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OUTSIDE CYLINDER GAUGE.

Application filed September 10, 19'23. Sérial' No. 661,807.

- My invention relates to outside gauges for
cylindrical surfaces and particularly but not
_exclusively to one for use in connection with
erank pins of automobile engine crank shafts
or similar articles where the gauge cannot
be applied endwise of the shaft.

My invention will be best understood from
the following description when read in light
of the accompanying drawing showing one
specific embodiment of my invention select-
ed for illustrative purposes, while the scope
of my invention will be more particularly
pointed out in the appended. claims.

Referring to the drawings:— ~

Figure 1 represents a front elevation of
an outside cylinder gauge embodying my
invention. -~ o :

Fig. 2 is a rear elevation of the gauge, the

back plate which covers the indicating mech-

anism being removed and a portion of the
gauge being broken away and illustrated in
section. o . T

Fig. 8 is a section as faken on the line

- 8—3, Figure 1.
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“Fig. 4 is a detail section as taken on the
line 44, Fig. 2. ‘ ~
- Fig. 5 is a horizontal section as taken on
the line 5—35, Figure 1. - ,
Referring to the drawings, I have shown a
casing 10 in which an indicating mechanism
11 is mounted.  The indicating mechanism
11 may be of any suitable construction but
preferably includes a dial 12 provided with
graduations 13 preferably representing one
thousandth of an inch and fraction thereof,
a bezel 14 and crystal 15. Secured in any
suitable manmner in the casing 10 adjacent
to the rear of the dial 12 is a front plate 16

- at the center of which is a center staff 17.

The center staff 17 is mounted to rotate in
the front plate 16 and also in a bearing mem-
‘ber 18 fast to the rear of said front plate,
and fast to said staff at the forward end

" thereof and located adjacent to the front

- yielding’ work engaging member 20 at one

face of the dial 12 is an indicating hand 19.
Slidably mounted in the casing 10 is a

" end of which a confact point 21 is detach-

ably secured. ' The yielding work engaging
member 20 is prevented from rotating in the
casing 10 by a pin 22 which is fast to said
member and projects into a groove 23 pro-
vided in a guide member 24 fast to the front

~ plate 16. A spring 25 extends between the
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pin 22 and the casing 10 and always acts to

force the yielding work engaging member
20 downwardly until -the pin 22 contacts
with a stop pin 26 located within the guide
member 24 and extending across the groove
thereof, at which time said yielding work
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engaging member is located in its normal .

position and as illustrated in. Fig. 2.

"

The motion of the yielding work engag—t -

ing member 20 is transmitted to’the center

.staff 17 carrying the indicating hand 19 by

mechanism as follows:—Provided upon the
member 20 and preferably formed integral
therewith are a series of rack teeth 27 which
mesh with and drive a pinion 28 fast to a
staff 29, the latter being rotatably mounted
at one end thereof in the bearing.-member
18 and at its other end in, the front plate 16.
A gear 30, preferably having a collet 31 rig-
idly fastened thereto and constituting a hub
therefor, is rigidly fastened to the staff 29
in any desired manner and said gear 30
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meshes with and drives a center pinion 32 :
which is rigidly fastened.to the center staff

7. Another gear 83 constituting a take-up

_gear and preferably having a collet 34 rig-

1dly fastened therefo and constituting a hub

therefor is loosely mounted upon the hub of -
the gear 30 and also meshes with the center .
pinion 82. A spiral spring 35 surrounds the

‘hub of the take-up gear 33, one extremity of

said spring being secured to said hub and .. -
the other extremity being secured to the . -

bearing member 18, said spring being ar-
ranged constantly to act to force .the teeth
of the take-up gear 83 against those sides of
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the teeth of the center pinion 32 which are

opposite the sides to which power is applied.
to said teeth by .the gear 30 when the yield-
ing work engaging member 20 is being
forced upwardly. .This action of the take--
up gear 83 results among other things in

between the gear 30 and center pinion 32.
A back plate 36 is fast to the casing 10 and
entirely closes said, «casing at the rear
thereof. T

I have illustrated as formed integral with
the casing 10 and projecting laterally from.
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“eliminating any backlash which may oceur -
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the periphery thereof a channel-shaped ex- .

