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UNITED STATES 
BES À VA ABLE CO3'. 

PATENT OFFICE. 
FRANK O. HARTMAN, OF MANSFIELD, OHIO ASSIGNOR. To THE HARTMAN ELEC 

TRICAL MANUFACTURING COMPANY, OF MANSFIELD, OHIO, A CoRPoRATION 
OF OHIO. 

1 Application filed August ? 

To all whom it may concern: 
Be it known that I, FRANK O. HARTMAN, 

a citizen of the United States, and a resi 
dent of Mansfield, in the county of Rich 
land and State of Ohio, have invented cer 
tain new and useful Improvements in Cir 
cuit-Controlling Mechanism; and I do here 
by declare the following to be a full, clear. 
and exact description of the invention, such 

O as will enable others skilled in the art to 
which it appertains to make, and use the 
Same. i. . . . . . 
My invention relates to circuit controlling 

... mechanism, and has for its general object 
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the improvement of such mechanisms. 
One of the objects of my invention is the 

provision of: circuit, controlling means or 
switch-opening, and closing means, which is 
capable of being moved to closed switch po 
sition, after which action it is incapable, for 
moderate movements thereof, of affecting 
the switch or the relation of the contacts 
thereof to each other, but which at the same 
time is capable of causing the opening of the 
switch for substantial. predetermined move 
ments of Said means. . . . . . . . 
Moreover, I provide circuit controlling 

mechanisms such that the single element 
may control both of the switches. This con 
trol element may be in the form of a plunger 
or any other suitable form. 

I also provide improved means for insur 
ing a quick break of the circuit or opening 
of the switch, and such apparatus in which 
it is impossible in the ordinary operation 
thereof to open the switch in any way other 
than suddenly. Moreover, I provide means 
in combination for performing both these 
functions. 

I also aim to produce an improved elec 
tromagnetic switch capable of closing. with 
accuracy and dispatch, contacts in a circuit 
over which relatively heavy currents pass. 

also aim to produce circuit controlling 
mechanism in which a plurality of switches 
are employed in connection with a plurality 
of controlling devices, controlling Sid 
switches independently, or one through the 
other to accomplish the results hereinafter 
mentioned. ; : . . 
These and other objects of my invention 

and the invention itself. will be understood 
from tle following : description of an em 
bodiment of the invention. 

CIRCUIT-CONTROLLING- MECHANISM. 

Specification of Letters Patent. Patented Aug. 1, 1922. 
9, 1918. Serial No. 250,502. f : . . . . 

Fig. 1 is a front end elevation of anem 
bodiment of my invention showing the appa 
ratus in normal position. . . . . 

Fig. 2 is a view, similar to Fig.1, show 
ing the main plunger part way dépressed. 

Fig. 3 is a view similar to Fig. 1, show. ing the main plunger, depressed to way 
down position. ? ? ? ? ??? - 

Fig. 4 is a view similar to Fig. 1, show ing the main plunger returned to párt-way 
up position. Fig. 5 is a view similar to Fig. 1, showing 
the main plunger returned to normal posi 

Figs. 6 and 7 are details of the bell crank 
lever used in this embodiment. 

Fig. 8 is a longitudinal sectional 
Fig. 9 is a rear end elevation. . . . 
Fig. 10 is a section of a detail taken at 

right angles to Fig. 8. . . . . 
ig. 11 is a diagrammatic view of a cir 

cuit to illustrate one use of my invention. 
Referring now to the drawings and to the 

embodiment of the invention illustrated 
therein, and first to Figs. 1 to 5 and 8, at 
6 is shown generally a frame or base plate, 
upon which the switches and plungers are 
mounted. In the embodiment shown this 
frame plate consists of a bottom part and 
end parts 6 and 6'. The frame, may be 
mounted on the bases 7 and 8 to which it is 
connected. Means 9 and 10 are formed, 
preferably from the material of the plate 
and integral therewith, for guides for the 
plungers 11 and 12. At 13 and 14 are shown 
other guides for the plungers. These may, 
likewise, be integral with the frame. 
The ears 9 and 10, 13 and 14 are pro 

