Maho

for Universal-Tool Milling Machine and Die Sinker

Test Card

, (5)
Type: Sk 250 600 Consignee: Transocean, Montreal
Serial No. ......... 11 660 . Order NOu .o Date: 2021262 pyrchaser:.... . Higal .
Object of M i Perm. M d tole- | fi
No. meas,uercemoent JMlustration eig‘gi " tolgrranr‘lce ranecaes(udrgvl;g:n) r:esatsrtucr:xtl':t?.oc? '
A A A /
Planeness of Level 77/6 — | In direction |.....7............| Put work holding table into
clamping m h 1113/,5" long AB: central position In.reg. tf’
| | plate of ver- i P with gradu- | 0,0016inch longitudinal- and hight di-
tical work 1 1L ated vial rection. Put level at center
) L (81 andbothendsontoclamping
holding table 0,0012 — Id
0,002 inch plate of work holding table.
B Bl B ' (Direction A B)
Concentric Check plug Pos.: A |.20002 . Put check plug into spindle
running of B A A with tapered | 0,0004 inch e cone. Adjustdial gageto cir-
, |Internal taper| &= endand cy-| Pos.:B |.20002 cumference of check plug.
of horizontal lindrical -| 0,0008 inch urn milling spindle, there-
orzonta \n—' === n rEca mea n by take readings of dial
milling i suring rod, -
indl HH 119,07 | gage, first at A, than at B
spindle r 1 long (at free end of check plug).
Dial gage «
True running Dial gage | 0,0004inch ... / ............... Adjust dial gage on exter-
of external nal taper (vertical to cone
3 |taper of hori- surface). Turn milling spind-
zontal milling le, at the same time read off
spindle indication of dial gage.
Axial driving Dial gage | 0,0004 inch 0 ............... Set centerinto spindle cone.
fit of hori- Flattened Aé:ljustfdialtgag_lg on te_sti;lg
. . edge of center. Turn spindle
4 zonta! milling - tool center with axial load, pointing
spindle toward headstock, thereby §
read off indication of dial
1) ) gage.
« 0002 , .
Concentric Check plug Pos.: A |0 Put check plug into spindle
runnig of with tapered | 0,0004 inch 0006 cone. Adjust dial gage to
internal taper endandcy-| Pos.:B | 27T circumference of check plug.
51 of vertical Iindrfcal mea-| 0 0008 inch Turn milling spindle ther.es
milling suring rod, by take readings of dial
indl 11%/16" long gage, first at A, than at B
spindle Dial gage (free end of check plug).
(al drivi J 0004 :
Axial driving Dial gage | 0,0004 inch |.2XYYE . Set center into spindle cone.
fit of vertical Flattened Adjust dial gage on testing
milling tool center edge of center. Turn spindle
6 spindle with axial load, pointing
toward headstock, thereby
read off indication off dial
gage.
Parallelism R 0] Dial gage | 0,0008 inch '0{’02 ........ Put straight edge in longi-
of clamping @ Straight tudinal direction onto work
plate of ver- edge: 134/a," holding table. Adjust dial
tical work Length (ac- gage into spindle cone. Tra-
holding table cording to cer at straight edge. Move
in relation ] l max. longi- table in longitudinal direc-
7| to longi- Fbé tudinal tion, thereby take readings
tudinal T - movement)} of dial gage.
movement 1 ]
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No.|  meachremant Justration Mo tolofance | rancedevianon e meshod
Parallelism Check plug 10,0008/ 1113/, "0606 ........ Put work holding table into
of clamping with tapered inch central position and top po-
plate of ver- end and cyl. sition in reg. to longitudinal
tical work | meas. rod directio_n. Insert check p’lug
holding table N 15%/," long. in.to spindle cone. Adjhust
8 | in relation Dial gage. dial gage to work hc'>ldmg
] table. Set tracer inside at
to vertical Foot of stand: lower end of check plug.
milling A min. 77/g " Put check plug into center
spindle long position of concentricity-
deviation. Check first at A,
than at B. Don't move work
holding table.
Parallelism Check plug a) 0002 Set work holding table into
of high- with tapered| 0,0008 inch |20 0% central position. Insertcheck
movement of end and cyl. |for total high plug into spindle cone. Put
vertical work meas. rod | mov. of vert. tracer to check plug and
holding table Dial gage | work hold. bring check plug into centre
in relation table position of concentricity-
4 to milling b) deviation. Now move work |,
spindle 0,0008 inch | 0004 holding table in hight direc-
a) at internal for total high tion, thereby read of indica-~
level mov. of vert. tion of dial gage.
b) at side level work hold.
table
Rectangula- Stop ledger | At a meas. Set work holding table into
