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Application of Reed Flat Dies

Flat dies are used in reciprocating type thread
rollers, including boltmaking type machines. These
machines are made in a number of sizes, each for a
limited diameter range and with a specified length
of die. Two dies are used: one stationary and one
moving — and the rolling faces of the dies are
located opposite each other as shown in Fig. 1.
A thread is rolled on one blank at a time during
the forward stroke of the machine. There is no
appreciable axial movement of the blank during
rolling. The diameter of the finished thread is con-
trolled by the diameter of the blank, and the dis-
tance between the faces of the dies at the finish

end of the stroke.
MOVING DIE

— 1]

STATIONARY DIE

FIG. 1
Reciprocating (Flai-Die) Machine

Reed Flat dies are used for all types of machine
and cap screws, tapping screws, lag screws, wood
screws, knurling and many types of special threads
and forms as shown in Fig. 2. Standard and stock
sizes are very popular with our customers for the
more common threads because of lower price and
immediate deliveries. Dies for special threads and
forms and heat-treated parts of high Rockwell
hardness are made to order according to require-
ment and are not confined to stock or standard
sizes.

The illustrations on the following pages show
some of the many different flat die applications
that have been developed by Reed in cooperation
with flat die users. These include combination dies
of many types, dies for self-pointing, knurling, and
straightening, as well as dies for many different
thread forms. These examples illustrate how Reed
fiat dies can be applied to a wide variety of parts
and, in many cases, how operations can be com-
bined and performed at one time.

FIG.



Typical Thread and Form Rolling
Applications with Reed Flat Dies
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Typical Thread and Form Rolling
Applications with Reed Flat Dies
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Typical Thread and Form Rolling
Applications with Reed Flat Dies
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Application Procedure

The following sequence of procedure in applying
Reed thread rolling dies to reciprocating thread
rolling and boltmaking type machines will be
found helpful to both processing and operating de-
partments:

1. How to determine Die Specifications.

a. Die Design

b. Machine Selection

c. Depth of Die Face

Selection of filler blocks and adapters, if re-
quired.

3. Provide starter finger (and work stop, if re-

quired).

N

Determine Die Specifications

The general specifications of the dies are de-
pendent on the equipment selected for the job.
The particular design of the dies, however, is deter-
mined according to the method of processing and
the specific details of the part. Normally there is
ample clearance provided above the dies for
shoulder diameters, but in certain instances it may
be necessary to provide special clearances. Aux-
iliary tooling may be required for feeding and
supporting of the part.

Die Design

Under ordinary conditions, each thread diameter
and pitch requires a set of dies made especially for
the diameter and pitch specified. The same dies
are not used for different diameters of the same
pitch.

It is well to remember that even though the
threads to be rolled do not necessarily have to be
held to close limits, precision dies are always more
economical to use. Accurate dies can be set up
more quickly and precisely with the result that not
only is down time reduced but the life of the dies
is increased.

The reliefs at the ends of the stationary die
should be perpendicular to the edge of the die and
parallel with the axis of the work blank. The
thread form of the relief should be as accurate as
the form on the face of the die and should be cor-
rectly blended with it.

For precision threading, precision dies are ab-
solutely essential. Accurate threading requires dies
that have accurate thread form and lead, lead
angles and straight pitch lines.

Reed dies produce uniformly accurate threads.
They can be set up quickly and precisely, with the
result that not only is down time reduced, but the
life of Reed dies is superior and uniform.

Stock sizes of Reed dies are designed and suit-

able for the more common threads. We recom-
mend the use of standard stock dies where possible

because of lower price and immediate deliveries.
Stock dies are very popular with our customers and
constitute a large portion of our die business.
Complete stock lists are available upon request.

Dies for special threads and forms and heat-
treated parts of high Rockwell hardness are made
to order according to requirements and are not
confined to stock or standard sizes.

The reliefs at the starting and finish ends of
the Reed stationary die are made so they will be
parallel with the axis of the work blank when roll-
ing. The thread form of the reliefs are as accurate
as the thread form on the face of the die; and are
properly aligned and correctly blended with it.
This allows the blank to roll freely through the en-
tire length of the dies. The carefully matched
threads of the correct lead angle on a pair of Reed
dies is a very important feature. The properly
aligned, blended and correctly matched thread
form on Reed dies minimizes skidding, increases
die life and produces a better quality thread.

Reed Stock UNR dies are recommended for roll-
ing American Standard Classes 1, 2, and 3 threads,
and Unified and American Standard Classes 1A,
2A, and 3A threads.

Machine Selection

The best rolling conditions and maximum die
life can only be obtained when correct die speeds
and number of blank revolutions are used for roll-
ing the thread. This is particularly true when close
accuracy for roundness and size is required, es-
pecially on harder materials. Too many revolutions
of the blank may have a tendency to work-harden
some types of materials, and thereby reduce the
life of the dies.

Production rates vary with the noture of the
work, hardness and kind of material, and the
equipment used. The .rate of production is usually
less for harder materials and where the work is
difficult and siow to handle.

To secure the most satisfactory rolling conditions
and die life, it is important that the proper type
and size of equipment be used. Rugged equipment
with ample power is required to roll threads on
heat-treated parts.

The shape of the roiling face of a flat die deter-
mines the amount of die penetration for each
revolution of the blank. The penetration rate is
usually much greater at the beginning than at the
end of the rolling stroke. For rolling heat-treated
material more gradual penetration is obtained by
using dies with a long starting taper.