vided with openings, in which the plungers 
slide. A contact supporting member is 
shown at 15 and in the embodiment shown, 
is integral with the plate 6, being turned 
up at right angles thereto upon one end of 
the same. A switch is shown at A, which 
here will be called the main switch, and 
consists of the contacts 16 and 17, the con 
tact 16 in the embodiment shown being sta 
tionary and the contact 17 being mounted 
upon a spring 18, which is fastened at 19 
to the ear 15 of the plate 6 by some suitable 
means, such as screws 20. 
The spring 18 normally tends to maintain 

the switch open, as illustrated in Figs. I and 
5, and to reopen the switch when closed as 

view. 
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soon as pressure is relieved therefroi, i. 
Means are provided for cosing the switch, 
here consisting of a manuai device 11 and 
an intermediate device 21. One form of 
manual device which is suitable for the 
closing of the switch A, is a plunger 11. 
which is slidable in the ears 9 and 13, and 
which is returned; to normal when released 
by a spring 22, which always endeavors to 
force the plunger to the position illustratéd 
in Fig?. 1 and 5, where a shoulder 24 on tà: plunger engages the lip,9. In the embodi 
ment shown, the shoulder 24 consists of a collar fastened on the plunger by any suit 
able means, such as a key 25. The plunger 

; : mayb? equipped with a push biitton 26. whiéh is engaged by the hand when the 
plinger is depressed. . . . . 
The means, which transmit the motion of 

the plufiger to the spring 18 and causes the 'switch may well consist of 
a bellcrank lever 21, provided with three yyyyLS yS yy y yyS S LtyymLLLL mLLLL Lyyylyyg tG 
the plunger for rocking the bell cratik 'ever 
to cause the closing of the switch, which here 
consists of "a shoulder 30. Means is also 
provided on the plunger for rocking the bell 
erank ever to cause the opening of the 
switch, and here consists of a catch 31. 
formed upon an extension 32 of the plunger. 
The bell crankleyer is provided with a 

slöt, 33, illustrated in Figs. 6 and 7. in vsilich the stem operates. Means are proxided for 
maintaining the bell crank lever in the posi 
tion to which it is rocked, and in which it is 
illustrated in Figs. 3 and 4, until the catch 
3i moves the bell crank lever from this 
position. Such means (“onsists, in the enn 
bodiment shown, of such arrangement of the 
lever 21 and the spring 8 that the arm 2S 
of the lever 21 is on or beyond the dead 
center line, with respect to spring iS, when 
in the position shown in Figs. 3 and 4. 
A second switch is shown at B. ct: sisting 

of a pair of contacts 40 and 41, one of which 
may be stationary and the other of which 
referably is mounted upon, or is a part of. 

a spring 42 connected at one end by suitable 
means, 43 to the frame. The switcl 3 is 
adapted to be controlled both by the main 
plunger 11 and by a second or :uxiii: y 
plunger 12, which is adapted to slide in ille 
gruides 0 and 14. The punger 12. is 
equipped with a roller 44 for engaging tile 
spring 42. and causing the S:the to close 

- the switch B. Means is provided, and here 
consists of a shoulder 45, upon the spring 
42. for maintaining the plunger 12 in í le 
position shown in Fig. 3, to which it has 
been moved by the operation of the in:lin 
plunger 11, after said main plunger has it'en 
returned to normal position. as illustrated 
in Fig. 5. 
At C is shown the end of the core of fle 

magnet, illustrated more particiilarly in 

Figs. 8 and 10 of the drawing. At D is 
shown means including a screw d through 
which a cover is connected to the apparatus 
ilustrated. . . . . 

