» M. HIRSCH,
ELEGTRICAL SYSTEM FOR MOTOR VEHICLES AND THE LIKE.
APPLICATION FILED APR. 30, 1919,

1,352,266,  Patented Sept. 7, 1920.
B 852
Zz 5
5 Z
| \J;¥
37 %F >
,\7
35/ N5
[ig3
44 | 41 \ WA
21

PN
U

li—

L
4R
A
N\
SN
TG
%

INVENTOR
MORRIS HIRSCH

BY/%”'% Borns

ATTORNEY



10

15

20

25"

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

MORRIS HIRSCH OF NEW YORK . Y ASSIGNOR TO BIJ UR MOTOR APPLIANCE COM-
PANY A CORPORATION OF DELAWARE. -~ .

ELECTRICAL SYSTEM FOR MOTOR—VEHICLES AND THE LIKE

1,352,266.
- Apphcatwn ﬁled Apnl 30

7o all whom it may concern:

Be it known that I, Mozris HIRSCH 4 citi-

zen of the United States, and a 1e51dent of
the. borough’ of Manhattan, in ‘the county,
city, and State of New York have invented
certain. new and useful Implovements in
Electrical Systems for Motor-Vehicles and

the like, of which the.following is a spe01ﬁ- .

cation.- .
This 1nvent10n relates to electrlcal devices

more particularly for internal combustlon. -
.. cordance with usual ‘practice.

engines on motor vehicles.

One -of the objects of this. invention is to
provide a simple and compact ignition de--
vice which shall be economical and depend-

able in use for Wldely varying speeds of the
engine.

Another object is to provide a 1ehable sys—
tem of the above type. which shall generate
electrical current of the proper eharactens-
tics, which shall distribute said current in
accordance with requirements, and. which

shall in particular produce an ignition spark

of proper intensity fox opemtlon at different
engine speeds. .

ther ob]ects will be in palt obvmus and
in_part. pointed out hereinafter. :

The invention accordingly consists in the
features of construction, combinations of
elements and arrangement of parts which

will bé exemplified in the construction here-
inafter set forth, and the scope of the'appli-
cation of which will be mdlcated in the fol-
lowing claims.

Referung now to the accompanymo draw-
ings wherein are shown one or more of
various possible embodiments of the several
features of this invention, Figure 1 is a dia-
grammatic view showing the contacts in one
1)051t10n Fig. 2 is-a detail view of the con-
tact portion in another position; Fig. 3 is a
fragmentary detail view in isometric pro-
jection of my support and Fig. 4 is a view
similar to F1g. 1 of a modified form of my
invention, showmrr the breaker contacts in
a third pos1t10n

Similar reference characters refer to simi-
lar parts throughout the- dlffelent views of
the drawings. .

Referrmfr now to Flg 1 of the dmwmgs I
have shown a generator 1 of the type com-
monly employed on motor vehicles. This

Specxﬁcatlon of Letters Patent

: Patented Sept 7 1920
1919 Senal No. 293 719 :

. O'enerator is connected thlough a switch 2

preferably of the automatic type commonly

-employed in this. relation, .to. connect it to
the storage battery 3 When said switch 2 is

closed.: As my invention ‘does not reside in
this switch its:details are nelther shown nor
described. -

Both the’ rrenemtor and the battely Qup—'
- ply maing, 35 and 85° from’ which current -

1s led to translating’ devices such as lamps 4,
a switch 5. being in ! each lamp circuit, in ac.

The generator is prefer ably pr ov1ded with
a shunt field 6 which has in circuit therewith
the resistance 7, which resistance is short
circuited when contacts 8—9 are closed. My
regulator’ operates on the vibratory prin-
c1p1e alternately cutting the resistance 7
Jinto and out of circuit at a rapid rate thus
causing the voltage of the generator to fluc-
tuate rapidly between narrow limits with re-
spect to the voltage for- which the machine
is to be regulated. “As the, specific regulating
means taken by itself is not my mventwn,
being described and claimed in the patent
to Boury No. 1,183,000, granted March 23,
1915, further descrlptlon of the details of
this 1e0ulat1no system will be "dispensed
with, e\cept in so far as it is involved in

-certam novel combinations descubed ‘below.

Referring further to Fig. 1 of the draw-

-ings, I have shown a framnentary diagram-

matic view of an internal combustion engine
10 having spark.plugs 11 connected -to the
secondary 12 of an induction ‘coil whose pri-
mary is shown at 13 connected at one end to
main 85! and at the other.to one of breaker
contacts 14—15, which latter will be de-
‘scribed more fully below.  °

I preferably employ a s1ng1e cam 16
driven at a rate proportlonal to that of the
generator 1 preferably by direct connection
to the generator shaft as shown in Fig. 2.
This cam performs the two functions of al-
ternately closing and opening both the regu-
lator confacts 89 and the 1on1t1on breaker
contacts 14—15.

