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FOREWORD

(This Foreword is not part of ASME B107.31M-1997.)

The American National Standards Committee B107, Socket Wrenches and Drives, under
sponsorship by The American Society of Mechanical Engineers, held its organizational
meeting on June 28, 1967. Subsequently, the Committee was reorganized as an ASME
Standards Committee and its title was changed to Hand Tools and Accessories.

Members of the Hand Tools Institute Screwdriver Standards Committee have been major
contributors to the development of this Standard in their committee work, their knowledge
of the products, and their active efforts in the promotion of the adoption of the Standard.

This Standard covers the dimensional and functional characteristics of gaging for cross
tip screwdrivers.

Suggestions for improvement of this Standard will be welcome. They should be sent to
the Secretary, B107 Main Committee, The American Society of Mechanical Engineers, 345
East 47th Street, New York, NY 10017.

This Standard was submitted to industry for review and comment. Following approval
by ASME Standards Committee B107, it was approved by the American National Standards
Institute on April 29, 1997.
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ASME B107.31M-1997

SCREWDRIVERS, CROSS TIP GAGING

1 SCOPE

This Standard specifies two types of penetration
gaging of Phillips® (PH) and Pozidriv® (PZ) screwdriv-
ers and supplements the ASME blade and bit standards.'

2 CLASSIFICATION

Style A: Driver Penetration Gage With Indicator
Style B: GO/NO GO Ring Penetration Gage

3 NORMATIVE REFERENCE

ASTM E 18-94, Standard Test Methods for Rockwell
Hardness and Rockwell Superficial Hardness of Metallic
Materials

4 GENERAL DESCRIPTION OF GAGING
SYSTEMS

The two gaging systems described below are not
intended to check all dimensions of the drivers. The
manufacturer must be responsible for in-process mea-
surements of the individual characteristic dimensions
of the drivers.

! Phillips, Pozidriv, PZ1, PZ2, and PZ3 are registered trademarks
of the Phillips Screw Company.
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4.1 Style A: Driver Penetration Gage With
Indicator

This method of penetration gaging is a quantitative
method of gaging.

This method of inspection of cross tip screwdrivers
involves the use of the Penetration Gage Assembly
(PGA) indicator gage shown in Fig. 1. The PGA has
the ring gage mounted inside. This system provides
actual measurements of driver penetration as it relates
to a master plug gage. Figures 2-11 and Table 1
provide the dimensions for the gage assembly. The
ring gage dimensions are found in Tables 2 and 3 for
Type PH and Table 4 for Type PZ.

The PGA is used to inspect cross tip drivers as
follows.

(a) A master plug gage is inserted in the ring gage
and sufficient force is applied to fully seat the plug gage.

(b) The indicator is set to zero.

(c) The driver to be inspected is seated in the ring
gage and the penetration reading shall comply with
Table 5.

4.2 Style B: GO/NO GO Ring Penetration
Gage

The GO/NO GO ring penetration gaging system
involves the use of master plug gages and ring gages.
The ring gage, also known as a step gage, is to be
used as a working gage and is to be checked with a
master plug gage periodically. The master plug gages
are defined in Tables 6, 7, and 8. Dimensions are given
for the ring gages in Tables 9, 10, and 1l. The
screwdriver and master plug gage shall fit the ring
gage so that dimension G in Tables 6, 7, and 8 falls
within the step on the face of the ring gage.

Not for Resale
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Indicator gage {typical)
increments 0.0005 in. (0.01 mm) max.
range 0.015 in. {0.40 mm) min.

Alternate method of

securing indicator H

)/ Mounting collet

T

1
1
(set screw in place (
of mounting collet) e:I_
\V///

! / Housing (see Fig. 2)
- /

Anvil (see Fig. 3)
/ (orient with cone
next to ring gage)

Ring gage (see Figs. 6,7, and 8)

/— Spacer (see Fig. 4)

_%\
Retaining ring

\ Master plug gage or

driver being gaged

FIG. 1 PENETRATION GAGE ASSEMBLY FOR CROSS TIP SCREWDRIVER
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ASME 8107.31M-1997 SCREWDRIVERS, CROSS TIP GAGING

0.9975 £0.0025 in.
(25.337 £0.064 mm)—l

> A [Note (1)]
28 deg. :
\ \

Y,
A

o Y
Mark point size Diameter 0.373 - 0.374 in.