Referring now to Figs. 6 alad 7, it will 
be seen that the bell crank iever is formed 
out of a punching, and that each of the 
ti’ms 27 and 29 is provided with a camming 
surface, illustrated at 27 and 29, respec 
tively. liese surfaces engage shoulders 
upon the plungers, facilitating the operation 
of the plungers and switches through the 
lever. The lever is provided with ån open 
ing 50, through which it is pivoted to tìhe 
frame by suitable means, such as a screw 51. 
The arm 28 is forked, thus' consisting of 

two parts 28 and 28’’, between which the 
iroller 35 is mounted. 
The operation of the device is as follows: 

The plunger 11 is depressed by engaging the 
push button 26 with some suitable means, as 
the hand. During the first part of the rhove 
linent, the Spring 22 is depressed and the 
bell crank lever is rocked, the roller 35 
mounting upon the ridge 34 and depressing 
the spring 18 until the switch A is closed. 
The results of this operation are indicated 
in Fig. 2, where the plunger 11 is in inter. 
mediate des ending position. The end of 
the arm 29 has engaged the bottom of the 
plungër 12 and is ready to cause the eleva 
tion of the same. ?????????????????????????????????????????????? : , 

During the next part of the operation, the 
results of which are represented in Fig. 3. 
the plunger 11 is forced to "way-down posi 
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tion, the bell crank lever causing the eleva 
tion of the plunger 12 to “the position indi 
cated in Fig. 3, where the switch 13 is 
closcd. The lever 21 is rocked until the 
roller 35 is in such position that the force 05 
of the spring is in a line which passes 
through the axis upon which the lever rocks. 
on has passed this direction. In other worls. 
the lever is on or beyond the dead center 
line. When the parts in the embodiment 
shown are so arranged, the lever 21 cannot 
rock firther in : cofanter-clock-wise diurege 
tion on account of the plinger 12, whose 
lower end now engages the arm 29 of lever 
21, and which plunger is in its farthest p 
ward position. A shoulder. 247 ?n 
lunger 12 has engaged the lip 10 ånd 

lil ited the upward movement of the plun 
grei". The lever 21 cannot (when in the possi 
tion illustrated in Fig. 3) be rocked to the 
left or clockwise, on account of the action 
of the spring 18. previously describe, urn 
til it has been pulled back past the dead 
centerly catch 31 on the plunger 11. 

Both of the switches A and B are now 
closed, and remain closed as long as the 
plunger 11 is'held down. When it is de 
sired that the switch. A 'shall be opened, 
the plunger 11 is released, and impelled 
by the spring 22. rises to the position of ????? ?? 
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... If, when t 

1. Assuming, for example, that the circuit 

the parts indicated in Fig. 4. During 
this movement no change takes place with 
respect to the switches A and B. How 
ever, when the plunger 11 reaches the inter 
mediate ascending position indicated in 
Fig. 4, the catch 31 engages the arm 27 of 
the bell crank lever with sufficient force to 
cause the lever 21 to rock to the left sufi 

dead 
center, when the spring 18 will rise quickly, 
moving the bell crank lever to the position 
illustrated in Fig.5 with arm 27 of the lever 
21 against shoulder, 30 of the plunger 11, 
and causing the sudden opening of the 
switch A. With this, arrangement a sudden 
opening of the switch is assured, since it 
cannot be opened in any other manner than 
as described, thereby reducing to a minimum 
the danger of arcing, and especially of pro 
longed arcing and the effects, thereof. 

the parts are positioned as in 
Fig. 3, the pressure upon, the plunger vacil 
lates, or for any other reason the plunger is 
allowed to fluctuate through moderate ranges 
of movement, the switch will be unaffected 
thereby, since the Switch contacts and the le 
ver 21 will remain as shown, in Fig. 3, even 
though the plunger.11 is moved up and down 
through a range represented by the distance 
between the catch 31, and the lower face of 
arm.:27 of lever. 21. Of course, this distance 
may be varied and predetermined to suit 
particular conditions of use. Though of 
general utility, devices so operating are of 
especial use where operated by women, chil 
dren, and inexperienced persons, as devices 
requiring uniform pressure by the operator 
may vacillate, thereby opening and closing 
the switch. Under such circumstances, 
switches; carrying relatively heavy current 
will arc and cause injury to the switch con 
tacts. By my invention I avoid such effects, 
for, in the embodiment shown, the plunger 
11 may be moved back and forth between 
its positions illustrated in Figs. 3 and 4, 
without in any way, affecting the relation 
of the contacts 16 and 17 with respect to 
each other. 