When rolling parts made of harder steel on a
reciprocating type of machine, long threads of the
maximum diameter capacity usually require more
revolutions of the blank than short threads. In
such cases it may be necessary to use the next



larger size machine to roll long threads of maxi-
mum diameter.

Table | may be used as a guide in determining
the preferred number of blank revolutions and the
relative speed of the machines for different types of
threads and materials. The relative machine speeds
for the different materials are based on an index
figure of 100 for soft 1010-1025 steel. For in-
stance, 30-50 Carbon steel of 26 to 32 Rockwell C
hardness has an index figure of 50 which indicates
that the machine speed for this steel would be ap-
proximately 50% of that for soft 1010-1025 steel.

Tables i, il and IV show the number of blank
revolutions obtainable with various makes of
reciprocating machines for common Unified and
American Standard threads, tapping and gimlet
point threads and pipe threads. These tabies make
it possible to determine the desired machine size
for rolling the thread on a given part.

Although taper pipe threads are most satisfacto-
rily rolled on cylindrical machines, thev are listed
in the tables for those who would like to roll these
threads on reciprocating machines. However, it

should be understood that considerable care must
be exercised when rolling taper pipe threads on
reciprocating machines. Blank revolutions for taper
pipe threads are based on the mean pitch diameter
taken halfway between E, and E, pitch diameters.
Too few revolutions of taper pipe thread blanks
will not produce satisfactory threads and toco many
revolutions tend to make the threads barrel-
shaped. It is also important that the axis of the
blank be at right angles to the top of the dies at
the time the dies start to roll the thread.
Considerable heat is generated in rolling heat-
treated blanks, especially larger sizes, and slower
rolling speeds on reciprocating machines minimize
this heating condition. An ample supply of coolant
is commonly used o reduce the femperatures of
both the blanks and the dies. Special refrigerated
coolant units are sometimes used for this purpose.

When gimlet point type screws are made of soft
or ductile materials, rolling without coolant is often
preferred.

Table | — Blank Revolutions and Relative Machine Speeds
for Reed Dies Used in Reciprocating Thread Rolling Machines

'{pH N l C-.5H

,‘ ] T aA
STATIONARY DIt i

n

Where:

N = Number of revolutions of blank

C = Length of working face on stationary die in
inches

H = Length of finish relief on stationary die in
inches

A == Diameter of blank in inches

: ) PreferredtRelative Pref ditRelati
.-l;{,’::a‘:; i Material |Hardness| *Rev. of |Machine '.I"_{‘p © :{ Material |Hardness *rReesrr:f ‘;A:c?'uil:ee
! Blank | Speeds rea Blank | Speeds
Aluminum | Soft 5-6 80 Aluminum | Soft 5-6 80
Brass Soft 5-6 | 100 Type A Brass Soft 5-6 | 100
Steel _ Tapping, Steel
1010-1025| > 5-6 | 100 and Wood| 1010-1020|  Soft 5.6 | 100
15-25 67 | 70 Screw |(Basic Wire)
Steel Rock C Steel
] 30-50 26-32 Lag Screw ee Soft 7-8 | 100
hgachme Carbon | Rock C 7-8 50 1010-1020
. C;se\;. d or Alioy 33-40 .10 25 Aluminum Soft 5-6 60
¥§ppin'g Rock C Brass Soft 5.6 75
Screw - 30,0 Steel
Series . [1010-1025] Soft | 56 75
{Chrome- 7-8 50 Pipe Steel
. Nickel ee
Stg;:!:ss Alloy) 30-50 15-25 6.7 50
400 Carbon Rock C
Series 67 0 on Alloy
(Chrome
L Alloy) *Llong threads on steel sometimes require more
Type F Steel revoiutions than shorter threads.
Tapping | 1010.1025  Soft 6.7 70 T?ased on an index figure of 100 for1010-1025
Screw steel.
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Table It — Approximate Number of Blank Revolutions for
Rolling Unified and American Standard Threads

on Reciprocating Type Machines with Reed Dies

Waterbury Farrel Machines
00 0 1015 10 B4 "V 20 30 40 50 60 70 100
00 “v*i 0“V* Y% v |%BMU [34BMU |}4BMU REA L
Thl:ead National Machinery Machines
Size Multiple Die* | ¥ % 1% 1% 1% 1 %] % | 1 |4
SINGLE-DIE** #34 #56
Unified
and Manville Machines
Ameri- 18 38 78 |1000D
can ocC 2 28 250C | 3C 4B 5B 6B 1000C
Stand- 130C |{188C 2C 312C | 375C |500C|625C| 750C | 1157 | 119”7
ord Hartford Special Machines
0-400 10-400
A-190 10-300 20-225 | 30-180] 40-140
0-500 A312
Roy Machinery Machines
O
2(.086) |} 7.2 1 11.5.{ 13.0
3(.099) || 6.2 10.0| 11.3 | 12.8] 12.8;
4(.112) || 5.5 88 10.0| 11.4} 11.4} 13.9
5(.125) || 4.8 7.8 8.8 10.0] 10.0f 12.3 | 14.5
6(.138) || 4.4 7. 8.1 9.2 9.2! 11.2 | 13.2
8(.164) 59 6.6 7.6 7.6 9.2 110.9 | 13.1
10(.190) ' 5.1 5.7 6.6 6.6 8.0 9.4 |11.4]143
12(.216) 4.4 5.0 5.7 7.0 8.2 929|124
Yi 4.3 50 6.1 7.2 8.7 1109 13.1
s 46| 55| 6.6 | 83| 10.1| 124
% 4.4 5.3 8.7 8.2 100 13.9
A 4.5 57 7.0 8.6 11.9
Y 49! 60| 7.4 101 | 131
He : 43| 53] 65| 9.1 (115
% 48| 58| 8.1 }10.3| 141
Y A 47| 6.6 85| 11.6
% 56 72| 99
1 5.0 6.3 8.6
1% 56| 7.6
1% 4.9 6.7

*NATIONAL Progressive Multipie Die BOLTMAKER ® Machines.
**NATIONAL SINGLE-DIE “SCREWMAKER"” Machines.

tStationary Die lengths.

