Octn 20 N 1925'

| 1,558,294
A. 1. SANDBO
"~ PISTON POSITION INDICATOR
Filed July 16, 1924 3 Sheets-Sheet 1
N
~

5

3
s

Filg.2
2
\X\\\\%

W
N

Z2o
2o

27

FIG. 4.,

|

=

27

?
antu*

A.l.SANDBO, -

By

Eitor ey .



Oct. 20, 1925. | o | 1,558,294
A. 1. SANDBO

PISTON POSITION INDICATOR

Filed July 16, 1924 " 3 Sheets—Sheet 2

dnventor:

s \ A.LSANDBO,

Storne 'y



1,558,294

Oct. 20, 1925.

A. I. SANDBO

PISTON POSITION INDICATUR

3 Sheets-Sheet 3

Filed July 16, 1524

S

Ba

.:-.

_/

i

RAAGC Q

(82 2
N

N
’$|
23

43

ANAVANNY
P

2, o

\\\\\\\\\

"€ 9ld

CCe

T e

- __============__|_E=_===_ .m

ez
se

=74

/914

T”\"

I

A 1S ANDBO,

attoszq’ .



14

20

25

35

40

45

5

[=]

565

Patented Oct. 20, 1925,

UNITED STATES

1,558,264
PATENT OFFICE.

ANTON I. SANDRBO, OF RCCKX ISLAND, ILLINOIS, ASSIGNOR OF ONE-THIRD TC J. HAYS

BRITTON, OF

ROCK ISLAND, ILLINOIS.

PISTON-PORSITION INDICATOR.

Applvication filed July 16, 1924.

Lo all whom it may concern:

Be it known that I, Awxrox L Sawpso, a
citizen of the United States, residing at
Rock Isiand, in the county of Rock Island
6 and State of Ilinois, have invented certain
new and useful Improvements in Piston-
Posmon Indicators, of which the following

a specification, 1eLe1ence bemo had there-
in to the accompanying drawing.

The present.invention has for its primary
object the provision of a device for indi-
cating, in a practlcal and eificient manner,
the position of a piston of an internal com-
bustion engine, to facilitate the adjustment

5 or timing of the valves.

Another object of the invention is the
provision of such a device which will indi-
cate the maximum distance that the piston
moves above or beyond the head surface of
the cylinder or-ecylinder block, and which
will also indicate, within a certain range,
the distance that the plston is from its ex-
‘treme limit of movement at the upper or
outer position.

A further object is to provide such a de-
vice which can be convemently secured on
the cylinder block or casting for coopera-
tion with the piston, and which has novel
cogperating members for indicating the po-
sitions of the 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 on 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 mveDt}on

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.

I'ig. 3 is a plan view of the device, por-
tions bemo shown in section.

Fig. 4 1s an enlarged elevation of the
friction spring. :

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

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

Fig. 7
fied form of indicator
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 bleck or
casting 13, and said base 1s 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 cyhnder block, and a clamping screw
16" is adapted to pass down through the
slot 14" to. screw into the remstermcr bolt
hole 15 and has a collar or shoulder 17 to
bear on the base 11 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 arm has a lug 21 at its ex-
tremltjy providing a pointer or index.

An arm 22 bears against one side of the
arm 19, and a third arm 28 bears against
the arm 22, with the arm 22 between the
arms 19 and 23. The arms 22 and 23 are
pivotally ccnnected 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

as used i a valve-in-

18 a side elevation of another modi-
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“the graduaticns 34 the altitude
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serew. The:arm 22 has aiboss 25 on which
the arm 231smounted for turning movement.
A lock nut 26 is threaded on the screw 24
and ibears 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
98 of the screw, whereby when the screw is
tightened, the pressure of the spring against

the bLoss 25 will hold the arm 22 fric-
tionally against the flange 18 and arm 19,

whereas the arm 23 is swingable loosely on
the boss 25. The arms 22 and 28 have lugs
29 -projecting ifrom 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, thereby
keeping the arms in associated relation .and
preventing them from swinging apart too
far.

The arms 22 and 23 have the depending
fingers 81 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 ¢f its movement.