In Fig. 5 the apparatus is illustrated 
in final position, the switch A being 
opened by the spring 18 when the bell crank 
lever was moved to the left, and the 
switch B. remaining closed since the plun 
ger 12 is retained in elevated position by 
the shoulder 45 upon the spring 42. 
When it is desired to open the switch B, the 
plunger 12 is depressed independently of 
plunger 11 to the position indicated in Fig. 
controlling apparatus illustrated in Figs. 
1 to 5 is used in the circuit illustrated 
in Fig. 11, and that the switch A is 
in the circuit of the starting motor and 
the switch B in the ignition i circuit of 
the elugine.--if the parts are as illus 
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trated in Fig. 1. and it is desired to start 
the engine, the depression of the plunger Ji 
not only closes the switch of the motor Mí, 
bit also closes the switch B in the ignition 
circuit. After the motor has started the en 
gine, the plunger 11 is released and the 
switch in the circuit of the inotor suddenly 
opened in the manner described, but the 
ignition circuit of the engine remained closed 
at B antil it is desired to stop the engine, 
which may be effected by depressing the 
lunger 12. This makes it un mecessary for 

Élie operator to per form two Ciperations, as 
is common practice now. So far as I am 
aware. Of course, the action of the switch 
i2 may be reversed, being open when the 
jiunger 12 is elevated and closed when de 
gressed. without departing from the spirit 
of my invention. The desired action of this 
switch may depend upon the character of the 
source of power for ignition. - 

Referring now to Figs. 8, 9 and 10, at 
60 is shown an electromagnetic winding 
which, in the embodiment shown, consists 
of two windings 61 and 62, which are formed 
about a sleeve 63 within which is the magnet 
core 64. The magnet is mounted in the 
frame 6 and an electromagnetic switch is 
shown at P and consists of the contacts 65 
and 66. The contact 65 is preferably station 
alry, and in the embodiment shown, consists 
cf a bar extending across the end of the 
structure. The contact 66 is movable and 
mounted upon, or is a part of, a spring plate 
67, which is tensioned to cause it norinally to 
rest against insulation material 6S, and apart 
from the contact 65, thereby maintaining the 
switch P open. The contact 66, as here 
shown, consists of a plurality of contact 
finger's formed by a number of slits 70 being 
cut in the spring plate 67, thereby forming 
á plurality of tongues 71, the end of each 
of which is turned over, as illustrated at 
(39. Tle spring plate 67 is double-backed 
in the embodiment shown, as illustrated at 
72, to give the same the proper resiliency and 
the portion 73 thereof extending at right 
angles to the main portion is fastened to 
the frame under the magnet, in any suitable 
mainer, as by screws 74. 
Means are provided for causing the clos 

ing of the switch P, here consisting of a 
plunger 75, which projects through a bore 
76 in the core of the electromagnet. This 
plunger is provided with a head 77, which 
engages the spring plate 67 and when the 
magnet is energized causes the closing of 
the same. 
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The core consists of two parts 78 and 79, 
which are adjustable, with respect to each 
other. The part 79 is fastened in the frame 
plate 6 in any suitable manner, such as by 
lips 80 on the part 79, and which are turned 
outward to engage the sides of an opening 
81 in the end plate 6. The portion 78 of J. J 
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duced by the series coil. 
would, therefore, be acting in opposition 
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the core. however, is movable, and means 
are provided fol' adjusting one of the core 
parts with respect to the other. In the em 
bodilient shown, the end of the plunger 75 
is slotted, as shown at 90 and threaded ex 
teriorly, as shown at 9i. A portion 78 of 
the core is provided with threads on the 
interior thereof to co-operate with the 
tlareads 91, SO that When the plunger is rO 
tated, the portion 78 of the corre vill travel 
along the Sanae. 
Means are provided for locking the por 