NOTE: National Electric Welding Junior Machine is appproximately the same as a No. 20 Waterbury Farrel

and the National Electric Welding Senior Machine is approximately the same as a No. 40 Water-
10 bury Farrel.



Table Ill — Approximate Number of Blank Revolutions for
Rolling Gimlet Point Threads

on Reciprocating Type Machines with Reed Dies

Waterbury Farrel Machines
00 ° 1015 10 B.“v{ 20 [ 30 | 40| 50 | 60 | 70 | 100
00 “V*| 0“V” Y4 V" | X%:BMU | 34BMU | V4BMU 34BMU
National Machinery Machines
Multiple Die* Xs Y | % | % | B % ul 114
Screw Sizes SINGLE-DIE** #34 #56
Manville Machines
1B 3B 78 {1000D
TITlw oc | 2 28 |250C| 3C | 48 | 58| 6B | _1000C
; ; ol 130C | 188C 2¢c  |312¢| 375¢ | 500C| 625¢C| 750C| 1157 | +19”
Qa
e e : g Hartford Special Machines
Al|B ~ 0-400 10-400
A-190 10-300 20-225 |30-180 | 40-140
0-500 A312
Roy Machinery Machines
[6)
ojlolo 1.7
1111 9.4
2| 2| 2 79| 126
3133 6.6| 10.6
41 4| 4 59| 9.4] 10.6
5/ 5|5 5.2| 83| 9.4)10.7] 107 | 13.0
6166 47| 76| 86| 98| 98] 119
7717 43| 69! 78| 89| 89108
8l 8|8 39| 64| 72| 82| 82100 [11.8] 143
9 58| 66| 7.5/ 7.5, 9.2 ]10.8|13.1
10{10/10{10 56 63| 72| 72| 88 103|125
12 {12 12 48| 55 62| 76| 9.0|108
14 14 42| 48 541 66| 79| 9.5 [11.9
Y Y 40| 4.6 52! 64| 76| 9.1 115
16 16 38| 4.3 49| 60| 7.1| 8.6 |108
18 18 4.0 46| 55| 65| 79 | 99| 119
¥s s 49| 58| 71| 89| 108
20| |20 49| 58| 7.1 | 89108
24| |24 42| 49| 60| 75| 9.0} 11.1
% % 41| 48| 58| 74| 89| 10.9
K| % 41] 49 | 62 75| 9.2| 126
Y % 43 | 54| 65| 80| 109 139
As 38| 48| 58| 71| 98] 124
% 44| 53| 65| 89113
% 43! 53| 73| 921127
% 36| 45| 61| 78] 108
1 39| 54| 68| 9.4
1% 471 60| 8.3
1% 42 53| 73

tStationary die lengths.

Note: National Electric Welding Junior Machine is approximately the same as a No. 20 Waterbury Farrel
and the National Electric Welding Senior Machine is approximately the same as a No. 40 Water-
bury Farrel. 1



Table IV — Approximate Number of
Blank Revolutions for
Rolling Pipe Threads

on Reciprocating Type Machines with Reed Dies

NPT, ANPT, NPTF, NPTG, NPTR, NPTC,
NPSL, NPSM, NPSH

Waterbury Farrel Machines
KBMUBMU '/,s»\ul 34BMU I
NATIONAL Progressive Multiple Die
BOLTMAKER (R) Machines
Yo (Mo | % 1% % % ) %
Pip% ATIONAL SINGLE-DIE “SCREWMAKER” Machines
TR [ el [ 1 T T ]
1z€ Manville Machines
3B § ' 78 1000D:
2B{250C; 3C | 4B | 5B | 6B 1000C
2C {312C|375C|500C;625C[750C ;*157 *19” |
10-400 Hartford Special Machines
by 20225/ 30184 40140
s 46 {55 6.6} 8.3{10.0
A 41149162 7.4 91
A 3.7 46 56 {69 9.5
% 36| 4.4 |54 ,7.4194
A 3.5 143160 7.6{10.5
A 3.4 47|59 8.1
1 37 48] 66

*Stationary die lengths.

Note: National Electric Welding Junior Machine is
approximately the same as o No. 20 Water-
bury Farrel and the National Electric Welding
Senior Machine is approximately the same as
a No. 40 Waterbury Farrel.

Machide Size

The size of machine to be used for a particular
opplication not only depends on the number of
blank revolutions preferred, which is determined
by the diameter of the thread, but also the length
of thread and, in some cases, the design of die
required. This is particularly true on the gimlet
point type of screw where selection of the size of
machine by diameter alone may not result in the
best overall rolling conditions.

Tables VI, VIl and Vil have been prepared as a
guide for the application of gimlet point types of
screws to various sizes of reciprocating machines.
The diameters and maximum lengths of threads
suggested for each machine are based on the
experience of fastener manufacturers for rolling on
soft steel. It is usually considered good practice
to use the next larger machine than shown when
rolling on harder materials, such as stainless steel.
Boltmaking type machines are also used for rolling
tapping screws and lag screws. The same con-
siderations of blank revolutions, thread length and
die design should be given for applications on
these machines.

