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1923. 
This invention relates to recording and 

timing devices for combustion engines. 
Its prime object is to provide an effective 

apparatus, by means of which not only the 
various amounts of pressure may be gaged 
and recorded, but which will simultaneously, 
indicate the exact moment of firing within 
the cylinders of an engine, and indicate such 
moment upon a record taking element, and 
furthermore indicate the cycle periods of an engine, showing the respective relations be: 
tween the 
and intake. . 
Apparatus known as indicators are gen 

erally used. There are also so-called spark 
gages, but neither of these devices can ef 
fectively give a complete record of the Work 
ing of an engine, making it impossible to 
time such engines exactly. 
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It is my endeavor to provide a device par 
ticularly useful for manufacturers of en 
gines, for repair shops and individual ex 
perimenters, who require a true and com 
bined record of the operation of an engine 
in order to successfully adjust the same for 
the most effective operation. 

accomplish this result by providing an 
indicator element, which will not only mark 
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40 led by a conductive frame. 

the chart or diagram of the periods of com 
pression, explosion, exhaust, and intake, but 
which will also mark the exact point of ig 
nition upon a record taking element. 
My indicator element in short is a con 

ductive, easily adjustable device, which nor 
mally presses against a non-conductive rec 
ord taking element, which latter is support 
grounded, while my recording element is 
connected with the ignition system of the 
engine. . 
At the monent of ignition a hole is 

pierced through the non-conductive record 
taking element by the spark jumping from 
my recording element to the frame of the 
indicator. Thus an unmistakable mark will 
be impressed in the chart marked by my in 
dicator element. 
The advantages and further objects of my 

periods of compression, ignition 

The frame is 

invention will be more readily understood 
from the following description of the accom 
panying drawings, which illustrate various 
designs of my recording timing device, but 
accomplishing the primarily desired effects 
of indicating simultaneously the yarious pe 
riods of the cycle in a combustion engine, 
while at the same time marking the moment. 
of ignition. V 
In the drawings, Figure 1 shows a simple 

construction of my device in side elevation, 
partially in section. . . . 

Figure 2 is a partial front elevation of 
my device. 

Figure 3 is a partial bottom view thereof 
showing the arrangement of attachment of 
the recording sheet. 

Figure 4 is a front elevation of a modi 
fied form of my device, with a continuous 
record taking element. '- 

Figure 5 is a top view thereof. 
Figure 6 is another modified form of my 

device. . . 

Figure. 7 is a diagrammatical view of an engine. 
figure 8 shows a similar arrangement 

of my device as shown in Figure 4, with 
some additional features. 

Figure 9 is a detail cross sectional view 
through a cylinder having its spark plug 
aperture at the side, and showing an ar 
rangement of attachment of my device. 
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Figure 10 is a cross sectional detail view 
of my recording element. 

Figure -11 is a record sheet showing a dia 
gram. 

Figure 12 illustrates a piston rod arrange 
ment for either one of the timing devices shown. 
Figures 13 and 14 illustrate modified 

forms of such piston rod arrangement. 
Referring to the drawings, numeral 1 de 

notes a socket for any one of my devices, 
which is inserted into the aperture usually 
occupied by the spark plug of an engine. 

Inserted into the socketithere is a tubu 
lar member 2, employed also in all of my designs. . . . 
This tubular member 2 is provided with 

a longitudinal slot indicated at 3, and in the 
tube is reciprocatingly mounted a piston rod 
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4, the end of which may be equipped either 
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with an air tight piston, shown at 5 in Fig ure 1, or a rod adapted to contact with the 
piston of the engine, as shown at 6 and 6 
in Figures 8 and 9. . . . . . 
In Figure 8 there is also shown a roller 7, 

the application of which is optional. " ?? 
Associated with piston rod 4 there is, in 

either case, a pin 8 provided, which pro 
trudes through slot. 3 of tubular member 2. 
At the end of pin 8 there is seen a head 9, 

provided with a set screw 10. The head 9 is 
drilled and is adapted to accommodate a support 11 having my recording ??????? 

