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Mounting and maintenance of rack and pinion drives
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Mounting instructions

Racks
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‘ Companion rack for assembly ‘

To make it possible to link our standard
racks to form any desired length, the
teeth are cut so that there is half a tooth
gap at each end of the rack. The oppo-
site diagram shows how rack 1 and rack
2 can be brought into the correct pitch
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position. Fitting aids with teeth cut in the
opposite direction are available for linking
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helical-tooth systems (for order codes
please see the respective tables of di-
mensions). In order to ensure an optimal
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fit we recommend the assembly of racks
with predrilled mounting holes in angle—
profile sections and to copy the holes on

assembly. The mounting screws are to
be tightened to the torque of socket head
cap screws 12.9 using a torque wrench
and table. For the 0.5 m long racks it is
absolute necessary to use the pin holes.
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INEEREZ1-2.5 0.1mm

PERSTERIEH3-4 0.2mm

KEFEHEH5-12  0.3mm
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Gear and/or rack pairing

The two pitch lines, in the case of gears
the two shafts, must be parallel. The
centre distances and centre position
tolerances are in conformity with the
quality requirements of DIN 3964. The
mode of operation and the determination
of the flank backlash are decribed in DIN
3967. In the case of rack drives the flank
backlash can be individually adjusted by
adapting one of the two drive elements
accordingly. The following reference
values for the flank backlash are appli—
cable to hobbed gears: For the 0,5 m
long racks it is absolut necessary to use

the pin holes.

For small wheels and Modules 1 to 2,5 0.1 mm
For medium-sized wheels and Modules 3to 4 0.2 mm
For large wheels and Modulees 5 to 12 0.3 mm

If high—load pairings are used, it is advisable to check the
contact reflection under load.

Guiding bushes for round racks

The guiding bushes we offer are theoretically self-lubricating
and thus suitable for normal, low-stress service. It may be
necessary to provide for a lubricant deposit (by mounting 2
collar bushings with space between them). If high loads and/
or longitudinal movement are to be expected, please consult
us. The bore in the housing should be manufactured to H7
tolerance. After pressing in (with mandrel tolerance m5) a
tolerance field of likewise H7 can be expected inside the bush.

Safety instructions

The following preventive measures are necessary:

Ensure there can be no contact with rotating parts (for example
output shaft, spur wheel, rack) and gearbox-bolts are tight.
Contact with lubricant must be avoided. Refer to data sheet.
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Assembly kit
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ATESR i L +EFE & 51 EE R4 / Relative item no.
Order code  Description Module #5 / helical Hth / straight @
29.01.002 RETH, 4814 / Assembly kit, comprising: 2 29.20.XXX 28.20.xxX 0,40
1 x FAEE F/ Adjusting device 2.29.00.002 38.21.xxx 33.21.xxx
3 x ®4M =% / Gauging roller with magnet 1.29.00.042 39.20.xxx 34.20.xxx
1 x #%|EEE / Measuring bridge with dial gauge 2.28.01.008 47.20.XXX 49.29.xxx
29.01.008 RIETH, #H4 / Assembly kit, comprising: 3 29.30.xxx 28.30.xxx 0,44
1 x FAELEE/ Adjusting device 2.29.00.003 38.31.xxx 33.31.xxx
3 x Bt EE# / Gauging roller with magnet 1.29.00.050 39.30.xxx 34.30.xxx
1 x #ZIE=£H / Measuring bridge with dial gauge 2.28.01.008 47.30.xxx 49.39.xxx
29.01.004 LETH, 4814 / Assembly kit, comprising: 4 29.40.XxX 28.40.xxx 0,55
1 x FEE F/ Adjusting device 2.29.00.003 38.41.xxx 33.41.xxx
3 x ®4'ME# / Gauging roller with magnet 1.29.00.070 39.40.xxx 34.40.xxx
1 x #%|EEE / Measuring bridge with dial gauge 2.28.01.008 47.40.XXx 49.49.xxx
29.01.005 RIETHE, 4H14 / Assembly kit, comprising: 5 29.50.xxx 28.50.xxx 0,8
1 x FAELE/ Adjusting device 2.29.00.005 38.51.xxx 33.51.xxx
3 x B EE# / Gauging roller with magnet 1.29.00.090 39.50.xxx 34.50.xxx
1 x #ZIE=£H / Measuring bridge with dial gauge 2.28.01.015 47.50.xxx
29.01.006 LETH, 4814 / Assembly kit, comprising: 6 29.60.Xxx 28.60.xxX 0,90
1 x FHEZEE/ Adjusting device 2.29.00.006 39.60.xxx 34.60.xxx
3 x ®4'M =4 / Gauging roller with magnet 1.29.00.100 47.60.xxx
1 x #zIEEE / Measuring bridge with dial gauge 2.28.01.015
29.01.008 RIETH, #H{4 / Assembly kit, comprising: 8 29.80.xxx 1,35
1 x FAELEE/ Adjusting device 2.29.00.008 #ha 47.80.xxx
3 x B EE# / Gauging roller with magnet 1.29.00.140  helical
1 x #ZIE=£H / Measuring bridge with dial gauge 2.28.01.015
28.01.008 ZHFETEH, #Hf4F / Assembly kit, comprising: 8 28.80.XXX 1,15
1 x FHEZEE/ Adjusting device 2.28.00.008 Hif
3 x ®4ME# / Gauging roller with magnet 1.29.00.140  helical
1 x #zIEEE / Measuring bridge with dial gauge 2.28.01.015
29.01.010 Z#TH, #H1F / Assembly kit, comprising: 10 29.10.xxx 28.10.xxx 1,40
1 x FAELE/ Adjusting device 2.29.00.008 47.10.xxx
3 x B EE# / Gauging roller with magnet 1.29.00.180
1 x #ZIE=£ / Measuring bridge with dial gauge 2.28.01.015
29.01.012 LETH, 4814 / Assembly kit, comprising: 12 29.12.xxx 29.13.xxx 1,50
1 x sAEZ B/ Adjusting device 2.29.00.008
3 x #4274 / Gauging roller with magnet 1.29.00.200
1 x #zIEEE / Measuring bridge with dial gauge 2.28.01.015
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H1&FE B / Rack quality
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Atlanta toothed racks can be assembled to the correct pitch
by means of assembly aids. After positioning the racks for
assembly insert the fixing screws of the rack and slightly turn
them in by hand.