12

Depth of Die Face

The depth of face on a thread rolling die is very
important. The proper depth of face and the correct
bevels on the dies not only prevent chipping of the
edge threads, but determine the number of settings
possible for rolling on the face of the die.

The depth of the die faces must always be
greater than the length of thread to be rolled. The
amount the die face is greater than the length of
the thread is dependent on the nature of the
thread, design of the die and other factors deter-
mined by experience with rolling. B

Thread rolling dies may be selected for either
single or multiple settings as illustrated in Figs. 30,
31 and 32.

When using double settings, the edges of the
dies are repositioned so the unused portion of the
die face is made available for rolling. For multiple
settings (Fig. 32) the condition is the same as the
double settings except the work is placed in differ-
ent positions along half of the die face before the
die is repositioned.

On reciprocating thread rolling machines both
single and duplex face flat dies are used. The
single face dies have a threaded surface on one
side of the die, while duplex face dies have
threaded surfaces on opposite sides. Duplex face
dies are more widely used. It is common practice
to roll on both sides by reversing the die faces in
a machine and also use double settings on each
face — making possible a total of four settings on
one pair of dies. Dies for boltmaking type machines
are always single faced and in most cases for sin-
gle settings due to the design of the die face.

Dies for gimlet point threads are made for single
settings and aiways have single faces, as shown in
Fig. 33. The rise on the face of the die which rolls
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the gimlet point prohibits the use of duplex dies
and also prevents the use of double and multiple
settings as illustrated. Each pair of dies is made
for a given screw size and length of thread. How-
ever, in some cases dies designed for a particular
length of screw may be used for shorter screw or
thread lengths. The alternate use of dies for vari-
ous lengths of gimlet point type screws is shown
in Tables XX, XX{ and XXil on pages 34 and 35.

The information shown in Table V gives differ-
ent amounts that should be added to the length of
thread on the work to determine the minimum die
face to use. If it is desired to roll threads of the
same diameter and pitch but of different thread
lengths, the minimum die face may be determined
by the addition of two thread lengths plus the
amounts indicated in table. When rolling extra
long threads, it may be necessary to use a larger
size of machine than the one selected, due to the
depth of die face required being too great for the
standard die pockets provided.

When ordering dies, always specify the die
manufacturers nearest larger standard die face,
wherever possible, for reasons of economy. Reed
standard die faces are given in Tables Xll, Xill and
XIV on pages 18 and 19. The suggested standard
depth of die faces for gimlet point type threads
based on maximum thread lengths is given in
Tables VI, Vil and VIil on pages 14, 15 and 16 for
various machine sizes and styles.

EDGE 2
EDGE 1t 3 >
—=
’\-4’
EDGE 2 EDGE 1
15T SETTING oND SETTING
EDGE 2 EDGE 1
— <
<-_‘> —_—
—— {\
EDGE 1 EDGE ¢ E
3RD SETTING 4TH SETTING

RELIEVE EDGES 1 AND 2 FOR 3RD AND 4TH SETTINGS AS SHOWN

FIG. 32
Multiple Setting

FIG. 33
Single Faced Die — With Single Setting
for Gimlet Point Threads

Examples for Determining
Standard Die Face Depths

Determine a standard die face to roll a ¥;’-18
UNC, Class 2A, R.H. thread, 24” long when using o
No. 20 Waterbury Farrel or No. 3B Manville Ma-
chine.

Single Setting—Fig. 30

Add three (3) pitches to the maximum thread
length:

Thread length (28") . ... .875”
Three pitches (3 x .0556) .................. 1677

1.042”
Select the next larger Reed standard depth of

die face (from page 18) which is 134”.

Double Setting—Fig. 31

Multiply the maximum thread length by two (2)
and add six (6) pitches:

Minimum Depth of Die Face ..............

Two thread lengths (2 x 74™) ............ 1.750”
Six pitches (6 x .0556”) ... .334”
.Minimum Depth of Die Face

(for two settings) ... 2.084”

2.084” represents the minimum depth of die face
necessary to roll the thread if two settings per face
of die are desired.

Select the next larger Reed standard depth of
die face (from page 18) which is 2)4”.

Bevels on Dies

Bevels on Flat Dies are accurately controlled by
the manufacturer. The angle of the bevel is usually
measured from the threaded face of the dies and
varies with the thread size. This permits rolling
the threads as close as practicable under the heads
of the screws. Dies are supplied with no bevels
for certain washer assembly applications when
needed. Dies with special bevels may be used for
applications where standard bevels will not meet
the requirements.

13



Table V — Amounts to Add to Thread Lengths

To Determine Minimum

For Single Setting of Dies (Fig. 30)

Straight and Taper Threads
Lag Screws (Lag Bolts) — with
cone point not threaded

Hs-Us diameters
-5 diameters
%-1 diameters .
1%-1% diameters
Metallic Drive Screws, Type U
Tapping Screws,
Type B and C

Depth of Flat Die Faces.

For Double Setting of

Minimum Amount

to Add to One

Thread Length
% diameter and smaller .. ... .. .

3 pitches of thread
Type F (refer to Table VI, page 15)

Straight Threads

He
Y%
%
Y
%

Unified and American
(including Acme) .

Straight Threads
Unified and American

Metallic Drive Screws, Type U

Dies (Fig. 31)

Minimum Amount
to Add to One
Thread Length

Standard,
6 pitches of thread

2 For Multiple Setting of Dies (Fig. 32)

Standard

3 pitches for each thread length

3 pitches of thread

Unified and American Standard
Threads (including Acme and
Pipe threads) ............