? dicated at 12, which is identical for eac 
the modifications shown. Support 11 may be changed in its form 
and design for accommodation in its appli 
cation to either one of the modified forms 
shown. ?. 

The support illustrated in Figures 1 and 2 
is equipped with an angular extension 13 
provided with a rhomboidal frame 14 adapt 
ed to engage a pin 15 connected with a re 
ciprocating device 16, to which is attached 
a recordsheet support 17. The latter holds a 
non-conductive record sheet indicated at 18, 
which is firmly held by spring controlled 
clips 19. " • ... . 
The reciprocating member 16 is glidably 

attached to a bushing indicated at 20 and 
held in proper relation to tubular member 2, 
by means of a set screw 21. Bushing 20 pos 
sesses an extension which is drilled tally in two places forming two horizontal 
bearings or guides for the pair of rods seen 
at the right side of Figure 2. These rods are 
held at one of their ends in lugs provided at 
the rear of the reciprocating member and are 
fastened to those lugs by set screws shown 
in Figure 1. Thus when pin 15 is operated 
by the rhomboidal frame 14, the two guide 
rods play back and forth in their bearings. 

Piston rod 4 in this case is hollow, as shown at 22, providing a seat for expansion 
spring 23, which is held within the tubular 
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member 2 by means of cap 24 and lock nut 25. 
The spring is adjusted to correspond with 

the compression within an engine cylinder, 
corresponding to about 90 pounds which is 
bile engines. 
Arranged below slot 3 is an insulator 26 

to which is attached a binding post 26 hay 
ing a nut 27, by means of which an electric 
conductor from the ignition system may be 
firmly attached. 
The binding post is connected by means of 

a loose cable 28 to indicator element 12. The 
latter is shown in detail in Figure 10 at 

the usual amount of compression in automo- p 

tached to the indicator support 13, and insu 
lated therefrom by beads 29 and 30. 
These beads are held together by a tubular 

screw member 31, which is flanged at its 
outer end and is held in place by means of a 

orizon-º : 
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nut 32, which latter, also holds a perforated 
connecting plate 33, to which cable 28 is at 
tached. - . 

Adjacent to nut 32 there is a housing 34 of 
my indicator element, which is hollow as seen 
at 35 and adapted to receive a lead holder 
36, which is broadened at 37 and prevented 
from slipping out of tubular screw mem 
ber 31. . . . 

In the head 3 fits a threaded spindle 38 
which is reduced to a pin like extension 39 
provided with a ball or handle 40. / 
The reduced end 41 of housing 34 is pro 

vided with an internal thread indicated at 
42, registering with the thread of spindle 38. 
Against head 3 of the lead holder 36, bears 
a spring 43 and pushes the lead holder con 
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stantly toward the record slip. As will be . 
seen, this leadholder is slit at 44 so as to ac 
commodate a lead 45. . . . . . 
When it is desired to withdraw the lead 

45 from the record sheet, spindle 38 is pulled 
outwards by means of ball 40 and is then 
turned so that it en thread 42 of reduced housing extension 41 

gages with its thread, the 
- 9) 

It will be proper to follow the operation 
of the device shown in Figures 1, 2, and 3 
as its function is basic to all the other modi 
fied devices illustrated. . . . . . . 
My apparatus is attached by means of 

bushing 1 to any engine head, instead of a 
spark plug. When the compression within . 
the cylinder reaches a sufficient degree, for 
instance one pound above the atmospheric 
pressure, piston rod 4 is moved in an upward 
direction, whereby indicator element 12 is 
also caused to move in an upward direction. 
The frame 14 also moving in the same di 

rection causes pin 15 to travel in right-hand 
direction as soon as the obtuse angle I of the 
rhomboidal frame has assed the pin, and , 
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causes to move thereby the entire support 16 
of the non-conductive indicator sheet18 until . 
pin 15 is reached by point II of the frame 14. 
Assuming that the upward motion of rod 