(9.47 - 9.50 mm)

GENERAL NOTES: Tool steel material, 58-66 RC.

NOTE:
{1) Diameter A to be concentric to 0.D. within 0.001 in. (0.025 mm).

FIG.3 ANVIL

Mark point size
Diameter 0.75 in.
— (19.1 mm)

IS

8 —» |e—

Diameter 1.190 in.
(30.23 mm)

GENERAL NOTE: ASTM 1040, 4140, or equivalent material; 40/44 HRC.

FIG. 4 SPACER
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TABLE 1 ANVIL AND SPACER DIMENSIONS
Anvil Cone Diameter
A (See Fig. 3) Spacer Thickness
+0.000 in. {+0.00 mm) B (See Fig. 4}
Point Size -0.001 in. {-0.03 mm)} +0.0020 in. {=0.051 mm)
Phillips, Pozidriv, Phillips, Pozidriv,
Phillips Pozidriv in. (mm) in. (mm) in. {mm) in. (mm)
PO P20 0.033 (0.84) 0.036 (0.91) 0.2520 (6.401) 0.2890 (7.341)
P1 P21 0.051 (1.30) 0.055 (1.40) 0.2200 (5.588) 0.2600 (6.604)
P2 PZ2 0.091 (2.31) 0.096 (2.44) 0.1575 (4.001) 0.2200 (5.588)
P3 PZ3 0.151 (3.84) 0.156 (3.96) 0.0638 (1.621) 0.1900 (4.826)
P4 PZ4 0.201 (5.11) 0.204 (5.18) NA 0.1357 (3.447)

Copyright ASME International

Provided by IHS under license with ASME

0.085 £0.012 in.

{2.16 £0.30 mm)} —»|—«

0.050 £0.002 in. \‘
(1.27 £0.05 mm) -”\

< > Diameter 1.319 £0.025 in.
(33.50 +0.64 mm)

FIG. 5 BOWED RETAINING RING

No reproduction or networking permitted without license from IHS
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Radius 0.006 in. (0.15 mm);
twelve places

aals

% T
Diameter 1.1980+0.0005 in.
(30.429£0.013 mm)

A
4

T
7 |

. +0 deg, 30 min
26 deg, 30 mm—Odeg,Omin

H —<.7 Section N-N
f |
Section H-H >

Angles Jand K are
measured in planes
perpendicular to angle H

GENERAL NOTES:

(a) Tool stesl material 62/66 HRC or steel 62/66 HRC equivalent case hardened at 0.010 in. (0.25 mm) minimum depth.
{b) Form concentric to O.D. within 0.002 in. (0.051 mm).

FIG. 6 STYLE A RING GAGE FOR TYPE PH, SIZES 1 THROUGH 4
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TABLE 2 STYLE A RING GAGE DIMENSIONS FOR PHILLIPS SCREWDRIVER TIPS,
SIZES 1 THROUGH 4

A, E, F, M,
in. (mm), B, D, in. (mm}, in. {mm), H, J, K in. (mm),
Point +0.0004 in. (mm) in. (mm) +0.002 +0.0008, -0 deg, deg, - deg. +0.001
Size {+=0.010) {Ref.) {Ref.) {+0.051) (+0.020, -0} +15 min, -0 +0, -15 min +0, ~15 min (+0.025)
} 1 0.0660 0.176 0.070 0.1100 0.0425 7 92 138 0.017
(1.676) (4.470) (1.778) (2.794) (1.080) (0.432)
2 0.1060 0.278 0.098 0.1725 0.0636 5 deg, 92 140 0.032
(2.692) (7.061) {2.489) {4.382) (1.615) 45 min (0.813)
3 0.1660 0.432 0.156 0.2662 0.1022 5 deg, 92 146 0.079
(4.216) (10.973) (3.962) (6.761) (2.596} 45 min (2.007)
4 0.2160 0.544 0.227 0.3287 0.1459 7 92 153 0.095
(5.486) (13.818) (5.766) (8.349) (3.706) (2.413)

GENERAL NOTES:
{a) Refer to Fig. 6.
(b} See Table 3 for Size 0.

