to cause 
the core 21 to move to the position for closing 
the throttle. At the same time the voltage 
coil 50, because of its momentary rise in volt 
age, opens the contacts 33 and 34, thus break 
ing the short circuit around the regulating 
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resistance 30 including this resistance in the 
shunt field winding to weaken the fields and 
check the rise in voltage. Such tendency to 
abnormal voltage is only momentary and as 
soon as the speed of the generator has re 
duced to correspond with the new throttle 
position, the normal conditions are restored, 
the throttle position being determined by the 
differential solenoid 16-17 and the field re 
sistance short-circuiting switch being per 
mitted to close by the voltage coil 50. 
As so far described the system is like that 

covered by my application for voltage regu 
lators, Serial No. 656,334, and is only given 
in detail herein in order to exemplify the 
class of generating units chosen for use with 
a speed-sensitive ignition cut-out to consti 
tute the generator overload cut-out because 
the characteristic is present of an increasing 
speed with an increasing load. 

It has been found in practice that with all 
farm lighting plant generating systems in the 
hands of unskilled operators there is a tend 
ency to increase the load beyond the rated 
capacity attended by the danger of possible 
damage and to prevent this practice the pres 
ent invention provides for automatically 
stopping the engine when the load becomes 
excessive. 
The gas engine 9 may be of the air cooled 

type having a blower fan 60 incorporated 
with its fly wheel 61 to draw air through pas 
sageways around the cylinders and the igni 
tion may depend upon a magneto also incor 
porated in the fly wheel as shown, though 
these features are not essential to the inven 
tion. 
As shown, the magneto comprises a sta 

tionary coil 62 having arc-shaped pole pieces 
63 fixed on studs 64 projecting from a remov 
able cover plate 65 for the crank-case of the 
engine, which cover plate also carries the 
bearing 66 for the crank shaft 67. The arc 
shaped permanent magnets 68 are carried by 
a ring 69 of non-magnetic material, which is 
clamped on the fly wheel by screws 70, and 
pole pieces 71, also clamped on the ring 69 
by screws 72, travel around and close to the 
pole-pieces 63 of the stationary magnet 62, 
there being primary and secondary lead 
wires 3 and 74 respectively, extending from 
the coil 62 to the usual breaker and distrib 
uter shown in diagram Fig.1. 
The ignition cut-out of this invention 

which is to render the ignition ineffective 
when the generator is subjected to an exces 
sive load comprises a cut-out switch member 
75 for grounding the primary of the magneto. 
This member, as best seen in Fig. 5, consti 
tutes a lever fulcrumed at 76 between ears of 
a metal block 77, which is secured to the in 
ner side of the casing 78 of the engine by 
Screws 79, said lever being of angular shape 
with its end extending through an opening 
in the casing with a knob 80 outside the cas 
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ing, which indicates, the position of the 
switch and serves as the means for resetting 
the switch after it has been automatically 
operated, as will be explained. . . . . 
The switch lever 75 is held by spring pres 

sure in either its inner position or its outer 
position by a bow spring 81 fitting at one end 
in a notch in the end of block 7 and at the 
other end in a notch in the lever 75, the posi 

10 tion of these notches being such that the line 
connecting them passes from one side of the 
pivot 76 to the other in the range of the swing 
ing movement of the lever. The inner posi 
tion of the lever is determined by the engage 
ment of a hook-shaped projection 82 thereon 
with the block 77, while the outer position of 
the lever is determined by the engagement of 
said lever with a contact.83 mounted on but 
insulated from the block 77. In the form 

20 shown the contact consists of a rivet passing 
through a reduced portion of the block 77 
with insulating washers to protect it from 
electrical connection with said block and with 
a connecting plate 84 connected by a wire 85. 
with the circuit breaker, said wire 85 and the primary lead 73 of the magneto leading to the 
same binding post of the circuit breaker for 
convenience. It will be seen that, inasmuch 
as the lever 75 is grounded on the casing 

30 through the block 77, its contact with the con 
tact 83 serves to ground the ignition lead and 
thereby render the magneto ineffective for 
producing ignition in the well known manner. 
The normal position for the cut-out switch . 

lever 75 is its inner position, shown by dotted 
lines in Fig. 5, but a centrifugally operated 
means is provided for engaging it and throw 
ing it to its outer position to ground the mag 
neto automatically when a predetermined 
speed is attained, that is when the generator is 
overloaded. Such operating means may con 
sist of an arm 86 pivotally mounted on the 
side ring of the blower fan 60 and held with 
spring pressure in a normal inner position 
where its laterally extending rounded pro 
jection 87 clears the angular bend or elbow of 
the cut-out lever 75, the weight of said arm, 
however, being sufficient to cause it to swing 
outwardly against the pressure of its spring 

' to engage the lever 75 and move it to its outer 
position to ground the magneto when an ex 
cessive speed is reached. - 
In detail the arm 86 has a side lug 88 bent 

up at right angles to it in a vertical plane and 
in an opening of said lug is a loose bushing 89 
slightly thicker than the lug, as seen in Fig. 
4, to afford a free bearing for the arm when 
said bushing is clamped to the side ring of 