The three arms have cooperating indicat-
ing means. Thus, the arm 22 has a head 33
with-a scale of graduations 84 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 -84. The graduations indicate,
in “#ractions 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 eylinder block adjacent to the

.piston with which the device is to be used,

with the piston lowered or retracted. The
avms 22 and 23 are swung downwardly, and
then, when the piston is raised ox projected
above the surface 12, it contacts with the fin-
gers 81 and 32 and swings the arms 22 and 23
away from the cylinder block, the arm 19 be-
ing stationavy. The piston .is moved -to its
limit with the corresponding erank 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 amount that the piston 1s pro
jected from the cylinder block, which varies
with different engines. The head 33
moved upwardly . velatively to the pointer
91, and the pointer 21 will therefore indi-
cate on the graduations 34, the distance that
the piston proiects beyond the surface i2.
Furthermore, the friction spring 27 will
hold the arm 22 frictionally against the arm
19, so that the arm 292 will remain in raised
position when t

18

the piston is lowered, so that
the pointer 2i will continue to indicate on
or height
12 in the

of the piston above the surface
However,

upperinost position of the piston.

1,558,294

when the piston is lowered, the arm 23 being
loose, will move downwardly with the pis-
ton, and the opinter 35 of said arm will in-
dieate 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 indicateir can therefore be conven-
iently used for adjusting and timing the
opening ¢f the valves of the corresponding
eylinder, it being well known that the valves
are timed to open at » certain position of
the piston at or near its uppermost position,
The adjustinents differ with different en:
gines, and, aiter the arm 22 has been raised
by the piston to the extreme limit, the
pointer 35 will indicate on the scale of grad-
uations 34 the distance that the piston has
moved down from its extreme upper posi-
tion. The valves should open when the
puinter 85 is st predetermined positions on
the seale of graduations, and it is thus pos-
sible to make adjustments so as to time the
valves properly, as will be understood by
those skilled in the art. The device thus au-
tomatically indicates the position of the pis-
ton between its highest point and the posi-
tion of the piston with its upper surface
Aush with the surface 12,

When applying the base 11 to the surface
12 of the cylinder block, care should be
taken that the base ssats snugly on said sur-
face, and said surface should Dbe cleaned off
1f necessary.

In using the indicator on the engine of a
word autemobile, 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
altitude of the piston. When the piston
vexches this position the exnaust valve
should be closed. Now, the crank shaft is
again turned until the piston has moved
down one-sixbeenith of an inch, which s in-
dicated by the pointer 85 on the graduations

34, At this position of the piston the in-
talkke valve should start to open. It the

valves o not open at the proper positions
of the piston. then adjustments in the valve
geor ave made to preperly time the valves
with refercnee to the movement of the pis-
The same testz ein be made for the
velves of cach evlinder by positioning the
@ over the different pistons.

fies. 5 and 6 shew a modified construc-
tion in which the thiee main parts may be
castings, whercas the arins 22 and 23 and
base il and srm 19 may be formed- from
<heet metzl, Thus. the base 117 and arm
197 combrise o casting of gnitable metal, the
arm 197 heing offsot upwardly similar o the
arm 19, and the base 117 being provided
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“with a slot 14" to receive the screw 16 for

10

20

securing the base on the cylinder block. the
screw having the collars 177 for holding it
in position on the base 11”. The arm 19" has
a vertical guide portion 24’ with an opening
therein in which a vertical tube 22" 1s shidi-
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 end of the
tube 22’. The guide portion 24" has a recess
4¢r 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 similar
recess 41 in its upper end formed with a
pointer 357 at one end to register with grad-
nations 34’/ on the rod 23", The tube 227
is held frictionally in raised position by
means of a coiled spring 277 disposed within
an opening in the portion 24’ between a fric-
tion member 42 and a plug 43 screw-thread-
ed into said portion 24”.. The friction mem-
her 492 bears agalvst the flat side 44 of the
tube 23 to prevent said tube from turning
and to also hold the tube in raised position.
while the rod 237 is slidable loosely in the
tube. The rcd 23 carries a pin 80" working
in a slot 45 1 the tube 227 to prevent the

" rod 23’ from turning relatively to the tube

40
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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 227 is limited by the head 82’. The
head 32’ also limits the upward movement
of the rod 23" in the portion 24/, and the
pin 80’ limits the upward movement of the

tube 292" relatively to the rod 237, to hold:

the parts assembled.