-
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TABLE 3 STYLE A RING GAGE DIMENSIONS FOR PHILLIPS SCREWDRIVER TIPS, SIZE 0

A, E, F, M,
in. (mm), B, D, in. (mm), in. (mm), H, J, in. (mm),
Point +0.0004 in. (mm} in. (mm) +0.002 +0.0004 deg, deg, +0.0018
Size (=0.010) (Ref.) {Ref.) {+0.051) {x0.010)  +15 min, -0 +0, -15 min {=0.046)
0 0.048 0.1230 0.027 0.078 0.0265 7 92 0.0122
{1.219) (3.124) (0.686) (1.981) {0.673) {0.310)

GENERAL NOTE: Refer to Fig. 7.

Radius 0.0088+0.0013 in.
(0.224 £0.033 mm);
four places

la— E

f

Diameter 1.1980%0.0005 in.

‘T N (30.429+0.013 mm)
B

[
\

¥

A

4 Y

+0 deg, 30 min
-0 deg, 0 min

26 deg, 30 min

H Section N-N

Section H-H

Angle Jis measured
in a plane perpendicular
to angle H

GENERAL NOTES:
(a) Tool steel material 62/66 HRC or steel 62/66 HRC equivalent case hardened at 0.010 in. (0.256 mm) minimum depth.
{b) Form concentric to O.D. within 0.002 in. (0.051 mm).

FIG. 7 STYLE A RING GAGE FOR TYPE PH, SIZE 0
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SCREWDRIVERS, CROSS TiP GAGING ASME B107.31M-1997

TABLE 4 STYLE A RING GAGE DIMENSIONS FOR POZIDRIV SCREWDRIVER TIPS

A C D, J,
in. {mm), B, in. (mm), in. (mm), E, F, G, H, in. (mm)
Point 00004 in. (mm} *0.002 +0, -0.0010 deg, deg, deg, deg,
Size (+0.010) (Ref.) {£0.051) {+0, -0.025) +15 min, -0 +0, -15 min +0, =15 min +0, -15 min Max. Min.
0 0.051 0.074 0.047 0.0310 7 46 4 deg, 7 deg, 0.004 0.003
{1.295) {1.880) {1.194) (0.7874) 23 min 45 min  (0.102) (0.076)
1 0.065 0.135 0.070 0.0477 7 46 4 deg, 7 deg, 0.005 0.004
(1.651) (3.429) (1.778) (1.2116) 23 min 45 min  (0.127) (0.102)
2 0111 0.217 0.110 0.0719 5 deg, 46 3 deg 6 deg, 0.008 0.006
(2.819) {5.512) (2.794) {1.8263) 45 min 20 min  (0.203) (0.152)
3 0.171 0.312 0.140 0.1078 5 deg, 56 degq, 3 deg 6 deg. 0.012 0.008
(4.343) (7.925) (3.556) (2.2381) 45 min 15 min 20 min  {0.305) (0.203)
4 0.219 0.413 0.193 0.1587 7 56 deg, 4 deg, 7 deg, 0.020 0.014
(5.563] (10.490) (4.902) {4.0310) 15 min 23 min 45 min  (0.508) (0.356)

GENERAL NOTE: Refer to Fig. 8.

