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To all whom it mw/ COnCern:
Be it known that I, Fraxx O. T‘IART‘VIA\T
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 Tmprovements in Cir-
cuit-Controlling Mechanism ; and. I do here-
by. declare the. Following to be a full, clear,

.. and exact description of the mventiom such
10

as will enable, others skilled in the art to
which it appertams to, make' and use- the
same. ;

My mventmn reldtes to c1rcu1t contr olhncr

. mechanism,  and. has for its general- ob1ect

the 1mp10vement of such mechanisms.

.One of the objects of my invention is the
provision of : circuit, controlling means or
switch- openm .and. closmo :means, which is
capable of being mov red.to closed switch po-
gition, 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 (.ausmu the opening of the

switch for substantial. pledetexmmed move-
ments of said means.

Moreover, 1 p1ov1de circuit contlolhno
mechanisms such that the single element
may control both of the sw itches. - This con-
trol element may be in the form ef a plunger
or am other suitable form.

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

T also aim to pxoduce an improv ed elec-
tromagnetic switch capable of closing. with
accuracy and dispatch, contacts in eircait
over which relatively heavy currents puss.

T also aim to produce circuit controlling
mechanism in which a plurality of sw itches
are employed in connection with a plurality
of controlling - devices. controlling suid
switehes mdupendentlv or one tthl“Th the
other to accomplish the results heremaftel
mentioned.

These and other objects of my invention
and the invention -itself- will be understood
from the following: description of an em-

bodiment of the Invention.

- Specification of Letiers Patent. -

) Apphcatmn filed August 19, 1918.

CIRCUIT—CON TROLLING MECHAN ISl\’I

Patented Aug 1 1922
Serial No.' 250, 502.

Fig. 1 is a front end elevatlon of an em-
boulment of my invention showmcr the appa-
ratus in normal position.

Fig. 2 is a view. similar to F g1, show-
ing the main plun«rer part Way depressed

Fig. 3 is a view similay' to Fig. 1, show-
ing ‘the ‘main plungel depre sed to Way-
down -position. -

Flg 4 is a view’ 51m11ar to Fig: 1, show-
mg the main' p‘unoel retulned to part way
up posmon .

Fig.'5is a view similar to, F1 1 showmg
the ‘main plunce1 returned to normal posi-
tion. . - .

Figs. 6 and T are detalls of the bell crank
lever used -in this embodiment.

Fig. 8 'is a longitudinal sectlonal v1eW

Flg 91 a rear end elevation. . "

~ Fig. 10 is.a section of ‘a detaﬂ taken at
right angles to Fig. 8.

ig. 11 .is'a dlagrammamc v1ew of A cir-
cuit to illustrate one use of my invention.

- Referring now to the drawings and to the
embodlment 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 1 and 12. At 13 and 14 are shown
other guides for the plungers. These may,
hke“nse, 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
chown at 15 and in the embodiment shown,
is integral with the plate 6, being turned

cup at 11frht angles thereto upon one end of

the same. A switch is shown at A, which
herd will be called the main sw1tch 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 switeh open, as illustrated in Figs. 1 and
5, and to reopen the switch when closed as
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" which is engaged by the hund \\‘hen the
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soon  as pressure is relieved * therefroin.
Means are provided for closing the awitch,
here -consisting of a manuai device 11 and
an: mtermedlate device  21. One form of
manual device which is suitable for the
closing of the switch A, is'a pluntrcl 11,
which is slidable in the ears 9 and 13, and
which is refurned; to normal when released
by 2 spring 22, which always endeavors to
force the p unvex to the position illustrdtéd
1 and 5 where a shoulder 24 on the
plunger envages 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
be' equlpped with “a push bitton  26.

plinger is depressed
‘The means, which transmit ‘the ‘motign of
the plufiger to the spring . 18 and causes the

- closm(r of 'the "switch may well ¢onsist of
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_provided on the plunger for rockitg

a bell_ crank lever 21, provided “with “three
aTm ’2_( 928 and 99. L’\ éans is prov ided on
the’ plunoer “for 1'001{11’10‘ the bell crank Tever
to cause the closing of the switch, which Keéve
consists of 2 ShOLI].dE]_ 30. Meuns is also
the bell
crank Iever to ‘cause the openmrr of Lll(,
switch, and ‘here ¢onsists of "a catch.
formed upon an extension 32 of the phmuex
.The bell crank lever is prov ided with a
slot. B33, ﬂlustuted in Figs. 6 and 7, in which
the stem operatés. Means aie roy ided For
maintaining the bell u.mh lever in' the posi-
tion. to Whl(‘h it is rocked, and in which it'is

