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To all Cho), it in Cly CO; (e)"). 
Be it known that I, FRANCIS R. Hoy", a 

citizen of the United States, residing at 
Indianapolis, in the county of Marion and 
State of indiana, have invented certain new 
and liseful improvements in Circuit-Con 
trollers, of which the following is a speci 
fication. 
My invention relates to automatic con 

troiling devices for electric circuits, and pal 
ticularly to means for controlling the charg 
ing and discharge circuits of storage bat 
teries, whereby the battery will be alter 
nately charged and discharged throughout 
predetermined periods of time, and the cii'- 
cuit termina is automatically shifted 'On 
charging to discharging positions or vice 
sei'sa when predeterinited points in the ca 
acity of the battery have been attained. 
The object of the invention is to simplify 
structure as well as the neans and mode 
operation of such devices whereby they 

sili not only le cheapened in constillction, 
out will be rendered more efficient and re 
iable in operation, entirely automatic in 
he conti'ol of the battery circuits, and illn 
ikely to get out of 'epair. 

Yith the above primary and other inci 
dental objects in view as will more fully ap 
pear in the specification, the in, ention con 
sists of the means, mechanisin, features of 
constriction, parts and combinations there 
of, and the mode of opei'ation or their equiv 
alients, as herein after described and set 
forth in the claims. 

Refeitiring to the drawings Figue 1 is a 
it, elevation of the asseminied mechanism. 

with the parts in position as during the 
charging pe; iod, with the ignition key in 
operative or “on” position, that is with the 
engine and generatol' inning and charging 
the battery, and the naster key controling 
tine light o' other circuit as here after de 
scribed in its inoperative or “ of position, 
Fig. 2 is a similar view of the apparatus 
with the frame 2'emoved to better display the 
innechanism, and the ignition and master keys 
reversed from the positions shown in Fig. 1. 

s Fig. 3 is an eniarged detail view of a portion 

g. 4 is a similar view showing the parts 
eenpletely operated or in position for dis 
charging the battery. Fig. 5 is a side eleva 
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tion of the assembled apparatus. Fig. 6 
shows the relation of the parts, particularly 
the locking mechanisms during the dis 
charging period with both ignition and mas 
te' keys in “on” position. Fig. 7 is a simi 
la' detail View during the charging period 
With oth ignition key and master key in 
* off’ positions. Fig. 8 illustrates the auto 
matic locking of the motor at the end of the 
charging period if the master key is in 
“off” position. Fig. 9 is detail view some 
What diagrammatic of the gear train of the 
time notor. Fig. 10 is a detail plan view 
of the reversing clutch and driving connec 
tions of the main shaft. Fig. 11 is a detail 
perspective view of the movable contact and 
stationary terminals. Fig. 12 is a detail 
plan view of the shifting level and connec 
tions. Fig. 13 is a tear elevation of the 
shifting mechanism carried by the master 
key, Fig. 14 is a side elevation of same. 
Figs. 5 and 16 are detail perspective views 
of the frame members of the shifting mech 
anism carried by the master key. Fig. 17 is 
a detail pel'spective view of the sliding cam 
plate of the shifting mechanism. Fig. 1S is 
a detail perspective view of the pawl arm 
and shift pawl. Fig. 19 is a detail view of 
the elevating cam for the pawl arm. Fig. 
20 is a diagrammatic view of the electrical 
connections. 

Like parts are indicated by similar char 
acters of reference throughout the several 
views. 
The apparatus forming the subject matter 

hereof is designed to alternately connect and 
disconnect with a main circuit a generator 
and a storage battery at predetermined in 
tervals of operative time. regardless of the 
pil "pose for which the main circuit is em ployed. 
The apparatus is herein described as 

forming a part of an atomobile lighting 
system, in which the battery is charged from 
the magneto driven by the engine dilring 
successive periods of time that the engine is 
in operation until the battery has received its 
full charge. 
When the battery is fully charged the 

charging circuit is automatically disconnect 
ed, and the lights are operated upon the 
battery charge until the battery is exhaust 
ed, or nearly so, when the charging circuit 
will again be connected by the automatic 
action of the apparatus. 
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It is to be understood that the invention 
is not limited to electrical lighting systems 
as described herein, but is applicable to 
other systems in which an electric motor, or 
other electrically controlled or actuated 
mechanism may be substituted for the Se 
ries of lights in the present system, or it 
may be employed in a system of house or 
car lighting, or in other analogous combina 
tions. 

It is well known that to attain the highest 
efficiency of a storage battery, it should in 
charging receive a full charge each time, 
but should never be over charged. Also 
that the discharge each time should be to 
the same extent, preferably to a degree 
equal to substantially ninety percent, of the 
preceding charge. 

It is further conducive to the long life 
and efficiency of the battery to charge it at 
a constant rate of amperage over an ex 
tended period of time. 

For convenience of illustration it is as 
sumed that the battery with which the ap 
paratus forming the subject matter hereof is 
to be used, has a maximum capacity of 
ninety ampere hours, of which sixty ampere 
hours is the Working charge and discharge, 
to which the normal Working of the appara 
tus limits the battery, leaving thirty ampere 
hours as a surplus or emergency Supply. 

it is assumed that the capacity of the 
generator is nine amperes, of which One 
ampere is required for ignition purposes, 
and the light circuit, when being operated 
requiring two and a half ampeles. The 
battery is adapted to be charged at the late 
of five and a half amperes per hour, thus 
consuming the remainder of the total out 
put of the generator, amounting to a total of 
nine amperes. The apparatus is designed, 
(as shown in the drawing) to make the 
charging period twelve hours, making the 
complete charge sixty six amperes, or ap 
proximately ten percent. greater than the 
corresponding discharge. When the bat 
tery is fully charged the apparatus auto 
matically shifts the connections and the bat 
tery is discharged at the rate of two and a 
half amperes the amount required for the 
light circuit, for a period of twenty four 
hours making sixty amperes discharge, 
which plus the battery losses equals the 
prior charge. It is to be understood that 
these capacities and amounts are merely 
arbitrary, assumed for the purpose of this 
description, and are not essential propor 
tions, but that the capacities, rates and pro 
portions may be varied to meet different 
conditions of service. 

In constructing the apparatus there is em 
ployed a casing 1 adapted to be supported 
on the dash of the automobile or in other 
convenient location. In order that the de 
vice may present a pleasing appearance the 
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front and sides of the case are preferably 
though not necessarily formed of glass as 
shown at 2 in Fig. 2, thereby exhibiting the 
operating parts. The back plate 3 of the 
casing and the frame member 4 adjacent to 
the front of the case constitute the support 
ing frame for the several moving parts. 
Adjacent to the lower portion of the case 
are two switch buttons or keys, the ignition 
key 5 which controls the spark coil circuit 
and thereby the ignition of the engine, and 
the key 6 here after referred to as the 
“Inaster key” which controls the main cir 
cuit for whatever purpose it may be used, 
in this instance it is the lighting circuit in 
which are located the several lamps of the 
automobile. Below these keys are shown 
three additional Switch keys or buttons 7, 
8 and 9, which are individual light keys 
controlling the head, side and tail lights re 
Spectively. Supported in the frame of the 
structure is a clock work or time motor 
adapted to drive the revoluble main shaft 10 
at a predetermined rate of speed. This 
actuating motor includes the escapement 
wheel 11 controlled by the escapement 12 
from which projects the usual fork 13 en 
gaging with the balance wheel 14 by which 
the escapement is regulated. The move 
ment is transmitted through the gear train 
comprising the intermediate gears and pin 
ions 15 to the final shaft 16 of the gear 
train, from which the movement is trans 
mitted as here after described to the rev 
oluble main shaft 10 at a constant speed 
such as to cause one revolution of the main 
shaft in an operating period of twelve 
hours. 
The driving connections of the main shaft 

are best shown in Fig. 10. The final shaft 
16 carries at one end the actuating or motor 
spring 17 which is the general Source of 
power. The particular spring time motor 
as shown is not essential to the proper Work 
ing of the apparatus, but any suitable driv 
ing mechanism may be employed, which is 
adapted to cause the movement of the main 
shaft 10 at a constant predetermined rate 
of speed. Loosely journaled on the main 
shaft 10 are two gear pinions 18 and 19 
having on their adjacent faces clutch teeth 
20 adapted to inter engage with correspond 
ing clutch teeth on a sliding clutch member 
21 located intermediate the gears 18 and 19. 
The clutch member 21 is engaged with the 
shaft 10 by a spline and groove connection 
whereby it may be moved laterally to en 
gage either of the gears 18 or 19, thereby 
causing the main shaft 10 to rotate in uni 
Son with either of the said gears. 
The final shaft 16 of the motor gear train 

carries the gear pinion 22 which meshes with 
the gear 18 driving said gear counter clock 
wise or as indicated by the arrow in Fig. 
9. The gear 18 carries therewith a gear pin- 3: 
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ion 23 attached to the gear 18, which pin 
ion meshes with a gear 24 on a counter shaft 
25. The counter shaft 25 carries adjacent to 
the opposite end a gear 26 meshing with an 
idler pinion 27 journaled on a bracket 27: 
carried by the supporting frame. The idler 
pinion 27 in turn ineshes with the loose gear 
19 on the main shaft 10, driving said gear 
19 clockwise or in a direction opposite the 
rotation of the gear 18. 
Thus the gears 18 and 19 are rotated in 

