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My invention relates. to a feeler-pin device of the
kind comprising an adjustable feeler-pin or lever, a trans-
mitting linkage and an indicator, said parts being mount-

ed in a holder or carrier fitting into and driven by a

spindle. This device is preferably employed for gauging
O measuring purposes in machme tools or the like with
rotatable spindles.

The object of the present invention is to prevrde a de-
vice in which the kinematical train of the transmitting ele-
ments from the rotating feeler to the indicating means
forms in any position a weight-balanced system, so that
it complies with the highest demands of accuracy.
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A further object of the invention is to provide a gaug-

ing device without a Va_ria,tion. in the transmission of
the measured values, even in different positions of adjust-
ment of the feeler-prn so that for instance, parts having

different diameters may be readily exemrned and checked

by means of a single scale with a constant graduatlon as-
soc:lated to the indicator.

25

To the attainment of this cobject and in accordance |

with the invention, an oscillating member in form of a

longitudinally extended oscillating plate is arranged in
the transmission linkage parellel to the ad]ustmg direc-
tion of the feeler or its carrier, the members of the trans-

mission linkage leading to the indicator and the adjust- .

able feeler which engages said oscillating plate.

‘According to a further characteristic of the invention
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the oscillating plate is mounted along 1its symmetrical -

axis, whereby the member of the transmission linkage
leading to the indicator preferably engages the oscillat-
ing plate on the one longitudinal side and the adjustable
feeler engages the plate on the cother longitudinal :side

thereof, said parts extending in opposite d1rect10ns with

respect to the plane of the cscillating plate.
The invention will be more fully understood from the
following specification which sets forth a representative

panymg drawings wherein:

Flg 1 represents a preferred embodiment of the meas-
uring devrce aceerdmg to the invention in vertical sec-
tion; - - - -

Fig. 2 is ‘a fragmentary vertical secuon taken substan-
tially on line II—II of Figure 1; | |

Frg 3 is an elevation of the embedlment of the inven-

tion in the direction of the arrow in Fig. 1;
Figs. 4 and 5 show details of said e bodlment and
" Fig. 6 represents the measurmg device in anether p051-
tion. | - :

on a tapered arbor 10 adapted to fit inside the splndle
12 of the machine tool and to be secured therem in the

usual manner at the end plug 14 thereof. The tapered

arbor 16 has an axial bore 16 containing an axis 18. This
axis 1s here fixed by a pin 20 traversing a bore hole 22.

The axis 18 has at its lower end a flange 24 to which a

caplike bearing carrier 28 is attached by means of screws
26 (Fig. 2) in such a manner as to accurately follow: the
rotation of the machine spindle 12 and therefore the

tapered arbor 19 and the axis 18 of the measuring device. |

‘The bearing carrier 28 contains two bearing points
30, 32 for a longitudinally extended oscillating plate 34
mounted in its symmetrical axis. -Said plate 34 has two

longitudinal sides 36, 38 which are rounded at their pe-

embodiment of the invention by reference to the accoIm-

The illustrated feeler-pin measuring device is supported
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ripheral edges. A slide 54 is movable on the external
longitudinal sides 50, 52 of the bearing carrier 28 and
can be fixed in its set position by means of a clamping
screw 56. An axle 62 is pivotally mounted between the
bearing points 58, 60 of the slide 54 and rigidly coupled
with the fork-shaped ends 64 of one arm 66.

Between the fork-shaped ends 64 of said first arm 66
there is fixed a second arm 68 which carries the feeler
70. The tensioned grip between the ends 64 of the arms
66 and the axle 62 results in substantial friction so that
the arm 68 with the axle 62 can be maintained in differ-
ent relative positions with respect to the arm 68 and 70.
The arms 66 and 68 thus form a bell crank lever serving

as a feeler lever or pin. The angle of said bell crank lever

can be varied by acl]ustmg the arm 68 with respect to
the arm 66.

The arm 66 of the feeler—pm has a recess 72 having
inwardly curved walls, which tangentially engage the lon-
gitudinally extended Side 36 of the oscillating plate 34.
The bearing carrier 28 contains an axially movable trans-
mitting pin 74 having an opening 76 on one end thereof.
The opening 76 is coupled with the longitudinally ex-
tending side 38 of the oscillating plate 34.

