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To all whom 1t may concern.:

Be it known that I, Joun Orro Heinze, Jr.,
a cilizen of the United States, residing at
Lowell, in the county of Middlesex and State
of Massachusetts, have invented a certain
new and useful Reversing Timer and Dis-
tributer, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing.

My mvention relates to apparatus which
may be employed for timing the electric
1ignitions of explosive mixtures in what are
known as explosive engines. |

One of the principal objects of my. inven-
tion is to eliminate the so called pitting of
the contacts of the vibrating interrupters of
induction coils. This pitting has been-one

of the greatest defects resulting from the use

~of the vibrating interrupter, for after the coil

20

has been in operation for a nuimber of hours,

‘the pitting becomes so great that the contacts

of the vibrator become actually fused to-
gether and cease wibrating; they thus do

- not mterrupt the current in the primary
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cylhinder.

wire; and consequently, no currents are in-
duced in the secondary wire for the purpose
of causing a spark to jump across the spark
gap m the plug and to fire the charge in the
| The pitting 13 entirely due to the
direction of the current flowing between the

contacts. " If 11 flows 1n one direction, parti-

cles of metal on one contact are carried away
from it and piled up upon the other contact.
A holeis therefore fermed in one contact and
i1 teat of metal upon the other contact; the
teat hecoming more and more embedded In
the hole, the longer the current continues to
How in one direction.

one object of my invention, as above de-
scribéd, 18 to keep these surfaces flat. 1

accomplish this object by providing means.

whereby the cureent flowing through the
primary wire of an induction coil and the
vibrator, may be caused to flow in one diree-
Lion after one interruption, and in the oppo-

silee direction after the next interruption,

and so-on.  As alresult, the sparks at the

a.spark plug do pot vary in intensity, heat and

frequency, and the Tusing of the contacts

¥

Now if the current is
reversed and sent through the vibrator in an-
opposite direetion, the particles of ‘metal
“movean an opposite direction, and the par-
ticles ol metal forming the teat, hegin to [ill
A the hole mm the other contact. |
_The wibrators operate most efficiently
when the surfaces are flat and smooth, hence

}

|

and " the resulting pitting are chiminated.
Therefore, resort has been had to a spark
coll for each eylinder of the engine; further,

resort has also been had to a spark coil com-

bined with a distributing device, whereby
the high voltage current through the sec-

~ondary, may be distributed to each of the

cylinders of the engine, thereby simplifying
thie construction of the apparatus, as by re-
ducing the number of parts, and the conse-
qluellt cost.
the sparking at .the spark plugs was no
more eflicient in one than'in the other of the
above forms, because the pitting of the vi-

But experience has shown that-
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brators takes place as fast in one, as 'in the

other.

The value of my invention will jnow be-

come %ﬂain. By providin(i the primary .cir-
cuit of the vibrating spark coil, with a re-
versing current timer, and hence eliminat-

g the objectionable pitting, the simpler-

construction, viz. that of a single vibrating
spark coil, and a device to distribute the high
voltage current to several cylinders, becomes
avallable for firing the charges in the several
cylinders. - .
- The second objett of my invention is there-
fore to combine in one simple apparatus, a
reversing current timer, a single vibrating
spark coill and a device for distributing a
high potential current successively to spark
plugs in one or more. cvlinders. o
Figure 1 1s a diagrammatic view showing
all of the electrival Teatures of my invention:

Fig. 2 shows in perspective the comlained re-

versing timer and distributer; Fig..3 is a rear
view of the same; Ifig. 4 13 a transverse cen-
tral section partly inelevation; Fig. 5is arear
plan; while Figs. 6 and 7 are respeotively a
plan and an elevation of one of the reversing
current segments.

The drawings illusirate the principle of my

invention, and the best mode now known to

me of making use of that principle, but a
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consideration of the dia,%'rammatic“ view -

shown in Ifig. 1, will ‘ereatly aid the reader
in understanding my invention, as embodied
in the actual ‘apparatus, shown in the.other
figures, and later to be deseribed.. .