. illustrated in Figs. 3 and 4, until the catch

31 ‘moves the bell crank laver from tlis
position.” Such means consists, in the em-
bodiment shown, of such arrangement of the
lever 21 and fhe spring 18 the it {he 2rm 28
of the lever 21 is on or beyond flie rle‘m
center line, with Lespect to spring 18, when
in the posmon shown in Figs. & and 4.

A second switch is shown zi B. consisting
of a pair of contacts 40 and 11, one of which
may be stationary and the other of w hld]
preferably 1s mounted upon, or is a part of,
4 spring 42 connected at one end Dby suitable
means, 33 to the frame. The switeh B
adapted to be controlied both by the main
plunger 11 and by a second or auxiiiipy
plunger 12, which is adapted to glide in ile
cuides 10 and 14 The planger 2. is
equapped with a 1ohe' 44 for engaging ihe

spring 49, and uusmn the sune to close
the switch B. Means is pw\'lded. and here
consists of a shoulder 45, upon the spring
42, for maintaining the phm«ex 12 in the

15

,posmon shown in Fig. 3, to which it has

Jbeen .moved by the opuatxon of the main
plunger 11, after said main plunger has heen
1etm’ned 4o mormal posltlon. as illustrated
in Fig. 5

At C is s shown the end of the core of flie
magnet, illustrated more pmtxcuLuh‘ in

1,424,402

I‘ws 8 and 10 of the drawing. - At D is
shown means including a screw & through
which a cover is connected to the a,pp;uatus
dlustrated.

Reielrmo now to Iigs. 6 and 0y it will
be seen that the bell crank lever is formed
out of a punching, and that each of the
arms 27 and 29 is provided with g, camming
surface, illustrated at 277 and 997, Tespec-
tivele.  lese "surfaces engage shoulders
upon the plungers, faci htatlncr the operation
of the plungers and smtches thrOHOh the
lever. The lever is plovlded with an open-
ing 50 through which it is pivoted ‘to ‘the
frame by smtable means, such asa screw 51.

The arm 28'is forked thus ' consisting of
two parts 28" and 287, between whlch the
roller 35 is mounted.

The operation of the device is'as *foliows
The plunger 11 1s depressed by engaging the
push button 26 with Some: sulba’ble medns, as

he hand. ‘During the'firét part: f the move-
ment the spring 22 is depressed andthe
bell cmnk lever is rocked, “the™rollér 35
mounting upon the ridge 34 and depressing
the spring 18 until’ the -switéh™ A isclosed.
The lesults of this operation are indicated
in Fig. 2, where the plunger 11 is"in intér:
medxm desrending position. - The end of
the arm 29 has enoacred the bottom of the

plungér 12 and is ;x‘eady to cause the eleva- -

tion of the same.

During the next part of the operatlon the
results of ‘which are represented in Fig. 8.
the plunger 11 is forced to’way-down posi-
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tion, the bell crank lever causmw “the eleva- -

tion of the plunger 12 to ‘the posmon indi-
cated " in T‘m 3, where the switch B is
losed.  The le\e1 21 is rocked until the
roller 35 is in such position that the"force
of
through the axis upon which the lever rocks.
or h‘l%p‘lqs(*d this direction. "In other words.
the lever is on or beyvond the dead center
line. When the parts in the embodiment
shown are so arranged, the lever 21 cannot
ro-k farther in a coanter-clock-wise direc-
tion on account of the plunger 12, whose
Tower ‘end new engages the arm™29 of lever
21, and which p‘lm(rex is in its farthest up-
ward position. A “shoulder 24" om
plunger 12 has engaged ‘the Iip ‘10 and
Timited the upward movement of the plun-
ger. The lever 21 cannot (when in the posi-
tion illustrated in Fig. 3) be rocked to the
Teft or clockwise. on account of ‘the ‘action
of the spring 18. previously described, un-
til it has been pulled back ‘past” the dead
center hy catch 81 on the plunger 11.