Wood Drive Screws, and Drive
and Screw Nails ...

. 3 pitches of thread

Approx. 1 blank diam.

* Dies for Type U Metallic Drive Screws ore usually threaded the

length on the dies cltered to suit
pilot.

full depth of die face. They are most often used for more than
one setting, depending on the length of the screw, ond thread

the clearance required for the

Table VI — Suggested Depth of Die Face and Machine Selection
For Type AB or A Tapping Screws, and Wood Screws

listed according to screw size, and lengths shown

% WATERBURY FARREL MACHlNES
Mochine |— 5 e - : e
Seand . 00 T O I . 0 ] 20,%BMU | 30, V%BMU T 40
Style | o A_QA_A_N__\_{ILI.E MACHINES
OC, 130C 28 2C 38, 3C, 375C * 4B, 500C 58, 625C
' HARTFORD SPECIAL MACHINES e
. 0-500, 0-400, A190 10460‘,'&6300_1_\312 _20- 225 R 30—180_--..*, LT 40-140
Gapth of : i ' ; o | - |
Derees | % 1% |% 1% | %1% 1% | 2% % 2% 2% | 4| 2 | 2% 9| (2% | 9% | | %
iy MAXIMUM THREAD LENGTHS-I
R e
0o 0| % % I SRR T U S N S I
1, Vi %l h i ! } : i RELATIOMN OF THREAD LENGTH ~1
2 2 %%, 1 1% i P Lo TO SCREW LENGTH - L
STITH H1% E S N
4 41 % % 1 Rl l i__ T = \/ ?
50 50% 1 4 v % A Lot 22
_e 6l ha o Lvar 1%V e = *
AR TR AR R 101 (AR T U I i
8. ] - ;2/‘ J2% ] %0° COUNTERSUNK WOOD
; - . 13% 2% 2% HEAD TYPE A HEAD TYPE A crppw
10 ;1 t A% Yy 2 2% SCREW SCREW
12771 BN \3/;2/’;2%1 L 1
14 ' 14 ' : % (2% 2% ¢ ) !27/_. 33/5l N R _i o
S AP - S5 - = A R LT f o8 * ‘f‘ L
I IR R IREEE 1L TR Uit St E AN N
20 | 20 A e S S TR AR |2/’|2/. 3% T4y
24 (24| [ | | I SN U /% N S N L S M 2% (2% (3% |44
Note: 90° Head Types include: Hex, Round, Pan and Truss Heads. Countersunk (C’sk.) Head Types in-

clude Oval and Flat Heads.
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Table V — (continued) Amounts to Add to Thread Lengths

To Determine Minimum Depth of Flat Die Faces.

For Single Setting of Dies (Fig. 33)
Gimlet Point Threads
Lag Screws (Lag Bolts) (refer

to Table Vill, page 16)
No. 10 (.190) and smaller diameters .. %

Minimum Amount
to Add to One
Thread Length

For Single Setting of Dies (Fig. 33)

Gimlet Point Threads

Minimum Amount
to Add to One
Thread Length

Tapping Screws—Type A (refer to

;/"%{6 di_cmeters .................................. %{‘ Table VI, page 14)
B i % No. 0 (.060) - No. 14 (:254) ... %
5% diometers ... Ke No. 16 (.280) - No. 24 (.390) ................ Y
% diameters . ... U .
7o diameters ... % Wood Screws (refer to Table VI, page 14)
1 diameters . ... ... A No. 0 (.060) - No. 7 (.151) ................... %
1% diameters ... ... ... . Y No 8 (\164) - No. 14 (.242) ................... 3
1% diameters ... % No. 16 (.268) - No. 24 (.372) ............. Ya
Table VII — Suggested Depth of Die Face and Machine Selection
For Type F Tapping Screws
listed according to screw size, and lengths shown
WATERBURY FARREL MACHINES
Mok 00 | 0 1 10 | 20, %BMU | 30, ¥BMU
bt MANVILLE MACHINES
Style [ 0OC, 130C | 2B, 2C | 38, 3C, 375C | 4B, 500C
HARTFORD SPECIAL MACHINES
0-500, 0-400, A190 10-400, 10-300, A312 20-225 30-180
Dt | % % vl 1% | s % 2% %l 2% | 2% | 3% 4%
L MAXIMUM THREAD LENGTHS-I
crew Size
2-56
2-64
el o4 % % | %
4-40 RELATION OF THREAD LENGTH -1
TO SCREW LENGTH -L
4-48
5-40
292 % | % | W% 1%
6-40 '
8-32 5 1
8-36 1 1 Rl
10-24 % 1% 1%
10-32 1 1Y 2
12-24 ) 3 7
12-28 % | 1) 14
7R
o % % % % | 2% | 2%
-18
2}:-24 1% 1% | 2% | 2%
3.
S % % | 2% | 2% %

Note: 90° Head Types include: Hex, Round, Pan and Truss Heads. Countersunk (C'sk.) Head Types in-
clude Oval and Flat Heads.
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Table VIII — Suggested Depth of Die Face and Machine Selection
For Lag Screws (Lag Bolts)

listed according to screw size, and lengths shown

| WATERBURY FARREL MACHINES o O
i —
Machine | 10 | 20, %BMU { . _ .30, ¥.BMU o THREAD LENGTH -1
Size and , MANVILLE MACHINES 1 TOSCREW LENGTH-L
e | 28, 2C | 3B, 3C, 375C | 4B,500C ]
e | HARTFORD SPECIAL MACHINES | —
' 10-400, 10-300, A312 | ~20-225 o _§0-180 ]
oot |15 | 1% | 2% % 2% 2% ] 3% | 21 2% | 3 i %
. r — | p;
L I l — l
Scewe Size | MAXIMUM THREAD LENGTHS-1 .
: - !
#10 | % 1% 1% | 2% | 2% EAE2N
Y Bi o1 i 2 |2 | 2% | 3% L
Hs 1 2% | 2% | 3%
% i | Vel 2 | 24

