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" To all whom it MY concern:
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Beitknown that],AUGUSTMIEBACH,turner,
a subjeet of the King of Prussia, residingat
Erfurt,in the Kingdom of Prussia and Ger-
man Empire, have invented new and useful
Improvements in Apparatus for Automati-
cally Measuring the External or Internal Di-
ameter of Articles that are being Turned,
Bored, or Milled, of which the following is a
specification.

My invention relates to 1mp10vements in
apparatus for automatically measuring the
external or internal diameter of ar tlcles
that are being turned, bored or milled and is
adapted to be employed on lathes, milling
machines, boring machines and similar ma-
chine tools for treatlno metal, wood or other
materials by means of a ch1se1 or havmg a
chisel-like action. The said apparatus is de-
signed to indicate to the workman in an an-
tomatic manner the measurement of the
turning or boring, according to agiven initial
measurement (caliber) found by a prelimi-
nary turning or boring operation. The ap-
paratus is also designed to prevent the article
to be treated from being machined beyond
the desired extent. This is effécted by the
apparatus preventing the support of the cut-
ting tool from moving too near tothe article.

The apparatus acts automatically and con-
trols automatically the work performed by
the cutting tool.

The apparatus acts as follows:—The frame
of the measuring apparatusis fixed by means
of screws, clamping plates or in any other
suitable manner on the lower supporting car-
riage which effects solely the longitudinal
movement (along the bed) while a pressure
rod is connected adjustably and so as to be
capable of being fixed, with the carriage of

the cutting tool that moves toward the work:

that is being turned or bored said pressure
rod acting through the medium of suit-
able multiplying lever mechanism upon the
pointer of the measuring apparatus. If now
by way of example an article is to be re-
duced in diameter by a determined amount
say four millimeters, the pressure rod is set
in such a manner, that the pointer of theap-

5c paratus shall point to the same extent away

from the zero point of the scale, while the

I tool is situated close up to the work to be

turned.” The pressure rod is then firmly
fixed and consequently through the medinm
of the measuring apparatus allows the tool
carriage to move forward only to the exach
extent indicated by the pointer.
- Theapparatusis illustrated in construction
and in use in the accompanying drawings.
FigureI illustrates the same in front eleva-
tion. Fig.II is a side elevation and Fig. III
is a plan. Tig. IV is a horizontal sectmn on
thelinead F1<r I. TFigs.Vand VIshowinfront
elevation and plan the clamping plates which
serve for fixing the apparatus to the lower
support. Figs. VII, VIII, IX, and X illus-
trate the adjustable cross sleeve for guiding
thé measuring rod of which Fig. VIIisa front
elevation, Fw VIII a side elevauon, Fig. IX
a plan, and Fw X a vertical section on the
line ¢. d. Fig. IX. Fig. XI is a plan of the
sleeve and clampma plate for.guiding the
pressure rod.. Figs. XII and XIII 111ustrate
the arrangement of the apparatus on the car-
riage or support of a lathe, in front elevatlon
and plan.
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The measuring apparatusisan mstrument '

of precision, as it indicates the amount of the
turning, milling or boring on a larger scale on
a divided are. On the arc or scale a’ of the
frame ¢ there moves a pointer ¢ which is piv-
oted at.b and to the lower arm d of which
there is jointed the connecting rod e (Figs.
I-IV.) The latter is eonnected with a two
armed lever f against whose longer lower
arm g. abuts the measuring rod 7{; which is
provided with a center punch point A and is
guided in the adjustable crosssleeve 7. Since
in tarning or boring the amount of the turn-
ing has the diameter as the unit.and the ap-
paratus indicates this amount on one side
only, that is to say for the radius, the lever
arms of the twoarmed lever f are made such,
and the scale o’ is provided with divisions
such that it indicates the amount of turning
having the diameter as a unit. The frame,
which carries the pivot d of the peinter ¢ and
the pivot ! of the lever fis adjustably fixed
on the standard n, by means of a screw sleeve
m. The standard » is fixed to the lower sup-
port p of the lathe or machine tool by means
of clamping plate o, screws or other means.
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The rod n also carries the cross sleeve 7, see
Figs. I-IV. The latter consists of the rear
vertically movable casing ¢ and the forward
casing » which carries the measuring rod %
and is capable of adjustment with respect to
the easing ¢ by means of adjusting mechan-
ism (wheel s and worm ¢} or by other means,
so that the inelination of the rod % toward
the lever g can be varied for the purpose of
correcting if required the amount of travel
of the lever g. A vernieru can be provided
for accurately adjusting the casing » on the
easing g. Against the head &’ of the meas-
uring rod k there acts a pressure rod v whieh
is movable in the casing v’ and can be fixed
by means of a set serew v®. The casing v’ is
mounted on the vertical rod v* which is con-
nected by means of clamping plates®, screws
or other connecting means, with the tool car-
riage w of the machine tool, see Figs. XII
and XIII

The rod v is for the purpose of more con-
venient and easy adjustment formed at its
rear end witha head v*andit could similarly
to the measuring rod be provided on its sur-
face with a divided scale.

A spring « pressing against the lever f or
arranged in any other way, serves to bring
the pointer automatically to the highest di-
vision of the scale «’. Stop pins y and 3’
limit the amount of travel of the pointer c.

