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ANTON I. SANDBO, OS ROCK ISLAND, ILLINOIS, ASSIGNOR OF ONE-THIRD TO J. HAYS 
BRETTON, OF ROCK ISLAND, ILLINOIS. 

PEISTON-FOSITION INDICATOR. 

Application filed July 16, 1924. 

?? ??? ???oh? ?? ???? ?????e??, 
Be it known that I, ANTON E. SANDBO, a 

citizen of the United States, residing at 
Rock island, in the county of Rock island 
and State of Illinois, have invented certain 
new and useful impi'ovements in Piston 
Position indicators, of which the following 
is a specification, reference being had thei'e- 
in to the accompanying dra Ying. 
The present invention has for its primary 

object the provision of a device for indi 
cating, in a practical and eiicient manne', 
the position of a piston of an internai coin 
bustion engine, to facilitate the adjustinent 
or timing of the valves. 
Another object of the invention is the 

provision of such a device which will indi 
cate the inaximum distance that the piston 
Emoves above or beyond the head surface of 
the cylindel' or cylinder block, and which 
will also indicate, within a certain range, 
the distance that the piston is from its ex 
treme limit of movement at the upper 01 
Outer position. 
A further object is to provide such a de 

vice which can be conveniently secured on 
the cylinder block or casting for coopera 
tion with the piston, and which has novel 
cooperating members for indicating the po 

piston. 
It is also an object of the invention to pro 

vide such a device which is simple and in 
expensive in construction, and which can be 
used om different engines. 
With the foregoing and other objects in 

view, which will be apparent as the descrip 
tion proceeds, the invention resides in the 
construction and arrangement of parts, as 
hereinafter described and claimed, it being 
understood that changes can be made with 
in the scope of what is claimed, without de 
parting from the spirit of the invention. 
The invention is illustrated in the accom 

panying drawings, wherein 
Fig. 1 is a side elevation of the indicator 

as in use, with the piston at its extreme 
limit of movement in the outward or up 
ward stroke, the cylinder block or casting 
being shown in section on the line 1-1 of 
Fig. 3, with the valve and piston shown in 
elevation. 

Fig. 2 is a similar view, with portions of 
the cylinder block and piston broken away. 
showing the piston moved downwardly 
slightly. 

Serial No. 726,369. 

Fig. 3 is a plan view of the device, por 
tions being shown in section. 

Fig. 4 is an enlarged elevation of the 
fiction spring. 

Fig. 5 is a side elevation of a modified 
construction. 

Fig. 6 is a plan view of the modified con 
Struction. - 

Fig. 7 is a side elevation of another modi 
fied form of indicator as used in a valve-in 
head engine. 

Fig. 8 is a plan view of the device shown 
in Fig. 7, portions being shown in section. 

In carrying out the invention, there is 
provided a base 11 to seat on the upper or 
head surface 12 of the cylinder block or 
casting 15, and said base is secured on the 
cylinder block to hold the device in fixed 
position. The base 11 has an elongated slot 
14 to register with one of the bolt holes 15 
in the cylinder block, and a clamping screw 
16 is adapted to pass down through the 
slot 14 to screw into the registering bolt 
hole 15 and has a collar or shoulder 17 to 
bear on the base 1 for clamping said base 
On the cylinder block. The bolt holes 15 
are left open when the bolts are removed for 
removing the cylinder head, , as is well un 
derstood, and the slot 14 not only permits 
the base 11 to be turned to different angu 
lar positions, but also enables the base to be 
slid longitudinally, so that the indicator can 
be properly positioned over the piston. In 
an engine where stud bolts are secured to 
the cylinder block, the screw 16 is removed, 
and the base 11 is placed over the corre 
sponding stud bolt, and the nut is threaded 
on the bolt to clamp the base 11 down on 
the cylinder block. 
The base 11 has an upstanding flange 