Table Vill — (continued) Suggested Depth of Die Face and Machine Selection
For Lag Screws (Lag Bolts)

listed according to screw size, and lengths shown

Machi WATERBURY FARREL MACHINES
Sive e 40 | 50, %BMU 1 60
Style MANVILLE MACHINES
5B, 625C [ 6B, 750C [ 78
HARTFORD SPECIAL MACHINES
— PR | . - 40-]40 P [ — —————— —— [PRRUUUY G —— e ———— — e it e e
bepthof || 25 | 314 | 4% '45/ 2/3 3/4 | 4/8 | 4/ i:S/a % 453 i % | 6%
_Die Face ! : ' ‘ 1 |
B screigs.,. i - ”M__f\ax ' M u M___‘_I_t*jf A D L E N G T H S__lﬁa -
% 25| % 3% E :, ? 4 ? ; :
o ——— s —— - 4‘L -— e ,.VAE. e e 1 f._ - - e ‘7 — - _,.._ _A___.__.__?__,.A,._,-? [P
A 1% . 2‘/2E 2% ! ; : i 3% 3% §43/a ;4/3 B 5/
% 1% 2 3 : 34 3% 4y e 5%
—. - ———— v e e o aem n e i _.:.___.A_A . _% e ... . ._,_lL__..._... . ,_. - ‘ [P ._..t_.._ — _é... —_ ..,v [
% ; : % . 2% . 3% 3% WU ;4/15%
7 R S N S B R RE R R

Refer to factory for depth of die faces suggested for rolling larger screw sizes and longer thread lengths.

16



Shoulder Clearance Requirements

Most of the work rolled on reciprocating type
machines does not require much clearance for
shoulders. These machines generally provide suf-
ficient clearance for shoulders on the common type
of threaded fasteners. Since the position of the
work during rolling is controlled by the dies,
clearance for separate support equipment is not
usually necessary.

When odd shaped parts having large shoulders
are to be rolled, or when the diameter of any
shouldered work is close to the maximum capacity
of the machine, it is considered good practice to
check the available clearance. Tables IX, X and Xi
give the dimensions of the clamp position at the
top of the die for various types and sizes of ma-

chines.

Clamping arrangements vary with different ma-
chines. The dimensions shown in the typical ma-
chine pocket illustrated in Fig. 34 may be used
in the following formula for determining shoulder
clearance.

Formula:
S=2+K—2P —~ %
Where:

S = Shoulder Clearance

B — Die Thickness (Refer to Tables XIi, Xt
and XIV, pages 18 and 19)

K == Minor Diameter of Screw

P =: Position of Clamp

——t
('L vod (L
J MINIMUM 151 1
R . CLEARANCE

FIG. 34

)

o I
T

Table IX Top Die Clamp Position

Table X Top Die Clamp Position
for Determining Shoulder Clearance

For Waterbury Farrel Machines

Machine
Type Size Model M!i;n . M'?n.
00 8571 %, %
g 0 8572 % %
VA 8573 % %
T:"fl“‘ S 8574 % %
oller % 8575 % %
A 8584 %s %
BMU- % 8578 Hs %
Boit % 8579 %s 1%
Making VA 8580 % 1Y%
Unit % 8581 1% 2V
P
Inclined with (:’0 ;;lz 2: ?/i
Rotor Vane 10 7753 %‘ %
Feed 20 7797 %, %
20 7122 % %
Inclined 30 7123 B 1
with 40 7124 13 1%
Chain Feed 50 7125 134 1%
60 8006 1% 1%
Lift Blade 30 6485 s 1
00 6496 Y %
0 6456 % %
10 7120 %, W,
Horizontal 20 7112 %e %
Hand Feed 30 7113 %, 1
40 7114 5, 1%
50 7115 13 1%
60 6579 1% 1%
10 4705 % g,
Horizontal 20 4704 Ys %
Hand Feed 30 4706 1 1
with 40 4606 7 1%
Deep Dies 50 4707 1% 1Y%
60 4708 1Y% 14
) 30 6738 %, 1
Inclined 30 6944 % |1
e 70 6850 1% 1%
Horizontal 10 4601 % A
Side 20 4534 1, %

Table X1 Top Die Clamp Position
for Determining Shoulder Clearance

For NATIONAL Progressive Multiple Die
BOLTMAKER ® Machines

for Determining Shoulder Clearance Mcs!shine p* H i
1ze

‘ For Hartford Special Machines ?{‘ g? :/3 3
Machine . A s JA %
Size P H min. %, A A 5,
A190 Y% w, % A % e

A312 % A 1! He % D)
0-400 % 7 % Y % Y2
10-300 o % % Y 1 Re
10-400 - % 1 ! % 124 %e
= 1% % 1% 136

20-225 oA 1%

*  When a guard is used over the moving die, the
“" dimension should be used in place of the “E”
dimension in the formula for shoulder clearance. .



Reed Duplex Face Dies

Reed Flat Dies are made for all types of machine and
cap screws, tapping screws, lag screws, wood screws
and many types of special threads and forms.

