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1. UNPACKING AND PRECAUTIONS

slowly.

e In taking out the Height Master from the box, hold
the two cloth bands by two hands and lift straight up

e After removing the bag from the Height Master, wipe
clean the surface plate off dust and dirt and place the

Height Master gently on the surface plate.

Fig. 1

ne¥EL
Handle

Fig. 2

L
Cioth band

e Set and fix the handle, which has
been removed when shipping and
included in the bag for reference
block, on the micrometer head as
shown.

e Check to be sure that the follow-
ing accessories are included in the
box:

Dust cover ———————— 1 pc.
Reference biock

11 mmor.3" 1 pc.
inspection certificate ——1 pc.
Operation manual 1 pc.



2. BERDAIR 2. NOMENCLATURE
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Measuring block
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Bottom block
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3-point feet
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3. DESCRIPTIONS FOR MAIN PARTS

(1) Housing

Housing is to support the inside mechanism and there-
fore is designed and made rugged, stable and easy-to-
carry construction with well treated and normalized
material.

(2) 3-point Feet

The reference point for the height measurement is the
3-point feet fixed on the bottom of the housing. The
tungsten carbide tipped feet are precision lapped to en-
sure accuracy and durability.

(3) Micrometer Head

The stack of gauge blacks can be moved up and down by
turning the micrometer head.

e The feed screw of the micrometer head is of 0.5 mm
(025"} pitch and the thimble circumference is di-
vided into 500 (250} divisions, allowing reading up
t0 0.001 mm (.0001” and in this case vernier provides
minimum reading up to .00001").

e Flush fitted gruaduations on thimble and reference
ring are easy to read being free from parallax error.

{4) Reference Ring

e Thimble reading is made with reference to the datum
line given on the reference ring.

e The reference ring can be shifted as desired by loosen-
ing the clamp handle, allowing easy zero setting. This
allows precision comparison measurement based on
“zero-method"’.

(5) Counter

The displacement of the gauge block stack produced
by the micrometer head rotation is read to 0.01 mm
(.001"") on this counter.

{6) Biocks

e Top block, measuring blocks, and bottom biock are
stacked and fixed in a block holder in staggered
fashion. (Model 515310 is of single row of gauge
block stack.)

e in the staggered type of gauge block stack, two
measuring faces, one facing up and the other facing
down, are provided side by side and on the same
plane.
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Fig. 4 .

e The bottom block is stepped by 5 mm (.2").

¢ The sliding action of the block holder in which gauge
blocks are stacked is made by precision feed screw
mechanism of the micrometer head and is very
smooth and play-free being guided by precision rotler
bearing on V-way.

e Top block of model 515-322 is not a measuring face
and is attached with a red seal.

Hoi=—p (RE)
Cover seal (red)

(
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{7) Reference Scale

Reference scale is to measure the height of each block
face from a surface plate in the unit of 10 mm (1').
The graduation of the scale is 5 mm (.1°) starting from
5mm (.3) 10 310 mm (13") in height.
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4. PERFORMANCE CHECK

Make the performance check of the Height Master
placed on a surface plate as follows:—

(1) Wipe off anti-corrosive oil from the measuring faces
of blocks. (Anti-corrosive oil must be applied on
the measuring faces after measuring operation
and must be wiped off before measurement. )

(2) Using the reference block of 11 mm (.3"") zero set
the Height Master as mentioned bellow:—

@) Referring to Fig. 5, and using a lever head and
electric micrometer, level the upper face of the
bottom block to the height of the reference
block. In this setting, the bottom block must
be elevated up to the height of the reference
block by rotating the micrometer head clock-

wise,

@ Check to be sure that the zero line
of the thimble coincides with the
datum line of the reference ring.
tf it is deviated, rotate the reference

£vsh—g ring with its clamp loosened to have
Indicator the datum line aligned with the

zero line. Then, lock the clamp to
fix the reference ring.

BLTT IV,
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e Make sure the zero point setting

TRV AETHLIHILBMITTE Y,
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before using Height Master.

-2 vA- %
Reference block

BETRUNETL 2
Bottom block

tosdht
Fig. 5 Zero Setting
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(3} With the bottom block levelled to the height of the
reference block, the counter should read just 1.00
mm ( 100"). If deviation is observed on the counter
indication, refer to 6. Adjustment for remedy.

