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UNITED STATES PATENT OFFICE. 
JOHN OTTC) If EINZE, JR OF LOWELL, MASSACHUSETTS, 

REVERSING TMER AND DISTRIBUTER. 

No. 889,305. specification of Letters Patent, 
Application fled November 30, 1906, Sorial No, 345,861, 

Patented June 2, 1908. 

To all whom it may concern: 
Be it known that I, Joi NOTTo HEINZE, Jr., 

a citizen of the United States, residing at 
Lowell, in the county of Middlesex and State 
of Massachusetts, lave 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 invention relates to apparatus which 

may be employed for timing the electric 
ignitions 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 
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has been in operation for a number of hours, 
the pitting becomes so great that the contacts 
of the vibrator become actually fused to 
gether and cease vibrating; they thus do 
not interrupt the current in the primary 
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 in the plug and to fire the charge in the 
E. The pitting is entirely due to the 
direction of the current flowing between the 
contacts. If it. flows in one direction, parti 
cles of metal on one contact are carried away 
from it and pilel up upon the other contact, 
Alh () is therefore El in one colntact and 
a tealt of metal upon the other contact; the 
teat becoming more and nore embecided in 
the hole, the longer the current continues to 
few ill one (lirection. Now if the current is 
reversed and sent through the vibrator in an 

(site direction, the particles of metal 
in v ii) at opposite lirection, and the par 
ticles ( Iletal forming the teat, begin to fill 
trip the hole in the other contact. 
The vibrators operate most efficiently 

when the surfaces are flat, and smooth, hence 
one object of ply invention, as above de 
scribed, is t) keep these surfaces flat. I actoirplish this object by providing means whereby the current flowing through the 
primary wire of an induction coil and the vibrator, may be caused to ?low in one direc 
tion after one interruption, and in the oppo 
sit? direction after the next interruption, 
and soon. As a result, the sparks at the spark plug lo not vary in intensity, heat, and 
frequency, and the fusing of the contacts 

and the resulting pitting are eliminated. 
Therefore, resort has been had to a spark 
coil for each cylinder 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 
the construction of the apparatus, as by re 
ducing the number of parts, and the conse 
lent cost. 

E. sparking at the spark plugs was no 
more efficient in one than in the other of the 
above forms, because the pitting of the vi 
brators takes place as fast in one, as in the 
other. 
The value of my invention will now be 

come play By E. the primary cir cuit of the vibrating, spark coil, with a re 
versing current timer, and hence eliminat 
ing the objectionable pitting, the simpler 
construction, viz. that of a single vibratin 
spark coil, and a device to distribute the E. 
voltage current to several cylinders, becomes 
available for firing the charges in the several cylinders, 
The second object of my invention is there 

fore to combine in one simple apparatus, a 
reversing current timer, a single vibrating 
spark coil and a device for distributing a 
high potential current successively to spark 
plugs in one or more cylinders. 

Figure 1 is a diagrammatic view showing 
all of the electrical features of my invention; 
Fig.2 shows in perspective the combined re 
versing timer and distributer; Fig. 3 is a rear 
view of the sanc; Fig. 4 is a transverse cen 
tral section partly in elevation; Fig. 5 is a rear 
plan; while Figs. 6 and 7 are respectively a 
plan and an elevation of one of the reversing 
current segunents. : 
The drawings illustrate the principle of ray 

invention, and the best mode now known to 

But experience has shown that 
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me of making use of that principle, but 10? 
consideration of the title, view - shown in Fig. 1, will greatly aid the reader 
in understanding my invention, as embodied 
in the actual apparatus, shown in the other 
figures, and later to be described. . . . 
A spark coil 1, Fig. 1 of ordinary construc 

tion may be employed. It has a magnetic 
core 2; a primary wincling 3; vibrator con 
tacts. 4, 5; a condenser 6; and a seconday winding 10, one (nd of which is grounded, is 
at 11, while the other is connected to a distrib 
uting arm. 20, fast to, but insulated from, a 
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moved away from the anvil 5, the 
circuit broken, and a spark formed 
the hamler and anvil, i.e. between the 'on 