The modified form of device is used in
substantially the same way as the first form.
Thus, when the bage 117 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 217
will therefore indicate on the graduations
347, the hichest position of the piston, and
the tube 227 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 227, and the pointer 85" will
therefore indicate on the graduations 34’7
the distance that the top of the piston is
below its highest point.

Figs. 7 and 8 depict still another varia-
tion 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-

a8

prises a plug 117 which is screw-threaded
into the spark plug hole 15" of the cylin-
der 18" from which the spark plug has been
removed. The plug 117" has an outstanding
flange or portion 18" from which the arm
19" projects, said arm having the lug or
pointer 2177 at its extremity. The lever 22/
1s mounted for oscillation on the screw 24”7
which is screw-threaded through the portion
187, and the lever 22’7 has the boss 25’ on
which the lever 28’" is wiounted for turning
motion. A lock nut 26’ is threaded on the
screw 247/ and a spring 27" is disposed be-
tween the boss 25" and the head 28" of the
serew, the same as in the first form of de-
vice. The levers 22" and 23" have arms to
project into the cylinder, and said mner
arms of the levers have the respective de-
pending fingers 31”7 and 32’ to bear on the
piston 207/, The outer arm of the lever 22”7
has the head 32" with the scale of gradua-
tions 34’7 thereon, and the free end of- the
outer arm of the lever 28"’ has the pointer
or index 35"/,

The device shown in Figs. 7 and 8 is used
in substantially the same manner as the de-
vice shown in Figs. 1,72 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 83 being raised while the head 32’
is moved downwardly The inner arm of
the lever 28’” 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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moevable relatively to the first named mem-
ber and frictionally held in its dificvent po-
sitions, and the third member heing movalble
loosely relatively to the sec ond embe
both the second and third membere beir
adapted to be moved in one divection
piston and the third inember being m 4bh‘
in the other direction wlso with the piston.
the first named and segond 1
r‘ooperablﬂ pointer and graduations for indi-

188

sating the position of “the second member

"‘1 tlvely to the first na
the second and third
operable pointer and gr ¢
cating the positicn of the uhv d me:
ativ ely to the sccond member.

3. A piston position indicator cnntprisﬁ‘»:\'
three members being assembled with; one an
other, cne member havimr means for mount-
ing it on a cylinder bleck. a second 33
being movable velatively to the fivst named
mer ‘1be1', friction means for holding the sec-
ond member in different positions. snd the
third member being movable loosely yela-
tlvely to the second membe;“ Loth the second
and third menbers being ndapted to

med member, and
s having ce-

w‘
=
o
=
.

16113

her

O 1
be
moved -in one direction by the P“LOJ"]. and
the third member being movable. in. the op-
posite direction also with the piston, said

nembers ha,\/ ing

ey 1,&58,294

members havmc cooperating pointers and
graduations whexeb) .the position of the sec-
ond member relatively to .the first named
member will jndicate the extreme movement
of the piston and the relative position of
thu second and third members will indieate
he dlstdn("‘ of the plston from sald extreme
poqltlon

4. A piston posmon Andicator compris-
ing three members assembled with one an-
other one member having a base to be
mounted on a cylinder bloe S and having an
offset srm to extend across the p;ston, a
second member ;heing movable yelatively to
said arm and fri ctmnftlly held in different
postions relatively .to .said awvm, and  the
third member being moyable loose13 rela-
tively to.the second nnmed member, both of
said second and third mﬂmbels heing - ar-
ranged to be moved by the piston in one
direction and the third member ] heing meov-
able in the opposite direction also Wlth the
piston, said arin and, second and third mem-
bers havmo cooperable pointers and gradua-
tions for mdicuting the position of the
piston.

In testimony whereof I hereunto aflix my

signature.
ANTON 1. SANDBO.
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