The precise control of die dimensions and carefully
matched threads of the correct lead angle on a pair
of Reed dies assures quick and accurate setup. This
results in the production of uniformly accurate

threads with reduced machine down time and superi-
or die life.

IN STOCK

Over 400
Types and Sizes

For Use on: ]
Wcterbury Farrel Reed Single Face Gimlet Point Di

National Machinery
Hartford Special

E. J. Manville
Roy Machinery

Reciprocating Thread

Dimensional Reference:

. N A Depth of Die Face
RO""‘Q MOCh"‘es B Die Thickness (standard)
C Length of Stationary Die Face
D Llength of Moving Die Face
O Holding Angle
Other Machi That A t Waterb: F { Die Si
Other types of dies, and dies for thread forms not w::",:'y'm oo Ty e e 2R
shown quoted on application. Farrel 0 } 10} 20 30| 4 ) %
Greenwood Y% % 1
STOCKING WAREHOQUSES: At Chicago, Cleveland, & Batley N I e
Detroit, Holden and Los Angeles. Despaigne | RFA O[RFA 1 :F;b RFA 3| RFA 4|RFA 5
Covmac AM %
Roy C
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STEEL STOCKED FOR THESE
Reed Duplex and Single Face Dies

STEEL STOCKED FOR THESE
Reed Single Face Dies
for National Machinery Machines

MACHINE SIZE DIE_SPECIFICATIONS o
Length of Face ;\/ge
- - > S H £.2 @ o //}'
s | 2| 33 |Fee| Bl sE| £ | 2 |sg |5% I
3E z €% [ 2853T| oF . 2 s> ° 0%
X s 58 |52 | *5 ) £ »o x P
H = v | ZwF 2 :
A 8 c D o
00 5/8 R °
R 1a7s | 1V/18) 1374 2 |5
e
0 oc | o 1-1/4 ] : o
e |130C | At90 Ls/g| 13/16] 2:3/4 | 3-1/4} 5
2-1/8
i8-2 o
188¢ 1 9/16| 3.3/32| 3.3/8]| 30
noH 3/4
015 o . 1 1-1/4 13/16) 3-1/2 4 5°
peciall 1.5/8
OIE SI1ZE DIE SPECIFICATIONS Speciol Die Thickness
1-1/8 - for Threads Lorger
op | 10-400 1-5;8 o Single-Oieh} . S Larh. of Foce - Thon Nominal Size
0 10-300 21/s| 15/16] 41/4 5 | 5% mupe | Mechine €3 320 iz | = £3 of Mockine
V20 A3z 2578 e e T | %5 | 82| 33| 38 |25
!2] Sirot.: S'w:- »e ‘l'hi:pk':.n u!h"“
1-1/8 A 8 c [} © | Both D
1 BMU 1-5/81  15/16 5 5-3/4| s°
6V 2-1/8
1-1/8
250C 1-5/8 15/16 5 5-3/4) 5°
312C 2-1/8 3/16M 1-1,8 12 1312 le3ne | s Sed. 12
1-1/8 3/168 1.5°8 {15/16t ] 4-1/4 5 5°
1-5/8
w | 38 2.1/8 o
3C | 20-225 1-3/16 6 6-3/4] 5§
BMU | 375¢ 2.5/8 1174
PR A 3-i/8 14M | gey vz | 58 [41/4 s 50 | 19/32 | 516
4.1/8
1-1/4 . - ,
1-1/8 5 16M 1172 58 s 5-3/4 5 19/32 3/8
. 1-5/8 ° 1374
Junior 21/8] 13/16| 6 6 1 5 57165 Z1/8 | 13/16| 6 63/4 | 5°
2-5/8
1-1/4
1-1/8 3/8M 1172 1 g8 6 {634 s j1932 | 716
+30 ™ 2/ / , 12 . / #56 1-344 /
2.3/4 ¥-7/16y 7-1/2 8-1 S
BM .
BNY | s00c | 30-180 31/4 V172
: 4-1/8 1.3/4
258 1/2M 2 11316 17172 1802 s | 25/32 9/16
. 2-1/2
58 40-140 3.1 /‘ o
*40 625¢C /8 1-11/16 9 10 5
4-5/8 2-134
s 5.8M 2172 7.8 9 10 5° | 13/16 | 3.4
- 3
. 2-1/8 o
Senior| 2.5/8 1-3/16 10 10 5 2
3-1/8 2-1/4
; “3/am 2-1/2 1 n 12 50 | 1s5/16 7/8
2-5/8 2-3/4
3-1/4 3-1/4
50 68 o
4-1/81 1-15/16 1 12 5 - " -
¢ BMU | 750C 4-5;8 ™ UL 1 15 17 s° | 13/16 | 1a/8
5-1/8
3-1/8
3.5/8 ) " "
4-1/8 4 NATIONAL SINGLE-DIR "SCREWMAKER'’ Machines.
(-]
60 78 4-5/8 2:3/16 15 16 5 {2} NATIONAL Progressive Multiple Die BOLTMAKER ® Mochines Dies for thaze
5-1/8 machines may also be used on Waterbury Farrel Machi with backing
5.5/8 plates. The tabulotion below shows the sizes of dies that are used on the
6-5/8 different sizes of Waterbury Forrel Machines.

‘teel available for any special depth of face.