B)RAM B A~8~Ay FEBHEEILDZIEIE>T. N+ (4) Rotate the micrometer head to make sure that the
TREOHUER A= H20mMTHBZ & +HELTTE
L e Around the both ends of stroke, top and bottom,

O-_DPE. At~ LETRMEFETR. T4 R X4 care must be taken to rotate the micrometer
A~y FEBrCBETIFERLTTEL,

range of its stroke is 20 mm (1),

head slowly.



o, TR By /N THATRCEBMI L TER TS & o Never have the lower face of the bottom block

RBOITTEY, touched on the surface plate: touch will occur
f& A, 30mm, 50mm. 70mm-- D EAIRET SIS in setting the measuring faces at height of 30 mm
3. Figb-bD IS C—BTOBETDA20mHIFTHERBLT {2}, 50 mm(4”}, 70 mm (6”) and so on as
TFauw, shown in Fig. 6-a. So, in order to obtain such

height, elevate up the gauge block stack by 20
mm (1) as shown in Fig. 6-b.
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Fig. 6-a Fig. 6-b

30mm; 50mm « 70mmBFOBLIEE
Fig. 6 Height Setting at 30 mm; 50 mm, 70 mm (2", 4", 6")....

S rax—2~y FEERICLEEIE, T4 204~ (5) While rotating the micrometer head, check to be
By FEEBY L TEDTAMIILTHLECI & 2K sure that there being no un-uniform gap between
LTTFauw, the thimble and the reference ring. The gap bet-

SHGBOHEETRF(CIZ, 0.2mIBEICEELTHEN 2T H . F— ween the two has been adjusted to about 0.2 mm
FTERZLT D h BRUKIBREIRELTVS before shipment. If un-uniformity or noise by
BER. Bk "HE¥EE, 4 FBLBELTT AL, contacting the two is observed while rotating the

micrometer head, refer to 6. Adjustment for reme-
dy.
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(1) # #E (1) Function
Ond FTREAMDMERER . Table | ISTRLTHN 2T, e Functions are described in Table 1.
efBL. RIEME(. 20TIINIAMETT, e Accuracies are shown at 20 °C.
'I'f{_fg FUNCTION
Metric inch
REEHE(H) Measuring range (H) 5<H<310mm |.2" < Hg122"
BRRE Minimum reading 0.001 mm .00001*
h o2 BINERIE Minimum reading with the counter 0.01 mm 001
{7~y FRxtra-7 Travel of micrometer head 20 mm 1
21 7a~y FEYF Pitch of micrometer head 0.5 mm .025%
B E RN Distance of two measuring faces 20 mm 1
EnBui Travel of the reference line 360° 360°
BE x4 — v BNRRE Minimum reading the housing scale 5 mm n i
O Weight 23 kgs 23 kgs
n = ACCURACY
Metric inch
PRTEDRE Deviation of central length +0.0015mm + .00005”7
“HEREWE Variation in length 0.001 mm .00004”
Zowo#%nm|E | Block feeding error +0.001 mm + .00005”
RIEEEE Roughness of measuring face Ry0.08
Jov oE Hardness of block over HiC64
AT RLTEE Hardness of spindle of micrometer head over HiA62
01T 4 Hardness of carbide feet over HiA88
*20°C
"Table 1
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6. HEIGHT MEASUREMENT AND READING

As shown in Fig. 7 height measurement with the use of
a Height Master is to transfer the height (H) of the
workpiece by means of lever head or test indicator to
the Height Master by setting its gauge block exact to
the height (H).

* For measuring height over 310 mm (12.2"), the
measuring range of the Height Master, riser block
is available in three sizes, 150 mm (6”), 300 mm
(12") and 600 mm (24”) to extend the range up to
910 mm {36.2) maximum.

A

Workoiece

|
ok

;& ME
Fig. 7 Height Measurement
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Height master

(1) Reading of Metric Height Master

@ First step: reading on reference scale
A—F Reading is made in the unit of 10 mm
_~"A-face on the reference scale. In Fig. 8, A-
NETQ S face in between 70 mm and 80 mm
Measuring graduation is read as 70 mm in height
block and B-face as 50 mm.
| B—@

B-face

t/j\ 2y

Scale




ZHhYrEOFERN @ Second step: reading on counter

oH™M A TI(0.0ImEMLSE THRRSATY Counter reads to 0.01 mm.
iTOTENIIEERNET. 7. 8 5 Fig. 9 represents 7.85 mm.