Arrange the rack adjusting device in the existing pinholes of the
racks. The device is held in position on the racks by magnetic
force. Any mounting position is possible.

The gauging rollers are inserted in the two adja—
cent racks and in the gap at the joint. They, too,
are held in place in the tooth space by magnetic
force and can therefore be used in any mounting
position of the racks. It is thus ensured that they are
always accurately positioned on the tooth flanks.
The tooth gaps must be free from residues or any
other foreign matter.

With the measuring bridge set to zero on a measur—
ing plate or another level surface it is now possible
to measure the variation of the dimension over
the roller. The exact pitch at the joint can then be
adjusted by movingg the rack with utmost precision
in either direction. The sketch shows the excellent
toothing quality obtained based on the variation of
the dimension over rollers at the joint of the racks.

Itis therefore no longer necessary to adjust the rack
by tapping with a hammer. The slightly prestressed
rack is put in the correct position and held in this
position until it is screwed together.

ZJ -4

EE{I: mm/Dimensions in mm

2/2009



@ ATLANTH,

HirERRAERFEE T LEL

Gauging rollers with magnets to hold them in place in the teeth
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Nr. 10 2006 008 461.6-52
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Order code Description Module L | D ﬁ
1.29.00.042 3 x BEME=HE / 3 x gauging roller with magnet 2 28 20 4,2 2
1.29.00.050 3 x # =4 / 3 x gauging roller with magnet 3 33 25 5 5
1.29.00.070 3 x BEME=#E / 3 x gauging roller with magnet 4 40 30 7 15
1.29.00.090 3 x #E =4 / 3 x gauging roller with magnet 5 42 34 9 20
1.29.00.100 3 x BEME=#E / 3 x gauging roller with magnet 6 43 35 10 25
1.29.00.140 3 x # =4 / 3 x gauging roller with magnet 8 45 B85} 14 45
1.29.00.180 3 x BEME=#E / 3 x gauging roller with magnet 10 42 35 18 75
1.29.00.200 3 x #E =4 / 3 x gauging roller with magnet 12 50 43 20 75
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Material: Hardened steel.

Description:

HEREIFNER, BESEMEEERMRATIN, #Fikd The gauging rollers (patent) are placed in the tooth gaps of
FHE R, BMEEREREEE.

KHEFENESREEEKTELAST, REAGEKE, & Adjust the measuring bridge on a measuring plate or other
EHEFANEE, BESERNER, FTEIEENS level surface to zero. Mount the adjusting device.
B, FEEHE, ZIER FNYERTFEERIELEREN By means of the measuring bridge and the adjusting device

FHE,

JI =48 / Measuring bridge

the already mounted rack, of the rack to be mounted, and in
the gap at the joint.

it is now possible to adjust the optimal pitch by moving the
racks to be assembled. The pointer of the dial gauge should,
if possible, reach the pre—set zero value.
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Order code Description ## / Module L b H D é
2.28.01.008 BI245 / Measuring bridge 2-4 80 20 115 58 310
2.28.01.015 BI2#45 / Measuring bridge 5-12 150 20 120 58 420
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Rack Adjusting Device