cam shaft 21 of an explosion engine. A sc 
ries of distributing terminals 22, 23, 24, 25, 
is arranged so that the distributing strin 20 
may engage the distributing terminals suc 
cessively; the terminals being connected, as 
by wires, with the insuluted centers of their 
respective spark plugs 26, 27, 28, 29, the 
latter of which are assumed to be infounted in 
the wall of the explosion chamber of a gaso. 
lene engine. A source of clectrical energy, 
as a battery '40, supplies an energizing cir. 
rent to the primary. Also operatively co 
nected to the can shaft 21 of the engine, is a 
reversing current tilac 5(). The electrical 
circuit collecting the lattery 4{) lic to 
primary wilding 3 of the spark coil, is broken 
at two places, the lattery ends of the circuit 
having what may be called two battery ter 
minals 51, 52; and the primary wincling ends 
having two primary terminals 53, 54. The 
former terminals alternate with the latter, 
and any two adjacent terminals are lunety 
degrees apart. Two reversing current seg 
ments 55, 56, are mo inted upon the car 
shaft 21, and arc, so formed and disposed in 
relation to the said terminals, that while one 
reversing current segment 55 completes the 
circuit between one battery terminal 5t, and 
one primary terminal 53, the other reversing 
current segment 56 comple is the circuit be 
tween the other battery terminal 52, at the 
other primary terminal 54. The circuit be 
ing completed, the battery current low's 
through the primary, winding 3 in he di 
rection, as indicated by arrows in full lines. 
But as the can shaft 21 moves in the direc'-- 
tion indicated by the centrally disposed ar 
row, each evorsing segment breaks contact 
with one of its respective primary ternainals, 
and the circuit through the primary is 
broken. In the inneanwhile, the core 2 has 
been lagnetized by the current flowing 
through the primary winding in the direc 
tion Eiled by the solid arrows, the han 
mer 4 has been attracted by the 'ore 2, and 
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tacts of the vibrator. This interruption of 
the current has been repeated in succession, 
during that E" of time, the primary 'ir cuit is completed through the reversing ser 
ments 55, 56; all being cine with the result, 
that particles of metal have noved from the 
hanner to the anvil until the primary cur 
rent was broken by the reversing signe (s 
moving out of contact with one of their re 
spective terminals. As the 'un shaft 2 
continues its novenient in the reti I in li 
cated by the arruw at the ceater, each segment 
remaius in contact, with its battery ('raniinal 
until after it contacts tie primary terminal op 

65 

posite to that which it just left, an in this 
imanner, each of the battery teriinals be 
coine connected the other ternitial of the 
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primary winding. Such leing the case, an 
energizing 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 lack to E. 
While the circuit is complete the interrup 
tions, between the halinier and anvil, take place, as before, but the current, flowing in 
an opposite direction, causes these particles 
of metal which were piled up upon the anvil 
to be thrown) back pol) the hainmer, aid 
the Strfaces of the contacts to assume their 
ormal conditions. As all the currents ?lowing thri tigh the primary arc identical ex 

cept thit for ecial periods of time, currents 
flowing in Inc. (lirection, alternate with those 
flowing in an opposite lirection, the result 
follows that particles tending to form a teat 
while the current flow's in one direction, are 
restored from whence they cane by the cur. 
retat flowing in an opposite lirection, and the 
surfaces of the haunner and anvil tend to re 
main sin(i)th, 
The listributing aril 20, and the distrib 

uting terminals 22, 23, 24, 25, forming part 
of the seco (lary circuit, are it ranged so that 
while currents are ?lowing trough the pri 
nary, the distributing arm is in contact with 
sone one of the distributing terminals; and 
hence high potential 'tirrents are incited in 95 
the sect) in ry winting, und ?low frou gro and 
1, thrigh the saic willing f { }, distributing 

urn. 2), a distributing terminal, as 22, one of 
thc: several spark plings, as 26, and across 
spark gap (51 to gro inct, it slown, but as 
set to be the cylinder of the engine. As 
the Yilator is working always, under con 
citi) is which, except the direction of the pri 
mary currett, are tlho sate, the resulting 
('irrents induced in the secondary, and 
hence the sparks at the shark gaps at the 
spark plugs, are correspondingly similar, 
EE as to heat, intensity and fre 
quency. 