opposite directions and by shifting the 
clutch member 21 from engagement with 
one of Said gears into engagement with the 
other the direction of rotation of the main 
shaft 10 inay be reversed. The clutch mein 
ber 21 is normally engaged with the gear 
18. It is always so engaged during the dis 
charging period of the battery, and also 
during such time as the ignition key may be 
in its operated position during the charging 
pericd; that is when the engine is running, 
inaintaining the lights and charging the bat 
tery at the same time. A spring 28 tends to 
oscillate the clutch eye; 29 pivoted to the 
lug 30, to move the clutch member 21 into 
engagement With the gear S. There are 
two forces in addition to the spring 2S which 
under certain conditions act upon the clutch 
level 29 to shift the citch 21 into and out 
of engagement with the gear 19. These are 
the movement of the ignition key to “off” 
position or when the engine is at rest, pro 
viding the parts are in their charging posi 
tions which causes the clutch to engage said 
gear and second, the movement of the Swing 
ing arin and traveling gear hereafter de 
scribed from charging to discharging posi 
tion which in the event the clutch 21 has 
been previously shifted into engagement 
with the gear 19, by the operation of the ig 
nition key, will cause the reversal of the 
clutch to engagement with the gear 18. The 
ignition key comprises an oscillatory stem 
carrying a segmental plate 32 having there 
in a concentric slot 33. 
The ignition key is revolubly adjustable 

to three predetermined positions. First, the 
* of position in which the spark coil cir 
cuit is broken and the engine is at rest; sec 
ord, the intermediate or starting position 
in which the spark coil and ignition devices 
are connected in circuit with the battery: 
and third, the “on” or operated position in 
which the spark coil is brought in circuit 
with the magneto or generator. These dif 
ferent connections are made by means of a 
can carried by the stem which in its differ 
ant positions engages and operates plunger's 
which in turn operate electric switches as 
shown in the diagrammatic view Fig. 20. 
Engaging in the concentric slot 33 of the 
segmental plate 32 is a stud 34 carried in a 
link 35, the opposite end of which is pivot 
ally connected to the lever 36 pivoted to the 

main frame. At the right of the casing, 
(Fig. 2) there is journaled an upright shaft 
37 having a rock arm 3S to which is attached 
a reciprocating link 39 attached at its oppo 
site end to the lever 36. The relation of the 
parts is such that as the ignition key is 
moved to its * off position or to the left as 
shown in Fig. 2, the stild 34 in the link 35 
engages the end of the siot 33 in the seg 
linental plate 32, and the slight additional 
novellent of the plate 32 drawing the link 
35 to the left oscillates the ever 36 the mo 
tion being transmitted through the link 39 
and reck arm 3S causes a partial rotation 
of the verticai shaft, 37. 
At its tipper end the vertical shaft 37 

carries a 'eck al'm 40, connected by a resili 
ent connection or spiring 41 with the ex 
trennity of the clutch lever 29. The spring 
41 forming the flexible of resilient connec 
tion of the rock a 'n 40 and the clutch lever 
is possessed of sufficient resistance to over 
come the tension of the spring 2S, and if the 
lever 29 is free to no Ye the clutch 21 from 
its normal position into engagement with 
the gear 19, the partial rotation of the ver 
tical shaft 37 due to the operation of the 
ignition key to “off position will oscillate 
the ever 29 to shift the citch. However 
if the parts are in discharging position the 
clutch level 29 will be locked against oscil 
lation, and the navennent of the vertical 
shaft 37 and rock arm 40 will he compen 
sated for by the elasticity of the connecting 
spring 41, and the clutch will remain in en 
gagement with the gear 18. Journaled in 
a suitable bracket 42 is a Swinging arm 43 
on which is journaled the traveling gear 44. 
By the oscillation of the Swinging arm 43 
the traveling gear 14 is moved into and out 
of lesh with the master pinion 45 carried 
by the main shaft 10. 

Carried by the main shaft 10 adjacent to 
the easter pinion 45 is a revoluble can disk 
46. Upon its rear side the traveling gear 
44 is provided with a ratchet whee! 47 en 
gaged by a spring pawl 48 which maintains 
the traveling gear in its operated position 
when tilt oil engagement with the master 
pinion 45 and prevents indie rotation there 
of. Carried on the real' side of the swing 
ing art: 43 is a stille: 19, a daited to engage 
an inclished can face 5{} on the clutch ever 
29 and Oscilate said lever to return the 
clutch 21 to inormat ol' into engagement with 
the gear 18 if it has been moved therefroin. 
If the clutch lever has not seen oscillated 
fron incimal position, the engagement of the 
roller 49 with the cam face 50, upon the 
swinging :hovement of the arm to discharg 
ing position, will lock the lever 29 and 
clutch 21 in their normal positions. It is 
to be understood that during the discharg 
ing period of the battery, the traveling gear 
44 is maintained in mesh with the master 
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pinion 45, and during the charging period 
the Swinging arm 43 is in such position that 
the traveling gear 44 is disengaged from 
the master pinion 45. Carried by the 
Swinging arm 43 is a shifting terminal or 
contact 51, connected directly with the light 
ing or main circuit, and also by a shunt cir 
cuit containing suitable resistance With the 
ijattery, as shown in the diagrammatic view 
Fig. 20, the said shunt circuit being the 
battery charging circuit. The movable con 
tact member 51 is adapted to engage either 
one of two stationary contacts and thereby 
complete either one of two circuits accord 
ing to the position of the Swinging arm 43. 
When the Swinging arm is in its operated 

position, that is when in the discharging 
position with the traveling gear in mesh 
with the master pinion 45, the movable con 
tact 51 engages with the stationary contact. 
52, which is connected directly to the bat 
tery. When the traveling gear is disen 
gaged from the master pinion 45, that is 
during the charging period the movable 
contact is engaged with the stationary con 
tact 53, which is connected with the mag 
neto or generator. The relation of these 
contacts is clearly shown in detail in Fig. 
11, and by reference to the diagrammatic 
view Fig. 20, the connections will be made 
plain. The Swinging arm 43 is oscillated 
from its disengaged position into its dis 
charging position with the traveling gea'i' 
44 in mesh with the master pinion 45, 
against the tension of the retracting spiring 
54, by the operation of the master light key 
in its movement toward “on” position. 
The master light key comprises a revo 

luble shaft of stem adapted by its rotation 
to close an electric switch in the main or 
lighting circuit. The particular switch 
operating devices are not essential, but as 
shown comprise a cam member 56 carried 
by the shaft or stem and adapted when 
moved to “on” position to depress a plun 
ger. 56* which in turn flexes the switch 
blades to complete the circuit. This con 
struction is clearly shown in the diagram 
liatic view Fig. 20. Secured to the key 
shaft are two parallel frame membel's 57 
and 58, movable with the key shaft. Pro 
iecting intermediate the frame members 57 
and 5S, is a stationary eccentic can mem 
ber 59. 
The master key construction is best shown 

in Figs. to 12 inclusive. The frame mem 
bers 5 and 58 are of similar shape and reg 
iste with each other, except that one of 
the said members has formed integral there 
with the cam 56. This cam 56 however 
might be otherwise carried by the key shaft. 
The frame members 57 and 5S are each pro 
vided with radial slots 60, the slots of the 
respective members being in registry. Slid 
ingly mounted on two studs 61 projecting 

is out of regist 
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from the frame member 58 is a sliding cam 
plate 62, having therein an angular slot 63, 
the alm 63* of which may be brotight into 
registry with the slots 30 of the members 57 
and 58, by a sliding movement of the cam 
plate 62. The can plate 62 is provided 
with two notches 64 engaged by a spring 
pawl 65 to retain the cam plate in its ad 
justed positions. Pivotally supported on a 
stud 66 which projects through the siot, 63 
of the caim plate and the slots 60 of both 
frame members is a pawl arm 67, carrying 
at its extremity a pivoted spring actuated 
pawl 68. The engagement of the pivotal 
stud 66 in the several slots 60 and 63 is such 
that when the cam plate is in Such posi 
tion, as in Fig. it the slot portion 63* a. 

verse stud 66 is 
ermost portion of the frame slots 60. Upon 
the longitudinal movement of the cam plate 
the slot, portion (33* is brought into registry 
with the frame slots 60 and the pivotal stud 
66 and pawl arm 67 are allowed to drop 
downward to the inner ends of the regis 
tered slots as shown in Fig. 4. In Fig. 3 
the cam plate is shown as partially operated 
and the parts in position iust before the 
pawl arm moves down the slots. in its 
downward or inward movement the stud 66 
and pawl arm ai'e assisted by a retracting 
spring 69 attached at One end to the stud 
66 and at the other to one of the studs 61. 
The pawl aim 67 is movable about its piv 
otal connection in the slots 60 and 63, against 
the tension of the retracting Spring 70. 
The movement of the pawl aim in One 

direction is limited by the stop aim 71 with 
which the spring 70 tends to hold the pawl 
aim in engagement, as shown in Fig. 7. 
The pawl 68 is movable about its pivotal 
connection with the pawl arm 67 against 
the tension of the spring 72, the movement 
of the pawl in one direction being limited 
by the engagement of a lug 73 with a 
shoulder on the pawl arm 67 as shown in the 
detail view Fig. 18. 
Upon the rotation of the master key to the 

right or “off” position, the pivotal stud 66 
of the pawl arm 67 riding on the periphery 
of the stationary can 59 is elevated to the 
upper or outer ends of the slots 60 and 63, 
against the tension of the spiring 69. As the 
master key approaches the limit of its 
stroke to the right or “off” position, the end 
of the sliding cam plate 62 contacts a por 
tion 74 of the main frame and is arrested 
thereby, the frame membe's 57 and 5S con 
tinting to move causes the caim plate 62 
to be shifted in relation to the fraine mein 
be's 57-58, thereby moving the slot 63* of 
the cam plate out of registry with the frame 
slots 60 engaging the stud 66 of the pawl 
arm in the angular extremity of the slot 63, 
and maintaining the pawl arm in its ele 
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vated position. Upon the rotation of the 
master key toward the left or toward “on 
position, the pawl 68 of the pawi am 67 
which is being held in elevated position by 
the sliding cam plate 62, engages a stuid 75 
in the lower portion of the swinging arm 43 
and moves the swinging arm toward the left 
causing the traveling gear 45 to engage with 
the master pinion 45 and shifting the mov 
able contact to discharging position in en 
gagement with the stationary contact 52. 
This movement of the swinging arm is 
against the tension of 
51. The swinging arm is retained in its op 
erated position by a latch bar 76 which en 
gages a stud 77 in the Swinging arm 
The swinging arm as it is moved by the 