A spark coil 1, Fig. 1, of ordinary construc-

tion tnay bhe employed.

- and- a secondary

tucts 4, 5; a condenser 6;

winding 10, one ¢nd of which is grounded; as

at 11, while the other iy connected to a distrib-
uting arm_20, fast to, but-insulated from, o

It has a magnetic
core 2; a primary winding 3; vibrator con-
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cam shaft 21 of an explosion engine. A sge-
ries of distributing terminals 22, 23 24, 25,
18 arranged so thdt the distributing sarm 20
may engage the distributing terminals sue-
cossively ; the terminals being connected, as
by wires, with the insuluted centers of their
respective spark plugs 26, 27, 28, 20, the
latter of which arc assumed to be miounted in
the wall of the explosion chamber of a gaso-
lene ongine. A source of electrical enerey,
as a battery *40, supplies an cvergizing cor-
rent to the primary.  Also operatively con-

‘nected to the cam shaft 21 of the engine, is a
The eleetfrical

reversing current timer 50.
circult conncctmyg the battery 40 and the

-primary winding 3 of the spark coil, is broken

at two places, the battery ends of the circuit
having what may be called two buttery ter-
minals 51, 52; and the primary winding ends
having two primary terwinals 53, 54, The
former terminals alterninte with the latter,
and any two adjucent terminals are ninety
degrees apart. Two reversing current seg-
ments 655, 56, are monunted upon the cam
shaft 21, and are so formed and disposed in
relation to the satd terminals, that while one

reversing current segment 55 completes the

circult between one battery terminul 51, and
one primary terminal 53, the other reversing
current segment 56 compleies the circuit be-
tween the other hattory terminal 52, andd the
other prumary terminal 54, The eircuit be-
ing completed, the baitery current Hows
through the primary winding 3 in one di-
rection, as indicated by arrows in full lines.
But as the cam shaft 21 moves in the direc-
tion indicated by the centrally disposed ar-
row, each .eversing segiment breaks contact
with one of its respective primary terminals,
and the circutt . through "the primary is
broken.. In the meanwhile, the core 2 has
been magnetized by the current flowing
through the primary winding in the direc-
tion indicﬂt&(} by the solid arrows, the ham-
mer 4 huas been attvacted by the core 2,

e lwece

‘the hamuner and-anvil, 4. e. between the con-

tacts of the vibrator. This interruption of
the current has been l'{'[ii"zl.l‘l*tl I SNeCessLon,
cuit 1s completed through the reversing seg-
ments 55, 56; all bemny done with the result,

during that {wl*iml of (tme, the pritnary eir-

that particles of metal have moved from the

hammer to the anvil until the primary cur-
rent was broken by the reversing segmen(s
moving out of contact with one of their re-
spective Lerminals.  Ag the cenmn shalt 2|
ontinues its movement tn the - direetion idi-

cated by thearre wat the center, ench seement

Cremnains in contact with its battery terminal

65

untilafterit contactstlic primary terminal op-

posite to (hat whicl it just left, and i Chis

ingnner, el .of the batteey terininals be-

T
. .

coine conneeted todhe other termiinid of the

.....
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_ aud |
-moved away from the anvid 5, the Fl‘ll_lm Iy
circult broken, and a spark formed
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iy the case on to the same.
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primary winding. Such Being the case, an
energlzing current flows in the direction in-
dicated by the dotted arrows, from battery
40, through the segment 55, the primary
winding 3, segment 56, and back to {mttery.
While the cireuit is complete the interrup-
tiong, between the hammer and anvil, take
place, as hefore, but the current, flowing in
an opposite direction, cuuses these particles
of metal which were piled up upon the anvil
to be thrown back upon the hammer, anad
the surfaces of the contacts to assume their
normal  couditions.  As all the curfenta
Nowing through the primary wee identicn] ex-

copt that tor equal periods of time, currents

flowimg m one direction, alternate with those
flowing in an opposite direetion, the result
follows that particles tending to form a teat
while the current Hows in one diréetion, are
restored from whence they came by the cur-
rent flowing in an oppaosite direction, and the
surfaces of the hammer and anvil tend to re-

mualh smooth.