rity of guide min. 52%/53" lenght of central position. Insert stop
slot of verti- q long 1118/, inch ledger into guide slot of
cal work hol- a. Dial gage | 0,0008 inch ‘GUO6 ...... work holding table. Adjust
ding table in Revolv. arm dial gage into spindle cone.
10| relation to Put tracer to stop ledger (at
vertical mil- N vertical level) and traverse
ling spindle = the latter by gage lenght.
Revolve dial gage by angle.
L z — Take readings before and
I after revol. motion.
p ; 18 - 0004 ! . :
arallelism Stop ledger [0,0008/ 1128/ .2 005 5 Insert stop ledgerinto guide
of guide slot min. 520/5," inch slot of work holding tablie.
of vertical long Adjustdial gageintospindle
work holding Dial gage cone. Put tracer to stop led-
table in rela- ger (at vertical level). Tra-
| tion to its verse work holding table in
longitudinal longitudinal motion,thereby
movement hold stop ledger in place by
hand. Read off indication of
dial gage.
Parallelism a) Straight a) 0008 Set work bg)lding table in
of clamping edge 13%9/4," | 0,0008inch |.° Y777 . central position. Clampsup-
late of ver- Lenath — port tightly in lowest posi-
p'a - 9 . tion. Put straight edge (resp.
tical work Hight adjus- T-square) intowork holding
holding table tability of tal?l%] Set dia1l_ gage ti;\ég
cone. Tracer a
12| 2 {2 {f:,?,i"i’;, support tsgénonefifendeleg of straight
lumn - guide b) T-square b) . 0006 edge (resp. T-square). Now
of support Length: 0,0008 inch |....ccoooornnee. loosen suppgrt, ltravertsie l'f?
10/, " top pos. and clam 8
i :gtgialt:;n © D]izl g/;:g e Re%dp_off indicationspof ?iial
fumn - guide gage in both end pos. (leg:
of support top and below).
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No Object of Measuring Perm. Measured tole- Instruction for
‘| measurement tool tolerance ranceldeviation) test method
Parallelism Check plug [0,0008/1113/,4| ... [ Put check plug into spindle
of back stop ) with tapered inch co?j- glghtend,black stotp
R ) guide. Clamp dial gage to
gL.nde n re.la end and cyl. prism. Adjust tracertocheck
tion to axis H meas. rod. plug. Press prism by hand
13 | of horizontal 11%%/4" long against back stop guide and
milling Dial gage move it parallel to check
spindle at Direct vision plug, th?ﬁb‘" read off indi-
. . a1y cation of dial gage.
vertical level prism 1%/5, Attention : Before test operation be-
Iong gins, put check plug into central
pos. of concentricity-deviation.
Alignment N L 250 o Check plug Pos. A: Put check plug into bore of
of bore of suitable for |a) 0,0012inch outer bearing and dial gage
outer bearing outer bearing| b) 0,0012inch into spindle cone. Adjust
with center Dial gage, Pos. B: tracer to check plug. Revolv.
line of milling required con-| a) 0,0016 inch motion: Turn milling spind-
(4 spindle - 100 = tact pressure:| b) 0,0016 inch le, thereby read off always
a) - min. 7 oz 2 places of circumference,
at vertical 250 o revolved by 180 deg. The
level difference of the 2 indica-
b) tions (revolved by 180deg.)
at horizontal : equals the double value of
level - the deviation. Test at A and
- 200 e
B of outer bearing.
Planeness of Level In direction: Adjust work holding table
clamping A de==o_. 77 s = 1113/ 5" A-B: / into central position as to
plate of - long with |+ 0,0016inch|.....0 ... longitudinal and transverse
angular z vial 0,0012 —| | direction: direction. Put level accor-
15 table 0,002 inch C-D: ding to illustr. longitudinal
n +0,0016inch ... ya (dir. A—B) and crosswise
“ (C ~ D) at center and both
ends of clamping plate of
D angular table.
Parallelism Dial gage | 0,0008 inch °Ob04 Put straight edge in longitu-
of clampin Straightedge, dinal direction onto center
late ofpang- len ?h accgi of work holding table. Ad-
16 P . ng just dial gage into spindle
gular table in — ding to max. cone. Traceratstraightedge.
relation to its longitudinal Move table in longitudinal
longitudinal movement direction, thereby take rea-
movement dings of dial gage.
Parallelism Check plug [0,0008/1118/,4 CQG Put work holding table intol
of clampin with tapered inch centre pos.as to longitudina
late ofpangj end ang vl and hight direction. Adjust
p . Yl check plug into spindle co-
gular table in meas. rod. ne. Put dial gage onto angu-
17 relation to 113/6" long lar table. Set tracer at lower
horizontal Dial gage e?d of fhe‘:ktPlUQ- FleChECk
- . plug at center pos. of con-