pawl 68, engages a pivoted lever 7S, and 
oscillates said lever in unison with the 
swinging arm, against the tension of a 
spring 79. The lever 8 is connected by a 
link S0 with one end of a pivoted bell lever 
S1, the opposite end of which carries a lug 
82. The oscillation of the lever 78 as the 
swinging arm is moved by the master key, 
causes the bell lever 81 and lug S2 to be ad 
vanced to meet the approaching camplate 62 
of the master key. Before the master key 
has completed its movement the end of the 
sliding cam plate 62 engages the lug 82 of 
the bell lever S1, and as the master key con 
tinues to move, causes the sliding cam plate 
to be again shifted relative to the frame 
members 57 and 58, thereby bringing the 
slot portion 63 of the cam plate into reg 
istry with the slots 60 of the frame member 
allowing the pawl arm 67 to drop under the 
influence of the spring 69, out of engagement 
with the stad 75 of the Swinging arm. This 
operation is most clearly shown in Figs. 1, 
2, 3 and 4. In Fig. 1 the master key is 
shown in its normal or “off” position, with 
the swinging arm and connecting parts in 
“charging positions. In Fig. 2 the master 
key has been moved to the point of engage 
ment of the pawl 68 with the stud 75 of the 
swinging arm but the swinging arm has not 
yet been moved from its original position. 
In Fig. 3 the parts are shown partially op 
erated, the stud 77 of the Swinging arm is 
about to enter the recess of the latch bar 6, 
the lug 82 of the bell lever S1 is in engage 
ment with the cam piate 62 and is shifting 
the cam plate by advancing to meet the frame 
members as the key is operated, the slots 63 
of the cam plate being in partial registry 
with the slots 60 of the frame members, but 
the movement of the cam plate not having 
been sufficient to permit the drop of the pawl 
arm 67 which does not occur until the limit 
of the stroke has been reached and the stud 
77 is engaged by the latch bar 76 and the 
slots 63* and 60 are in complete registry. 
In Fig. 4 the parts are shown in operated po 
sitions, the swinging arm being retained by 

the retracting spring 

the latch bar and the pawl arm withdrawn 
from engagement therewith. During the 
discharge period, that is while the traveling 
gear is engaged with the master pinion and 
the swinging arm is retained in its operated 
position by the latch bar 76, the master key 
may be operated to turn the lights on or off 
as many times as may be desired, the pawl 
arm being elevated by the stationary cam 59 
upon each document to “off’ position and 
depressed upon the engagement of the cam 
plate 62 with the luig 82 upon each movement 
to on position, the movement being an idle 
one, the pawl having no work to perform, 
the only Fesult of the movement being the 
operation of the electric switch. If the dis 
charge period is terminated and the swing 
ing alm returned to normal position dur 
ing the time that the master key is in the 
“on” position, upon the return of the master 
key to the right or “off” position, the pawl 
68 will engage the stud 75 of the swinging 
arm but will yield against the tension of the 
pawl spring 72 allowing the arm and pawl 
to pass the stud on the “off” stroke of the key. 

It is to be understood that the swinging 
alm is not moved to discharging position 
every time that the master key is turned to 
“on’ position although the swinging arm is 
in normal position with the stud 75 in the 
path of the pawl 68. The master key may 
be operated as frequently as desired during 
the time that the swinging arm 43 is in 
its normal or charging position with the 
traveling gear disengaged from the master 
pinion, but the swinging arm is operated only 
at the termination of the charging period 
ol' when the main shaft 10 has made a com 
plete rotation and the master cam disk 46 
has reached a predetermined position. At 
all other times the swinging arm is locked 
against movement by the locking of the 
latch bar 76. During such time as the 
swinging bar is locked against movement 
the engagement of the pawl 68 with the 
stud 75 of the Swinging arm arrests the 
movement of the pawl and pawl arm 67 
of the master key, while the frame por 
tions of the key continue to move thereby 
placing the spring 70 extending between 
the pawl arm and key frame under ten 
sion. The tension of the retracting spring 
70 of the pawl arm is sufficient to overcome 
the tension of the retracting spring 54 of the 
Swinging arm 43. If during the time the 
master key is in its operated or “on” posi 
tion with the pawl 68 engaged with the stud 
75 of the swinging arm, and the retracting 
spring 70 under tension, the charging pe 
riod should be terminated and the cam disk 
46 reach a position whereby it will unlock 
the latch bar 76, to permit the raising there 
of and the consequent release of the swing 
ing arm, the pawl arm 67 through the in 
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fluence of the spring 70 will at such time 
move the swinging arm against the tension 
of the spring 54 to discharge position or with 
the traveling gear in mesh with the master 
pinion. Thus if the master key is operated 
at the time the battery is fully charged the 
latch bar 76 will be unlocked and the swing 
ing arm 43 will be operated synchronously 
with the operation of the master key. If 
however the charging period is not complete 
the operation of the master key places the 
pawl arm spring 70 under tension and the 
swinging arm 43 is oscillated Subsequent to 
the operation of the key upon the comple 
tion of the charging period through the in 
fluence of the retracting spring 70. 
The lock mechanism by which the swing 

ing arm 43 is locked in either its normal or 
operated positions and released to permit the 
movement thereof only at the termination of 
the charging or discharge period, comprises 
primarily a bell lever 83 having in one arm 
a stud 84 bearing upon the latch bar 76, and 
in the other arm a stud or roller 85 riding 
upon the concentric periphery of the can 
disk 46. The periphery of the cam disk 46 
has therein a depression 86. The relation 
of the bell lever 83, the latch bar 76 and the 
cam disk 46 are such that so long as the stud 
or roller 85 rides upon the concentric pe 
riphery of the cam disk the stud 84 in the 
other arm of the bell lever will bear upon 
the latch bar and prevent the elevation there 
of. The bell lever is further held in contact 
with the latch bar 76 by the spring 87 
against the tension of which the latch bar is 
elevated to permit the operation of the 
swinging arm. However when the cam disk 
has made a complete rotation and the de 
pression 86 of the cam disk has been brought 
in registry with the stud 85 of the bell lever 
83, the bell lever is free to oscillate against 
the tension of the spring 87, the stud 85 
passing into the depressed portion of the 
can disk periphery, thereby permitting the 
latch bar to rise. 
The latch bar is elevated by the action of 

the stud 77 of the Swinging arm acting On 
the inclined cam face 88 of the latch bar as 
the swinging arm is forced over by the pawl 
arm 67 under the influence of the Spring 70 
which is strong enough to overcome the ten 
sion of both the spring 54 and the Spring 
87. The latch bar continues to raise and 
the swinging arm to move (toward the left 
in the drawings) until the stud 77 reaches 
the recess of the latch bar when the latch 
bar immediately engages the stud 77 of the 
swinging arm through the influence of the 
spring 87 and retains the Swinging arm in 
its operated position. At this time the stud 
85 of the bell lever again passes onto the 
concentric portion of the cam periphery and 
the latch bar is again locked, this time with the swinging arm in its operated position. 

u the concentric 

1,135,285 

Connected with the supporting shaft of 
the bell lever 83, or otherwise movable with 
said beli lever is a rock arm 89 connected by 
a link 90 with a lever 91 pivotally supported 
On a suitable bracket, 92. The lever 91 car 
lies the transverse pin 94, insulated from the 
Supporting lever 91, which contacts and 
forms an electrical connection between the 
arm 95 of the circuit terminal 53 and a sim 
ilar terminal arm 96 connected with the gen 
erator. . . - 

The construction is such that during the 
entire charging and discharging periods, 
while the stud 85 of the bell ever 83 rides 

polition of the cam disk 46 
and while the latch bar 76 is in normal 
position, the transverse pin 94 will contact 
the terminal arms 95 and 96 and coimplete 
the circuit. However upon the elevation of 
the latch bar 76 to permit the shifting of 
the Swinging alim 43, and the consequent os 
cillation of the bell ever 83, the movement 
of the bell lever is transmitted to the lever 
91, and the transverse pin 94 is lifted from 
the terminal arms 95 and 96, as shown in 
Fig. 8, thereby breaking the circuit at this 
point. 
verage of the rock arm 89 and the arms of 
the lever 91, the movement is nultiplied and 
the make and break connection of the trans 
verse pin 94 and the arms 95 and 96 is ac 
complished by a quick movement, which re 
dices to minimum the tendency of the con 
tacts to arc at each operation. Immediately 
upon the return of the latch bar to normal 
the pin 94 likewise returns to contact with 
the termina arms 96 and 95 where it is 
locked by the engagement of the stud 85 
with the concentric portion of the can disk. 
The several parts remain in their operated 

positions with the contact 51 engaging the 
terminal 52 and the traveling gear engaging 
the master pinion 45 in which positions they 
are retained by the engagement of the latch 
bar 76 over the stud 77 of the Swinging arm 
throughout the discharge period as deter 
mined by one rotation of the traveling gear 
44. In the theoretical case stated as an ex 
ample for which the device of the drawings 
is especially adapted, the discharge period 
would be twenty four operating hours, dul'- 
ing which the battery would be discharged 
at the rate of two and a half amperes per 
hour making a total of sixty amperes the 
amount received by the battery in the previ 
ous charging period of twelve hours at the 
rate of five amperes per hour. It is to be 
inderstood that the charging period and dis 
charge period do not necessarily consist of 
twelve and twenty four consecutive hours 
respectively, but may be intermittent periods 
of operation to the total of twelve and 
twenty four hours respectively. At the ter 
mination of the discharge period 
swinging arm, the traveling gear and the 

On account of the difference in le 
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contact 5i are returned to normal position 
upon the disengagement of the latch bar 76 
froin the stud 77. 