18 parallel with and located at one side of 
the slot 14, which is extended at one end to 
form an arm 19 which extends over the pis 
ton 20, and said alm has a lug 21 at its ex 
tremity providing a pointer or index. 
An arm 22 bears against one side of the 

arm. 19, and a third arm 23 bears against 
the arm 22, with the arm 22 between the 
arms 19 and 23. The arms. 22 and 23 are 
pivotally connected with the base for up 
ward and downward Swinging movement. 
Thus, a pivot screw 24 is threaded into the 
flange 18 at the corresponding end of the 
arm 19, and the arm 22 is mounted for 
turning movement on the shank of said 
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Screw. The arrn 22 has a boss 25 on which 
the arm 23 is mounted for turning movement. 
A lock nut 26 is threaded on the screw 24 
and bears against the opposite side of the 
flange 18 for maintaining the adjustment 
of the screw, and a bowed friction spring 27 
is disposed between the boss 25 and the head 
28 of the screw, whereby when the screw is 
tightened, the pressure of the spring against 
the boss 25 will hold the arm 22 fric 
tionally against the flange 18 and arn 19. 
whereas the aril 23 is swingable loosely on 
the boss 25. The arms 22 and 23 have lugs 
29 projecting from their pivoted ends and 
disposed between stop pins 30 secured to the 
flange 18, whereby to limit the swinging 
movement of said arms 22 and 23, thei'eby 
keeping the arms in associated relation and 
preventing them from swinging apart too 
far. 
The arms 22 and 23 have the depending 

fingers 31 and 32 to bear on the piston 20, 
whereby the arms 22 and 23 can be raised 
by the piston when it is at the upper or out 
Ward limit of its movement. 
The three. arms have cooperating indicat 

ing means. Thus, the alm 22 has a head 33 
with a scale of graduations 34 on the face 
thereof with which the pointer 21 is co 
operable, and the free end of the arm 23 also 
has a pointer or index 35 cooperable with the 
graduations 34. The graduations indicate, 
in fractions of an inch or other unit, the 
position of the piston with reference to the 
surface 12 of the cylinder block. 

In using the indicator, the base 11 is se 
cured on the cylinder block adjacent to the 
piston with which the device is to be used, 
with the piston io wered or retracted. The 
arms 22 and 23 are swung downwardly, and 
then, when the piston is raised or projected 
above the surface 12, it contacts with the fin 
gers 31 and 32 and swings the arms 22 and 23 
away from the cylinder block, the arm 19 be 
ing stationary. The piston is moved to its 
limit with the corresponding crank of the en 
gine crank shaft (not shown) turned “on 
center' or at its extreme upper position. The 
arms 22 and 23 are therefore moved as far as 
possible from the cylinder block, depend 
ing on the allount that the piston is pro 
jected from the cylinder block, which varies 
with different engines. The head 33 is 
in oved upwardly relatively to the pointer 
21, and the pointer 21 will therefore indi 
cate on the graduations 84, the distar}ce that 
the piston projects beyond the stirace 2. 
Furthermore, the friction spring 27 will 
hold the arm 22 frictionally against the artin 
19, so that the arm 22 will remain in raised 
position when the piston is lowered, so th:t 
the pointer 2; will continue to indicate on 
the graduatic as 34 the altitude or height 
of the pistor above the surface 12 in the 
uppermost position of the piston. However, 

when the piston is lowered, the arm 23 being 
loose, will love downwardly with the pis 
ton, and the opinter 35 of said arm willin 
clieate on the graduations 34, as seen in Fig. 
2, the distance that the piston is moved 
downwardly below its extreme upper posi 
tion as seen in Fig. 1. 
The indicatei' can therefore be conven 

ientiy used foi adjusting and timing the 
opening o the Valves of the corresponding 
cylinder, it being well known that the valves 
are tined to open at it certain position of 
he piston at Cri' lear its upper host position. 
The adjust nei, is differ with different en 
gines, and, a fe; the ar: 22 has been raised 
by the pisto: to the extreme limit, the 
pointer 35 will initicate on the Scale of grad 
uations 34 the distance that tie piston has 
moved down froin its extreme tipper posi 
tion. The valves should open when the 
pointel' 35 is at predeteriliiled positions on 
tije Scale of gradiutations, Rind, it is thus pos 
sible to maake adjustme; its so as to time the 
valves properly, as will be understood by 
those skillied in the ai'i. The device thus au 
tCaatically indicates the position of the pis 
to in between its highest point and the posi 
tion of the piston with its upper surface 
flush with the surface 12. 
When applying the base 11 to the surface 

12 of the cylinder block, care should be 
taken that the base seats Snugly on said sur 
face, and said surface should be cleaned off 
if necessary. 