milling foo: o"f stand: centricity - deviation. Check
spindle 77/s" long first at A, than at B. Work
holding table remains fixed.
Parallelism Check plug |a) 0,0008inch|. /. ... Set work holding table into
of the trans- with tapered |for total cross centralpositio(r:;.l Insertdge\gk
verse move- plug into spindle cone. Ad-
ment of an- end and cyl. | movement of just dial gage onto angular
gular table in meas. rod. |angular table / table. Put tracer to check
18" relation to Dial gage |p)0,0008inch]|....%......... plug and bring check plug
horizontal o for total cross into center pos. of concen-
spindle tricity - deviation. Now mo-
a) at vertical level movement of ve angular table crosswise
b} at horizontal angular table (transverse move.) and read
level off indication of dial gage.
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ob t f M I P . easure ole~ ’ ' f
No. measjuefem%nt Justration ool tolerance ::nce(da\?x;u:m) r:igtufrtn:t?]og '
a .
Rect- Stop ledger | At a meas. |©900% | Set work hold. table into
angularity min. 529/3," | length of central{pos. as to longitu-
of guide slot long 118/,5 inch dinal direction. Insert stop
of angular Dial gage | 0,0008 inch ledger Into gulde slot of an-
table in Revoly. arm gulartable. Adjust dial gage
19 lation t ) into spindle cone. Put tracer
re a. on to to stop ledger (at horizontal
horx.zontal level) and move ledger by
spindle gage length. Revolve dial
gage by angle.
D . li Take reading before and af-
raw zero-line \\\ ter revolv. motion.
Parallelism of Counter control Stop ledger 0,0008/1I“’/m.‘?..(.).gg.g..... Insert stop ledgerinto guide
p !
guide slot of to 19 min. 52/," inch iiliot of angiut[artaiblgi Adjust
al gage into spindle cone.
angularilfable long Put tracer to stop ledger (at
20| astoits Dial gage horizontal level). Travers
longitudinal work hold. table in longitu-
movement dinal moﬁon, thereby hold
stopledgerinplace by hand.
Read off indication of dial
gage.
Rect- S Draw zero-line Square a) 0,0008inch |° 0006 Set angular table in central
angularity (o] (angle gage) pos. as to longitudinal and
. . . 0004 | transverse direction. Tigh-~
of clamping Ieng4:h o_f leg.|b) 0,0008inch|..o. 2% ten support in lowest pos.
plate of an- 134%/eq inch Putsquare ontoangular tab-
21| gular table Dial gage le. Adjust dial gage into
a) as to front spindle cone. Put tracer at
column-guide S— top of leg of angle gage
b lateral top |= (square). Loosen support,
)las to e tiaht! shift into top position and
column-guide ght: clamp it again tight. Take
below readings at both end posi-
a | tight! Tb. I tions (leg: top and below).
YA,
Rect- 2o, Dial gage |AB =0,0008" 'QGL@ Set angular table in central
angularity A 8 Revolv. arm pos.antolongitudinaldirec~
) . _ W OG04 | tion. Fastenrevolv. arm and
of clamping Straight [CD=0,0008"| .2 WYE disc gage onto vertical mil-
plate of an- edge orgage | meas. length: ling spindle. Put straight
o9 | gular table blade 77/s inch edge(gageblade)atangular
in relation - 10 inch long table in pos. A-Bresp. C-D.
to vertical B Adjust tracer to straight ed-
; cE=d4t=sap ge at A resp. C. Revolve.
spindle =T Turnvertical milling spindle
JA by 180deg. Tracer at Bresp.
- D. Takereading of dialgage.
Draw zero-line at vertical head 9 939
Parallelism Dial gage | a) 0,0008" / .......... Adjust angular table in cen-
of clamping | Straight  |for total trans- g’?' F‘tPS- as 20 tloﬁgl“fd(ijna’
i verse motion irection. Put straight edge
plate of an e e edge of angular at center of angular table
gular table b. 10 inch long table in transverse direction. Set
25| a) in relation to . 00004 | dial gage into spindle cone
transverse mo- l- b) 0,0008 -] and tracer to straight edge.
tion of angular fortotal trans- a) Move angular table in transverse
table g verse motion d;rectlon and take reading of
a) as to trans- . of spindle b dial gage.
verse motion of ) gl:oveﬂsplndlde‘hiad in érlansvefrse
the spindle head head dhr]?%a%r:n ake reading o
Rectangula- bI T-square a) 0,0008" |... .| Place T-square horizontal
rity of guide length of leg |for total trans- against guide slotofangular
slot of an- 77/s inch verse motion table. Adjust dial gage to
gular table = 18 of angular spindle cone. Set tracer at
24 Dial gage table T-square (vertical-level).
a) in relation to i
transverse motion b) 0,0008 “ a) Move angular table in transverse