living explained the diagranamatic repre- ill3 
seritation of my invention, as applied to the 
explosion chamber of a gasolene engine, I 
will now descrile the construction of an 
a 'tal apparatus embodying the combinic d. 
reversing liner and distributer. 

provide a circular case 60 of ?ilbrous ma 
teria, whic' in any suitable nanner, may be 
molded into the desired for about some of . 
the parts he reini?ter mentioned: "The case 
inlay by supported lyricans of eye-piece 61 120 
fixed in the back of the ease. (entrally 
route through the litton of the case, is a . 
ill wirin (52 which intly be operatively 

('one' tes, as to the can shaft 21, of a gaso. 
lene engine. A long hearing 63 having ex- 125 
?erior lateral ribs 6- thereon, is centrally ser, 
cured to the case by the engagement of the 
latter with the ribs, brouilt about by moll 
ing the case on to the same. Within the 
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bearing 63 is the shouldered journal 62. The 189: 
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latter is adapted to receive longitudinally 
the cam shaft 21, to which the journal may 
be removably secured, as by screws. To 
assist in preventing the withdrawal of the 

5 al journal, a screw 66 is 
through a hole in the inner end of said jour 
nal, and has leftist axis, that of the journal. Mounted upon the free end portion 
of this screw is a blocké7 having thereon a rec 

to 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 material 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 this lattersegmentis a piece finsulation 72. 
A metallic distributing arm 20 is made fast 
to one end of an insulating extension piece 

assed: 

ticularly in Figs. 6 and 7, is simple and effi 

20 73, adapted to be secured to the shaft. 62; 
the other end of this éce has therein a hole 
with which said rectangular 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 into 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 
said 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, 
54, to which are lead, through suitable in 

40 sulated metallic lugs 76, 77, 78, 79, molded 
into the case, battery wires and primary 
wires. The plane of this 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 segment 56 may contact 
the other side of said terrhinals. 
Upon what may be termed the top of the 

50 case, are mounted the high voltage distribut 
ing terminals 22, 23, 24, 25, from which are 
led through suitable insulated metallic lugs 
82, 83, 84,85, molded into the case, distribut 
ing wires 86, 87, 88, 89, to be connected, say 55 with sparking apparatus. These distribut 
ing terminals lie in the plane of the move 
ment of the distributing arm 20 for the pur 
pose of being engaged by it, in its rotation with the shift. There is noided into the 

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 
a stationary connecting arm 92, for connect 
ing the high voltage (i. with the distribut 

65 ing arm, by frictional engagement. A cover 

s 

93 for the case is provided, and if desired, 
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 fictional engagement of the 
cover and case; the engaging surface of the 
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case being shown in Fig. 2. 
The contacting surfaces between distribut 

ing arm and atterminals, and between the reversing segments and their terminals, may 
be of any suitable form. That of the revers ing segments shown in the drawings, par 
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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 85 
arms 80, 81, ninety degrees apart and de 
pending one from each wing. It will be 
noticed that one reversing segment is located 
180 degrees ahead of the other segment; that 
the contact arms of one segment engage 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; 
breaking the said circuit; and then complet- . . . 
ing the circuit in an opposities; I have now shown how I accomplish the 
second object of my invention, namely, a re 
versing timer. and distributer, conveniently 
simple, and efficiently combined in one piece, 
of mechanism. . . . . . . 

What, I claim is:- . . . 
1. An induction coil used in connection . . . 

with a gas engine, and having a core of mag 
netic material, a primary winding thereon; a 
vibrator connected to said primary winding . . . 
to interrupt an electrical current through 
said primary winding; a battery; two bat-, 
tery terminals connected to said battery 
two primary terminals sonnected with said : 
primary winding; the battery, terminals and 
the primary terminals, in arrangement, be: 
ing alternate; two reversing current seg: it's 
ments mounted upon a shaft, driven by said 
engine, whereby each of the battery ter 
minals may be connected to one of the two 
primary terminals, and then to the other of 
said primary terminals; all designed for the 
purpose of causing the regular automatic re 
verse of the several connections and the di 
rection of the current through the primary 
windling to prevent the formation of a teat and 
a pit in the contacts of the vibrator, through WA the primary current passes. 