A carrier 78 is rotatably mounted on the tapered arbor
10 by means of a ball bearing 80. The carrier 78 shows
a handle 82 by means of which it can be moved or held
in any.desired position with respect to the arbor 10 or’
the spindle 12." The dial gauge 84 is located in the
carrier 78 and can be fixed in the set most advantageous
position by means of a clamping screw 86. A bell-crank
lever 88, which is rotatably mounted on the plug 90 of
the carrier 78 engages on the one hand the axially mova-
ble and spring-loaded pin 92 of the dial gauge 84, and
on the other hand the flange 24 of a sleeve 96 which 1s
axially adjustable on the axis 18 by means of ball bear-
ings 98. The transmitting pin 74 also is in engagement
with the other side of the flange 94,

A leaf spring 192 is mounted by means of a screw 140
in the bearing member 28 and presses against a plug 104
of the oscillating plate 34 and tends to swivel this plate
around its bearing points 30, 32. The engagement of this
leaf spring 102 may be disconnected by means of a con-
trol knob 106 mounted on the shaft 105 of the bearing
point 32. For this purpose this control knob is turned
so far that a pin 108 transversely fixed in its shaft 1035
disengages the leaf spring 102 from the plug 184 of the
cscillating plate 34, An index 110 of the control knob
106 cooperates with the marks “A” and “I” of the bearing
carrier 28. When set for “I” (internal diameter meas-
uring) the leaf spring 182 is brought into contact with
the oscillating plate 34; when set for “A” (external diam-
ter measuring), said leaf spring 102 is out of contact.

A disc shaped metal sheet 112 is attached on the upper
side of the bearing carrier 28 by screws 114; thus pro-
viding a protection of the operator against injury by the

-rotation of the bearmg carrier 28 and the shde 54 15- "

osuaranteed.
The slide 54 shows at the lower side a tapped hole
116, in which may be screwed in certain cases a bearing
bushing 118 for an additional or auxiliary axially mova-
ble feeler-pin 126, the free end thereof engaging the first
arm 66 in order to cause the oscillating movement of the -
plate 34 for measuring purposes, as Wlll be e}..platned in
more detail hereinafter.
The described device acts in the followmg manner:
When it-is required, for instance, to verify the centering

of a bore 124 in a work piece 12§, fixed on the work table

of the machine tool, with reference to the axis of the ma-
chine tool spindle 12, the slide 54 is set along the guides
58, 52 until the feeler point 70 of the feeler-pin makes .
contact with the wall of the bore 124. The slide 54 is

" then fixed in this position by the clamping screw 56. When
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thereafter the spindle 12 together with the elements 10, 28,
34 and 54 of the feeler device are rotated, the feeler point

70 follows the profile of the bore 124 and is deflected

in the process, such deflection being transmitted by the
arm 66 of the feeler-pin to the oscillating plate 34 to

which it thus imparts a slight oscillatory motion.
oscillation movement is transmitted through the trans-

mitting pin 74 to the flange 94 as an axjal thrust which

again is communicated through the bell-crank lever 88 to
the dial gauge 84, 92 and is indicated there in known man-
ner by deflection of the needle or pointer over the dial.
In accordance with the indications of the dial gauge, the
work piece 126 with its bore 124 can be centrally located

with reference to the axis of the spindle 12 by the usual

adjusting means..
The device is adapted to gauge not only bore but also
external diameters or plane surfaces. When verifying the

external diameters, the leaf spring 102 has to be discon-
nected, while all the other measuring operations are the:
When verifying plane.

same as described hereinbefore.
surfaces, the feeler pin 70 has to be made inoperative by

setting out (Fig. 6) and the bushing 118 with the addi-

tional feeler 120 has to be screwed in the bore 116 of the
slide 54. The plane surface 128 of a work piece 130 (Fig.

6) 1s measured by turning the bearing carrier 28, and the
deflections are transmitted as an axial stroke of the feeler

~ pin 120 over the arm 66 to the oscillating plate 34, which
again communicates the deflections thereafter i n the men-
tioned way to the dial gauge 84.

By virtue ef the described inventive construction of
the oscillating plate as a longitudinally extended oscillat-

ing plate 34 in the kinematical train of the transmission
clements from the dial gauge, set in a suitable position -

for reading, relative to the rotary feeler-pin 70, on arm

66 the oscillating plate causes a weight-balance in the train

of the parts, said balance being necessary for fine and
exact measuring. Because the engagement between one
longitudinal side of the oscillating plate and the feeler is
adjustable in longitudinal direction, without altering the
transfer or transmission ratio between the feeler and the
transmission linkage accurate and precise measurements
are assured. Thus it is possible to verify directly differ-
ent diameters on the work pieces by means of a single
calibrated scale of the dial gauge and in this way to read
the measured values directly in all cases.