Slidingly mounted in the supporting 
frame is a vertically movable lifting bar 97 
having at its lower extremity a slot 98 en 
gaging a stud in the latch bar 76, whereby 
when said lifting bar is elevated it will move 
a distance inited by the length of the slot 
independent of the latch bar, and any addi 
tional movement, Will elevate the latch bar to 
- the stud II of the Swinging arm. 

end the lifting bar is bent at 
e Cr provided with a lug 99. Pro 

g figh the face of the traveling gear 
id 100. When the traveling gear is in 
with the master pinion the lug 99 of 

ifting bar extends into the path of the 
100, and as the traveling gear completes 

its iotation the lug of the lifting bal' is en 
ged by the stud 100 and the bai' is elevated 
reby. As the stud is about to disengage 

rom the jug 99 Cin account of the curvature 
its path the end of the slot engages the 

G 

cilir at R.V. 

: 

stild of the latch bai' and lifts same to disen 
gage the swinging arian. The calm disk is So 
timed that the stud 85 will pass into the de 
pression S6 as the latch is lifted. 

der that the timing devices shall not 
e to legister discharge during the 

he parts may be held in discharge 
it with the lights turned off, an 
consuming no current, means are 

provided for locking the actuating moto;' 
by arresting the registration of the 

discharge mechanisin. Means are also pro 
vided for arresting the time motoi during 
the charging period when the engine is at 
rest so that the device will register only the 
actual charging time. Further the time ma 
to is arrested at the termination of the 
charging period if at that time the master 
key happens to be in its “off” position until 
such time as the master key is turned to 
“ cn position. 

Considering the last named condition first. 
the airest of the notor at the end of the 
charging period, with particular reference to 
Fig. 1, it will be seen that the master key 
when turned to “off” position engages and 
esciates a lever 101 pivoted to the support 
ing frame. To the lever 101 is connected a 
reciprocating link 102 attached at its opp 
site end to one end of the bell lever 103, the 

posite arm of which is connected by a 
g 104 with the stud S4 of the bell lever 
Under normal conditions the bell lever 

S3 is not influenced by the spring 104, as the 
said spring is placed under tension only 
when the master key is in “ of position and 
engaged with the lever 101. Under ordinary 
cen?itions the bell level S3 is oscillated 
against the tension of the spring 87 by the 
action of the stud 77 engaging the inclined 
cam face SS of the latch bar 6 when the 

7 

stud 84 of the said bell lever passes into the 
depression S6 of the cam disk. At such times 
the beli lever 83 is oscillated only to an ex 
tent sufficient to permit the latch bar to en 
gage oi" disengage the stud of the Swing 
iing alm, after which the bell lever is imme 
ately returned by the spring ST. When 
Gwever the master key has been operated to 
s" of position, (see Fig. 1) the ever 101. 
is been oscillated to rock the bell lever 
hrough the reciprocating link 102, and by 
e Oscillation of the believer 103 the spring 
4 has been placed under tension. 
The tension of the spring 104 when af. 

fected by the oscillation of the bell lever 103 
is sufficient to overcome the spring ST, and 
when in the course of rotation of the can 
disk the stud 85 of the bell lever 83 passes 
into the depression 86 of the cam disk, the 
lel lever S3 is oscillated independent of the 
latch bai 6. Projecting from the bell leve: 
S3 is a third an 105 adapted upon the ex 
tielle (scillation of said bell lever to contact 
a pivoted spring actuated detent 106 and 
force said detent into engagement with the 
escapement wheel 11 to arrest the movement 
if the escapement wheel and thereby the 
motor. 
When the bell lever S3 is oscillated under 

nC'nai conditions by the elevation of the 
latch bar 6 to engage or release the Swing 
ing alm, the movement of the bell lever is 
inct sufficient to cause the engagement of the 
detent 106 with the escapement wheel. 
When however the bell lever is acting under 
the influence of the spring 104 the bell ever 
is Osciliated to the extreme degree of moye 
inent, the stud S5 of said bell lever entering 
a recess S3 at the bottom of the depression 
S6 in the cam disk permits an additional 
in Gyement of the bell lever sufficient to force 
the detent 106 into engagement with the 
escapement wheel by the contact of the arm 
105 with said detent. 
As a means of arresting the motor under' 

the cither condition mentioned, there is pro vided adjacent to the escapement a recipro 
cating plate 107 to which is pivoted a stop 
level J. (S. The reciprocating plate 107 is 
adapted to be moved toward the escapement 
mechanism or toward the left in the draw 

i 

t . 

ings against the tension of a retracting 
spiring by the engagement there with of the 
swinging aim 43 as it moves into discharge 
position, or by the oscillation of the pivoted 
lever 36 upon the movement of the ignition 
key to “off’ position or toward the left in 
the drawing. The upper end of the stop 
level 10S engages with a pin 109 projecting 
from the reciprocating bar 102 and through 
a slot in the Supporting frame as shown by 
dotted lines in the drawing, and thence into 
the path of the stop lever. The lower end 
of the stop level carries a stud adapted to 
engage a bifurcated arm 110 projecting from 
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the escapement 12. If the reciprocating 
plate 107 is in its operated position, that is 
if moved toward the left in the drawing by 
the engagement there with of the swinging 
arm 43 or the pivoted lever 36 (when the 
ignition key is “off” and the engine at rest) 
the stop lever will not engage the bifurcated. s 

arm 110 until the master key is turned to 
“off” position which oscillates the lever 101 
to reciprocate the bar 102 and cause the pro 
jecting pin 109 to oscillate the stop lever 108 
into engagement with the bifurcated arm 
110, and thereby stop the motor. 
With the several parts in the positions 

shown in Fig. 1, the movement of the igni 
tion key to “off’ position, (to the left) will 
cause the lever 36 to shift the reciprocating 
plate 107; the pin 109 is already in engage 
ment with the stop lever 108, since the re 
ciprocating bar 102 is in its operated posi 
tion due to the engagement of the master 
key with the lever 101, the reciprocation of 
the plate 107 will therefore cause the stop 
level to be oscillated, advancing the lower 
end into engagement with the bifurcated 
alm 110 and arresting the motor. If the 
ignition key is not turned to “off’ posi 
tion with the parts remaining as shown in 
Fig. 1, which shows the lever 101, the bar 
102 and bell lever 103 operated and the 
spring 104 under tension, the motor will 
be arrested at the completion of the rota 
tion of the shaft 10 which will bring the de 
pression 86 of the cam disk to a point to be 
entered by the stud 84 of the bell lever 83, 
and the motor will be arrested by the action 
of the detent 106. 

Each time that the swinging aim is op 
erated to discharge position, it engages and 
shifts the plate 107 in the same manner that 
the plate is shifted by the lever 36. How 

55 

60 

ever in as much as the Swinging arm is 
moved to discharge position only by the 
operation of the master key to “on” posi 
tion, the tension on the lever 101, the bar 
102, the bell lever 103 and the spring 104 
will be relaxed and the pin 109 will have 
been moved away from the stop lever 108, 
and the movement of the plate will only 
carry the stop lever with it and will not 
cause the oscillation of the stop lever to 
cause its engagement with the bifurcated 
arm 110. However if after the Swinging 
arm has been moved to discharge position 
and has served to shift the reciprocating 
plate 107, the master key be then turned to 
“off” position its engagement with the e 
ver 101 will reciprocate the bar 102 to cause 
the pin 109 to engage and oscillate the stop 
lever to cause it in turn to engage the 
bifurcated arm 110 and arrest the motor 
during such time as the lights may remain 
turned off. The adjustment of the arm 110 
and the detent 106 is such that the balance 
wheel is each time arrested at the limit of 
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its stroke, in order that upon its release the 
motor will again resume operation. 
Electical circuits.--The various circuits 

and electrical connections are illustrated on Sheet 10. Referring to the diagrammatic 
view Fig. 20, a represents the generator or 
magneto adapted to synchronously charge 
the storage battery 5, and supply the main 
circuit c, until the battery has received a 
full charge, after which the circuit c is 
Supplied by the battery alone until the bat 
tery charge is exhausted. The main circuit 
as shown in the drawings is a lighting cir 
cuit containing the head lights c, the side 
lights c and tail light 6', and is controlled 
directly by the master key 6. The engine 
by which the generator a is driven is con 
trolled through the ignition circuit d with 
its spark coil d' and spark plug d', by the 
ignition key 5 as hereafter described. 

Leading from the positive side of the gen 
erator a is a line a connecting with the 
Spring arm 96 connected by the transverse 
pin 94 with the corresponding spring arm 
95 which in reality is a portion of the sta 
tionary terminal 53. See Fig. 11. From 
the stationary terminal 52 a line a leads di 
rectly to the positive side of the storage 
battery b. Oscillating between, and alter 
nately engaging the stationary terminals 52 
and 53, is the movable contact 51 connected 
by the line a with the positive side of the 
switch 6. From the opposite side of the 
switchc' is a line a connecting with the line 
a leading to the negative side of the gen 
erator. 
across this circuit by the connection bi lead 
ing from the line a through the resistance 
b° to the positive side of the battery, and 
the connection b from the negative side of 
the battery to the return line a. Thus dur 
ing the charging period at which time the 
movable contact 51 is in engagement with 
the stationary terminal 53, as shown in the 
drawing, the current passes from the gen 
erator a through the line a, the spring arm 
96, the transverse pin 94, the arm 95 to the 
stationary terminal 53, thence through the 
movable contact 51 to the linea, the cur rent dividing and a portion passing through 
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the connection b and resistance b? into the 
battery b. The resistance b° is such that the 
battery receives a constant supply and the 
line a will continue to carry sufficient cur 
rent to supply the lights c”, c and G', or such 
other electrical apparatus as may be con 
nected in the main circuit. 

the line a connects through the positive side 
of the switch a with the main circuit c, 
when said switch is operated by the move 
ment of the master key 6 as shown in the 
drawing, and passing through the main cir 
cuit and the negative side of the switch 
thence through the line a, to which is at 

