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The invention relates to a measuring ptn for checking 

dtmenstons of a workpiece by means of a measuring 

device which is coupled to the measuring pin, in 

particular for determining two l i.near dimensions of a 

workpiece placed at right angles relative to each other 

by means of the same measuring device. 

For the determination of linear dimensions tn the 

micrometer- of millimeter range respectively, measuring 

devices are used which are very precise within a 

Limited measuring range, for example mechanical 

measuring dials, electronic displacement gauges and the 

like. These measuring devices have proved themselves i.n 

part i.cu Lar in determining discrepanc tes in di.mens tons 

relat tve to a preset standard dimension, in determining 

the rotat tonal accuracy of rotary workpieces, or in 

determini.ng the positi.on of a workpiece relative to a 

reference posit ton. In many cases, however, the pin of 

the measuring device cannot be brought into direct 

contact with the object to be measured; therefore, a 

measu r L ng p L n ts required wh i. ch est ab Li shes the 

coupl Lng between object and the measuring pin of the 

measuring device. 

Generally known types of measuring pins operate uni.­

direct tonal Ly linear, t. e. a Linear change in dimension 

tn a given direction <and in this di.rection only> Ls 

proportionally converted into an indication of the 

measur tng means. For example, to measure dimensions, 

deviations in dimensions or a change in °the dimensions 

of a workpiece in two different directions, the applied 

measuri.ng device including the ~~suring pin had to be 

reset and newly aligned, or two measuring devices, 

which work independent of one another, were required. 
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Thi.s is reflec·ted in requi.ri.ng extra ti.me for Labour 

and/or fi.nancial i.nvestment. 

The DE-OS 32 34 470 di.scloses a soluti.on to 

regi.steri.ng, by means of a single one-dimensi.onal path 

transmi.tter, a di.splacement of a measuri.ng pi.n tn the 

axial direction and a di.splacement of same i.n an 

axi.ally verticaL plane. Said construction uses a 

comparatively complicated system of lever htnges, 

linear bal L guidance and bal L-cone surfaces for 

converting the dtsptacement of the measuring pin in the 

three spatial co-ordi.nates into one Linear movement <of 

the measuring pin); i.f this Ls to be carried out with 

the required accuracy, then the manufacture and 

fi.ntshing of all the tndi.vtdual guiding members rrust be 

carried out at a considerable expense. This makes the 

devi.ce expensi.ve and Li.able to breakdown. 

It is the object of the present inventi.on to avoid 

these di.sadvantages and to provide a stmple measuri.ng 

pi.n of robust construction, whi.ch allows measuring and 

detect Lng Li.near di.mens tons si.muLtanousLy i.n two 

dtrecti.ons which are verti.cal relati.ve to one another 

at hi.ghest preciston by means of a si.ngle measuring 

dev Lee. 

Th ts ts achieved according to the invent ton by 

arrangi.ng a measuring pin according to claim 1 or 2. 

Due to thi.s type of arrangement, the effect of a 

measuri.ng force onto a ptn head in any dtrectton always 

results in an t dent i ca L l_y or exact Ly oppos i. te l tnear 

movement of the pin head in two direct tons which are 

verti.cal relati.ve to one another, so that by way of a 

si.ngle measurtng dial or other measuri.ng devtce, the 

~ measurtng probes of which can make contact at any 

surface of the pin head, a change in di.mension can be 

measured, for example, both tn the horizontal and the 
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verttcal di.rection wi.thout havtng to change the 

measur i.ng setup. 

Preferred forms of embodtment and further developments 

of the i.nventive i.tem are descri.bed tn the dependent 

clai.ms 3 ·to 5. 

Below, an exemplary embodtment of the inventive i.tem is 

described wi.th reference to the enclosed drawings. The 

drawings show, i.n 

Fig. 1: 

Fig. 2: 

Ftg. 3: 

Fig. 4: 

Fig. 5: 

a schematic side view of the measuring pin 

in tts inoperattve state; 

a front view of the measuring pin according 

to Fig. 1, tn the di. rect ton of arrow A; 

a bottom view of the measurtng pin according 

to Fi.g. t, i.n the directi.on of arrow B; 

a schematic side view of the measuring ptn 

wtth a force P, or P2 respectively applied 

to the probe head; and 

a schematic si.de vi.ew of the measuring pin 

with a force P3 or P .... respect i.vely appL Led 

to the probe head. 