3oth of the switches' “Aand B fave now
clased. and remain closed . as long “as the
plunger 117 is'held '@6wn. " When it s "de-
sired that the switch A ‘shall e openéd.
the plimger 11 1s releqqnd and impelled
by the spring 22

Ll

rises ‘to the’ p051t10n of 1
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the spring is in a line  which passes
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the parts indicated in TFig. 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 suffi-

_ciently .to  pull roller over .the dead
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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.

- If. when 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

ismoved up and down

though the plunger 11.1s1

tlirough 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

‘wwitch 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 switeh B, the
plunger 12 is -depressed independently of
plinger 11 to the position indicated in Fig.

1. Assuming, for example, that the circuit

controlling apparatus 1llustrated 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. circuit -of
the engine—if the parts are as illus-

AVAILABLE COP

1,424,402

a8

trated in Fig. 1, and it is desired fo start
the engine. the depression of the plunger 11
not only closes the switch of the motor M,
it also closes the switch B in the ignition
cireuit. After the motor has started the en-
gine, the plunger 11 is released and the
switch in the civeult of the motor suddenly
opened in the manner described, but the
ignition circuit of the engine remained closed
at B until it is desired to stop the engine,
which may be .effected by depressing the
plunger 12.  This makes it unnecessary for
thie operator to perform twe operations, as
common practice now, so far as I am
aivare, Of course, the action of ‘the switch
12 may be reversed, being open when the
plunger 12 is elevated and closed when de-
wressed, without departing frem the spirit
o1 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 mignet
core 64. .The magnet is mounted in the
frame 6 and an electromagretic switch is
shown at P and consists of the contacts 65
and 66. The contact 65 is preferably station-

ary. and in the embodiment shown, consists

cf 4 bar exténding across the end of the
structure. The contact 66 iz movable and
mounted upon, or is a part of, u spring plate
6%, which is tensioned to cause it norinally to

vest against insulation material 68, and upart

from the contact 65, thereby maintaining the
switeh P open. The contact’ 66, as here

shown, consists of a plurality of contact

fingers formed by a number of slits 70 being
cut 1n the spring plate 67, thereby forming
a plurality of tongues 71, the end.of each
of which is turned over, as illustrated at
69 The spring plate 67 is double-backed

in the embodiment shown, as illustrated at

72. to give the same the proper resiliency and
the portion 78 thereof extending at right
angles to the main portion is fastened to
the fiame under the magnet.in any suitable
manner, as by screws 74. S :
Means are provided for causing the clos-
ing of the switch P, heve 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 cn 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
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the core, however, is movable, and means
ave provided for adjusting one of the core
paztc ‘with respect fo-the other. In the em-
bodiment shown, the end of the plunger 75
is slotted, as shown at 90 and threaded ex-
teriorly, as shown at 91. A portion 7§ of
ihe core is provided with threads on the

_interipr thereof to. co-operate with the

threads 91, so that when the plunger is ro-
tated, the- portlon 78 of the core will trave!
"Iono the same. -

Menns are plowded f01 locking the por-
tion 78 of the core with respect to the plun-
ger alter suitable adjustment, here consist-

g of a'key 100 which extends through the
slot 90, and throqgh a transverse opening
101 in the core parg 78. ‘In the embodiment
chown the ends of ‘the key are folded over,
2s shown at 102; into the slot 90. When
it is desir d to mo 1fy ‘the eifec:t of the elec-
tromagnet upon the sztch, or to change the
force. ekermsed by the mag onet to operate the
switch, the key. 100 is l'emoved and the
plunoer 75 i§,Totated. in any suitable man-
ner,'such as by a screw driver inserted into
the end of the slot 90, .and the core portlon
78 1s cauced to tra,vel alono the plunger 75
unti] the 'desired’ adJustment is secured.