4 was caused by the compression in the cyl 
inder, the next downward stroke following 
the latter indicates the explosion period in 
the engine. ' . 
The frame 14 now permits the sheet sup 
ort. 16 to remain in its last assumed posi 

tion until obtuse angle III has passed pin 15. 
At this point, the pin is again deflected, and 
therethrough the entire support is caused to 
travel in left hand direction. 
The combination between the upward 

travel of rod 14 and the reciprocating miotion 
of support 16, causes the marking of a dia 
am shown plainly in Figure 2. In this 
gure is also shown the non-conductive re 

cording sheet 18 which rests against the con 
ductive and grounded support 16, while in 
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dicator element 12, is supplied with current from the ignition device of the engine. 
When the spark is advanced the ignition 30 
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1,655,615. 
moment will be marked at the upper oblique 
side of the diagram, as indicated by circle 
A. That means that before the uppermost 
point of compression is reached within the 
cylinder, the ignition has taken place. 
When the ignition is retarded, it will take 

place at the moment the piston has passed 
its uppermost position and is beginning its 
downward or explosion stroke, and will be 
marked at the upper verticalleg of the dia 
gram, as for instance shown by circle B. 
I have marked the recording sheet (Fig 

ures 2 and 11) with a plurality of lines num 
bered at the right hand from 50 to 90, indi 
cating pounds of pressure, while the left 
handside is marked C, at the uppermost 
line, and each successive line below is 
marked from one to five. This latter mark 
ing corresponds to the degree of advance or 
retard of the spark relative to the compres 
sion of the fuel charge and consequently 
relative to the position of the piston com 
pared with its uppermost position within 
an engine cylinder. MINY 

Reference is made to Figure 7 where a 
diagrammatical view of an engine is shown 
having a crank-a- and a piston rod -r-, piston-p-' and a cylinder-c-. 
The full line position of the crank, the 

piston rod and the piston shown in the dia gram corresponds to a position five degrees 
removed from its central -o- position 
which latter is indicated in dashed lines. 

It will be seen that the crank deviates 
from the central position to the amount of five degrees. 
The advance or retard of the spark may 

be adjusted corresponding to the best re 
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sults obtainable within any individual en 
gine and consequently the degree of advance 
or retard may greatly vary. 

In Figures 2 and 11, I have assumed, for 
simplicity sake, that the spark. will take 
place at a deviation of five degrees. 
As has been said before, the sheet Sup 

port 17 is grounded and the indicator ele 
ment 12 is connected with the ignition de 
vice of the engine, the latter having taken 
the place of the sparkplug. 
At the moment the ignition takes place, a 

spark jumps from the lead point 45 through 
the non-conductive record taking element 
18 to the sheet support 17, thereby piercing 
the sheet 18 with an unmistakable marking 
of the exact moment of ignition. 

Similar is the operation of the tir ing in 
struments as, shown in Figures 4 and 5, 
where the record taking sheet 18' is in a 
form of a strip, wound about a roller 46, 
which is attached to the stationary sheet 
support 16'. . . . ' 

Roller 46 is held in permanent contact 
with the sheet support by means of pivoted 
brackets 47 and spring 48. a . 

Oppositely mounted to roller 46 is another 

of 

roller 49, preferably of resilient material, 
which is adapted to pull strip 18 in left 
hand direction during each downward 
movement of indicator element 12. 
The movement of strip 18' is accom O 

plished by means of a ratchet arrangement 
indicated at 50 and a pair of mitre gears 51. 
The ratchet arrangement is operated 

through reciprocating rod 52, which is glid 
ably mounted in a pivotal bushing 53 to in 
dicator element support 11. 

In this case the diagram marked upon 
sheet 18 is continuous and each vertical line 
indicates an upward stroke of the engine 
piston, while each oblique line indicates a 
downward stroke of the engine piston. 
The sheet 18' is marked similarly to that 

explained before and the point of ignition 
is marked also in the identical manner as 
in the aforementioned devices. 
Another modified form is shown in Fig 

ure. 6 where instead of indicator element 
support 11 and 11, toothed rod 54 is shown, 
which cooperates with a ratchet arrange 
ment placed in a housing indicated at 55 
and which is adapted to rotate a cylinder 
56 upon which is mounted a recording 
sheet 18'. . 

