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The invention relates to ignition timing-devices-
and more particularly to apparatus-for correlat--

ing the point of ignition in a cylinder of an in-
ternal combustion engine to the top-dead-center
position of the piston.

The device of the instant invention provides a

means of observing together the moticn of the
piston in g given eylinder and the ignition of the
¢cylinder,

The applicant has further provided such an ap-.

raratus that is compact, efficient, simple in opera~
tion, and can be easily and reasonably construcied
of standard parts and materials, and enablés
more accurate setting of the timing than canbe
obtained by previously-known methods and de-
vices.

The instant invention further provides a device-

of the type described which can be housed in a
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small, portable case, or can be incorporated into -

the well-known types of engine-testing machines.

Furthermore, the applicant has provided an
ignition timing device that is particularly useful
in the timing of automobile engines and which
may be used in comfort without the user being re-
quired to get under the car or in any awkward
position as is the case with previously-known
methods and devices in this field.

With the above objects in view, as well as others
which will appear as the specification proceeds,
the invention comprises the- construction, ar-
rangement, and combination of parts:-as now to
be fully described and as hereinafter to be specifi-
cally claimed, it being understood that:the dis-
closure herein is merely illustrative and intended

in no way in a limiting sense, changes in details .

of construction and arrangement of parts being
perniissible so long as made within the scope of
the invention and the scope of the claims which
follow.

The character of the invention, however, may.

be best understood by reference to certain of its
structural forms, as illusirated by the accom-
panying drawings in which:

Figure 1 is a plan view of the entire apparatus
with sections broken away for clarity of presenta-
tion.

Figure 2 is a schematic view of the apparatus
showing, principally, the electrical circuits and
their relationship to the various mechanisms.

In the following description and in the claims;
parts will be identified by specific names-for con-
venience, but they are intended to be as generic
in their application to similar devices as is possi-
ble; Furthermore, like references denote like
parts in the several figures of the drawings,
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B

In the operation of ‘internal cembustion: en=-
gines; itis quite important that the time of igni--
tion of-a particular cylinder have a definite rela-
tionship to the time when the piston in that cylin--
der reaches its uppermost point in the cylinder;
generally known as “top dead center” In the-
past, this timing has been done by making use-of
a stroboscopic light and a mark on the flywheel-
of the engine. The mark is so placed as to be at-
the uppermest position when the first eylinder is
intop dead cenfer position. On some engines-this
mark-is stamped on the Aywheel, but such a mark
can be'made by the mechanie by “feeling out™ top-
dead center while rotating the crankshaft- by:
hand or by use of some sort of indicator resting
on top of the piston and protruding from the
spark-plug aperture. In any case, once this mark
has been obtained, a neon light is attached from:
the free spark-plug wire of the first eylinder to.
ground and, of course, it flashes every time a.
sparking-current is induced in the secondary of
the ignition coil. The mechanic then fiashes the
lamp on the turning flywheel while the engine is
idling and the flashing of the lamp shows how far
before or after dead center the ignition is seb,
Then, the housing, bearing the breaker points of
the distributor, is votated about the shafi of the
distributor-until the flashing of the lamp shows
that the ignition is set a the proper point with
relation to top dead center. The diffculties and
inaccuracies of this method are appavent. The
Inaccuracy of the marking is always present, as
well as the difficulty of knowing when it is in the
highest median position in iis rotation. Perhaps
the greatest difficulty lies in the fact that the dis-
tributor-in most automobiles is on top of the en-
gine; while the flywheel is in the front hotiom
portion. This means either that two men are re-
quired to adjust the timing, that is, one to adjust
the distributor-while the other holds the lamp and
watches the flywheel, or that one man has to do.
it by the trial-and-error method of first setting
the distributor by guessing and then observing
the fiywheel to see if he has guessed correctly.
- Needless to say, the fact that the number of de-.
grees that the flywheel mark is before or. after
dead center is a matter of estimation makes for
inaccuracy, to say the least.

Referving now te the drawings, the applicant’s

50 device consists generally of 2 mechanical ar-

rangement iZ for duplicating or indicating the.
position-of the piston in the cylinder under con-
sideration, and an electrical civcuit i3 for indicat-
ing the exact point-of top dead center of the pis~