In the given example, the measuring ptn, generally 

identified as 1, comprises of pin body 2 which Ls 

dtvtded i.nto a first section 3 and a second section 4. 

These two sections 3 and 4 are movable or displacable. 

relative to each other, as will be explained later. 

The second sect ion 4 is mounted to 'be fixed or of 

defined di.splaceabi. l i.ty ·and arrestable relative to a 

workpiece to be measured; for this purp~e, two fixing 

bores 4 can be provtded, by which measuri.ng-pin section 

4 ts anchored to a suitable, if appropriate adjustable 

holding means <not t l lustrated> of a measuring 

·· apparatus. 
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The ftrst secti.on 3 Ls movably connected to the second 

secti.on 4 and carri.es a probe head 6, whi.ch tn the 

gi.ven example ts ri.gi.dly attached by means of a screw 7 

to an extensi.on 9 of· the fi.rst sect ton 3 of the ptn 

body 2. Probe head 6 i.s composed of a cu~i.c body wi.th 

four measurtng surfaces 10a 10d. These measuri.ng 

surfaces are processed plane and extend at an angle of 

exactly 90" relattve to the respecttve adjacent 

measur tng sur·faces. Dependtng on appl teat ton, at Least 

two adjacent measur i.ng surfaces <for example 10a and 

10b> are exposed; i.n 

surface 10c Ls also 

the 

partly 

gt ven example, 

exposed, and 

surface t0d also extensi.vely exposed, i.. e. 

a measuri.ng force. 

measuri.ng 

measuri.ng 

loadable by 

The movable coupli.ng of the fi.rst secti.on 3 to the 

second sect ton 4 of pi.n body 2 ts achteved by way of 

elasttcally deformable connecti.ng members whi.ch extend 

at an angle 

di. rect tons, t. e. 

of 45 • re Lat t ve to the measur i. ng 

relati.ve to the measurtng surfaces 10a 

- 10d. 

and 12 

In the gi.ven example, 

are provi.ded, whtch 

two connecttng members 11 

are part of pi.n body 2, 

whtch i.tself' ts made i.n one ptece, t. e. sect tons 3 and 

4 of ptn head 2 are composed of one and the same body • 

The di.vi.ston i.nto the two secttons 3 and 4 i.s achi.eved 

i.n that several slots 13a - l3c and 14 are provi.ded 

whi.ch separate the two secti.ons 3 and 4 from one 

another. 

Ftg. 1 c Lear Ly shows that the pi.n body 2~ has a lateral 

surface 15 whi.ch extends ~t~ an angle of 45• relattve to 

the measurtng surfaces 10a 10d; th\s arrangement 

permi.ts free access to measuring surface 10d. Parallel 

to th ts lateral surface 15, t. e. also at an angle of 

... 45•, extends slot 13c a short·· di.stance away, for 

.. example tn that a fi.rst connecttng member 12 ts formed; 
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thLs Ls the remaintng material web Ln ptn body 2 which 

connects fLrst sectLon 3 to second section 4. 

Slot 13c runs via a slot 13b, whtch extends at rLght 

angles thereto <and which ttself extends at an angle of 

45• relatLve to the measurtng sur-faces 10a - 10d), Lnto 

a slot 13a, whtch together with the latter slot 13b 

includes a right angle, thus extending parallel to slot 

13c but at a certain dtstance therefrom. Finally, 

parallel to said_ slot 13a, at a short dLstance, is 

provided a slot 14, which extends up to the edge of pin 

head 2, so that a material web rematns between tt and 

slot 13a, whtch web forms the other connect tng member 

1 t. 

As wt LL be explained Later, tt is fundamental that 

webs 11 and 12, which serve as connecting members, 

extend at an angle of exactly 45° relative to the 

measurlng surfaces 10a - 10d. On the other hand, it is 

not of decisive significance that the connecting 

members 11 and 12 are one-piece sect tons of the pin 

body 2; it ts equally posstbLe to construct secttons 3 

and 4 of pin body 2 as independent sLngLe parts and to 

Lnterconnect them by way of two Leaf" springs <not 

LL Lust rated). These wt l L then take over the funct Lons 

of webs 11 and 12, but t t has to be ensured that the 

Longitudinal extension of the leaf springs, in 

untensioned state, Ls at an angle of 45 • rel at tve to 

the measuring surfaces 10a - 10d. 