To bring about this action I provide a vi-
bratory suppmt 17 in the form of a leaf
spring clamped near one end as at 18 and

- earrying the contact 9 above referred to on

its lower surface at a substantial distance
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from the clamp 18. Near its free end the
support 17 is preferably provided with a de-

flection or offset. 20, its extreme freg end;21¢ -
“shown’) applied at rod 88 to tause the spark

being preferably subst%ntlally “parallel - to

1,352,266

BEST AVAILABLE COP)

18 being rigidly mounted within said cas-
ing. This casing may be moved together
with its clamp, 18 by any;desiréd means; (not

5 the main portion of the support 17. --Near- to take-place at the proper point in the cycle 70
the.end 21, 0f the support and on;the upper . for each gperafing condmo}l, all:in-the well; -
surface thereof, I preferably. mount-the igni;. - known.manner. v+ » o
tion contact 14 above referred to, insulating  In Fig. 1, I have shown the spring 28 in
this contact however from: the‘supportg p]:ef— 7an ‘extreme: pOSIthI}‘ threilowest portion of

10 erably by the use of insulating bushing 22- cam 16 being in contact therewith. In op- 75

_ surrounding shank; 23 of, the contact and\_ .eration, the cam 16 being connected,-to. the .
insulating * Washers 24 and 25 one on each. generator ‘which in turn is driven from the
side of the support. On the lower surfacé ‘e engine;.this cam ‘will rotate at a speed pro-
of contact 14 I preferably provide a binding portional to that of the generator and, of .

15 post:26. as clearly shown' in ‘Fig: 2" which' course also propertional’ to that of the en- 80
binding post is’ connected: to one end of ‘the . gine.” ' As the cam turns- from’ the ‘position -
'pmnflry mmtlon c01l 13 as shown m thef’f'-shown in Fig. 1-it'raises spring arm 28 by
drawings. "7+ * deflecting it ‘about ‘its support 27, thus clos- o

Secured ‘to the support 17 and msulated’, ing contacts 8~9 and snnultqneously open-

20 therefrom:by insulatinig block 271 prov1de‘,; ing contacts, 14—15. 'A:“further turning’ of, 85
a leaf spring member 28 of a greater flexiz’ ‘the cam’ catises the lifting éffect of the cam’
‘bility than the support 17. - The leaf: ‘spring  to be transmittéd ‘through’ tlosed ‘contacts-
extends:approximately in' parallelism’ to thei 8—9 to the support 17 Wluch support-be- -
bottom of! support 17 and the deﬂeetlon 90 “‘comeés deﬁected ‘with ‘respect’ to “the “end

25 is preferably’ formed: sufficieiitly . wide'to” ‘clamped at 18.Ti’ ‘this' continued ‘raising 90
allow for an opening 29° therem, ‘throtgh’ -operation contacts 8—9 remzun ‘cloged” and -
“which spring ‘28 passes  free 'from; ‘contact contacts 1415 rémair .open’as’ ‘shown in
with said-deflection: : - Tt thus appears that” Fig, 2. After the p: S3gE of ths highest
whereas the body of' spring 28 is below sup- " portion of the’ cain the ‘Siipport 17 tends to

30 port 17 -the fres end of Said’ spring’ ‘extends ‘restore'itself to its’ p031t10n of ‘static equilib-" 95
above-the free end 21 'of ‘the support, The-"'vnum, but as the speed of rotation of the
regulator contact 8 ‘which codperatés, with; - cani  is relatlve;ly hlgh ‘this support 17 by
regulator contact 9, is mounted upon the't p" “reason “of its ‘inertia”and- by reason of the .
per surface of sprmtr 98, and near the ex:' *‘added “inertia ot 1 mass 30°does, nof ‘fall back

35 tremity of said: ‘spring I prov1de the 1gn1t1on " quickly ‘enough’ to. follow the outline of the 100
breaker ' contact 15, for codperation ‘with - cam and remainsify oscillation about a mean
contact 14, The relatlve dimensions; of ‘the " position. Whlch is ‘farther Temoved from the
parts-are'so designed that'in’ response to the. shaft’ 40 ‘in “proportion to its’ speed “The .
turningof  'cam- 16 contacts 8—9- close and' "greater this  distance. the  smaller “during. ~

40 contacts’ 14—15 open at the same instant, "eacl Tevolution of ‘thé ¢am Wlll e the | por- 105
and‘vice versa:’: ‘The usuil condenser shown. tion of the perlo‘dfﬁ hat conmcts 8—9 are
conventlonally qt 50 in’ FIO' 2 bndges con-'.‘_' closed.’ ;
tacts 14~-15.7" -~ ¢ " Whet contacts 8—9 are to«rether the re” =