tion is of the core with respect to the plun 
ger after suitable adjustment, here consist 
ig of a key 100 which extends through the 
Slot 90, and through à transverse opening 
101 in the core part S. In the embodiment 
shown the ends of the key are folded over, 
as shown at 102, into the slot 90. When 
it is desired to modify the effect of the elec 
tromagnet upon the switch, or to change the 
force, exercised by the magnet to operate the 
Switch, the key 100 is removed and the 
plunger 75 is rotated in any suitable man 
ner, such as by a screw driver inserted into 
the end of the slot 90, and the core portion 
78 is caused to travel along the plunger 75 
until the desired adjustment is secured. 
When current is sent through either coi! 

of the magnet, the plunger which is attached 
to core part 78, will move to the right, 
as shown in Fig. 8, and engage the plate 
67 and cause the contact '66 to engage the 
contact 65 and thereby close the switch. The operation of the electromagnetic 
switch P is as follows: When the engine 
has been started and stifficient speed de 
yeloped to cause the voltage of the motor 
M, acting as a generator, to rise, sufficient 
current passes through the shunt coil 61 to 
move the plunger and close the switch. This 
causes current to pass from the generator 
through the series winding 62 of the switch 
P, through the switch contacts, to the stor 
age battery, lights, etc., and then back to 
the other terminal of the generator'. 'ihe 
magnetism produced by the Series winding 
62 aids that of the shunt coil 61, and the 
switch is maintained in closed position by 
strong pressure. However, should the speed 
of the engine drop to a point where the volt 
age of the generator would be below that 
of the battery, a reverse current would flow 
from the battery to the generator, which 
would reverse the polarity of the field pro 

The two coils 

and the magnetism would be reduced to such 
a value that the spring of the switch would 
automatically open the contacts, thus pre 
venting the discharge of battery current 
into the generator through the switch P. 

: I have illustrated this particular embodi 
'ment of my invention and the details there 

65 : of for the purpose of describing my inven 

È CCFS. 

iii . . . . Will be, apaçent, that my inven 
is intimited to suci embodiment and 

ch details, but that many departures may 
bë made therefrom without departing from 
the spirit of the invention. 

{ clain. 
l. fi?. combination, a pair of switches, con 

fact springs therefor, switch operating but 
tons, a caiming element adapted to be ad 
vanced against a resilient contact spring 
of one of said switches to cause it to en 
gage a second contact thereof, means to 
cause a closure of the contacts of the other 
switch, one of said, buttons adapted when 
depressed to advance said element, and to 
operate said other switch contact closing 
means, whereby both switches are adapted 
to close their contacts by the depressing of 
one of 'said buttons, said resilient contact 
spring being "so formed as to accelerate the 
late of "return movement of said camming 
elerient while the contact, operated by it is 
being biroken, beyond the rate of return 
inóveinent of the depressed button when 
released, said other said switch contacts be 
ing adapted to remain in contact closing po 
sition after the said depressed button is re 
stored to normal position. . . . . 
* 2. In combination, a pair of switches, con 
tact springs thèrefor, a pair of switch op 
erating buttons, a camming element adapted 
to be advanced against a resilient contact 
spring of one of said switches to cause it 
to engage : second contact thereof, means 
to cause a closure of the contacts of the 
other switch, one of said buttons adapted 
when depressed to advance said element, and 
to operate 'said other switch contact closing 
means, whereby both switches are adapted 
to close their contacts by the depressing of 
one of said buttons, said resilient contact 
spring being so formed as to accelerate the 
return movement of said camming element 
when said camming element is released from 
switch contact closing position, to move it 
at a greater rate while the contacts operated 
by it are being broken. than the rate of re 
turn movement of the depressed button 
when released, said other said Switch con 
tacts being adapted to remain in contact 
closing position after the said depressed but 
ton is restored to normal position, said other 
button being subsequently manually oper 
able to restore said other switch contacts to 
opened contact position. 