tension 37 having a dove-tailed . shaped
groove 30 formed therein. A rigid work
engaging member 39 is shown slidably
mounted upon the channel-shaped extension
87 of the casing 10, said member being pro-’
vided with a dove-tailed shaped tongue 40
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which fits the dove-tailed shaped groove 38.
The rigid work engaging member 39 as illus-
trated 1s-V-shaped and is provided with a
surface 41 upon which a shaft 42 or other

‘cylindrical forms of work may rest, and

while resting upon said surface 41 the pe-
riphery of said work will contact with an-

- other surface 43 also provided upon said
- rigid work engaging member. It will be ob-
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served that the member 89 affords means for
positioning the axis of the contact member
20 diametrically of the work and also means
which engages the work at points along
spaced parallel lines on the surface of the
work. '

The rigid work engaging member 89 is
herein adjusted to move the surface 41
thereof toward or away from the contact
point 21 of the yielding work engaging mem-
ber 20 through the medium of an adjusting

screw 44, the upper end of which is mounted"

to rotate in a bearing 45 provided in the
casing 10, while the lower end thereof is
mounted in a plate 46 fast to said casing
and caid screw 44 extends through and has
screw-threaded engagement with the member

39. The screw 44 is rotated through the me-
dium of a suitably knurled knob 47 which.

is fastened to the lower end thereof.

For insuring that the surfaces 41 and 43
of the rigid work engaging member 89 will
engage the work, I herein provide a bifurcat-
ed member 48 pivotally mounted upon screws
49 located upon the opposite sides of the
casing 10, said member 48 having a roller
50 mounted to rotate upon a pin 51 fast in
said member. The member 48 is forced to-

. ward the work through the medium of a

40

spring 52 -which is located within a recess
53 provided in the casing 10, the lower end
of 'said spring bearing upon the member 48
and acting to hold the roller 50 in yielding
engagement with the work. The outward
movement of the member 48 is limited by
a suitable stop 54 provided upon the cas-

. ing 10. It will be observed that the member

48 and associated parts when the device is

~in operation thus act to effect urging of the

work engaging member 39 yieldingly to-
ward the work, while the spring 25 yield-
ingly urges the contact member 20 toward

the work.

In order that the reading of the gauge

~ will correspond to the exact diameter of the

work substantially independently of the
magnitude of the diameter or out-of-round-
ness of the work I so correlate the angle be-

" tween the surfaces 41 and 43 and the angles
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between these surfaces and the line of move-
ment of the work engaging member 89 that
for all diameters of work the contact mem-
ber 21 and point of tangency of the surface
41 with the work will lie on the diameter
of the work, and preferably but not neces-

sarily T form the surface 41 at right angles

f)o the line of movement of the contact mem-
er. : S

The operation of a gauge constructed ac-
cording to my invention when used in con-
nection with. worn crank pins is as follows:
Assuming that a worn crank pin is to be
trued to make it accurately round and cy-
lindrical T first cet the gauge to enable mie
to compare the diameters of the crank pin
with a known distance, which I do by plac-
ing the contacts of an outside micrometer,
set gauge or the like between the contact
feeler 21 and surface 41, and by turning the
knob 47 adjust the rigid work engaging’

member .to such position as will bring the ¢

pointer over the zero mark, or if desired
secure this same result by rotating the dial

relatively to the casing. The micrometer is

then laid aside and the gauge slipped over

the crank pin and rotated relatively thereto

and moved longitudinally thereof while not-

ing the deflection of the pointer in a plus

or minus direction from the zero mark on .
the dial, by which means the minimum di-

ameter of the pin and its out-of-roundnes;

can be quickly and aecurately measured.

For example if the known distance corre-

sponding to the zero reading of the gauge is
three inches and the maximum deflection of

the pointer in a minus direction indicates

five thousandths of an inch then the mini-

mum diameter of the crank pin is two_and

ninety-five thousandths of an inch.