Each upward stroke is again marked by 
a vertical line, while each downward stroke 
is marked by an oblique line, and the igni 
tion is marked in the same manner as in the 
previously described devices. 

In ?????????? to any one of these devices 
there may be attached an indicator arrange 
ment recording the period of intake within 
a combustion engine. , 
Such modified form of my device I have 
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illustrated in Figure 8 where again the . 
recording sheet 18 is shown being rolled 
upon a drum or cylinder 46 and being pro 
pelled by another cylinder 49. The arrange 
ment of indicator element 12 and the ratchet 
operating mechanism for the propelling roll 
er 49 is identical with that shown in Fig ure 4. 
In Figure 8 there is shown a cylinder in 

dicated at 57 provided with a spark plug 
opening 58, into which is mounted bushing 
1 of my timing device. 
Instead of using a calibrated spring corre 

sponding to the compression in the cylin 
der, and instead of using a piston at the end 
of rod 4, a spring propelled rod 6 is em 
ployed with a roller 7 at its end, the latter 
adapted to contact with the upper surface 

piston 59 of the engine. 
Above the cylinder there is shown a leve 

60 adapted to operate an intake valve 61. 
Connected to the lower arm of lever 60 is a 
hinge device indicated at 62, connected by 
means of rod 63 to another ratchet arrange 
ment 64 adapted to engage the ratchet wheel 
operated roller 49. In this arrangement the 
roller 49 is caused to move at different pe 
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riods, due to the operation of the ratchet 
arrangement connected with glidable rod 52. 
and at another time due to the operation of 
valve lever 60. . . . . . . . 

The diagram shown on recording sheet 18 
in this figure plainly illustrates the various. - periods of the cycle.in the engine cylinder. . 

Referring to this diagram, the upward 
stroke marked 65, corresponds to the com 
pression stroke of piston. 59. The oblique 
stroke 66 corresponds to the explosion stroke. 
of piston 59. The stroke marked 67 marks 
the exhaust period of the engine. 
At the completion of this period, intake 

valve 61 is to open and permit a new charge 
of fuel to enter the cylinder. Valve op 
erating lever 60 therefore moves in down 
ward direction, pressing upon valve 61, and 
takes with it the pivotal arrangement 62, 
thereby causing the operating of ratchet 64. 
upon the ratchet wheel of roller 49. This 
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operation is indicated by the line 68 of the 
diagram and is of very short duration. 
Line 68 continues into line 69, representing 
the continuation of the intake stroke of pis 
ton 59. - . ” The cycle is repeated again with the com 
pression stroke 65. The marking of the 
spark is accomplished in the same manner 
as in the previously described devices and 
I have marked one point showing an exam 
ple of advanced ignition by circle A” and 
another circle B' marking the retarded ig 
nition. 
The operation of the various lever con 

structions in Figure 8 may be explained as 
follows: . 
Rod 6 is provided with a pivotal bush 

ing 53 (see Fig. 4) in which slides recipro 
cating rod 52 possessing at its end a pawl 
adapted to engage a ratchet which latter 
operates the mitre gears 51. When rod 5 
moves in upward direction, rod 52 will 
Swing with its bushing and glide therein 
without actuating the ratchet. The latter 
slides upon the surface of the ratchet wheel's 
teeth. en rod 6 moves downwards, bush 
ing 53 will swing in opposite direction and 