When current is sent through. either coil
of the magnet, the plunger which is attached
to core part: 78, will move to the right,
as shown in Fi 10 8, and :engage the’ plate
67 and canse 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 cnomo
hag been - started and’ sufficient speed de-
veloped to' case. ‘the¢ voltage of the motor

M, acting” as ‘4 -generstor, £o Tize, sufficient

(mrenL passes thx‘oucrh 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, ’rhrounh ‘the switch contqcts to the stor-
a(fe batter), hghts etc., and then back to
the other terminal of the generator.  The
magnetism produced by the series winding
62 aids that of the shunt coil 61, and the
switeh™ is maintained in closed posmon by
strong pressure. ‘However, should the speed 't
of the engine drop to a point where the volt—
age of the generator would be belowr that
of the battery a reverse current would ﬁow
from - the ‘battery to -the: generator,  which
would reverse the polarity “of the held pro-
The two coils
would, ‘therefore, De -acting in -opposition
and the magnetism would be reduced to such
a value thai the spring of the switch would
‘mtomatlcally open’ the ‘contacts, thus pre-
venting the "discharge of battery current
nto the generator Lhrouorn the switch P.
"Thave 1llustrated this pmtlculax ‘embodi-

‘ment of my invention and the details there-
65 :

of for the pulpose of descubmcr my mven-

rby it

tacts
closing p(mtton after the said depressed but—
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2t will be. appatent that my inven-
£ ;
L

i net limited to such ‘embodiment and
i details; but that many departures may
be made theLe‘nom writhout departing from
the smrli of the mmnt*on
I clalm.
1.1n combmauon a pair of switches, con-
tact springs therefor, switch operating but-
tons, a camming element adapted to be ad-
vanced wamt a Tresilient’*contact spring
ol ‘one of said switches to cauqe it to-en-
sage 'a second contact theréof, means to
CduCe a closure’ of the contacts of the ‘other
iviteh, ‘o of ‘said buttons adapted awhen
rTeplees ed to advance said element, and to
ol,Lrate «aid other switch contact closing
m@an: ~whereby both ‘switches are adapted
close their ¢ontacts by the depressing of
of 'sgid buttons, said “vesilient contact
spring being so formed as'to accelerate the
rate ot ‘et ‘movement of said camming
dlerdenit™while the contact .operated by it is
heifig “broken, - ‘béyond the’rate of return

'movement of ‘the depressed “button swhen

released; said: other said switch contacts be-
g add‘pted to Temain in cont‘zct closing po-
sition after the said depressed button 18 Te-
atored to’ norrmal 1)051’c10n

2.+In conibingtion, a pair of sx"ltches con-

tact springs thérefor, a pair of- sthch op-

erating buttons,a cammmo element adapted

'to be adv mged Mfunst a resilient contact

spring of one’ of “snid switches to cause it

to engawe 4 second contact thereof, means

to cause’a ¢losure of ‘the contacts of the
other switeh, cne of said buttons adapted
when depressed te.advance said element, and
to ‘operate ‘said other switeh «contact « losmo

means, whereby ‘both switches are adapted

~to close  their contacts by the depressing of

one of said buttons, waid resilient -contact
spring being so formed as to accelerate the

réturn movement of said camming element
“wrhen said camming element isx e*leaced

pom
‘%WI{( hconitact dosmg pom’mon 0 move it
a ‘oreater rate whilethe contacts oper: ated
are being broken, than the rate of . re-
movement - of the depressed button
releaged, said other said switch <on-
being - dapted to remain in contac

turn
when

ton is restored to normal posxtlop aald other

‘button being subsequently manually oper-

able to: restore said other switeh contacts to
opened contact -position.’
3. A switching mechanism comprising a

Hrame,; a pair of “switches on the frame, con-
tact spring
switch- opemtmo ‘

os therefor. a pair of reciprocable
‘rods journalled thereon,
said rods being parallel .and- close to each
other, push butfons on the apper-ends of the
said rods, a switch- operating cam, said ¢

‘being adapted to be adv: anced ag amsb an in-

(lmed 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-
vancerdd by depressing the push button on
its upper end, said cam being thereby
advanced to switch closing pesition 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
gaid 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 countacts therefor, a spring carrying
one of said contacts, camming means inier-

- posed between the said spring and the

snid 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
moved 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 1mpulse to cause it to
move from sald dead center position to a
position on said inclined spring portion,said
spring thereafter accelerating the return
movement 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

T AVAILABLE cop
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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 sald plunger to the said spring, said
intermediate element being adapted to
cam said spring against the spring power
thereof when the plunger 1s advanced
nntil said contacts are closéd, said inter-
mediate 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
normal 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 restoring means for
sach 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
tlie rate at which its associated switch is re-
stored.

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

FRANK O. HARTMAN.
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