+0 deg, 0 min
46 deg_o deg, 15 min

46 deg+0 deg, 0 min

—0 deg, 15 mi "4
9 in £
|
[ L]
. : \ 14
J /' Section H-H
, View in direction
of arrow W normal
to line V-V
. +0 deg, 30 min
26 deg, 30 min 0 deg. 0 min
L
Diameter 1.1980 £0.0005 in.
| B (30.429 £0.013 mm)
] GENERAL NOTES:

A (a} Tool steel material 62/66 HRC or

| steel 62/66 HRC equivalent case

hardened at 0.010 in. (0.25 mm)}

- minimum depth.
{b) Form concentric to O.D.
Section N-N within 0.002 in. (0.051 mm).

FIG.8 STYLE A RING GAGE FOR TYPE PZ
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ASME B107.31M-1997 SCREWDRIVERS, CROSS TIP GAGING

TABLE 5 DRIVER PENETRATION LIMITS

Phillips and Pozidriv Dial Indicator Reading,
Point Size in. (mm)

+0.005 (x0.13)
+0.005 (+0.13)
+0.005 (+0.13)
+0.005 (+0.13)
+0.005 (x0.13)

hWN-=0

- X » C—»]
y 26 deg, 30 min % min — <—0.260 in.
(6.604 mm)
Milling angle _‘_ |
26 de g
G 2 ‘9\‘ oN-
- \\’18 deg + 1 deg X Taper 0.25 in./ft
-0 (20.8 mm/m)
«— [ — [ Stamp point size
Straight cut on alt geges
E
(o]
Section X - X ( ; D
Cutter Angle

FIG.9 MASTER PLUG GAGE (PH), SIZES 1 THROUGH 4

10
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SCREWDRIVERS, CROSS TIP GAGING ASME B107.31M-1997

TABLE 6 MASTER PLUG GAGE DIMENSIONS FOR PHILLIPS CROSS RECESSES,
SIZES 1 THROUGH 4

F,
A, B, C, in. (mm)
in. (mm), in. {(mm), in. (mm), E, (Ref.)
Point +0.010 +0, -0.001 +0.06 D, deg,
Size {+0.254) (+0, -0.025) (+1.52) in. (mm) +15 min, -0 Max. Min.
1 0.18 0.0394 0.75 0.181 138 0.020 0.018
(4.57) (1.0008) {19.05) (4.597) (0.508)  {0.457)
2 0.25 0.0606 0.75 0.181 140 0.025 0.023
{6.35) {1.5392) (19.05) (4.597) (0.635)  (0.584)
3 0.31 0.0983 1 0.240 146 0.031 0.029
(7.87) {2.4968) (25.4) (6.096) (0.787)  (0.737)
4 0.38 0.1407 1 0.240 153 0.044 0.042
{9.65) (3.5738) (25.4) {6.096) (1.118)  (1.067)
G, J, K, M,
in. (mm), H, in. (mm) in. (mm), L, in. (mm), o,
Point +0.001, -0 deg, +0.06 Min., +0, -0.001 deg,
Size (+0.025, -0) +0, -15 min Max. Min. {+1.52) in. {(mm) {+0, -0.025) +15 min, -0
1 0.050 7 0.020 0.015 0.88 0.19 0.0202 92
(1.270) (0.508) (0.381) (22.35) (4.826) {0.5131)
2 0.090 5 deg, 0.020 0.015 0.88 0.28 0.0434 92
{2.286) 45 min (0.508} (0.381) (22.35) (7.112) (1.1024)
3 0.150 5 deg, 0.020 0.015 1 0.44 0.0826 92
(3.810) 45 min (0.508} (0.381) (25.4) (11.18) (2.0980)
4 0.200 7 0.020 0.015 1 0.53 0.1078 92
(5.080) (0.508) (0.381) (25.4) {13.46) (2.7381)

GENERAL NOTES:
{a) Refer to Fig. 9.
(b} See Table 7 for Size 0.
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View in direction
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L -+ fe 9 Radi 46 deg *0 99: 15 min Rad@é
J »] (a: ius €85 deg, 0 min A

GENERAL NOTE: Tool steel material, 62/66 HRC.