OFigINIBLSIZT7.85mmE L N E T,

Fig. 9
AwA4 A8~y FORERN (@ Third step: reading on micrometer head
eT AR AX~B~y FTI30.00ImDEN % One division on thimble represents
mERN:T, ~ 0.001 mm. In Fig. 10, the datum line
OXEMR LINEBBH YA/ AX-F~yF 33 34 35 36 37 of the reference ring coincides with
EEHLTVAERNER+EROMFTE the second line of the thimble counted
BEBro#HATTE L, from the nearest numbered line on
® | B(30.00ImT¥, 0 the left side of the datum line.
OFig I0MPBAIZ(Z. 2 B X0.00Imm=0,002mm & In this case, the reading is 2 x 0.001
FmNET. Fig. 10 mm = 0,002 mm.
el ERYIOBERETA/DA-Z * |f the datum line does not coincide
~y FOERBAFSRLTVULVLSSE. B with the line on thimble, the line
BENOERBETBRA>LICLTTEY, nearest to the datum line should be
taken in counting.
EC~-BnEmRnEs+StLErAET Ay @ Fourth step: total the three readings
snBILLNET, The height of A-face:
®Fig 8-Fig I0CBIE 7 a v 7 LE4E> 1% Reference scale - 70
SR, XDEHIIENZT, Counter . 7.85
B x 2 7 — 170 Micrometer head : 0.002 (+
5 “ P & 7.85 77.852 mm
w4 sax—%~y K 0.002 (+
77.852mm
oy, Figllmt F3IZTH7ayI/n5mEgE ] * To determine the height of bottom
MAERTHHR. AV Z2OFERNEL block iand, add 5 mm to the readings
A0 X—F~y FOTRBRNENSEZS of counter and micrometer head.

A E L TTF &,

T

e

5mmEEBOES
Fig. 11 Height of 5 mm Land




{2} Reading of Inch Height Master

@ First step: reading on reference scale
Reading is"to be taken to 1 on reference scale.
In Fig. 12, A-face is measured as 7' and B-face is
measured 6 in height.

* In case of model 515-310, the lower face of the
block must be measured up to .1°" by the reference
scale. In Fig. 13, B-face is measured as 7.1 by
.the reference scale.

@ Second step: reading on counter
Counter reads up to .001°".
Fig. 14 represents .621" as reading.

* In case of model 515-310, the lower face of block
is measured up to .1” by the reference scale, the
first place of decimal point must be neglect in
reading. So, the counter in Fig. 14 must be read
as.021"” for the model 515-310,

(® Third step: reading on micrometer head
One division of thimbie represents .0001”. Where
the datum line of the reference ring coincides with
a line of thimble, take reading of it as counted
from the numbered line of thimble on the left
side of the datum line of reference ring.
Where there is no coincidence, the line of thimble
located at the left side of the datum line must be
counted from the numbered line.
In Fig. 15, reading is taken as 6 x .0001" = .0006".
@) Fourth step: reading on vernier scale
Reading is made up to .00001°* on the vernier scale.
Find the line of venier scaie which coincides with
the line of thimble and take reading of it. In
Fig. 15, vernier reading is made as 6 x .00001"
=.00006"".

Scale

N

A-face

Measuring block

B-face A

A-face

Measuring block

B-face A

Scale

- —

Fig. 13 Reading or Reference Scale to 1”

621

Fig. 14 Reading on Counter

0210 0220 0230  .0240

mhmlmthmmn]umlmlmm
T

O5I!)

Fig. 15 Reading on Micrometer Head and Vernier Scale
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® Fifth step: total the four readings.
The height of A-face in Fig. 12 will be

Reference scale 7"

Counter 621"

Micrometer head (thimble) .0006"

Vernier .00006”  (+
7.62166"

* B-face in Fig. 13 is measured as

Reference scale 7.1"

Counter (Fig. 14) .021”

Thimble (Fig. 15) .0006""

Vernier (Fig. 15) .00006"" (+
7.12166"

1
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7. ADJUSTMENT

(1) Adjustment of Counter

OEXTN VI EBLTERE ETo L &,

Figl6N&L 3 ZHI 2R TALTUVL 215

1.0A

in case where deviation is observed as shown
in Fig. 16 after the bottom block is ieveiled

BRROFRCENPBELTITEL,

10 the height of the reference block, the
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Fig. 16
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counter must be adjusted as follows:—

@ Referring to Fig. 17, remove the lid-screw and
nut; then remove the thimble by lifting it up
straight.

@ With the thimble removed, the counter gear can
be rotated just to run the counter. Set the
counter exact to 1.00mm or .100".