The distributing arm 20; and the distrib-
uting terminals 22,2324 25, forming part
ol the secondary cireuit, are arrangzed so that
while currents are Howing through the pri-
mary, the distributing arm is in contaet with
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some one of the distributing terminals: and

hence high potential currents are indured in
the secondary winding, and low frou ground
L1, throagh the <aid winding 14, d-mlrﬂmting

arm 20, a distnbuting terminal, as 22, one of

the several spark plogs, as- 26, and across
spark gap 61 to ground, net shown, but as-
sumed to be the exlinder of the engine:  As
the vibrator is working always under con-
diftons which, exeept the divection of the pri-
mary carrent, are the same, the resulting
currents immduced m the sccondary, and
henee the sparks at the spark gaps at the
spark  plugs, are correspondingly  similar,
pﬂrti('u]nrl}' as o heat, ntensity and fre-
queney., | -

1having explamed the dingranunatic repre-
sentation of my imvention, as applied to the
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explosion chamber of a gasolene engine, 1T
witl now dexerthe the construction of an

o A

reversing tnner und distributer, |
I provide a circular ease 60 of {ibrous ma-
teriad, whieh inany snitable manner, may be

actual apparatus embodying the combined: -

| molded into the tl(‘ﬂil‘q‘tl,fnl‘ln zlhf)ll’t- _S{.}llle'.'t)f'

the parts hevemafter mentioned:  The case
may bo supported by means of eve-picce 61
lixed i the back of the case. Centrally
wounted through the hottony of the case, 13 a.
hollow fournal 62 which may be operatively
connecled, as to the ca shaft 21, of a gaso-
lene engine. A long bearing 63 having ex-
ftavior Iateral vibs G4 thereon, s (-(*-nt-mlrv Se-.
cifed to the case by the engagement of the
latter withthe ribs, brought abouat by mold-
| Within the
bearing 63 1s the shouldered journal 62, The

r
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latter 18 adapted to receive longitudinally
the cam shaft 21, to which the journal may
- be removably secured, as by serews. To
assist in preventing the withdrawal of the

5 ahouldereg journal, a .screw 66 is
- through a hole in the inner end of said jour-
‘nal, and has a._lomftudina,l axis, that of the
journal. Mounted upon the free end portion
of thisscrew is a block 67 having theréon arec-
.0 tangular hollow case of insulating material 68
~upon which are mounted in turn, a. metal ring
69 contacting the end of the long bearing 63;
next, a ring of fibrous matenal 70; . next, one
of the metal reversing segments 55; next, a
15 piece of insulating material 71; and next, the
- - second metal reversing segment 56. :Adjacent
to thislattersegmentisapieceafinsulation 72.
A metallic distributing arm: 20 is made fast
to one end of an insulating &xtension piece

20 73, adapted to be secured to the shaft 62
- the other end of thid, "éce has therein a hole |

with which said rectunmgular block 67 is in
-engagement. This piece has also a nut 74,
fixedly molded into the bottom of said hole,
25 and adapted to be engaged by the thread of
said screw 66. It will now be plain, that by
‘screwing the threaded portion of the screw
66 1nto the nut 74, the extension piece is
~ caused to force the rings and segments on the
30 block close together, and bind them securely
by compressing "the fibrous block and ex-
panding it into locking engagement with

- sald rings and segments. |

A shoulder 75, parallel with the bottom of |
35 the case and at right angles with the longi- |
tudinal axis of the shaft, is molded upon the !