As'in the Boury patent ‘Lbove referred to,,' smtance 7°1s ‘short- c1rcu1ted, as the cur*'ent o

451 preferably provide’a device for exercising  passes from* the ‘generator to ‘main’ "85 110
a braking effect; upon the support 17 m“‘thrqugh fiéld 6, lead 36, ‘support 17, contact”
order to prevent this support from follo'\v-","Q contact 8, sprmg 98 and led vd 34 to the’
ing the cam 16 when the latter' rotates ‘dt main 35 and back to the generator.” As an’
speeds below the inherent frequency of said* increase in speed’ dnmn;shes the’ perlod of

50 support. By way of example, T have shown’ contact “and, therefore the period  diiring 115
for this"purpose the specific means employed’ which. the remstance is short- c1rcn1ted the
in Fig. 10 of Boury. This means comprises effect of ‘an increase in speed will! be “to
a mass 30 adapted to slide 1 upon .a'rod 31 “weaken ‘the field thus brmcrm,: about Tegu-
which is' ‘fastened to ‘the: support 17 and. lation for substantu?lly constant voltage. ' -

55 which has' cushlons 32 and 33 ‘mounted at' * The support: spring and confacts being so_ 120
the lower and upper extreml ties of the same related o each other, as. above descmbed ;
réspectively: ' that 1gn1hon breaker contacts 1415 are’in -

The spring 28 is preferably connected by = closed posmon wfule regulator’ contacts B
leadi34 to-thé hain- 35 and-the support 17 is” 8—9 are open and vice versd, .

60 connected by lead 36 to the connectlon 37 be-v_‘imcreasm speed the per.lod of ¢l me £o12:

. tween field 6 and resjstance, 7. o contacts 9 dlmms ies, it follovs thatan "

‘The entire ¢ombined regulator and i 10'n1-1
tion breaker is preferably inclosediin a cas- -
ing 88 having a hub: 39 shown in, dotted

65 lines 1nclosln0' the shaft 40 of ¢ cam 16, clamp"'

increase in speed will“increase the propor- -

“tion of the perigd.that contacts 14—15 are 8

closed “during any revolution of the cam.
The lag of sugport 17 at hwh speeds as 1s _



1,352,266

. apparent, enables the spring end 28 to over-
 take the support end 21 and to move the
. contact 15 into engagement with contact 14

10

15

20

after -4 shorter range of movement than -at

Jower speeds.

Thug, as the speed increases, the pgrfioxi '
_of the-periad'during u revolution of the cam
- that the ignifion breaker contacts are closed

prior to opening is ineréased. o
The parts are preferably so préportioned
that as the speed increases the said in-

creasing fractions of  the lessening cam .

eriods shall remain substantially constant.

“When contacts 14-~15 are closed the current
‘passes from the generator 1 through main
~ 35, conductor 34, spring 28, contact 15, con-
“‘tact 14, primary. coil 18 and through the
- other main_ 85" back to the generator. The

periods of closure of ‘contacts 14—15 prior
to opening being thus substantially constant
for widely varying speeds of the enginé and
generator; an ignition spark of substantially

-constant intensity will be evolved regardless

- of thé speed.

.25,

- 80

35

If instead of s;l'l;owix:lg-a substarii:ialiy con-
stant .period for building up the magnetic

flux in the primury_coil, the source of sub-
* stantially -constiint-voltage be connected to
the coil prior taeath break for an interval

proportional to Lha} of an engine revolution,
1t is obvious that with increasing speeds the

period of building up flux in the primary.
uent lessening

would diminish with. con:
of spark intensity and attendant difficulties.
By my invention, a source of constant volt-
age supplies a substantially constant igni-

*tion regardless of the speed.

40
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_in their place I provide preferably insulat-
ing stops 42 and 43 occupying the same loca-

The modification shown in Fig. 4 differs

from that shown in Fig. 1 mainl{ in the use -
a

of third-brush regulation in place- of the
vibratory voltage regulation. In Fig, 4 I
have provided generator 1! with an auxiliary
third<brush 41 which connects the field 6*

with. the main brush 44. The regulator con-

tacts 8—9 are of course dispensed with and

_ -tion as contacts 8—9 in Fig. 1.
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Fig. 4 is in other réespects the same as Fig.

1 and the operation of this species is ap-

parent froin the description of. the operation

‘above..

It -will thus be seen that there is herein
described apparatus in which- the several
features of this invention are embodied, and
which apparatus in its action attains the

‘various objects of the invention and is well -

suited to meet the requirements of practical
use. o :
* As many changes could be made in the

- ‘above construction and many apparently

65

widely different embodiments of this inven-
tion could be made without departing from

the scope thereof, it is intended that all mat- -

ter contained in -the above description or

8

shown in the accompanying drawings shall
be interpreted as illustrative and not in a
limiting sense. o o

Having thus described my invention, what

T claim as new and desire to secure by Let-

‘ters-Patent is: - .