FIG. 11 MASTER PLUG GAGE (P2)
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TABLE 8 POZIDRIV MASTER PLUG GAGE DIMENSIONS

A, B, C, D, F,
in. (mm), in. (mm) in. (mm) in. {mm), E, in. {(mm)
Point +0.010 +0, -0.001 deg,
Size {+0.25) Max. Min. Max. Min. {+0, -0.025) +7 min, -0 Max. Min.
o] 0.125 0.0280  0.0265 0.004 0.003 0.181 46 0.0175 0.0165
(3.175) (0.7112)  (0.6731) (0.102) (0.076) (4.597) (0.4445) (0.4191)
1 0.188 0.0438  0.0423 0.006 0.004 0.181 46 0.0275  0.0265
(4.775) (1.1125) (1.0744) (0.127) (0.102) {4.597) (0.6985) (0.6731)
2 0.250 0.0670  0.0655 0.008 0.006 0.181 46 0.0390 0.0380
{6.350) (1.7018) (1.6637) {0.203) (0.152) (4.597) (0.9906) (0.9652)
3 0.313 0.1020  0.1005 0.012 0.008 0.240 56 deg, 0.0540  0.0530
(7.950) (2.5908) (2.5527) (0.305) (0.203) (6.096) 15 min (1.3716)  {1.3462)
4 0.375 0.1520 0.1505 0.020 0.014 0.240 56 deg, 0.0820  0.0800
(9.525) (3.8608) (3.8227) (0.508) (0.356) (6.096) 15 min (2.0828) (2.032)
G, J, K
in. (mm), H, in. (mm), in. {(mm), L M, N,
Point +0.001, -0 deg, +0.031 +0.031 Min., deg, deg,
Size {+0.025, -0) +0, -6 min (+0.787) {(+0.787) in. {mm) +6 min, -0 +6 min, -0
0 0.0350 7 1.625 0.875 0.078 4 deg, 7 deg,
{0.889) (41.275) (22.225) (1.981) 23 min 45 min
1 0.0540 7 1.750 0.875 0.125 4 deg, 7 deg,
{1.372) (44.450) (22.225) (3.175) 23 min 45 min
2 0.0950 5 deg, 1.750 0.875 0.188 3 deg 6 deg,
(2.413) 45 min (44.450) (22.225) (4.775) 20 min
3 . 0.1550 5 deg, 2.000 1.000 0.281 3 deg 6 deg,
(3.937) 45 min (50.800) (25.400) (7.137) 20 min
4 0.2030 7 2.000 1.000 0.344 4 deg, 7 deg,
{5.156) {50.800) {25.400) (8.738) 23 min 45 min

GENERAL NOTE: Refer to Fig. 11.
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TABLE 10 STYLE B RING GAGE DIMENSIONS FOR PHILLIPS SCREWDRIVER TIPS, SIZE 0
A, C E, F, M,
in. {(mm), B, in. {mm), D, in. {mm), in. (mm), H, J, in. {(mm),
Point +0.0002 in. (mm) +0.001 in. {mm) +0, -0.015 +0.0002 deg, deg, +0.0018
Size (+0.005) {Ref.) (+0.025) {Ref.) {+0, -0.38) {+0.005) +15 min, -0  +0, -15 min  (*0.046)
0 0.0165 0.1530 0.010 0.027 0.094 0.0114 7 92 0.0122
(0.419) (3.886) (0.254) (0.686) (2.388) (0.290) {0.3099)
GENERAL NOTE: Refer to Fig. 13.
Radius 0.0088 £0.0013 in.
(0.224 £0.033 mm);
four places
la— £ =]

Diameter 1.25£0.2 in.
(31.75 £0.50 mm)

\

26 deg, 45 min
%0 deg, 15 min

GENERAL NOTE:
Tool stesl material 62/66 HRC or steel 62/66 HRC equivalent case

Angle Jis measured
in a plane perpendicular
to angle H

hardened at 0.010 in. (0.25 mm) minimum depth.

FIG. 13 STYLE B GO/NO GO RING PENETRATION GAGE (PH), SIZE 0
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