55, ton -and the -exact time of ignition of the spark
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plug of the cylinder under consideration. Con-
sidering first the mechanical arrangement {2, a
pressure hose {4 is connected to any cylinder by
means of an adapter 83. The commercial adapta-
tion of the applicant’s device would be furnished
with a series of adapters to fit any spark plug
socket encountered. The hose {4 is connected
through a T-fitting 32 to a cylinder {6 on one
hand and a relief valve i5 on the other hand.
Sliding in the eylinder 15 is a piston 11 which is of
generally elongated cylindrical shape. The cylin-
der 16 is fixed to a frame 37 which, in turn, is
fixed to a base member 33 which supports all of
the parts of the device. Welded to the generally
central portion of the piston 1T is a cross-piece 35
which may be slidable along guide member 43, the
ends of said cross-piece being attached to the
frame $7 by means of light coil springs 35, so that
the piston, when not under compulsion, is drawn
into the cylinder. In practice, a snubber 34 of
resilient material will be positioned between the
cross-picce 33 and the mouth of the cylinder to
prevent noisy opsration. The end of the piston 11
away from the eylinder is formed with a flat sur-
face to which is attached a pointer 8. The
pointer is pivosally attached to the base 38 by
means of a bolt 35, and slidably attached to the
piston {7 by means of a holt 48 on the piston and
an elongated slot 41 on the pointer. Also fixed to
the base 38 is a scale i§ whose markings are ar-
ranged to lie under the arc traversed by the free
end of the pointer (8. An auxiliary indicator 42
may be pivotally attached to the scalie {9 for a
purpese to be explained later.

Considering next the electrical circuit 13, a
breaker switch 44 is fixed to the base 38 adjacent
the end of the piston {¥ which is away from the
cylinder 15, said switch &4 consisting of a fixed
contach 28 and a movable contact arm 21 which is
spring-hiased to closed position. The movable
contact arm 2t is positioned perpendicular to the
path of motion of the piston {71 and arranged SO
that the piston in its extreme position out of the
cylinder i§ will contact the intermediate portion
of said arm, thus breaking switch 44, A con-
denser 2¢ is connected across said switch and tiie
movable contact arm 21 is connected to ground
through a circuit switch 32. The fixed contact 20
is connected to one side of the primary 24 of a
transformer or coil 26, the other side of which is
connected to the “hot” or non-grounded side of
the battery &i of the automobile. The secondary
58 of the coil 26 is connected on one side to the
battery thrcugh the same lead used in connect-
ing the primary 24 thereto and on the other side
to one filament lead a necn lamp 28 which is
mounted on the frame §7 or in some other con-
venient place. The other filament lead of the
lamp 28 is attached to ground. Another neon
lamp is provided, preferably mounted above the
scale 14, as shown, said lamp having filament
leads {1 and 8¢ for attachment, one to ground and
the other to the wire leading from the distributor
for attachment during the operation of the engine
to the spark plug of the cylinder peing used. The
whole apparatus can be mounted as a convenient,
compact unit in a case or in the ordinary conscle-
type engine analyzer, whichever is preferable.

In operation, the engine is started and the ialer
adjustment is moved until the engine is idling at
about 500 R. P. M. Then, the ignition wire is re-
moved from the spark plug of the cylinder to be
used, which may be any cylinder, and the spark
plug is also removed. The valve {5 is opened and
the adapter 33 is screwed into the spark plug
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aperture. If the hose 14 is not already joined to
the adapter 33, then this is done. The common
lead of the coil 26 is connected to the “hot”
side of the battery, and the base 38, to which all
ground leads are preferably attached, is grounded
to the automobile frame or any convenient place.
The free lead {1 of the lamp 29 is connected to the
ignition wire of the cylinder heing used. While
this is being done, the switch 32 is kept in op=n
position, and, after all electrical connections have
been made, that switch may be closed. Of course,
it may be found preferable to make all the pre-
ceding connections before the engine is started.

Next the valve 15 is slowly closed until the
pressure building up in the cylinder {6 will move
the piston 171 outwardly against the biasing of the
springs 36. Since the pressure in the engine
cylinder is greatest when the engine piston is at
top dead center, and since the displacement of the
piston 17 outwardly of the cylinder 18 is directly
proportional to the pressure in said cylinder, it is
evident that the time of greatest displacement
of the piston 17 is the time when the engine piston
is in top dead center position. Now, the actual
amount of displacement of the piston 17 is de-
pendent on the amount of the pressure from the
engine cylinder {4. The next step, then, is to
continue to close the valve uatil the niston con-
tacts the movable arm 21 of the breaker switch,
at which time the lamp 28 will light momentarily
in & manner to be described later. It is important
to close the valve only to the point where the
piston {7 begins to break the switch; in other
words, for an accuraie determination of top dead
center the switch must be opened by a very small
increment of movement of the piston (7 at ils
position of greatest displacement from the cylin-
der 18. Also, it can be seen that the reciprocating
motion of the piston 17 will result in the pivoting
of the pointer {8 about its pivot poind 23, the dif-
ference in the distance from the pivot 33 te the
holt 48 guring a cycle being compensated for in
the elongated slot &£1. The scale 18 will be cali-
brated to show the degrees of rotation of the en-
gine crankshaft. For most purposes, a lineas
scale will be sufficient, but for extreme accuracy,
the scale may he non-linear to compensate for the
fact that the relationship between engine piston
displacement and engine cylinder pressure may
not be g linear relationship in a given application.