in using the indicator on the engine of a 
ord automobile, for example, with the base 

11 secured to the cylinder block, the engine 
crank shaft is turned slowly and stopped 
when the piston has reached its highest point 
(known as “on center’ position) and the 
arm 22 is raised so that the pointer 21 in 
dicates on the graduations 34 the highest 
atitude of the piston. When the piston 
reaches this position the exhaust valve 
should be closed. Now, thc crank shaft is 
again tarned uni?il the piston duas moved 
down one-sixteenth of an inch, which is in 
dicated by the pointer 35 on the graduations 
34. At this position of the piston the in 
take valve should start to open, if the 
vaives tio (: É open at the proper' positions 
of the piston, then adjustments in the valve 
gear are made to properly tine the valves 
v?ith reference to the movement of the pis 

The same tests can be made for the yeives of each cylinder by positioning the 
ce ovei' he litierent pistons. 

S. 5 and 6 shevy a modified construc 
tion in which the three rain parts may be 
castings, whereas the aris 22 and 23 airl 
base it and ; in 19 may be formed from 
sleet ineta. Thus, the base t t’ and :irm 
: :}^ comprise : casting of sºitable metal. the 
Ti'in 9^ e offset upwardly similar to the 

he base 11 being provided 

{{}}. 

5 

80 

85 

() 

5 

2) 

3)   



1,558,294 

with a slot 14 to receive the screw 16" for 
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securing the base on the cylinder block. the 
screw having the collars 17 for holding it 
in position on the base 11. The arm i9 has 
a vertical guide portion 24 with an opening 
therein in which a vertical tube 22' is slid 
able, and a rod 23 is slidable vertically in 
said tube, said rod having a head or enlarge 
ment 32 at its lower end to seat on the pis 
ton and to contact with the lower en í Of the 
tube 22”. The guide portion 24” las a recess 
40 in its upper end formed at one end with 
a pointer 21 to register with graduations 
34 on the tube 22". The tube has a siila" 
recess 41 in its rapper end formed with a 
pointer 3, at one end to register with grid 
uations 34" on the rod 23". The tube 22'. 
is held frictionally in raised position by 
means of a coiled spring 2 disposed within 
an opening in the portion 24 between a frie 
tion member 42 and a plug 43 screw-thread 
ed into said portion 24. The friction mem 
ber 42 bears against the fiat side 44 of the 
tube 23 to prevent said tube from turning 
and to also hold the tube in raised position. 
while the rod 23' is slidable loosely in the 
tube. The rod 23 carries a pin 30 working 
in a slot 45 in te tube 22” to prevent the 
rod 23 from turning relatively to the tube 

40 

45 

() 

22' and to also prevent the tube from being 
accidentally lost. Thus, the pin 30 con 
tacting with the upper end of the portion 
24' will limit the downward movement of 
the rod 23, and the downward movement of 
the tube 22' is limited by the head 32'. The 
head 32' also limits the upward movement 
of the rod 23 in the portion 24', and the 
pin 30 limits the upward movement of the 
tube 22’ relatively to the rod 23, to hold 
the parts assembled. 
The modified form of device is used in 

substantially the Sarae way as the first form. 
Thus, when the base I' has been secured 
on the cylinder block, and the piston is 
raised, the piston contacts with the head 
32 and raises the rod 23 thereby raising the 
tube 22 with said rod. The pointer 21 
will therefore indicate on the graduations 
34. the highest position of the piston, and 
the tube 22' is held in its raised position by 
the spring 27 and friction member 42, al 
though the tube can be readily slid down 
wardly manually. As the piston is moved 
downwardly, the rod 23 moves downwardly 
with the piston, said rod being loose with 
in the tube 22, and the pointer 35’ will 
therefore indicate on the graduations 34' 
the distance that the top of the piston is 
below its highest point. 