2. An induction coil used in connection 
with a gas engine, and having a core of mag 
netic material; a primary winding thereon; a 180 
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vibrator connected to said primary winding 
to interrupt an electrical current through said primary winding; a battery; two battery 
terminals connected to said battery; two pri 
'mary terminals connected with said primary 
wildling; the battery terminals, and the pri 
mary terminals, in arrangement being alter 
nate; two reversing current segments mount 
cd up in a shaft, driven by said engine, 

10 whereby each of the battery terminals may 
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be connected to one of the two primary ter 
minals, and then to the other of said primary 
terminals; a seconditury winding wound about 
sail core and said primary windling; all de 
signed for the purpose of inducing in the sec 
on lary winding high voltage currents laving 
the same frequency and intensity therein. 

3. An induction coil used in connection with a gas engine, and having a core of hag 
netic material; a primary winding thereon; a 
vibrator connected to saic primary winding 
to interrupt an electrical current through 
said primary windling; a battery; two battery 
terminals connected to said battery; two pri 
mary terminals connected with said prinary winding; the battery terminals, and the pri 
mary terminals, in arrangement, being alter 
nate; two reversing current segments mount 
ed upon a shaft, riven by said engine, 
whereby each of the battery terminals may 
be connected to one of the two primary ter 
Iminals, and then to the other of said primary. terminals; a secondary winding, wound about 
said core and said, primary winding, and grounded; a sparking device which is 
grounded; and means whereby the secondary 
winding may be connected to the insulated 
metallic portions of the sparking device, 
whereby there may befornied at the spark gap of said sparking device, sparks having 
substantially the same heat, intensity and 
frequency. - - 

4. An induction coil used in connection 
with a gas engine, and having a core of mag 
notic material; a primary winding thereon; a 
vibrator connected to said primary winding 
to interrupt an electrical current through said primary winding; a battery; two battery 
terminals connected to said battery; two pri-1. mary terminals connected with said primary winding; in arrangement the battery, ter. 
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minals, alternating with the primary ter 
minals; two reversing current segments 
mounted upon a shaft, driven by said en 
gine, whereby each of the battery terminals 
may be connected to one of the two primary 
terminals and then with the other of said 

55 

primary terminals; a secondary, winding 
wound about said core and said primary 
winding, and grounded; a series of grounded 
sparking devices; a series of distributing, ter 
minals each of which is electrically connected 
with the insulated metallic portion of its re spective sparking device; a distributing arm 
ER connected to said secondary winding; means whereby said distributing 
arm is operatively connected to said shaft operating the reversing current segments; 
said distributing terminals being arranged in 
their relation to the clistributing arm, so that the distributing arm successively engages the 
distributing terminals when the battery cur 
rent is flowing through the primary winding. 

5. A shaft of a gas cangine, mounted in a 
casing; reversing segments mounted on said 
shaft, and insulated therefrom; a distributing 
arm mounted upon said shaft and insulated 
therefrom; battery terminals and primary 
terminals, alternately arranged within said 
case, and insulated therefrom, and adapted 
to be engaged by said reversing current seg 
ments; distributing terminals mounted in 
said case, insulated therefrom, and designed to be successively engaged by said distribut 
ing arm; a high voltage terminal mounted in 
said case and insulated therefrom; and a con necting arm, whereby, electrical connection 
may be made between said high voltage ter 
minal and said distributing arm; said dis 
tributing segments, the battery terminals, 
and the primary terminals, all being so ar 
ranged that an electrical current may flow 
through the primary terminals in one direc 
tion, and then in an opposite direction, while the distributing arm is in contact with any one of the distributing terminals. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOHN OTTO HEINZE, Jr. Witnesses: . . 

E. F. UNIAC, 
F.J. W. ) AKN 

80 

65 

70 

75 

80 

85. 

90. 

95 

  