FTESE iR SwW 1 18RI R 51 E MIRE / Relative item no.
Order code Description Module #18 / helical Hi5 / straight @
2.29.00.002 AELE / 5 2 29.20.xxx 28.20.xxx 0,12
Adjusting device 38.21.xxx 33.21.xxx
39.20.xxx 34.20.xxx
47.20.XXX 49.29.XXX
2.29.00.003 HEEE / 6 3+4 29.30.xxx 28.30.xxx 0,14
Adjusting device 38.31.xxx 33.31.xxx
39.30.xxx 34.30.xxx
47.30.XxXX 49.39.xxx
29.40.xxx 28.40.xxx
38.41.xxx 33.41.xxx
39.40.xxx 34.40.xxx
47.40.XXX 49.49.xxx
2.29.00.005 AELE/ 10 5 29.50.xxx 28.50.xxx 0,3
Adjusting device 38.51.xxx 33.51.xxx
39.50.xxx 34.50.xxx
47.50.xxx
2.29.00.006 HEAEE / 14 6 29.60.xxx 28.60.xxx 0,44
Adjusting device 39.60.xxx 34.60.xxx
47.60.Xxx
2.29.00.008 AELE/ 14 8-12 29.80.xxx 28.10.xxx 0,82
Adjusting device 47.80.XXx
29.10.xxx
47.10.XXx
2.28.00.008 AEEE/ 14 8 28.80.xxx 0,46
Adjusting device HEi/straight
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By fitting the adjusting device (patent pending) in the pinholes
of the toothed rack it is possible to move the rack to be as-
sembled axially in both directions by turning the screw. This
permits to adjust the correct dimension over rollers and the
accurate pitch at the rack joint. The adjusting device is held
in place on the rack by means of magnetic force and can be
used in any mounting position. Up to Module 6 the wrench
sizes correspond to the rack mounting screws.
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Mounting and maintenance of rack and pinion drives
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Schlagfrei zur Bohrung
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Finishing

All soft spur gears of our off-the—shelf program range with
order code series 06/07/21/22 and 23 are prebored and thus
can be finished by us or by the customer to the
required mounting dimensions (turning of inside
diameter, boring, keyseating, hardening, etc.). In
order to ensure proper functioning of the finished
spur gears it is important to consider not only the
toothing quality but also the concentricity in rela—
tion to the mounting bore. This should be born in
mind when choosing the appropriate machining
process. Since the outside diameter of our stan—
dard gears is turned in one operation true to the
mounting bore and/or hobbed when cutting the
teeth, we recommend to proceed as shown on
the opposite sketch.

All standard spur gears with one-sided hub as well as certain
plate wheels (for material, see the dimension tables) are ma—
nufactured from normalized heat treatable steel C45 (Material
No. 1.0503). If a higher strength is required, these drive ele—
ments of C 45 can be quenched and tempered or optionally
the teeth can be flame or induction hardened (approx. 50
HRC). Fitting surfaces should be finished only after induction—
hardening. Be sure to observe the relevant regulations when
flame-or induction—hardening our off-the—shelf standard gears.

True to bore

RAOPR~TREIIER AR REE 1 Pperm=100N/mm2 X s & B, EiE Fr,

Key connections (excerpt from DIN 6885 sheet 1)

The values in the table are based on a max. permissible surface pressure Pp,,,,. = 100 N/mm2 and a bearing length |,.

e WEE-0 HhiE E=3 {HiZH%5 T,Nm , #RE Imm
Key Shaft Hub Transmissible torque T, in Nm, length of key I in mm
Shaft dia. groove groove
b x h d b x t b x t 10 16 20 28 40 50 70 100 140
3 x 3 8 ... 10 3 x 1,8 3 x 14 5 9 12
4 x 4 10 ... 12 4 x 25 4 x 1,8 9 13 17
5x 5 12 ... 17 5 x 3,0 5x 23 15 24 30 42
6 x 6 17 ... 22 6 x 35 6 x 2,8 25 40 50 70 100
8 x 7 22 ... 30 8 x 4,0 8 x 3,3 39 63 78 109 157 195
10 x 8 30 ... 38 10 x 5,0 10 x 3,3 50 82 102 143 204 255 357
12 x 8 38 ... 44 12 x 5,0 12 x 3,3 62 98 123 173 247 308 432
14 x 9 44 ... 50 14 x 55 14 x 3,8 82 132 164 230 330 412 575
16 x 10 50 ... 58 16 x 6,0 16 x 4,3 108 173 215 302 430 539 754 1078
18 x 11 58 ... 65 18 x 7,0 18 x 4,4 124 198 248 347 495 620 868 1240
20 x 12 65 ... 75 20 x 7,5 20 x 4,9 158 252 315 440 630 788 1105 1580
22 x 14 75 ... 85 22 x 9,0 22 x 54 560 800 1000 1400 2000 2800
2/2009 BfI: mm/Dimensions in mm ZJ-7