(@ Reset the thimble and tighten the nut and lid-
screw,

{2) Adjustment of Gap between the Thimble and the
Reference Ring.

The gap between the thimble and the reference ring
can be adjusted by the three adjusting screws which rest
on the spindle gear.

(D Remove the lid-screw and the nut. Fig. 17

@) Three adjusting screws can be located on the
thimble. By using Allen-wrench, screw in or out
the three screws to adjust the gap.
e Running in the screw increases the gap by jack-

ing up the thimble and vice versa.

e The gap must be adjusted to about 0.2 mm.

® After the adjustment, tighten the nut and the
lid-screw.
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Fig. 17
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8. OPTIONAL ACCESSORIES

{1} Riser Blocks

The measuring range of the Height Master is 310 mm

(12.2") in height.

However, with the use of a riser block the measuring
range can be extended up to 8910 mm (36.2").

Refer

¥. to the Table 2 for specifications of each riser block. ‘
Fig. 18
« T ORE . _ EEEEORE |
MEREE o TR % 18 5 -
X ] Deviation of o . Hardness of =
No. Possible Measuring Range Variation in Hardness of ] ‘
Height ) . central Top Contact Weight
with basic Height Master length Feet )
length Point ﬂ
515-113 150mm 155—460mm +0.0006mm Less than 0.0006mm | over HRA8S over HRC48 5.7kgs
515-116 6” 6.2” —18.2” +.00002” Less than .00002” over HRAS88 over HRC48 5.7kgs
515-114 | 300mm 305—610mm +0.001 mm Less than 0.0008mm over HRABS over HRC48 11‘3kgj
515-117 127 12.27 —24.2" + .00004” Less than .00003” over HRAS88 over HRC48 11.3kgs
515-115 | 600mm 605—910mm +0.002 mm Less than 0.001 mm over HRABSB over HRC48 31.0kgj
515-118 24" 24.2”7 --36.2" +.00008" Less than .00004” over HRAS8S over HRC48 :st.okgsj
Table 2 ﬂ

14
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(2) Block and Clamp Set

Block and Clamp set consists of a 8 mm (.3} gauge
block, clamp box, and two base blocks for bore gauge
setting.

With the use of block and clamp set, it becomes possible

to zero set an inside micrometer or bore gauge by the

Height Master.

(@) In zero setting the inside micrometer, two sets
of biock clamps/gauge blocks are set on the Height
Master at desired span.

(b) In zero setting the bore gauge, block is attached
on the Height Master and base block is placed

In this case, the bore gauge

on the surface plate.
can be set to zero at any desired size by turning
the thimble of the Height Master.




U

900881 (900882, 900385)

s TR

Clamp Box

102355 (102394)

#Bhonvo
Gauge Block

10 (1)

900437 (900439) 900438 (900440)
x¥7nv2 X¥>nvo
Base Block Base Biock
Fig. 21
W 7avoey b wmyp7ay o VA v i R A 3 EEXTnv s BB b=TRE
Biock and clamp set Gauge block Clamp box Base block For
900437
15-11 1 80 1 15-322
515 2 02355 088 900438 5 2
900439
15-11 1 4 3 15-31
515 9 0239 900385 900440 515 0
900439
515-121 102394 900882 15- 311
2 239 088 900440 5
Table 3

16




9. PRECAUTIONS
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(1) The stroke of the micrometer head is 20 mm (1°').
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As you rotate the micrometer head, the gauge block
stack moves up or down. When the stack comes
near to the end of stroke, make the micrometer

head rotation slow.

(2) Handle the Height Master with care not to give any
shock in carrying it from one place to another or
in placing it on the surface plate.

(3) Before measuring operation, wipe clean the mea-

suring faces of the Height Master with lint free
After mea-
suring operation, apply high quality anti-corrosive

cloth to remove the anticorrosive oil.

oil on the measuring faces.

(4) To make the measurement free from thermal effect,
ensure enough thermal stabilization for both Height
Master and workpiece to be measured.

Suggested temperature in which measurements to
be made is 20 °C (68 °F).

(5) Rotate the micrometer head in clockwise direction
in setting gauge block to a desired height.
This is a precaution to eliminate the error due
to the backlash of screw feed mechanism.
Backward error of the micrometer-head is less than
1 um (.000047).

(6) Lead screw and other parts of the Height Master
are carefully adjusted to ensure high accuracy.
Do not disassemble the unit unless otherwise so
indicated. Accuracy can no longer be assured for
the disassembled Height Master.