of angular table
b) as to trans-

verse motion of
spindle head

View from
above

fortotal trans-
verse motion
of spindle
head

direction. Take reading of
dial gage.

b) Move spindle head in transverse
direction and read off dial gage.
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o meri — =S
Rectangula- b Square a) 0,0004" 1...0Q04..| Set angular table in central
rity of bo- - (length of : pos. as to longitudinal and
ring-spindle ’ leg: min. | b) 0,0004" |.«QQQ4. | transverse direction. Tigh-
guide in @ 529/ inch) ten vertical boring spindle
relation to d Dial gage at Iovlvest p:)j. Put dsquarce! a:
25 | angular table 4 angular table, adjust dia
] - gage to spindle cone and
 —— put tracerto square (below).
Y Now lossen boring spindle,
shift in top pos. and clamp
itagain. Read off indications
] of dial gage at both end pos.
(topand lowest pointof leg).
Milling-test Plate, made 1) Plane rough milling
a) of zinc-alloy 2) Plane finishing 0,0004 —
Horizontal 315/, X 3'%/10 0,0008 inch depth of cut
milling _ inch (Gage block)
spindle S["%"e tooth 3) Mill upper edge and feet
b) = | milling cutter 0.0008 inch
; 200 dial '
Vertical age blick 4) Mill lower edge (Do not
milling g .g adjust)
indl Dial gage
spindie 5) Mill left edge (Do not
P adjust)
26 6) Mill right edge (Do not
— adjust)
l
i ;
5 ; Vi 6
i \ —_
\
\
.
...... 1 S
5
Milling T Optimeter | Edge-diffe- Measure at point, marked x
Counter- | 15 20 (Orthotest) Hrence | (Label milling-samples with
97 Test = 4 a) moirl:lzggnta e serial No, and keep records
15 20 0,0008 inch |.+Y9Y< | for 1 year)
20 20 b) Vﬁrtical
milling Ay
0 0,0012inch |+0002
]
Accuracy 41| Gage block |a)at 3'%/16" |- {08 Set dial gage at gage block
of pitch of Dial gage s 0-7030‘?" ; 7| edge atzero, alsograduated
the threaded gn it 0 0088“ o collar at zero. Now traverse
spindie 1o at 11'%1e” + .| table by means ofgraduated
a) - _tO,{)lOIZ:: - collar by specified value.
28 Horizontal (jl=U 0 4. b)z_‘:oz’oo%;" Lo LOUY Determine difference of
b) , at 77l pitch-accuracy by means of
Vertical 100 12| + 0,0008" |=_ | gage block and dial gage.
at 11'%/16”
o O—zzz—]] 200 4" 00t [
On spindle 1a b c)at 3'fec"
head Or——er—] : + 0,0032"
ea 300 at 6'%fes”
+ 0,0064"

Friskopfversatz + 0,05 nach links =

in Zoll

0020 M

Further instructions about measuring tools and methods are in preparation (DIN 8602 and 8603)
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