The mounting and use of the apparatus
are as follows:—The measuring apparatus is
withits frame a fixed on the lower supporting
carriage of the lathe milling or boring ma-
chine, while the rod v.is fixed to the tool
carriage by means of the clamping plate %
The adjustment of the pressure rod v of the
frame o and of the cross sleeve ¢, is effected
by placing v opposite to the head %’ of the
measuring rod k, the center-punch-point 2
entering a center hole provided in the lever
end g. Asmallshoulder is first turned on or
in the article to be turned or bored, if such a
shoulder does not already exist and its thick-
ness is measured. Thediameter of this shoul-
der enables the turner to determine the
amount by which the article to be turned
must be diminished in diameter or the article
to be bored is to be widened. TFor example
let this amount be assumed to-be four milli-
meters. Then the workman advances the
tool carriage until the point of the cutting
tool justtouchesthe article to be turned; then
by means of the serew v° he sets the rod » in
such a manner that as it bears against the
head %’ of the center punch rod % it rotates
the lever f and with it the pointer ¢ to an
extentsuch thatthepoint of the pointer moves
to the amount that is still to be turned down,
that is to say four millimeters in the present
example. Then the pressure rod v is fixed
by means of the said serew % The work-
man ean now by advaneing the tool carriage,
advance the tool toward the work and thus
turn down the work to the extent indicated
by the scale measurement fixed upon (taking

496,272

‘the diameter as the unit). The pressure rod

v mounted on the tool carriage w advances
also with the latter, and presses by the me-
dinm of the measuring rod / the pointer to the
zero point of the scale. The workman can
take a cut in one or in more stages, while the

70

pointer ¢ moves toward the zero point to an -

extent equal to the double thickness of tlie
cat. When the measure fixed upon has been
completely turned down, the pointer ¢ bears
against the stop pin 7’ at the zero point of the
seale, and as the pointer is connected by the
lever mechanism g. f. and the rod k. v with
thetoolcarriage,the latter cannot be advanced
any farther without using greater force.

When different calibers or diameters are to
be turned the pointer need not be set for each
caliber in such a manner that after reaching
the same the pointer ¢ will sirike against zero,
but any desired adjustment of the pointer
is sufficient, and it is then the office of the
workman to follow the movement of the
pointer over the scale ¢’ corresponding to the
advance of the tool.

In order that the casing m and the cross
sleeve ¢ shall remain at the same distance
from each other, they may both be rigidly
connected together. The fact that the appa-
ratus automatically indicates the amount of
machining according to a turned or bored
shoulder (caliber) renders calipers super-
fluous in turning, and the turning is thus
rendered more exact; furthermore by using
the apparatus a considerable amount of time
is saved because the apparatus indicates au-
tomatically the variation in diameter and it is
not necessary to throw the machine tool out
of operation, for the purpose of accurately
measuring the diameter. Finally a more ac-
curate turning is insured by the transmission
of the measurements on a larger scale.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of a tool carriage w
having a pressure rod v, a frame ¢ having a
scale a’, a pointer ¢ movable over the scale,
transmitting levers connected with the point-
er, and a movable measuring rod % bearing
against one of the transmitting levers and
adapted to be moved by the pressure rod on
the tool carriage, substantially as deseribed.

2. In an apparatus for measuring the di-
ameter of articles, the combination with a
support or carriage p, of a frame ¢ having a
scale o', a pivoted pointer ¢, the pivotally
connected transmitting levers e and f con-
nected with the pointer, a sleeve carrying a
movable measuring rod % bearing against one
of the transmitting levers, a casing v’ carry-
ing a pressure rod v adjustable to different
fixed positions and acting against the mov-
able measuring rod, and a tool carriage w on
which the casing carrying the pressure rod is
mounted, substantially as described.

3. In an apparatus for measuring the di-
ameter of articles, the combination with a
support or earriage p, of a frame ¢ having a
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scale o’ provided with a zero stop-pin ¥, a piv-
oted pointer c adapted to strike said zero stop-
pin, the pivotally connected transmitting le-
vers e and f connected with the pointer, a
sleeve 7 carrying a movable measuring rod &
which bears against one of the transmitting

levers, a casing v’ carrying a pressure rod v’

which is adjustable to different fixed posi-
tions and acts against the movable measur-
ing rod, and-a tool ecarriage w on which the
casing carrying the pressure rod is mounted,
substantially as described.

4. In an apparatus for measuring the di-’

ameter of articles, the combinatioh with a
support or carriage. p, of a frame ¢ having a
scale a’, a pointer ¢ movable- over the scale,

transmitting levers connected with the point-
er, a rotatable sleeve ¢ carrying a movable
nmiéasuring rod k and adjustable for varying
the inclination of said rod, a casing v’ carry-
ing a pressure rod v which acts against the
movable measuring rod, and a tool carriage
w on which the casing carrying the pressure
rod is mounted, substantially as desecribed.

In testimony whereof I have hereunto set
my hand and affixed my seal in presence of
two subscribing witnesses.

AUGUST MIEBACH. [L.s.]
Witnesses: ‘
CARL BORNGRAEBER,
HERMANN STRASSNER.
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