Figs. 7 and 8 depict still another varia 
fion in the construction of the device, for 
use especially with Valve-in-head engines, 
the movable members being mounted in much 
the same manner as in the device shown in 
Figs. 1, 2 and 3. The base or support com 

s 

prises a plug 11’ which is screw-threaded 
into the spark plug hole 1.5' of the cylin 
der 13' from which the spark plug has been 
removed. The plug 11 has an outstanding 
flange or portion 18' from which the arml 
19 projects, said arm having the lug or 
pointer 21 at its extremity. The lever 22' 
is mounted for osciliation on the screw 24 
which is screw-threaded through the polition 
18', and the lever 22' has the boss 25' on 
which the lever 23 is notated for turning 
motion. A lock nut 26' is threaded on the 
Screw 24', and a spring 27’’ is disposed be 
tween the boss 25' and the head 287 of the 
Screw, the same as in the first foran of de 
vice. The levers 22 and 237 have arms to 
project into the cylinder, and said inner 
arms of the levers have the respective de 
pending fingers 31' and 32' to bear on the 
piston 20'. The outer arm of the lever 22' 
has the head 32 with the scale of gradua 
tions 34’’ thereon, and the free end of te 
'outer arm of the lever 23' has the pointer 
or index 35’. 
The device shown in Figs. and 8 is used 

in Substantially the same manner as the de 
vice shown in Figs. , 2 and 3, excepting 
that the plug 11 is engaged in the spark 
plug hole of the cylinder to position the 
device with reference to the piston, without 
removing the cylinder head with which the 
valves are assembled. However, the mem 
bers 22' and 23' are levers of the first 
order, while the members 22 and 23 are 
levers of the third order. Also, levers 22' 
and 23' move in directions opposite to the 
movement of the arms or levers 22 and 23, 
the head 33 being raised while the head 32' 
is moved downwardly The inner arm of 
the lever 23' must also be of greater weight 
than the outer arm of said lever, so that 
the lever 23' will move with the piston 20'. 
Having thus described the invention, 

what is claimed as new is:- 
1. A piston position indicator comprising 

three members assembled with one another, 
One member having means for mounting it 
On a cylinder block, a second member be 
ing movable relatively to the first named 
member in One direction only with the pis 
ton, and the third member being movable 
relatively to the second member in both di 
rections with the piston, the first-named and 
Second members having cooperable pointer 
and graduations for indicating the position 
of the second member relatively to the first 
named member, and the second and third 
members having cooperable pointer and 
graduations for indicating the position of 
the third member relatively to the second 
member. 

2. A piston position indicator comprising 
three members assembled with one another, 
One member having means for mounting it 
On a cylinder block, a second member being 
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20 ing it on a cylinder bloek. 

25 tively to the second membe:", 

movable reliatively to the first - maimedi nei - 
ber and frictionally held in its different po 
sitions, and the third heale loeing no valle 
loosely relatively to the second elabel, 

5 both the second and third members being 
adapted to be moyed in One direction lay the 
piston and the third inelibe' being novable 
in the other direction also with the piston, 
the first named ad segon thern bers having 

l0 cooperable pointer and graduations for indi 
cating the position of the second nei ber 
relatively to the first anned lyneinbei', aid 
the second and third henbei's having co 
operable pointer and graduatic 

l6 cating the position of the third heinber Fel 
atively to the second heinbei'. 

3. A piston position indicato; comprising 
thlee inenbers being asse::bled with. One 3 
other, one member having eans for noliii 

a second heller 
being novable relatively to the fil'st në i inext 
fielnber, friction means fo: holding the sec 
OÍRd Hember in different positions, and the 
third member being inovable loosely 

loth the sego 
and third me bei's being adapted to 
moved in one direction by the piston, and 
the third member being ovable in the op 
posite direction also with the pistol, said 

???? 1,558,294 

inenbers having cooperating pointers and 
graduations. Whereby the position of the sec 
Ond member relatively to the first nained 
member will indicate the extreme movement 
of the piston and the relative position of 
the second and third members will indicate 
the distance of the piston from said extreme 
position. 's 

4. A pistOn position : indicator compris 
ing three members assembled with one an 
other, one member having a base to be 
incounted on a cylinder block and having an 
of set a l'In to extend across the piston, a 
second member being movable relatively to 
said an and frictionally held in different 
postions l'elatively to said arm, and the 
third Einember being mano Yable loosely rela 
tively to the second named member, both of 
said second and third inenbei's being ar 
Faged to be noved by the piston in One 
direction and the third member being mov 
able in the opposite direction also with the 
piston, said arm and second and third mem 
bei's having cooperable pointers and gradua 
tions for indicating the position of the 
piston. 

In testimony whereof. I hereunto affix my 
signature. 

ANTON I. SANDBO. 
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