inside of the case, to sustain the battery ter-
- minals 51, 52, and the primary terminals 53,
94, to which are lead, through suitable in-
40 sulated metallic lugs 76, 77, 78, 79, molded
. Into the case, batter '
wires. . The plane o.f_tiyis shoulder 75 is such
that when the. said terminals are mounted
thereon, the arms 80, 81, of one reversing
45 current segment 55 may contact one side of
- the terminals, and the like arms of the other
reversing current segiment 56 may contact
“the other side of said terminals. o
- Upon what may. be termed the top of the
80 case, are mounted the high voltage distribut-
Ing terminals 22, 23, 24,25, from which are
led through suitable insulated
82, 83, 84, 85, molded into the case, distribut-
~ Ing wires 86, 87, 88, 89, to be connected, say
66 with sparking apparatus. These distribut-
mg terminals lie in the plane of the mpve-
- ment of the distributing arm 20 for the pur-
pose of being engaged by it, in its rotation

. with the shaft. _ |
60 case also a fifth insulated metallic lug 90,

through which leads a high voltage wire 91

- from the secondary of the induction coil, to
‘& stationary connecting arm 92, for connect-
. Ing the high voltage yy%re with the distribut-
65 Ing arm, by frictional bngagement. A cover

assad:

metallic Tugs

‘There is molded into the

aly

wires and primary |

* tic.ularTy

&

. [ N
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93 for the case ‘is gmvid&d, and if desiréd,
may have a piece of glass 94 therein, to per-
mit a view of the parts. The cover and the

case may be secured together by the use of
screw threads 95, as shown in Fig. 4, or the
threads may be dispensed with, and reliance

placed upon the frictional engagement of the
cover and case; the engaging surface of the

case being shown in Fig. 2.

The contacting surfaces between distribut-
mg arm and at terminals, and between the

0

70

reversing segments and their terminals, may

be of any suitable form. That of the revers-
ing segments shown in the drawings,
1 Figs, 6 and 7, is simple and effi-

cient. The segment is struck up out of the

metal, and may be said to consist of a central
portion 96 having a square hole cut, therein,

and two wing portions 97, 98, integral with
the central portion, and having two contact
arms 80, 81, mnety degrees apart and de-
pending one from each wing.

par-

80

807

It will be

noticed that one reversing segment is located -

180 degrees ahead of the other segment; that
the contact arms.of one segment engsge only
one side of the terminals, while the contact
arms of the other segment engage the oppo-
site side of said terminals; and that the con-

tact arms of each segment, which are ninety

degrees apart, simultaneously engage two
terminals ‘or one terminal, thereby complet- -
{Ing the primary circuit, in one. direction:.

90
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breaking the said circuit; and then complet- -

ing the circuit in an op ][}osite'directiﬂn‘

I have now shown how I .accomplish the
~second object of my invention, namely, a re-

100 -

versing tiner- and distributer, conventently.
simple, and efliciently combined in one piece. + -

of mechanism._
- What I elaim 1g:-— °

- 105

1. An, induction. coil used in connection .. =i

| with a gas engine, and having a core of mag- .+
‘netic material; a primary winding thereon;a -
vibrator connected to sald primary winding . " i
to Imterrupt an electrical current through
sald primary winding; a battery; two bat- -
tery terminals connectéd to. said battery; .

two primary teriminals connected with said e

primary winding; the battery, terminals and .

L ]

the primary terminals, in arrangement, be-

ing alternate; two reversing current segs.t

ments mounted upon a shaft, driven by said
engine, i whereby each of the battery ter-
minals may be connected to one of the two
primary terminals, and then to the other of

sald primary terminals; all designed: for the

purpose ol causing the regular automatic re-

verse ol the several connections and the di--

rection of the current through the primary
winding to prevent the formation of a teat and

uch the primary current passes.

a ]pit in the contacts of the vibrator, through
W '

. L LI
- . . Tt
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2. An Induction coil used in connection

with a gas engine, and having a core of mag-

netic material ; a primary winding thereon; a

130
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- sald primary winding ; a battery ; two battery
sald battery: two pri- |