Going back to the electrical circuit 3, it can
be seen that, while the contacts 20 and 21 are
closed, direet current from the battery will flow
through the circuits including the primary 24 and
the secondary 25 of the coil 26, but the voltage
will be too low to light the lamp 28, which is
selected with that quality. However, when the
arm 2i is moved away from the contact 20, there
is no current flow through that circuit; as a re-
sult, a charge builds up in the condenser 23 until
the voltage reaches the breaking point. When the
breaking point is reached, the condenser 23 dis-
charges into the primary circuit; this induces a
momentary high voltage flow of current in the
secondary 28 of the coil and this is sufficient to
make the lamp 22 glow for a shert time. If will
be appreciated that the electrical lag is very
small compared with the speed of the mechanical
movements involved and that the error introduced
thereby will be negligible. In addition, it will be
noted that the lamp 29 is selected to respond to
the ignition charge released by the distributor,
and, thus, will flash momentarily at the same time
that the plug would spark in the ordinary opera-
tion of the engine cylinder being used.
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Now, having adjusted the pressure admitted to
the cylinder i§ so that the piston 17T just barely
breaks the connection hetween arm 21 and con-
tact 28, the lamp 28 is then flashing when the en-
gine piston is at top dead center. Of course, it
would be possible to observe the point on the scale
at which the pointer 18 stops moving in one di-
rection end starts moving in the other direction
and note that point as indicating top dead center

were it not for the fact that the engine piston, and 1

thus, indirectly, the pointer, moves very little
and very slowly for, say, fifteen degrees before and
after top dead center. This makes a visual selec-
tion of top dead center by observing the extreme
movement of the pointer very inaccurate; there-
fore, a more sensitive electrical method is pro-
vided by the applicant, as has been described.
Top dead center can be determined, then, by
cbserving where the pointer is when the lamp 28

flashes and by setting the auxiliary indicator 42 ¢

at that point. Then the flashing of the lamp 29
will show where the indicator, and, thus, where
the piston is with relation to top dead center in
terms of degreess of rotation of the crankshaft.
The indicator moves slowly enough so that one
can always tell whether the lamp 29 is flashing
before or after top dead center.

Then, of course, the distributor housing and
breaker points are adjusted around the rotor until
the flashing of lamp 29 on the pointer {8 and the
scale £9 shows that the ignition is timed to fire at
the desired number of degrees of rotation of the
crankshaft before or after top dead center, which
setting is the purpose of this apparatus.

Among the evident modifications to the device
is the provision of a movable scale which elimi-
nates the need for an auxiliary indicator such as
42. In the case of a movable scale, the scale can
e moved until the zero marking is under the posi-
tion of the pointer {8 at top dead center; then the
timing can be read and adjusted as before.

It is evident that other indicating devices can
be used in place of the lamp 28. An ordinary
spark plug will flash sufficiently to give a goed in-
dication. A pair of ear-phones will respond to
the “breaking” of the condenser 23 also.

Another change that may be made within the
seope of this invention is to place the lamp 28 be-
side the lamp 29 so that both may flash directly

on the pointer (8 and the scale {9, thus “stopping” *

the motion kecause of the stroboscopic effect of
the lamps.
Having thus described my invention, what I
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claim as new and desire to secure by Letters Pat-
ent is:

1. An ignition timing device for internal com-
bustion engines, comprising: a conduit connected
to the spark plug aperture in a cylinder of an
engine, a fitting including a relief valve connected
to the other end of said conduit, a cylinder con-
nected to said conduit through said fitting, a pis-
ton sliding in said cylinder, spring means biasing
said piston into said cylinder, a pivotally-mount-
ed pointer attached to said piston and actuated
thereby, a scale over which said pointer passes,
a normally~closed switch positioned so as to be
opened by said piston in its extreme position out
of said cylinder, a condenser attached across said
switch, a transformer whose primary is connected
in series with said switch, a battery connected in
series with said switch and with the primary and
secondary of said transformer, a first lamp con-
nected in series with said secondary and said bat-
tery, and a second lamp connected in series with
said battery and with such part of the ignition
system of the engine as relates to said cylinder.

2. An ignition timing device for internal com-
bustion engines comprising a mechanical means
responsive to the pressure in an engine cylinder
generally to duplicate the movement of the piston
in said cylinder, electrical means connected to
and actuated by the movement of said mechanical
means to indicate the position of top dead center
of said engine piston, a pointer connected to said
mechanical means, a scale over which said pointer
passes, and a first lamp connecied in the ignition
circuit for said cylinder which flashes on said
pointer at the time of ignition of said cylinder, the
indication of the electrical means and the flash-
ing of the lamp serving to show the point relative
to top dead center at which ignition takes place,
said electrical means comprising a switch in series
with a battery and the primary coil of a trans-
former, the secondary coil of said transformer be-
ing in series with said battery and with a second
lamp, a capacitor across said switch, said switch
being normally biased closed, but being opened
upon contact by said mechanical means.

WILLIAM P. NEWSOME.
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