If the crank shaft to be measured is as-
sembled in the crank shaft bearings, or if
mounted between the centers of a lathe -or
grinding machine, the gauge conveniently
will be rotated relatively to the crank pin by
positively and slowly rotating the -erank
shaft while holding the gauge stationary.
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After the minimum diameter of the crank:

pin is determined and it is subjected to a
turning or grinding operation for truihg
it the gauge may be used by the operator
from time to time for determining the prog-
ress of the operation, When the gange 1n all
positions of its application to the crank pin
reads the minimum diameter previously de-
termined the crank pin is then a true cylin-
der. '

It will be noted that a gauge constructed
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according to my invention may be used to -

compare diameters with & known distance
as distinguished from being limited to com-
paring them with a cylinder of known di-
ameter, with the result that a common in-
side micrometer which is adjustable to an
infinite number of distances may be used for
securing an infinite number of standards,
where 1f a known cylinder must be used as
a standard an infinite number of cylinders
must be available for securing an infinite

structed according to my invention will sub-
stantially accurately measure the diameter

120

-number of standards. Further a gauge con- .

130



(SN

10

43

1,617,005

even if the work is out-of-round as distin-
guished from prior gauges where the gauge
will only indicate the presence of out-of-
roundness. without measuring the diameter.

Although I have described for purposes
of illustration one- specific embodiment of
my invention it is to be understood that I
am not limited thereby to-its particular me-
chanieal details, but’ that within the scope
of my invention wide deviations may be
made therefrom without departing from
the spirit of my invention.

I claim:— = S

1. A device of the character described
comprising, in combination, a casing, an in-
dicating device mounted upon said casing,
an elongated yielding work engaging mem-
ber axially movable toward the work, means
operatively connecting said work engaging
member to said indicating device, and a sec-
ond work engaging member rigidly mouni-
ed ‘upon said casing and having surfaces at
an angle to each other adapted stably to
position cylindrical work relatively to said
yielding work engaging member, one of said
surfaces being substantially normal to the
%xis of said yielding work engaging mem-

er. SRR

2. A device of the character described hav-

20 ing, in combination, a casing, an indicating.

device mounted upon said casing, an elon-
gated yielding work engaging member,
means’ operatively connecting said member
to said indicating device for actuation there-
of, and a rigid work engaging member slid-
ably mounted upon said casing for move-
ment toward said indicating device, said
last named work engaging member having:
means adapted to engage cylindrical work
at transversely spaced points upon the sur-
face of said work for stably positioning such
work relative to said yielding work engag-
ing member with the diameter of said work

axially of said yielding work engaging mem- .

ber independently of the size of the diam-
eter of said work. ' o
3..In" combination, a gauge embodyin

. therein a- casing, having a yielding wor
' engaging member mounted théreon, a second

work engaging member rigidly mounted
upon said casing and having means adapted

for_contacting cylindrical work at points.

spaced transversely of the work, said means
adapted stably to position cylindrical work
relatively to said yielding work engaging
member, means to move said second work

" engaging member toward and away from

()

said yielding work engaging member, and
means adapted for yieldingly engaging the

work to clamp said work against said second
work engaging member.’ o

4. In combination, a gauge embodying
therein a casing, having a yielding work en-
gaging member mounted thereon, a V-
shaped work . engaging member rigidly

a
mounted upon said -casing andI adapted to
position cylindrical work relatively to said
yielding work engaging member, means to
move said last named work engaging mem-

ber toward and away from said ylelding
work engaging member, and means yielding-

ly to engage the work positioned on said V- *

shaped work engaging member to clamp-
said work against the opposed surfaces of
said member. - =~

5. In combination, a_ gauge embodying
therein a casing provided with a laterally
projecting extension and- having an elon-
gated yielding work engaging member
mounted thereon at the-side of said exten-
sion for 4xial movement, a rigid work en-
gaging member slidably mounted upon said
extension for straight line movement in a-
plane including the axis of said elongated
member, said rigid work engaging member
formed for stably positioning cylindrical
work with the didmeters of such work axial-

-1y of said yielding work éngaging member,

and means to move said rigid work engag-
ing member toward and away from the con-
tact surface of said yielding work engaging
member. ’ _ o

6. In combination, a gauge embodying
therein a casing provided with a laterally
projecting extension -and having an -elon-
gated vyielding work engaging member
mounted thereon for axial movement, a rigid
work engaging member slidably mounted
upon said extension for straight line move-

‘ment, said. rigid work engaging member
“formed for stably positioning cylindrical

‘work with the diameters of such work axial-
ly of said yielding work engaging member,

-and a screw -mounted upon said extension

and engaging said last named work engag-
ing member and adapted to move the same
toward and away from the contact surface
of said yielding work engaging member.
7. In" combination, a gauge embodying
therein a casing provided with a laterally
projecting extension and having an elongat-.
ed yielding work engaging member mounted
thereon, a rigid work engaging member slid-
ably mounted upon said extension, a screw
mounted upon said extension and engaging
said last named work engaging member and
adapted to move the same toward and away
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from said yielding work engaging member, .

and means yieldingly to engage the surface
of cylindrical work positioned on said rigid
work engaging member to clamp said sur-
face against said member. ' .