50

‘mary terminals connected with

‘whereby each of the

4

A

vibrator connected to said
to mnterrupt an electrical current through
said primary winding; a battery ; two baitery
terminals conneeted to said battery; two pri-
sard primary
winding; the battery terminals, and the Pri-
ary ternunuls, in arrangement being alter-
nate; two reversmg current segments mount -
od - upon a shaft, driven by said engine,
whereby each. of the battery terminals may
he connected to one of the two primary ter-
minats, and then to the other of said primary
terninals; a secondury winding wound about
satd core and said primary winding: all Je-
signed for the purpose of imducing in the sec-
ondary winding higly vollage currents having

the same frequeney and Intensity therein.

3. An induction coll used 1In connection
with a gas cngine, and having a core of Inag-

netic material; a pri mary winding thereon; a

vibrator connected to spid primary winding
to mterrupt an electricen) current through
said primary wi ndimg; a battery: two battery
terminals connected to said battery; two pri-
ary ternimals connected with sad primary
winding: {he battery terminals, and the pri-
mary terminals, in arrangement, being alter-
nate; two reversing current segments mount-
o upon a shaft, driven by said engine,
battery terminals may
be conneeted to one of the bwe primary ter-
mmals, and then to the other :
termimals; a secondary windin ¢, wound about,
saud core and said primary winding, and
srounded; o sparking  deviee which 13
grounded; and means whereby the sccondary
winding may be connected to the insulated
metallic portion. of the sparking device,
whereby there may be formed gt the spark
gap of said sparking device, sparks having
substantially the |
requency. :
4. An induction coil used in connection
with a gas en ine, and having a core of mag-
netic J'Imteria,f;; & primary winding thereon ;8
vibrator conneuted to sajd primary winding
Lo mterrupt an electrical current through

termmals connected to \
mary terminals connected with said

ATy, prinary
winding;

Ty}

primary winding

of said primary.

same heat, intensity and |

the dis tributing

N arrangement the battery  ter- |

889,305

minals, alternating with the primary ter-
minals; two reversing  current segments

mounted upon a shaft, driven by said en-

gme, whereby each of the battery terminals
may. be connected to one of the tweo primary
terminals and then with the other of sa1d
primary terminals; a secondary
wound about said core and
winding, and grounded: a series of grounded
sparking devices; a series of d Istributing  ter-

minals each of whicl; js e]ectrimlly connected

portion of its re-
distributing arm

with the insulated metallic
spective sparking device: g
ka'.(-.tIﬁi{:a]ly connected to  said secondary
winding; means whereby said distributing
arm 18 operatively connected to said. shaft
operating the reversing current segments ;
sald distributing terminals being arranged in
their relation to the distributing arm, so that
the distributing arm su ccessively engages the
distributing terminals when the battery cur-
rent is flowing through the primary winding.
5. A shaft of a gas engine, mounted in a
CASING; TeVersing seginen ts mounted on said
shaft and insulated therefrom; a distributino
arm mounted upon said shaft and insulate
therefrom: battery terminals and rImary
terminals, alternately arranged within said
case, and -msulated therefrom, and adapted

‘to be engaged by said reversing current seg-

ments; distributing terminals mounted in

said case, insulgted therefrom ; and designed

to be successively engaged by said distribut-
Ing arm; a high voltage termingal mounted in
sald case and msulated therefrom; and a con-

necting -arm, whereby, electrical connection

may be made between said high voltage ter-

mmal and said distributing arm:. said dis-
tributing seginents, the battery terminals,
and the primary termutals, all being so ar-
ranged that an electrical current may flow
through the primary terminals i one direc-
tion, and then in an opposite direction, while
Arm 1s In contact with any
one of the distributing terminals. |
In testimony whereof I affix my signature
presence of two witnesses. I
- JOLIN OTTO HEINZE, Jr.

Witnesses: - coo L

E. F. Un1ac, '

FJ.V Daxiv
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