The arrangement according to the invention may also
be employed on measuring devices where the dial gauge
is not fixed and wherein the whole measuring device ro-
tates. Also the oscillating plate itself and the adjusting
slide for the feeler may be. arranged in other ways, that is
inclined with reference to the axis of the spindle.

While I have described one of the preferred embod1-
ments of my invention I realize that modifications may be .

made and I desire that it be understood that no limita-
tions upon my invention are intended other than may be
imposed by the scope of the appended claims.

What I claim is:

1. A feeler device comprising a holder, a feeler-pm
mounted for adjustable movement diametrically of said

holder, a transmission linkage and an indicator, said parts

being mounted in said holder, said holder fitting into and
being rotatably driven by a spindle, the transmission link-
age comprising an oscillating member in the form of an
elongated plate extending parallel to the direction of ad-
justable movement of said feeler—pin and being. pivotally
mounted along an axis lying in its longitudinal direction,
said elongated plate being connected to the indicator and
to the feeler-pin, said transmission linkage being con-
nected to the indicator and to the feeler-pin.

2. A feeler device as set forth in claim 1, in which said
plate is pivotally mounted along its symmetrical axis, and
wherein the transmission linkage connecting said indi-
cator connects with the plate on one longitudinal side and
wherein the feeler-pin connects with said plate on the

other longitudinal side thereof; said connections extending

This
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in opposite directions with respect to the plane of the

plate.

3. A feeler device as set forth in claim 1, in Whlch the
plate is mounted in a bearing carrier, rigidly coupled with
and rotatably driven by the holder, and a slide arranged

-on said bearing carrier and adjustable thereon in a direc-

tion longitudinally of the plate, said feeler-pin being
mounted on and adjustable with said slide..

4. A feeler device as set forth in claim 1, which in-
cludes a bushing movable in the axial direction of the
holder and forming a part of the said transmission linkage
between said plate and said indicator, the rotational move-
ment of the plate transmitting an axial stroke of the
bushing.

5. A feeler device as set forth in clair 1, in which said
plate is mounted in a bearing carrier, and wherein a
spring means is located in. the. bearing carrier and con-
nected with said plate for subjecting said plate to tension.

6. A feeler device as set forth in claim 1, which in-
cludes a bearing carrier, spring means located in said
bearing carrier, a control device rotatably mounted in
said beanng carrier and engaging said spring means for
engaging and disengaging said spring means with respect

-~ to said plate.
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7. A feeler device as set forth in claim 1, which in-
cludes a bearing carrier, a bell-crank lever having a pair
of arms adjustable in angular position mounted in said
carrier, one arm thereof engaging said plate and the other
arm thereof being connected to said feeler-pin.

8. A feeler device as set forth in claim 1, which in-
cludes a. bearing carrier rigidly coupled and rotatably
driven by said holder, a slide arranged on said bearing
carrier and adiustable thereon in a direction longitudinally

~of said plate, said slide including holding means for

mounting an auxiliary feeler-pin, and an auxiliary feeler-
pin mounted on said slide and engageable with said plate.
9. A feeler device for measuring the eccentricity of
round objects, borings and the like, comprising a tool
holder, a holder insertable into the tool holder, a carrier
supported. by said holder, slides mounted on said carrier,
a feeler-pin displaceable radially on said slides whereby
said feeler-pin may. be adjusted to the diameter of an
object to be measured, an eclongated plate pivotally
mounted in sald carrier on an axis extending in the longi-
tudinal direction of said plate, a feeler connected with one
peripheral edge of said plate and adjustable longitudinally
along the plate, a connection between said feeler-pin and
sald feeler, a force transmitting member displaceably
mounted in said carrier and engaging the opposite
peripheral edge of said plate, a. stationary support rotat-
ably journaled on said holder, an indicator mounted on
said support, and means interconnecting said transmitting
member and said indicator.

10. A feeler device for measuring the eccentncuy of
round objects, borings and the like as set forth in claim
9, in which said elongated plate is symmetrical with re-
spect to its axis of rotation whereby the lever arms oper-
ating said feeler and said transrmttmg member are iden-
tical.

11. A feeler device for measuring the eccentricity of
round objects, borings and the like as set forth in claim. 9,
in which said means interconnecting said transmitting
member and said indicator comprises a cylindrical bushing:
concentrically- surrounding said holder and displaceable
in an axial direction with respect thereto, an annular
flange on. said bushing, said force transmitting member
engaging said flange, and a connactmn between said ﬂdnge
and said indicator.
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