If <according to Ftg. 4) a force acts on the measuring 

surface 10a in the directibn of the arrow P,, then it 

at tempts to al so move L tnear Ly tn the, direct ton o-f 

arrow P,. As the first sect ton 3 of pin body 2, and 

thus probe head 6t is ptvotably mounted to the second 

rigid section 4 of the probe body, probe head 6 is now 

caused to move tn the direction of arrow P, and 

simultaneously in the direction of arrow P 2 • This ts 
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because the fi.rst, movable secti.on 3 i.s connected vi.a 

the two webs 11 and 12, whi.ch extend at an angle of' 45° 

relati.ve to the measuri.ng di.recti.on, to the second, 

r i. g i. d sect i. on 4. Thus, a type of pi. vot axes, around 

whi.ch the movable secti.on 3 moves, i.s f'ormed at thei.r 

poi.nt of transi.t ton to the probe-body sect i.on 4, i.. e. 

at poi.nts X and Y <Fi.g.4). 

Fi.g. 4 i. l lustrates the maxi.mum possi.ble di.splacement 

posi.ti.on of probe head 6 under the ef'fect of a force 

P,. It can be seen that the left-si.ded end of slots 14 

and 13c i.s closed, whi. lst the Left-si.ded end of' slot 

13a has i.ncreased relati.ve to i.ts breadth. By contact 

of the Left-si.ded ends of the two webs 11 and 12 wi.th 

the adjacent probe-body walls, a stop has been 

establi.shed whi.ch counters a further movement of 

sect ton 3. 

In practi.ce, the maxi.mum di.splacement path of probe 

head 6 relati.ve to the rigid sectton 4 of pi.n body 2 i.s 

fract Lons of a mi.LL i.meter, as an invent tve pin head is 

generally used for precision measuri.ng of a workpi.ece 

relati.ve to a reference posi.ti.on, and not for absolute 

determination of a measurement. Therefore, the 

theoret i.cal i.naccuracy dur i.ng the deformation of webs 

11 and 12 ts entirely inslgni.fi.cant as the displacement 

path i.s very small. 

Exactly the same occurs when a measuring force i.s 

allowed to act on a measuring surfac~ 10b i.n the 

direction of arrow P2 • Although probe head 6 ts 

theoreti.cally inclined .to devtate i.n the di.recti.on of 

the measuri.ng force, i.t Ls f'orced to perf6rm a di.agonal 

movement between arrows P, and P 2 , as explained above. 

But Lt ts thus achieved that a di.splacement of the 

probe head 6 in two di.recti.ons whi.ch are vertical 

.. re Lat i.ve to one another <for example tn the direct Lon 

of arrow P, and i.n the di.recti.on of arrow P 2 ) can be 
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vertfted ·wi.th only one measuri.ng means, for example a 

measu r t ng di. a L. 

Ki.nemati.cally exactly reversed condi.ti.ons exi.st i.f the 

measuri.ng pi.n i.s loaded wi.th a measuring force i.n the 

di.recti.on of arrow P3 or i.n the di.recti.on of arrow P4 

respect i.vely; a si.tuat Lon of thi.s type ts illustrated 

i.n Fi.g. 5, again wi.th maximum deflection of the movable 

section 3 relative to the rigi.d secti.on 4 of the pi.n 

body 2. Here aga.i.n, both a force tn the di. rect ton of 

arrow P 3 and a force i.n the direction of arrow P. 

effect an i.denti.cal di.splacement of probe head 6, which 

di.splacement can be determined, for example by means of 

a measuring di.al. The only difference i.s that the 

di.splacement, compared to Fi.g. 4, is in the opposite 

di. rect ton. 

The posi.ti.on of the contact poi.nt of the measuring 

means at measuring pin t, for example the probing of 

the measuring probe of a measuri.ng di.al, ts not 

cri.ttcal as such as Long as the surface i.s exactly 

plane at a defined- angular posi.ti.on relati.ve to the 

measuring di.recti.ons. Thi.s suggests that the measuring 

probe be allowed to contact a measuring surface 

10a ..• t0d, whi.ch i.s not required for actual measuring, 

as those have the preci.si.on required for processi.ng in 

any case. Another possi.bi. L tty Lies i.n that head 8 of 

screw 7, which holds probe head 6, is constructed to be 

plane and that the measuring probe is set down thereat. 