8. In combination, a  gauge embodying
therein a casing provided with a laterally

projecting extension and having an elon-

gated ylelding work ~engaging member
mounted thereon, a rigid work engaging
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member slidably mounted upon said exten-. .

sion, a screw mounted upon said extension
and engaging said last-named work engag-
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ing member and adapted to move the same
toward and away from said yielding work
engaging member, a member pivotally
mounted upon said casing, a roller mounted
upon said last-named member and a spring
engaging said pivoted member and adapted
to force said roller into engagement with
work mounted upen said rmld work engag-
ing member.

9. In combination, a gauge embodying
therein a casing provided with a laterally
projecting extension and having an elongat-
ed yielding work engaging member mounted
thereon, the longitudinal median line of said
v1e1d1ng work engaging member being dis-
posed at an angle relatively to said exten-
sion, a rigid work engaging member mount-
ed upon said extension, and means to move

said last-named member to position the di-
ameter of cylindrical work mounted thereon
into alignment with the longitudinal median
line of said yielding work engaging member.

10. A device for gauging outside cylindri-
cal surfaces comprising in combination, an
indicating device having a casing and a’ con-
tact member movable relatlvely to said cas-
ing, means responsive to relative movement
of said casing and contact member for actu-

ating said 1ndlcatln0 device, a second con-
tact member having two contact portions the
points of contact of which with the work in
a plane transverse to the work are on tan-

-gent lines at an angle to each other, and

means for adjusting said second comtact
member and casing relatively to each other
along a line at such angle to said tangent
lines that for all diameters of work the pomt

- of tangency of said first mentioned contact

40

45

_membe1 and point of tangency of one of.

said lines with the work will lie at the ends
of the diameter of the work. .
11. A device for-gauging outside cyhndm-
cal surfaces comprising in combination, an
indicating device having a casing and a con-
tact member movable relatively to said cas-
ing, means responsive to relative movement
of said casing and contact member for actu-

- ating said mdlcatmcr device, a second con-

1,617,005

tact member having two contact surfaces at
an angle to each other adapted to be tangent
to the work when presented thereto and to
contact the same at points along spaced par-

50

allel lines, and means for adjusting said .

second contact member and casing relatively

to each other along a line at such angle to

said surfaces that for all diameters of work

a point of tangency of said first mentioned
contact member and of one of said surfaces
with the work will lie at the ends of a dlam-
eter of the work.

12. A device for gauging- outside cyhndu-
cal surfaces comprising in combination, an
indicating device having a casing and a con-
tact member movable relatively to said cas-
ing, means responsive to relative- movement
of said casing and contact member for ac-
tuating caid indicating device, a second con-

tact member adapted to have contact with
the work at points along parallel lines, and

means for adjusting the casing and ‘second
contact member relatlvely to each other
along a line at such angle to the axis of the
first mentioned contact member that for all
diameters of work said axis and one of said
parallel lines will lie in the same plane.

13. A device for gauging outside cylindri-
cal surfaces comprising in combination, an
indicating device havmor a casing and a con-
tact member movable 1elat1ve1y to said cas-
ing, means responsive to relative. movement
of said casing and contact member for ac-
tuating said indicatincr device, a second con-
tact member having two plane contact sur-
faces at an angle to each other, one of said
surfaces bemo substantially normal to the
axis of said first contact member, and means
for adjusting said casing and said second
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contact member relatively to each other .

along a line at such anole to said contact
qurfaceq that for all sizes. of work-the axis

tact of the work with said surface normal to
said axis will lie in the same plane.

In testimony whereof 1 have ‘hereunto. set

my hand.
y W’ARREN AMES.
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of said first contact member and line of con--