3. A switching mechanism comprising a 
frame, a pair of switches on the frame, con 
tact springs therefor, a pair of reciprocable 
switch-operating rods journalled thereon, 
said rods being parallel and close to each 
other, push buttons on the upper ends of the 
said rods, a switch operating cam, said cam 
being adapted to be advanced against an in 
cined portion of a contact spring of one of 
the said switches, to deflect the said spring 
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to cause it to engage a second contact of the 
said switch when one of the said rods is ad 
vanced iy depressing the push button on 
its upper end, said can being thereby 
advanced to switch closing position where 
in it engages a less inclined portion of 
the said spring, a restoring spring to re 
store the said depressed rod to normal 
position when the pressure on the button 
is relieved, means, operative when the 
said rod is advanced, to cause the closure 
of the contacts of the second switch, 
said second switch contacts being adapted 
to remain closed when the said rod is re 
stored to normal position, said last named 
contacts being adapted to be restored by 
reciprocating the other rod by manipulating 
the button thereon, said contact spring be 
ing adapted to accelerate the return move 
ment of the said cam to normal position, 
after an initial impulse given the said cam 
by the returning first rod, beyond the rate 
of return of the first rod. 

4. In combination, a switch mechanism 
comprising a plunger, a pair of normally 
open contacts therefor, a spring carrying 
one of said contacts, camming Inleans inter. 
posed between the said spring and the 
said plunger, a shoulder on the plunger 
adapted to engage the said camming means 
upon a forward movement of the plunger, 
said camming means thereupon engaging an 
inclined portion of said spring to cam the said 
spring carrying contact against the other 
contact. said camming means being thereby 
noved to a contact closing position where 
it engages a less inclined portion of the said 
spring, such position being substantially a 
dead center camming position, a second 
shoulder on the plunger and spaced there 
from adapted to engage the said camming 
means after a certain return movement of 
the plunger, whereby said camming means 
is given an initial impulse to cause it to 
ove from said dead center position to a 

position on said inclined spring portion, said 
spring thereafter accelerating the return 
novement of the Said camming means to 
cause it to move at a speed rate greater than 
the speed rate of return of the said plunger 
to cause a quick breaking of the contacts, 
a second switch for the said mechanism, and 
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plunger operated means to cause said Second 
switch to operate its contact when the said 
plunger is advanced to switch contact clos 
ing position, and separate manually oper 
ated restoring means for the said second 
switch contact. 

5. In combination a switch mechanism 
comprising a reciprocable plunger, a con 
tact operating Spring, a pair of contacts 
adapted to be moved upon a forward move 
ment of the said spring, an intermediate 
element adapted to transmit motion from 
the said piunger to the said spring, said 
intermediate element being adapted to 
cain said spring against the spring power 
thereof when the plunger is advanced 
intil said contacts are closéd, said inter 
Inediate element, then Occupying a sub 
stantially “dead center’ position wherein 
the spring is inoperative to restore it, a lost 
motion connection between the said plunger 
and said intermediate element whereby said 
plunger is adapted to give said intermediate 
element an initial restoring imuplse only 
after said plunger has been moved towards 
}}ormal position a predetermined amount, 
whereby said intermediate element is moved 
to a position where its motion is accelerated 
by the power of the said spring to cause it to 
turn towards normal position at a rate in ex 
cess of the rate of movement of the restoring 
plunger, said contacts being adapted to be 
broken during such accelerated rate of move 
ment, a second switch for the said mecha 
nism, contacts therefor and means to operate 
the said second switch contacts when the said 
plunger is advanced to first switch contact 
closing position, and separate restoring 
means for the said second switch contacts. 

6. In combination, a first switch, a second 
switch, common means for operating both 
said switches, separate l'estoring means for 
:ach of said switches, one of the said re 
storing means being under the control of 
said common switch operating means, and 
means associated with said last named 
switch restoring means adapted to accelerate 
the rate at which its associated switch is re 
stored. 

In witness whereof, I have hereunto signed 
my name this 5th day of August, 1918. 

EFRANK O. HARTMAN. 
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