The current 
continuing past the connection is through 
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tached the negative connection l of the bat 
tery, the current returns to the negative side 
of the generator through the line af, thus 
completing the circuit from the generator 
though the lights and through the battery. 
When the battery has received a full 

charge the movable contact 51 is shifted by 
the mechanism before described whereby the 
contact 51 is connected with the stationary 
terminal 52, thereby disconnecting the gen 
erator from the circuit by the breaking of 
the contact between the movable contact 51 
and terminal 53. The shifting of the movable 
contact while disconnecting the generator 
Connects the battery b in series with the 
nain circuit and lights. During the time 
the novabie contact is in its operated posi 
tion as shown by dotted lines or as before 
named the “discharge period, the current 
passes from the positive side of the battery 
b through the line a to the stationary termi 
nal 52, thence through the movable contact 
51 and line a to the switch c', through the 
positive side of the Switch to the main cir 
clit c, thence through the negative side of 
the Switch and the line a' as far as its con 
nection with the line b which completes the 
circuit to the negative side of the battery. 
It is to be understood that when the master 
key 6 is in “off” position the switch el is 
Open and main or lighting circuit is discon 
nected from the generator and battery cir 
Clits. However when the contact is in 
"charging” position, in engagement with 

5 the terminal 53, as shown in the drawing, 
the generator will continue to charge the 
battery b. even though the switch at is open. 
In this event the entire current passes 
through the line (if, the connection bi and 
resistance b to the battery, thence through 
the lineb, line a' and line a to the negative 
side of the generator. The ignition circuit of 
the diving engine is adapted to be supplied 

!'st from the battery until the engine and 
generator are in running order, after which 
the ignition circuit is supplied by the gen 
ei'atoi. 
The ignition key 5 assumes three different 

positions. In its off position the connection 
of the ignition circuit d with both the gen 
ei'ator and battery is open or broken at the 
Switches d and d as shown in the draw 
ing. With the ignition circuit open, the en 

and generator are of course at l'est. 

V-2 

and c {} C t e t h e e y y d b e al t e d e C y 

ning the generator as a motor. To prevent 
Stich discharge, there is provided a make and 
bi'eak connection e in the line (t. controlled 
by a centrifugal governor et actuated by the 
generator or engine, whereby when the gen 
eratoi' is at rest the governor et will cause 
the circuit to be broken at e. Also under 

tle Same condition, that is with the engine 
and generator at rest during the “charging 
period, as shown in the drawing, it may be 
desired to operate the lights, for instance 
While the autoinobile is stationary on the 
street. In this case, without providing a 
shunt for removing the resistance ) from 
the circuit, the light would burn but dimly, 
the current therefor passing from the bat 
tely through the resistance. To overcome 
this difficulty there is provided a shunt cir 
cuit comprising the line b leading from the 
positive side of the battery to the switch b°, 
which is closed at all times when the igni 
tion key is in “off’ position, and the igni 
tion circuits therefore open and the genera 
tor at 'est thence from the switch b through 
he line b" to the connection b at the oppo 

site side of the resistance b°. The main cir 
cuit is therefore supplied from the battery 
through Said shunt circuit to the line (t, and 
around the resistance b°, thence through the 
line a to the main circuit 6 and returning 
through the line b° as before. 
When moved from “off” position to its 

first operative position, the ignition key 5 
closes the switch d which connects the bat 
tery through the line b and connection 
d with the line d forming one side of the 
ignition circuit, the current passing through 
the coil di and for a short distance through 
the line a to the line at thence through the 
line b to the negative side of the battery. 
This ignition circuit from the battery is 
used for starting the engine and generator, 
after which the ignition key 5 is again shift 
ed to its extreme “on” position in which it 
closes the switch d and at the same time 
opens the switch b. The closing of the 
switch d connects the line d' leading from 
the positive side of the generator a with the 
lined, by means of the connection d8. The 
ignition current passing from the generator 
through the line d. the switch d, connec 
tion d, and line d to the coil d, returns 
through the line (a to the negative side of 
the generator, thus completing the ignition 
circuit. 

It will be noted that in the drawing each 
of the individual lamp circuits, c, d and a 
are provided with resistance, cc and c'. 
brought into circuit by the switches T. 8 
and 9 when the lamps are cut out, whereby 
the main circuit always consumes the same 
amount of current regardless of the number 
of lights used. This lighting circuit how 
ver is merely incidental and not essential 

to the working of the apparatus. It is to be 
understood that other electrically operated 
or controlled apparatus may be substituted 
for the lamps shown in the drawing. So 
long as the main circuit consumes current 
at the same late each time the master key 
is operated, it is immaterial for what pur 
pose the current is used. 
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The operation-It will be assumed that 
at the middle of the charging period the 
engine is at rest, the lights turned off. that 
is both the ignition and master keys in “off” 
position, and the battery partially charged, 
which is the condition shown by the rela 
tion of the parts in Fig. 7. It will be seen 
that under these conditions the time motor 
is held inoperative by the engagement of 
the stop lever 108 with the bifurcated arm 
110. In order to start the engine and there 
with the generator, the ignition key 5 is 
turned to its intermediate position which 
closes the Switch d connecting the ignition 
circuit d with the battery b through the 
lines b and b. The initial movement of 
the ignition key releases the tension on the 
lever 36 allowing said lever to be retracted 
by the spring 36*. Upon the withdrawal of 
the level 36 the shifting plate 107 is re 
tracted by its spring 107, which withdraws 
the stop lever 108 from engagement with the 
airin iO and releases the time motor which 
Fesumes its operation. The ignition switch 
is then shifted to its extreme position which 
connects the ignition circuit d with the gen 
erator through the switch d and the lines d" 
and (t. The time motor rotates the main 
shaft 10 and there with the master cam 46 at 
a constant rate of speed until the recess 
86 of said cam is entered by the stud or 
roll 85, at which time the battery has re 
ceived its full charge. If the master key 
6 is in of position, (as shown in Figs. 1, 7 and 8) at the end of the charging period, 
the bell lever 103 is held in operated position 
by the bar 102 and lever 101, and the spring 
104 is under tension tending to oscillate the 
bel lever 83 to its extreme limit of move 
Inent which it does when the stud or roll 85 
enters the notch 86* in the master cam. This 
extreme movement of the bell lever 83 under 
the influence of the spring 104 causes the 
arm 105 to operate the detent i06 to arrest 
the time motor, and at the same time oper 
ates through the arm 89 and link 90 to lift 
the arm 91 and break the connection of the 
generator with the battery by removing the 
transverse pin 94 from engagement with the 
springs arms 95 and 96. Fig. 8 shows the 
Several parts under such condition, that is 
when the end of the charging period has 
been reached during the time that the main 
circuit is disconnected by the master key be 
ing in off position. The time motor is shown 
locked by the detent 106 and the contact. 94, 
95 and 96 broken. If however before the 
end of the charging period is reached, that 
is if before the stud or roll 85 enters the 
recess 86, the master key is operated to “on” 
p the pawl 68 will engage the stud 
5 of the swinging arm and as the master 

key continues to move the spring 70 actu 
ating the pawl arm 67 is placed under ten 
sion, and the parts assume the positions 
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shown in Fig. 2. In this position the bell 
lever 103, the bar 102 and lever 101 have 
returned to normal position as shown in 
Fig. 6, and the tension on the spring 104 
is relieved, and the beii ever 83 is influenced 
only by the spring 87 which tends to hold 
the latch bar 76 down where it is locked by 
the bell lever 83, until the end of the charg 
ing period when the stud or roll 85 enters 
the recess 86, which allows the bell lever 83 
to oscillate against the tension of the spring 
87. The pawl 6S bearing on the stud 75 
linder the influence of the spring 70 tends to 
move the Swinging airn to shift the contact 
51. The stud T bearing on the inclined 
face 88 of the latch bar tends to lift, the bar, 
but is prevented from doing so until the stud 
85 of the bell lever S3 enters the recess 86, 
whereupon the latch is free to rise, and the 
pawl alm 67 shifts the Swinging arm against 
the tension of the spring 54. In Fig. 2 the 
parts are shown with the pawl arm under 
tension ready to shift the swinging arm and 
contact at the end of the charging period 
When the stud 85 of the bell lever enters the 
recess 86. In Fig. 3 the parts are shown 
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partially operated, and in Figs. 4 and 6 the 
operation has been completed. 
This movement of the swinging arm dis 

connects the generator and supplies the main 
circuit solely from the battery through the 
line a and terminal 52. The movement of 
the Swinging arm also brings into mesh the 
traveling gear which serves to measure the 
discharge period and to release the swinging 
arm and contact when the gear has made a 
complete revolution. Fig. 6 shows the parts 
during the discharge period. Each time the 
master key 6 is turned to “off” position 
thereby disconnecting the main circuit the 
stop lever 108 is operated by the pin 109, bar 
102 and lever 101 as shown in dotted lines, 
to arrest the time motor. Each time the 
master key is operated to “on” position the 
time motor is released. The time motor 
therefore is in operation only during the 
time current is being used, and is inopera 
tive at other times and operates to rotate the 
traveling gear to register only the actual 
Operating time. When the gear 44 has con 
pleted its rotation it releases the Swinging 
arin by means of the lifting bar 97 and the 
arm is returned to normal by the spring 54. 
If during the charging period the ignition 

key is turned “off” during the time that the 
master key is also “off” and the circuit dis 
connected, as shown in Fig. 7, the lever 36 
will engage and shift the shifting plate 107. 
to cause the stop lever 108 to engage the arm 
110 and arrest the time motor. The reversal 
of the ignition key to “on” position will 
permit the release of the motor (see Fig. 1) 
whereby the motor will again resume opera 
tion. Thus the motor is operated only when 
the generator is operated during the charg 
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ing period, and arrested when the generator 
is at l'est, providing the master key is in 
“off” position as shown in Fig. 7, thus accu 
rately measuring the actual charging time. 
However the condition may arise where 

the lights are desired during the charging 
period at a time when the generator is at 
rest such as when an automobile is allowed 
to stand idle at the street curb, after night, 
and it is desired to display head and tail 
lights for safety. As before stated when the 
master key is in “off’ position during the 
charging period the time motor is operated 
in unison with the generator, being set in 
motion when the ignition key is turned to 
“On position, and arrested when the igni 
tion key is turned to “off’ position (see Fig. 
7). However this statement of operation is 
not true if the master key is in its “on” 
position as shown in Figs. 2, 3, 4 and 6. 
When the master key is in “on” position the 
time motor will operate to measure the op 
erating time regardless of the position of 
the ignition key. When the master key is 
moved to “on” position it permits the lever 
101, the bar 102 and therewith the pin 109 
to assume normal position which allows the 
stop lever 108 to disengage the arm 110 and 
release the motor. In Fig. 2 the parts are 
shown with the master key “on,” that is 
with the lights burning during the charging 
period as shown by the positions of the 
swinging arm 43 and the master cam 46, and 
the ignition key 5 “off” or with the genera 
to at rest, the ignition circuit being open. 
At this time (the condition shown in Fig. 
2) the main circuit is being supplied from 
the battery through the shunt circuit b-b", 
and the uncompleted battery charge is being 
diminished. The movement of the ignition 
key 5 to “off’ position during the charging 
period causes a movement of the link 39 and 
arm 38 to rock the shaft 37 and arm 40 to 
caise the shift lever 29 to move the clutch 
member 21 from engagement with the gear 
S into engagement with the gear 19 (as 
shown in Fig. 10) which rotates in a direc 
tion the reverse of the gear 1S, thereby re 
versing the direction of rotation of the main 
shaft 0. 
This reversal of the shaft 10 rotates the 