50 
cause rod 52 to swing clockwise, which 
motion, causes the ratchet to engage and 
operate the ratchet wheel. The valve lever 
60 is connected by means of a plurality of 
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hinged levers, with the same ratchet wheel, 
but has its individual ratchet adapted to 
engage the ratchet wheel independently of 
the ratchet of rod 52. When lever 60 swings 
downwards, its ratchet will operate the 
ratchet wheel. The teeth of the latter will 
glide over the ratchet of lever 52. When 
lever 60 is swung in upward direction, its ratchet will glide over the teeth of the 
ratchet wheel.: - , . As will be seen from the foregoing, this 
latest described apparatus, combines the 

ing piston rod 4: ... r 

1,655,615 
indication of three distinct periods of the cycle, that is, the compression period, the 
ignition period and the intake period, be 
sides the explosion and exhaust periods, 

are indicated in other devices of this 
LLS SYS SS 0eSS S SS S SS S ASSS The advantage of such an arrangementis 
obvious, as it assures the exact reproduction 
of the operation of an engine and therefore, enables a very precise adjustment thereof. 

In Figure9 there is shown apart of a 
modified form of my device, where a plain 
rod 6' takes place of the piston rod 4, shown 
in Figures i and 2. This arrangement is 
particularly desirable, for engines having 
inclined apertures for their sparkplugs, and 
permits application of my device also to 
engines designed in this manner. . . . 
yiews of a modified arrangement for operat 

For the spring 23, which is calibrated to 
the desired pressure in an engine, a weight 
arrangement is substituted, as shown in 
Figure 12, whereintubular member 2 a. reciprocating rod 4 is shown, which is pro 
vided at its upper end with a slotted portion 
70, housing a roller 71, providing a support 

Figures 13, 13 and 14, illustrate detail, 
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for actuated arm 72 of weight lever 73, 
which is pivoted at 74, to a bracket 75. 
At the end of the weight lever, there is 

shown an adjustable weight 75, which may 
be held in proper position by means of set 
screw 76. . . . . . . . . . . 
When pressure is applied to piston rod 4 

from the engine sa it will push piston rod 4 upwards thereby lifting the weight 75. 
This weight may be ? adjusted to 
proper leverage so as to correspond to the 
desired pressure within an engine. 
A similar arrangement is shown in Figures 

13 and 14, where instead of a roller arrange 
ment a gear and rack design is illustrated. 
Rod 4' is provided with teeth indicated 

at 77 adapted to be engaged by a toothed 
pivoted at 79 and 

rigidly connected to a weight which is piv- . 
segment 78, which is 
oted at 79 and rigidly connected to a weight 
arm 80. . . . . . . . Upon weight arm 80 there is adjustably 
mounted a weight 81, which may be adjusted 
to its proper position by a set screw 82. 
The geared segment 78 together with 

weight arm 80 is attached to tubular mem 
ber 2 by means of a bracket 83. . . . 
The operation of this device need not be 

explained, as it is identical to that explained 
in Figure 12. - ... 

various types of my universal timing device, 
it will be evident that I do not lay particular. 
stress on their construction, since the prime. object of my invention consists of indicating not only the main cycle periods of an engine, 

From the foregoing description of the 
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but also, and simultaneously therewiti, the 
moments of ignition and intake valve move 
ment, which simultaneous recordings are the 
vital features of my invention. 

Therefore, while I have shown various specific structures of my device, be it under 
stood that still further improvements and 
changes may be made, without departing 
from the aforementioned particular prin 
ciples of my idea, and therefore reserve for 
myself the right to make such changes and 
improvements in my invention, for which 
I claim: - 

1. A timing device for combustion engines 
having a non-conductive record talking ele 
ment, a conductive support for said element, 
a conductive record making element insu 

20 

lated from said support, means causing said 
record making element to indicate the de 
gree of compression, means for simultane 

ously operating said support together with 
said record making element for indicating 
the intake period, and means for causing 
said record making element to indicate the 
firing period, while the compression pres 
sure and the intake period is being recorded. 

2. In a recording gage for indicating the 
periods of compression, intake and ignition 
in a combustion engine, a conductive indi 
cator element comprising a conductive mark 
ing member adapted to bear against a non 
conductive recording sheet and further 
adapted to convey electric current through 
said recording sheet, thus recording the mo ment of ignition. 
Signed at New York, in the county of 

New York and State of New York, this 
30th day of June, A. D. 1927. 

PAUL KREISEL. 
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