60 the blower 60 by means of a bolt. 90 with 
washer 91. A leaf spring 92 is riveted to the 
arm near its lug and bears against one of the 
blades of the blower fan, as seen in Fig. 2, the 
inward movement of the arm being limited 

65 by its engagement with another blade of the 

blower fan and the outer movement by a stop 
lug 93 on its end engaging the spring 
In operation the cut-out lever 75 being in 

its inner position, the ignition system is ef 
fective for operating the engine, but upon 
the occurrence of an overload on the mains or . 
a failure of the voltage regulator to properly 
control the speed of the engine so that the en 
gine races or exceeds its predetermined speed, 
the centrifugal force acting upon the arm 
moves it outwardly until its lateral rounded 
projection 87 strikes the lever 75 and throws 

... it to its outer position, where it is held by the 
spring 81 in engagement with the contact 83 
to ground the magneto and thereby render 
the ignition ineffective so that the engine 
stops. Although the system with which the 
ignition cut-out of this invention is used is 
of the demand starter type, the continuance 
of the load on the mainsis incapable of again 
starting the unit in operation until the at 
tendant resets the cut-out switch lever 75 to 
remove the ground connection from the mag neto, thus insuring that proper inspection 
will be made and the overload removed or de 
fect remedied to prevent a recurrence of the 
excessive speed before the system is again 
started 
While the invention has been described in 

connection with aparticular gas-engine-oper ated lighting and power unit wherein mag 
neto ignition is relied on, it is not limited to 
such use but may be used in any system where 
in it is desired to stop the operation of a gas 
engine or the like whether depending on mag 
neto ignition or battery ignition, it being un 
derstood that the usual modification is im 
plied for battery ignition control whereby the 
battery circuit is opened to be rendered inop 
erative instead of being grounded by the op 
eration of the cut-out switch lever. 
... What I claim as new and desire to secure 
by Letters Patent is: 

1. A generator overload cut-out compris 
ing a gas-engine-driven generator and its 
ignition circuit a voltage regulator increas 
ing the speed of the generator with an in 
crease of the load, a centrifugally operated 
arm driven by the engine, an ignition cut-out 
switch in the path of the arm to be en 
gaged thereby in the position of the arm as 
sumed at the predetermined speed of the 
generator, said cut-out switch having an 
open and a closed position and being moved 
from one position to the other by the engage 
ment of the arm therewith, and a spring urg. 
ing the cut-out switch to either of its posi 
tions, said, cut-out switch serving to control 
the ignition circuit. 

2. A generator overload cut-out compris ing a gas-engine-driven generator having its 
speed varying with the load, an arm pivot 
ally mounted on the fly wheel of the engine, 
and an ignition cut-out switch mounted on 
the casing of the gas engine, said switch com 
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prising a pivotally mounted switch lever 
within the engine casing and projecting 
through an opening thereof and adapted to 
be engaged by the arm and having an inner 
and an outer position, a spring for holding 
the lever in either of its positions, and a 
contact engaged by the lever when it is 
moved to its outer position for rendering the 
ignition circuit of the engine ineffective. 

3. A generator overload cut-out com 
prising a gas-engine-driven generator hav 
ing its speed varying with the load, an arm 
pivotally mounted on the fly wheel of the en 
gine, a spring for holding the arm in an in 
ner position but yielding to permit the arm 
to swing outwardly under the action of cen 
trifugal force, a block mounted within the 
engine casing, a lever pivotally mounted 
thereon with its end passing through an op 
ening in the casing and having an inner and 
an outer position, the inner position being in 
the path of the arm when it is moved out 
wardly by centrifugal force, a bow spring 
connecting the lever and the block, a contact 
on the block engaged by the lever, and 
an ignition magneto for the engine having 
its primary winding connected with the con 
tact whereby said magneto is grounded by 
the lever in its outer position. 

4. Means for preventing subnormal volt age operation of gas-engine-driven generator 
units of the demand-responsive type by stop 
ping the unit upon the occurrence of an over 
load, comprising, in combination with such 
unit, engine throttle controlling means sen 
sitive to the load increasing the speed as the 
load increases, and a centrifugal ignition cut 
out responsive to such increase of speed. 

5. Means for stopping a generator upon 
the occurrence of an overload on the mains, comprising a gas-engine-driven generator, 
engine controlling means for increasing the 
speed thereof when the load increases, and 
disabling means for the gas engine depend 
ent on the speed. 

6. Is a gas-engine-operated generator, 
automatic means for opening the throttle 
of the engine to increase the speed as the load 
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increases, and an ignition cut-out responsive 
to such increase of speed. 

7. The method of protecting a gas-engine 
operated generator from overloading, con 
sisting of increasing the speed when the load 
increases and discontinuing ignition upon 
attaining a predetermined speed. 
In testimony whereof I affix my signature. 

ANTON FRANKBROTZ. 