In laster cam 46 in reverse direction or moves 
the recess 86 backward from the point of en 
gagement with the stud 85 of the bell lever, 
and thereby delays the unlocking and shift 
ing action of the parts a period equivalent 
to the diminishing of the battery charge. 
This the decrease in the battery charge be 
fore the charging operation is completed is 
measured by the revel'se movement of the parts. 
Upon the return of the ignition key 5 to 
on’ position, the shift lever is permitted 

to return the clutch to engagement with the 
gear 18 under the influence of the spring 28, 

ra: 

thus restoring the parts to normal direction 
of operation. Upon the return to normal 
rotation of the shaft 10 and cam 46 at the 
movement of the ignition key and resump 
tion of operation of the generator, the mas 
tel' cam must again travel through the same 
al'c it previously traveled in reverse direc 
tion, during which time the generator is 
charging the battery and making up the 
amount the battery charge was diminished 
by the operation of the lights while the gen 
eratoi' Was at rest. 
The ignition key 5 only serves to operate 

the shift ever 29 and clutch 21 during the 
charging period. as during the discharge pe 
riod the engagement of the roller 49 carried 
by the Swinging arm engaging on the calm 
face 50 of the shift lever locks the shift 
lever against movement. and the movement 
of the rock shaft 37 and arian 40 is compen 
sated for by the resiliency of the connec 
tion 41. 
Inasmuch as the battery is charged at a 

more rapid rate than it is discharged. in the 
illustration given herein the rates being five 
and a half anpei'es and two and a half am 
peres per hour respectively, the reverse 
movement of the main shaft and master cam 
by which the temporary discharge is meas 
lured as described above, must be at less speed 
than its forward movement by which the 
charging period is measured. In the present 
instance the reverse movement must be at 
one half the speed of the forward movement. 
This variation is accomplished by varying 
the speed of rotation of the gears 1S and 19. 
Referring particularly to Figs. 9 and 10, the 
gear 24 is provided with twice the number 
of teeth possessed by the gear 23, which is 
secured to and rotates with the gear 1S. The 
gear 26 on the shaft 25 with the gear 24 is 
equal in size to the gear 19 which it drives 
through the medium of the intermediate 
idler 27 at a rate of speed different from that 
of the gear 18. 

It will be noted that the bell level S3. held 
immovable between the master cam 43 and 
the latch bar 76, which it in turn holds im 
movable, positively locks the swinging airlin 
and movable contact in their adjusted osi 
tion and prevents the accidental movement 
of said parts prior to the appointed time 
through the jar or jolting of the automo 
bile or by any tampering with the desice 
by uninformed persons. 
From the above description it will be ap 

parent that there is thus produced a device 
of the character described possessing the 
particular features of advantage before 
enumerated as desirable but which obvi 
ously is susceptible of modification in its 
form, proportions, detail construction and 
arrangement of parts, without departing 
from the principle involved or sacrificing 
any of its advantages, 
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It is to be understood that the means and 
mechanism herein described is but one mode 
of putting the invention into effect and 
that the invention is claimed broadly in any 
of its possible forms and modifications with 
in the scope of the appended claims. 

Having thus described my invention, I 
claim: 

1. In a controlling device for electric cir 
cuits, a generator, a battery, a main circuit, 
a movable contact whereby either the bat 
tery or the generator may be made the 
source of electrical supply of the main cir 
cuit, a regulator for determining operative 
periods of charge and discharge; means 
set in operative condition by manual effort 
controlled by the regulator for automati 
cally shifting the contact to alternate the 
source of electrical supply at the termina 
tion of predetermined operative periods as 
determined by the regulator. 

2. In a controlling device for electric cir 
cuits, a generator, a battery, a main circuit, 
a movable contact adapted to alternately 
connect the main circuit with the generator 
and battery, a regulator for determining 
operative periods of charge and discharge; 
controlling the movement of the movable 
contact, a switch in the main circuit, actuat 
ing means for the movable contact set in 
operating condition by the operation of Said 
switch said actuating means being adapted 
to move the contact when the regulator has 
registered a predetermined period of op 
eration. 

3. In a circuit, controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact in said circuit, a traveling control 
member normally locking the movable con 
tact against motion, means for shifting the 
movable contact when the control member 
has reached a predetermined point in its 
path of travel whereupon the contact is re 
leased thereby causing the generator and 
the battery to alternately become the source 
of electrical supply. - 

4. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact in said circuit, a traveling control 
member normally preventing the movement 
of the contact, means for shifting the mov 
able terminal when the control member has 
reached a predetermined point in its path of 
travel, means for reversing the direction of 
travel of the control member when the gen 
erator is at rest, thereby delaying the move 
ment of the contact. - 

5. in a circuit controlling device, a gen 
erator, a battery, a main circuit, the said 
battery being bridged across the main cir 
cuit, a movable contact connecting the cir 
cuit with the generator whereby the gen 
erator will simultaneously supply the main 
circuit and the battery, a manually operated 
switch controlling the main circuit, means 
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placed under tension by the manual manip 
ulation of the switch for automatically dis 
connecting the generator at the termination 
of a predetermined total period of genera 
tion, and means to automatically reëstablish 
the connection at the termination of a pre 
determined total period of operation of the 
main circuit. - - 

6. In a circuit controlling device, a main 
circuit, a generator, a storage battery 
bridged across the circuit, whereby the gen 
erator will simultaneously supply the main 
circuit and the battery, an intermittently op 
erated regulator for determining periods 
of charge and discharge, means set in opera 
tive condition by manual effort for auto 
matically disconnecting the circuit from the 
generator when the regulator has registered 
a predetermined total operative period, and 
means to reëstablish such connection when 
the subsequent operations of the regulator 
have totaled a predetermined operative in 
terval. 

7. In a circuit controlling device, a gen 
erator, a battery a main circuit alternately 
supplied by the generator and battery, a 
manual operated control switch in said cir 
cuit, a regulator for determining the op 
erative charge and discharge; controlling 
the alternate connection of the circuit, with 
the generator and battery, means for auto 
matically arresting the regulator at the ter 
mination of a predetermined total period 
of operation, and means for releasing the 
motor by the manual operation of the cir 
cuit switch. 

8. In a circuit controlling device, a main 
circuit, a battery in said circuit, a movable 
contact whereby the circuit and battery may 
be disconnected, a regulator for determining 
the operative charge and discharge control 
ling the operation of the movable contact 
whereby said contact may move only when 
the timing device has completed a predeter 
mined total period of operation, a man 
ually operated switch in the main circuit, 
means for arresting the timing device 
when the switch is operated in one direction 
and for releasing the timing device when 
the switch is operated in the opposite direc 
tion. - 

9. In a circuit controlling device, a main 
circuit, a storage battery, a generator adapt 
ed to simultaneously charge the battery and 
Supply the main circuit, a movable contact 
whereby the generator may be disconnected 
and the circuit supplied from the battery, 
a regulator for determining the operative 
charge and discharge, actuating means for 
the movable contact, locking mechanism for 
Securing the contact in adjusted position 
and adapted to permit the shifting of the 
contact, when the battery has been charged 
throughout a predetermined total period of 
generation, and to permit the return of the 
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contact to again connect the generator at 
the termination of an equivalent total period 
of discharge of the battery, as determined 
by the regulator. 

10. In a circuit controlling device, a main 
circuit, a storage battery, a generator 
adapted to simultaneously charge the bat 
tery and supply the circuit, a movable spring 
actuated contact whereby the generator may 
be disconnected and the circuit supplied 
from the battery, a regulator for determin 
ing the operative charge and discharge con 
trolling the movable contact, said regulator 
being adapted to release the actuating spring 
to permit the contact to shift only when the 
battery has been charged throughout a pre 
determined total charging period, and releas 
ing the return spring to effect the return of 
the contact at the termination of a predeter 
mined total discharging interval, and means 
for arresting the regulator during inactive 
periods of the charging and discharging 
times. 

11. in a circuit controller, a generator, 
a battery, a main circuit, a movable contact 
whereby the circuit may be supplied by 
either the generator or battery, means con 
trolling the movement of the contact in 
cluding a control shaft, means carried there 
by to prevent the movement of the contact 
until the shaft has been rotated to a prede 
termined point, loose gears carried by said 
shaft, a motor adapted to drive said gears 
in opposite directions, a movable clutch 
member adapted to engage the shaft with 
either of the gears, thereby causing the shaft 
to rotate in either direction, and means to 
shift said clutch member. 

12. in a circuit controller, a generator, 
a battery, a main circuit, a movable contact 
whereby the circuit may be supplied by 
either the generator or battery, means con 
Eroiiing the novenent of the contact includ 
ing a revoluble shaft, a master cam having 
a recess therein carried by said shaft, a lever 
adapted by its escillation to permit the 
movement of the contact, and bearing on the 
inaster can whereby it is prevented from 
oscillating to release the contact until the 
said ever engages the recess in Said cam, 
and means to rotate the shaft at a predeter 
mined rate of speed. 

13. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or the generator, a mov 
able control member preventing the move 
ment of the contact until the control mem 
ber has reached a predetermined position, 
an electric switch independent of the contact 
adapted upon operation to arrest the gen 
erator aid connect the circuit with the bat 
tery, and means controlled by said switch 
for 'eye'sing the direction of movement of 
the control member. 

8 

14. In a circuit controller, a generator, abat 
tery, a main circuit, a movable contact where 
by the main circuit may be supplied from 
either the generator or battery, a revoluble 
shaft adapted to permit the movement of the 
contact when the shaft has been rotated to 
a predetermined position, means to rotate 
the shaft in revelse directions including op 
positely rotating gears, a shifting clutch 
member adapted to engage either of the 
gears, a Switch controlling the generator, 
and means for shifting said clutch con 
trolled by the operation of said switch. 

15. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, a revoluble 
shaft adapted to permit the movement of the 
contact when the shaft has been rotated to 
a predetermined position, means to rotate 
the shaft in reverse directions including op 
positely rotating gears, a shifting clutch 
member adapted to engage either of the 
rotating gea's, a shift lever for said clutch, 
a yielding operating connection for the shift 
lever, a switch adapted by its operation to 
arrest the generator and by the same move 
ment cause the operation of said shift lever 
Or place the yielding connection under ten 
sion whereby the lever will be subsequently 
operated to reverse the direction of the 'ev 
oluble shaft. 

16. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, a nosable 
control member preventing the movement of 
the contact until the control member is in a 
predetermined position, reversing mecha 
nism whereby the control member may be 
actuated in either direction, including a shift 
lever, a manually opetrated rock arm, and a 
yielding connection between the rock arm 
and shift lever whereby the operation of 
the rock arm will normally operate the shift 
lever but whereby independent operation of 
said parts will be compensated for by said 
yielding connection. 

17. In a circiit controllei', a generator, a 
battery, a main circuit, a movable contact 
whereby the main circuit may be supplied 
from either the generato: or battery, a nov 
able control member preventing the move 
meni of the contact until the control member 
has reached a predetermined position, a key 
adapted upon its movement to arrest the 
generator and means operated by said key 
to reverse the direction of movement of the 
control member. 

18. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, actuating 
means therefor, a lock member adapted to 
maintain the movable contact in its adjusted 

75 

80 

95 

0 

20 

25 



5 

20 

30 

35 

40 

45 

55 

5.4 

position, a time motol controlling the lock 
member whereby said member will release 
the contact and permit the movement there 
if only at the termination of predetermined 
total periods of operative engagement in 
either position. 

19. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, a latch 
adapted to lock the contact in its adjusted 
position, a revoluble shaft, a cam carried 
by Said shaft, an engaging connection be 
tween the cam and latch whereby the latch 
will be maintained in engaging position un 
til the cam has been rotated to a predeter 
mined position. 

20. In a circuit controller, a genei'ator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or generator, actuating 
means therefor, means for locking the coin 
tact in its engaging positions, a traveling 
control member adapted to release the con 
tact when said control member has moved 
to a predetermined position, a Switch inde 
pendent of the movable contact for connect 
ing the circuit with the battery, reversing 
mechanism controlled bw said Switch where 
by the control member will be operated in 
reverse direction during the time the circuit 
is connected with both generator and bat 
tery. - - 

21. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, an arm mov 
able in unison with said contact, means for 
Oscillating said arm, a latch adapted to 
maintain the arm in adjusted position, a 
lever engaging said latch, a moving can 
also engaged by the said lever whereby the 
oscillation of the lever is prevented until 
the engaging portion of Said lever passes 
into a recess in the cam whereby the level is 
permitted to oscillate to release the latch. 

22. In a circuit controller, a generatoi, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, a Swinging 
arm moving in unison with the movable 
contact, means for moving said arm, a lock 
adapted to maintain the arm in its adjusted 
position, a traveling control member main 
taining the lock in engagement with the arm 
until the control member has moved to a 
predetermined position. 

23. In a control device for electric cir 
cuits, a generator, a battery, a main circuit, 
a movable contact whereby the circuit may 
be supplied from either the battery or gen 
erator, a Swinging arm moving in unison 
with the movable contact, means for moving 
said arm, a latch bar, a stud in said arm 
engaged by the latch bar to maintain the 
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arm in adjusted position, a rotary cam 
adapted to hold the latch bar in engagement 
with the arm until the cam has been ro 
tated to a predetermined position, and a 
time motor for Operating Said cam at a 
predetermined rate of Speed. 

24. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or generator, a Swinging 
arm in unison with which the contact is 
shifted, means for oscillating the aim, a 
geai carried by the Swinging arm, a driving 
pinion into and out of mesh with which the 
gear is moved by the oscillation of the arm, 
means for locking the arm in adjusted posi 
tion, means operated by said gear for re 
leasing the arm. When the gear has been 
rotated to a predetermined position, where 
by Said arm may move the gear out of mesh 
with its driving pinion. 

25. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the main circuit may be supplied 
from either the generator or battery, a 
SWinging arm in unison with which the con 
tact is shifted, means for oscillating the 
arm, a gear carried by the Swinging arm, a 
driving pinion into and out of mesh with 
which the gear is moved by the oscillation 
of the arm, a latch adapted to maintain the 
arm in adjusted position, a link attached to 
Said latch, a stud carried by the gear into 
the path of which the link projects, where 
by the engagement of the stud with the link 
will disengage the latch thereby permitting 
the arm to oscillate to shift the contact and 
disengage the gear from the driving pinion. 

26. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, actuating 
means for the contact, means for locking 
the contact in adjusted position, a driving 
pinion, a traveling gear movable in unison 
with the contact into and out of mesh with 
the driving pinion, and adapted when ro 
tated to a predetermined position to cause 
the release of the contact. 

27. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the generator or battery, means for 
moving the contact, means for maintaining 
the contact in adjusted position, an inter 
mittently operated gear, means for actu 
ating said gear only when the contact is 
connecting the circuit with the battery, and 
means controlled by the gear for reversing 
the contact when the gear has been rotated 
to a predetermined position. 

28. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or the generator, a mov 
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able controi member permitting the move 
ment of the contact only when the control 
member has reached a predetermined posi 
tion, a Switch in the main circuit, actuating 
means for the movable contact, set in condi 
tion to operate the contact by the adjustment 
of Said Switch, said actuating means operat 
ing the contact subsequent to the operation 
of the Switch when the control member has 
reached a predetermined position. 

29. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or the generator, a mov 
able conti'ol member permitting the move 
ment of the contact only when the control 
meinbei' has reached a predetermined posi 
tion, a spring adapted to shift said contact. 
a manually operated device for placing the 
spring under tension whereby the spring 
will move said contact when the control de 
vice has moved to release position. 

30. In a circuit controiler, a generator, a 
battery, a luain circuit, a movable contact 
whereby the circuit may be supplied from 
either tha battery ol' generator, a mov 
able control member permitting the move 
ment of the contact only when the control 
member has reached a predetermined posi 
tion, a key, a spring actuated pawl alm 
placed under tension by the operation there 
of, said pawl arm being adapted to move the 
contact member when released by the control 
member. 

31. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or generator, a movable 
control member permitting the movement 
of the contact only when the control member 
has reached a predetermined position, a key, 
a frame member movable With the key, a 
pivoted pawl arm, a spring connecting the 
pawl arm with the frame member, said 
bawl aim being adapted to engage the shift 
ing connection of the movable contact and be 
arrested thereby while the frame member ad 
vances to place the spring under tension 
whereby the pawl will subsequently move 
he contact when released by the control 
member. 

32. In a circuit controller, a generator, a 
battery, a main circuit, a movable contact 
whereby the circuit may be supplied from 
either the battery or generator, a movable 
control member permitting the movement 
of the contact only when the control member 
has reached a predetermined position, a 
swinging arm movable with the contact, an operating key, a pawl arm carried by the key 
and adapted to engage and Oscillate the 
swinging arm and thereby shift the contact 
when permitted to do so by the movable con 
ti'ot member. 

33. In a circuit controller, a main circuit, a 
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movable contact stationary terminals adapted 
to be alternately engaged by the movable con 
tact, a movable control member permitting 
the movement of the contact only when the 
control member has reached a predetermined 
position, a SWinging ai'in movable in unison 
with the contact, an operating key, a pawl 
arm carried by the key and adapted to en 
gage the Swinging arm, a spring placed un 
der tension by the operation of the key 
whereby the pawl arm will be caused to 
Oscillate the Swinging an subsequent to the 
operation of the key, when permitted to do 
So by the control member. 

34. In a circuit controller, a main circuit, a 
movable contact, two stationary terminals 
alternately engaged by the movable contact, 
imeans for locking the contact in adjusted po 
sition, means for releasing the contact at 
the termination of a predetermined period 
of Operative engagement, an operating key, 
actuating devices for the movable contact 
placed under tension by the operation of the 
key. whereby the contact will be shifted sull 
sequent to the operation of the key when re 
leased by the lock mechanism. 

35. In a circuit controller, a main circuit, a 
movable contact, two stationally terminals 
alternately engaged by the movable contact, 
means for locking the contact in adjusted po 
sition, means for releasing the contact at 
the termination of a predetermined period 
of operative engagement, means for shifting 
said contact, including a key, a pawl arm 
carried by the key, means for shifting said 
pawl into and out of engaging position as 
it approaches the limit of its stroke in either 
direction. 

36. In a circuit c(introllei', a hair cii'cuit, 
a jinov aile contact, two stationairy terminals 
alternately engaged by the movable con 
tact, means for moving the contact includ 
ing an oscillating frame member, a pawl arm 
pivoted to said frame and adapted by its 
oscillation to cause the shifting of the co 
tact, means for shifting the pivotal connec 
tion of tha pawl arm in relation to the os 
cillating frame whereby the pawl arm is 
moved into and out of engaging position. 