By way of the suggested inventive measuring pi.n, an 

i.nstrument has been created which permits to check, by 

means of one single measuring means, ':.two measuri.ng 

directions whi.ch run verti.cal relative to one another, 

or to detect their change tn posi.t.i.on. For example, 

without constructive changes i.n the measuring setup, 

··measurement di.screpancies of a workpiece can be 

detected both in the horizontal and tn the vertical 
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postt ton. Another tmportant possibi L tty of ·appl teat ton 

ts to be seen tn that a change i.n shape of a workpi.ece 

or the exact posit i.oni.ng of same can be detected by 

means of one single measurtng means, for example the 

transi.ti.on of the end-si.ded conical part of a heli.cal 

dri.Ll tnto the cylindrical dri.ll section. 
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Patent Clai.ms 

1: Measurtng ptn 'for checktng dimensions of a 

workpiece by way of a measuring device whtch is coupled 

to the measuri.ng pi..n (l), in parti.cular t~or determining 

two Li.near di..menslons of a workpiece placed at rtght 

angles relative to each other, by means of the same 

measur t ng dev tee, characterlsed i.n that the measuring 

ptn ( 1) Ls composed of a one-ptece pLn body (2)' which 

is divided into two sect tons (3, 4) which are 

displaceable against each other, tn which respect the 

first section (3) has attached to it a probe head (6) 

for abutment against the workpiece to be measured, 

which head is effectively connected to the measuring 

device and i.s formed by a cubic body, which is fixed to 

the first section (3), which has at least two freely 

measuring surfaces < 10a 10d> tncluding an dtsposed 

angle of 

connected 

90°, and whereby 

to said first 

the second sect ton <4> is 

section 

elastically deformable connecting 

(3) by 

members 

way 

( 1 1 • 

of 

12}. 

whtch extend at an angle of 45• relative to the 

measuring surfaces <10a 10d> of the probe head, 

whereby the one-piece pin body ts divided tnto satd 

first and second sections <3, 4) by way of slots <13a, 

13b, 13c, 14> arranged tn the pin body <2> at an angle 

of 45° relative to the measuring surfaces for the 

purpose of forming the connecting members. 

2: Measuring 

workptece by way 

pin 

of 

for checking 

a measuring 

\ 

dimensions of 

dev tee, whtch 

a 

is 

coupled to a measuring pin <1>, in particular for 

.. determln lng two linear di mens ions of a workptece, 

placed at right angles relative to each other, 
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characterised i.n that the measuring ptn (1) ts formed 

by a pin body <2>, whLch ts divided tnto two sections 

<3, 4) whlch are dtsplaceable against each other, tn 

whtch respect the first section <3> has attached to it 

a probe head (6) for abutment against the workpiece to 

be measured, which head ts effectively connected to the 

measuring device and ts formed by a cubtc body, which 

ts fixed to the ftrst section <3>, whtch has at Least 

two freely dlsposed measurtng surfaces <10a 10d) 

including an angle of 90•, and whereby the two sections 

<3, 4) of the pin body <2> are formed by separate 

elements, and thereby the second sect ton <4> ts 

connected to the said first section <3> by way of two 

Leaf-spring elements, whtch extend at an angle of 45• 

relative to the measuring surfaces <10a - 10d> of the 

probe head <6>. 

3: Measuring ptn accordtng to claim t, 

character i.sed i.n that at Least one connect tng member 

<11 > ts formed between said ftrst and second sections 

<3, 4) by way of a narrow material web of the ptn body 

<2>, disposed between two of the slots, which extend tn 

paral Lel. 

4: Measur tng 

characteri.sed in 

( 12) ts formed 

ptn according 

that at Least one 

between the satd 

to clatm 1 t 

connect t ng member 

first and second 

sect tons <3, 4> by a narrow ma1:.er ta l web of the pin 

body <2>, which is disposed between an outer edge <15) 

of the ptn body <2>, extending at an· angle of 45• 

relative to the measuring ~urfaces <10a · 10d>, and one 

of the slots C13c), which extends paraLLe.L to the outer 
' 

edge <15>. 
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5: Measurtng pln accordlng to one of· the above 

clalms, characterised in that the dlsplacement movement 

of the two tnterconnected pi.n-head sect tons <3, 4> Ls 

l tml ted. 