1. In combination, an internal combus-
tion engine, an ignition system therefor, in-

< cluding a regulated generator, a breaker cam
“driven thereby, a primary coil connected to

said generator, a vibratory support, a spring
having an insulating mount on the lower
surface ¢f said support, a deflection in said
support, to dispose the free end of said
spring above the free end of said support,
breaker contacts, one near the free end of
said support and the other near the free end
of said spring, said cam " actuating said
spring and said support, and disposed -be-
low both said members. o

2. In electrical systems for motor vehicles
in combination, a generator, a vibratory
regulator. contact therefor, ignition appara-
tus connected to Said generator, said appa-

- ratus ‘including breaker contacts, and a sin-
gle cam or the like for operating both said -

regulator and said breaker .contacts.
3. In combination, a variable speed en-
gine, a generator driven therefrom, a cam

~driven at the same speed as said generator,
‘2 vibratory régulator for said generator,

70"

75

80
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90

having ‘a contact actuated by said cam, and -

ignition apparatus for said engine including
a breaker contact. also actyated by said cam.
4. In combination, a variable speed en-

. gine, a. generator driven therefrom, a cam

driven from said generator, a vibratory
regulator for said generator, ignition ap-
paratus for said engine, including a breaker,
the contacts of said regulator, and those of
sald breaker being all reciprocated by the
action of said cam. . .

5. In combination, a variable speed en-

100

105

gine, a generator driven therefrom, a cam.

driven from said generator, a pair of arms

“actuated by s&id cim, each of said arms bear-

ing a vibratory regulator contact for said

_ generator and an ignition breaker contact.

- 6. In combination, a variable speed en-
gine, -a . generator driven therefrom, a vi-
bratory regilator for said generator having
a frequency . proportional to the speed of

“said generator, ignition apparatus for said

110

115

engine, including a breaker,and means con-

necting said regulator with said breaker to
close the contacts of the latter substantially
when those of the former open, and vice
versa. . .- e A :

7. In combination, a variable speed en-
gine, a generator driven therefrom, an igni-
tion system for said engine, including a
single breaker, means to lengthen the period
of closure -of said- breaker with increase of
speed, a vibratory contact voltage regulator
for said generator and means. connecting

120
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said breaker with said regulator, to close the
contacts of the latter when those of the
former open, and vice versa.

8. In combination, a variable speed en-
gine, a generator driven therefrom, an igni-
tion system for said engine including a
breaker, a vibratory voltage regulator for
said generator, and means for causing the
ratio of the period of closure to that of
opening of the contacts of said breaker
to vary directly as the speed of the engine,
and to cause said ratio with respect to the
contacts of said regulator to vary inversely
as the speed of said engine. .o

9. In combination, a variable speed en-
gine, a generator driven therefrom, an igni-
tion system for said engine including a
breaker, a vibratory voltage regulator for
said generator, said breaker having an oper-
ating cam, said cam also operating said regu-
Iator, and means for causing the ratio of the
period of closure to that of opening of the
contacts of said breaker to vary directly as
the speed of the éngine, and to cause said
ratio with respect to -the-contacts of said
regulator to vary inversely as the speed of
sald engine. '

10. In combination, a variable speed en-
gine, a generator driven therefrom, an igni-.
tion system for said engine including a
breaker, a vibratory voltage regulator for
said generator, and means for causing the
closing phase of the contacts of said breaker,
and the opening phase of the contacts. of
said regulator to remain substantially con-
stant in duration for varying engine speeds.

‘port and said spring at a

1,352,266

11. A combined .ign'ition breaker andi vi-
bratory regulator comprising a vibratory
support a spring having one part secured

‘thereto to vibrate therewith but insulated

therefrom, one of said latter elements hav-
ing a deflection to dispose the free ends of
sald elements in the relation opposite to that
in which they are secured to each otlier, co-
operating breaker contacts on one side of
said deflection, codperating regulator- con-
tacts on the other side of said deflection, and

-a cam for actuating said support and said

spring at a_point on the same side of “saia
deflection as said regulator contacts.

12. A combined ignition breaker and -vi-
bratory regulator, comprising in-combina-/
tion a vibratory support, a spring having
one part secured to the lower surface there-
of but insulated therefrom, said support
having a deflected portion to dispose the

“free end of said spring above the free end

of said support, codperating breaker con-
tacts one on each of said free ends, regulator
contacts, one on said support and one on
said springsthe former contact being above
the latter for coGperation, one of said
breaker and reégulator contacts being insu-

Jated from the  member ;on. which it is

mounted, and a cam for actuating said sup-
point in proximity
to said regudator contacts. ‘

In testimony whereof I have signed my
name to this specification this 23d day of
April, 1919. : ‘

MORRIS HIRSCH.
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