37. In a circuit controller, a main circuit, a 
movable contact, two stationary terminals 
alternately engaged by the movable con 
tact, means for moving said contact includ 
ing an oscillating frame having a slot there 
in, a pivoted pawl arm the pivotal stud of . 
which engages in and is movable within the 
limits of said slot and a can member engag 
ing the pivotal stud and shifting said pawl 
arm into and out of engaging position. 
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2 5 3S. In a circuit conti'oile', a main circuit, 2. 
a movable contact, two stationary terminals 
with which the contact alternately engages. 
means for moving the contact including an 
oscillating frame having a radial slot there 
in, a movable member carried by said frame 30 
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having a slot therein, a portion of which slot 
is adapted to be moved into and out of 
'egistry with the slot of the frame member 
by the shifting of said movable member, a 
pawl arm the pivotal stud of which engages 
in the slots of the said members, and mov 
able therein when the alined portion of said 
slots are in registry, and means to shift the 
movable slotted member as the oscillating 
frame approaches the limit of its movement. 

39. In a circuit controller, a main circuit, 
a movable contact, two stationary terminals 
with which the contact alternately engages, 
a swinging arm movable in unison with the 
contact, an oscillatory member, a pawl arm 
carried by said member, and adapted to 
oscillate said arm, said pawl arm being ad 
justable upon the oscillating member to op 
erative and inoperative positions, means for 
moving the pawl arm upon the oscillatory 
member into and out of the path of the 
Swinging arm as the Oscillatory member ap 
proaches the limit of its stroke. - - - 

40. In a circuit controller, a main circuit, 
a movable contact, two stationary terminals 
adapted to be engaged by the movable con 
tact, a swinging arm movable in unison with 
the contact, an oscillating frame member, a 
pivoted pawi arm adapted to engage and 
oscillate the Swinging arm, an actuating 
spring for said pawl aim placed under ten 
sion by the oscillation of the frame member, 
a shiftable pivotal connection for the pawl 
arm and means to shift said pawl arm into 
and out of engaging position by the varia 
tion of the pivotal connection thereof. 

41. In a circuit controller, a main circuit, 
a movable contact, two terminals alternately 
engaged by the movable coitact, a motor 
controlling the movement of the contact, a 
locking device for arresting the operation of 
the motor, a Switch in the main circuit, ac 
tuating means for the locking device placed 
under tension by the operation of the switch 
whereby the motor will be arrested at the 
termination of a predetermined period of 
operation. 

42. in a circuit controller, a main circuit, 
a movable contact, two terminals engaged 
alternately by said contact, a motor control 
ling the movement of the contact, a locking 
device for arresting the operation of the 
motor, a switch in the main circuit, a make 
and break device in the connection to the 
source of electrical energy, means controlled 
by the main circuit switch for simultane 
ously breaking the supply connection of the 
circuit and arresting the motor. 

43. In a circuit controller, a main circuit, 
a movable contact, two terminals with which 
the contact is adapted to alternately engage. 
a retracting member adapted to return the 
contact to engagement with one of the ter 
minals when moved therefrom, an actuating 
member of greater tension than the retrac 
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tory member, adapted to move the contact 
against the tension of its retracting member 
from engagement with one contact into en 
gagement with the other, when the total 
period of engagement with one terminal ex 
ceeds the period of engagement with the 
other terminal a predetermined amount. 

44. In a circuit controlling device, a main 
circuit, a movable contact, two stationary 
terminals alternately engaged by the con 
tact, a motor controlling the movement of 
the contact, a movable stop member adapted 
to arrest the movement of the motor, a shift 
able Support for said stop member, means 
for independently shifting the support and 
moving said stop member to arrest the 
motor. 

45. In a circuit controller, a main circuit, 
a movable contact, two stationary terminals 
alternately engaged by the contact, a motor 
controlling the movement of the contact, a 
stop member movable into and out of en 
gagement with the motor, a shiftable Sup 
port for the stop member whereby the stop 
member is moved into and out of operative 
position, a control switch in the main cir 
cuit, means for operating the movable stop 
in unison with the operation of the switch, 
means independent of the switch for shift 
ing the Support. 

46, in a controlling device for circuits, a 
main circuit, a movable contact, two station 
ary terminals alternately engaged by the 
movable contact, a motor controlling the 
movement of the contact, a movable stop 
member adapted to arrest the movement of 
the motor, a movable support for said stop 
member, Said stop member engaging and 
arresting the motor only when both the stop 
and the Support thereof have been operated, 
means whereby One of said members is op 
erated in unison with the contact, and manu 
ally operated means for moving the other 
member whereby the notor will be arrested. 

47. In a circuit controller, a main circuit, 
a movable contact, two stationary terminals 
alternately engaged by the contact, a motor 
controlling the movement of the contact, a 
movable stop member adapted to arrest the 
movement of the motor, a moyable support 
for the stop member, the stop member ar 
resting the motor only when both the stop 
and the support thereof have been operated, 
independent manually operated means for 
separately operating the stop and its Sup 
port into operative positions. 

48. In a circuit controller, a generator, a 
battery intermittently charged thereby, a 
main circuit adapted to be intermittently 
supplied from the battery, and for auto 
matically disconnecting the generator and 
the battery when the total of the intermit 
tent charging periods equals a predeter 
mined excess over the total of the intermit 
tent discharge periods. 
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49. In a construction as described, a gen 
erator, a battery charged thereby, a main 
circuit, means for automatically connecting 
and disconnecting the generator and battery 
at the termination of alternate discharge 
and charging periods, means for tempora 
lily supplying the main circuit from the bat 
tery when the generator is arrested during 
the charging period, means for measuring 
such temporary discharge period and corre 
spondingly increasing the subsequent charg 
ing period. 

50. In a construction as described, a gen 
erator, a battery charged thereby, a main 
circuit, normally supplied from the gener 
atoi during the charging period, means for 
temporarily supplying the circuit from the 
battery when the generator is at rest during 
the charging period, measuring mechanism 
for measuring the charging period, and 
means for causing such measuring mecha 
nism to operate in reverse direction during 
the temporary discharge period. 

51. In a construction as described, a gen 
erator, a battery charged thereby, a main 
circuit supplied alternately by the gener 
ator and battery, measuring mechanism for 
automatically measuring the charge and dis 
charge periods, means for temporarily Sup 
plying the circuit from the battery during 
the charging period, means for operating 
the measuring mcehanism during such tem 
porary discharge period at a rate of speed 
different from its normal rate of speed. 

52. In a circuit controlling device, a main 
circuit, a generator, a battery, a movable 
contact whereby the battery and generator 
will alternately become the source of elec 
trical energy of the main circuit, a regulator 
determining the alternate charge and dis 
charge of the battery, a switch in the main 
circuit, actuating mechanism for the mov 
able contact energized by the operation of 
said switch whereby said contact will be 
shifted at the termination of a predeter 
mined period of operation determined by 
the regulator. 

53. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, actuat 
ing mechanism for the movable contact 
placed under tension by manual effort and 
adapted to shift said contact at the termina 
tion of a predetermined period of operation 
determined by the regulator. 

54. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, a 
Spring adapted to shift said contact at the 
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termination of a predetermined period of 
operation, and a second spring placed under 
tension by the operation of the first adapted 
to return said contact at the termination of 
the succeeding period of operation. 

55. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, a switch 
in the main circuit, a spring placed under 
tension by the operation of said switch 
adapted to shift said contact when a prede 
termined period of operation has been de 
termined by the regulator, and locking 
means for the contact released by the action 
of the regulator. 

56. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, an os 
cillating member, an actuating arm carried 
thereby and adapted to shift said contact 
upon the oscillation of said oscillating mem 
ber, means for moving said actuating arm 
into and out of operative position, means for 
neutralizing the effect of said actuating arm 
When the contact is in discharge position. 

57. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit With the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, a man 
ually operated device, actuating mechanism 
for the contact Set in operating condition by 
the operation of the said manually operated 
device during the time the contact is in 
charging position, but inoperative under the 
influence of the said manually operated de 
vice while the contact is in discharging po 
sition. 

58. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit, with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, an os 
cillating member, an actuating arm for the 
movable contact radially adjustable in rela 
tion to Said oscillatory member, a cam slide 
adapted by its alternate movement to shift 
Said actuating arm to and from operative 
position, a variable stop varied in unison 
With the movement of the contact, said stop 
being moved into the path of the cam slide 
When the contact is shifted to a predeter 
mined position whereby the engagement of 
the cam slide with the variable stop will 
cause an adjustment of the actuating arm in 
relation to the oscillating member. 

59. In a circuit controlling device, a gen 
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erator, a battery, a main circuit, a movable 
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contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, a 
Switch in the main circuit, means for lock 
ing the regulator controlled by the switch 
during the discharge period, but unaffected 
by the operation of the Switch during the 
charging period, substantially as specified. 

60. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, a switch 
in the generator circuit and means controlled 
by the operation of said switch for arresting 
the regulator, substantially as specified. 

61. In a circuit controlling device, a gen 
erator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the Operative 
charge and discharge of the battery, a Switch 
in the main circuit, regulator arresting 
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means controlled by Said switch whereby the 
regulator will be arrested when the switch 
is operated in one direction and released 
when operated in the opposite direction, 
Substantially as specified. 

62. In a circuit controlling device, a gener 
ator, a battery, a main circuit, a movable 
contact adapted to alternately connect the 
main circuit with the generator and battery, 
a regulator for determining the operative 
charge and discharge of the battery, a Switch 
in the main circuit and a switch in the gen 
erator circuit, regulator arresting means ar 
resting the operation of the regulator when 
both said Switches are open, said arresting 
means being rendered inoperative by the 
closing of either of the switches whereby 
the regulator will be released, substantially 
as specified. 
In testimony whereof, I have hereunto set 

my hand this 17th day of October, 1910. 
FRANCIS R. HOYT. 

Witnesses: 
HARRY F. NoLAN, 
F. L. WALKER. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
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