Die Size e 3-8 127 5/8” 3/4”

Waterbury Farrel
Machine Size 10 #20 #30 40 #50

+1.32” shims may be required in back of the standard thickness dies.
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Select Filler Blocks and Adapters

As all die pockets in reciprocating machines are
made to a standard depth for each machine size,
and the die face depths vary according to the
length of the work to be rolled, it is often neces-
sary to compensate for this difference by the use
of filler blocks. Filler blocks are parcllel bars of
varying depths being made of the proper width so
as not to interfere with the part. Filler blocks are
used in three ways, as follows:

a. To roll threads up to a head (Fig. 35). Filler
blocks are placed under the die to bring the
die level with the top of the die pocket and
the feeding mechanism.

2

DIE DIE

i,
N\

7
7

-
0

FIG. 35

b. To roll threads with a space between the
head and the thread (Fig. 36). A filler block
is placed on top of the die that is equal to
the unthreaded space between a head or
shoulder and the thread. Other filler blocks,
if needed, are placed under the die to bring
the top filler block level with the top of the
die pocket and the feeding mechanism.

VA

J/A NN

DIE DIE

Zh=

FIG. 36

c. When a work stop is used to determine the
length of thread to be rolled, filler blocks
are placed under the die in order to bring
the fop of die even with the die pocket (Fig.
37).

Filler blocks are usually of the same width and

are assembled os needed to locate both the mov-

20

Dit

Dig

WORK
sTop

3

FIG. 37

¢

ing and the stationary die in the same relative
position.

Reed filler blocks, Table XV, are available for
use with Reed standard depth dies and fit the die
pockets of standard reciprocating thread rolling
machines.

The blocks are used for positioning the dies in
the die pockets as shown. Reed filler blocks reduce
setup time and assist in correct positioning of dies.

Table XV — Reed Filler Blocks

Flller BIOCk Mac.:hlne Fi"er BIOCk Sizes
Number Size
HARTFORD SPECIAL MACHINES
FFO A190 3-%
FF10 A312  5-1
MANVILLE MACHINES

FF1B T A

FF10 2B V41

FF2 2 U
FF312 312C B4

FF20 3B 15-1-114
FF30 4B 74-13%-21%
FF40 58 15-13%-2

FF50 6B 15-1-12-2)4

NATIONAL Progressive Multiple Die
BOLTMAKER (®) Machines

FF/4BM Vi Vi
FF5{,BM Hs Va-va-Ya
FF2BM % a-hu
FF)42BM 24 Ye-Ya-%4-1
FF%BM % v
FF3,BM % YV5-%-1-1%
WATERBURY FARREL MACHINES
FFOO 00 Y
FFO 0 %%
FF10 10 Y4-1
FF20 20 111
FF30 30 7%6-1%-2}4
FF40 40  |)5-1%-2
FF50 50 -1-14-21
FF60 60 14-1-2-3
NOTE: Two each of the above sizes per set.



Often the only machine available to roll a given
thread is larger than is needed. In such cases, it is
more economical to purchase smaller size dies and
adapt them to the available machine by using
Reed Adapters.

Reed Adapters, Table XVI, provide greater flexi-
bility for the threading department by making
possible the use of dies of the next smaller size
than those for which a machine was designed.

Table XVI — Reed Adapters

MOVING
DIE

@ ADAPTER

to force the blank toward the moving. die,
but this surface must be vertical to hold the axis
of the blank perpendicular to the top of the dies.
The use of a starter finger that allows the blank
to start with a forward or backward lean will re-
sult in drunken or mismatched threads.

The use of o contoured starter finger should
be considered when the length of thread is
very short in comparison with the overall length
of an irregular shaped blank, or when the blank
may not be properly balanced as it starts into the
dies. Fig. 40 illustrates typical starter fingers de-
signed to provide straight starting of the blank

into the dies.

FINGER

dva
SYAT!ONA(Y @ g
DIt P’
ADAPIER
FIG. 38
Ad Machine Size Die |Standard Depth
Number || Waterbury] Hartford Size*| ©f Adapter
Farrel Special Face
A190
0-00 0 | oo (00| 1%
0-500 -
10- 0 10 jro«miexm | 0 2}
20-10 20 10 3%
30-20 30 20 4%
40-30 40 30 4%
50-30 50 30 43
50-40 50 40 | 4%
60-50- 60 50 5%

*Special adapters can be provided to accommodate
smaller die sizes if required.

Starter Fingers and Work Stops

A starter finger, Fig. 39, is selected to accom-
modate the blank to be fed. The starter finger
should be slightly thinner than the minor diameter
of the thread and the pushing surface of the finger
should be of sufficient depth to support the entire
length of the portion of the blank to be threaded.

\\ MOVING DIE

( g STARTER FINGER ¢
STATIONARY DIE Y, BLANK

SRS ¢

-

FIG. 39

The pushing surface of the starter finger (Fig. 39)
may have an angle of about 15° which tends

STARTER STARTER
L_ FINGER FINGER L
FIG. 40

Work stops or depth gages are used to facilitate
hand feeding of parts or when it is not ‘desirable
to locate from a head or shoulder on the part. A
simple work stop consists of o projecting shelf
arranged on the lower part of the starter finger.
Adjusté..e work stops or depth gages may aiso be
used and in such cases the end of the starter finger
passes over the stop (Fig. 42).

Transfer fingers that are contoured to fit the
blank will prevent improper starting when filler
blocks are used above the dies. Refer to Fig. 41.

INCORRECT CORRECT
FIG. 41
A

H STARTER H

: ' FINGER

LL—-L= i

Ll
B
FIG. 42

When rolling gimlet point threads it is essential
that a constant volume of material be introduced
to the pointing section of the dies in order to roll
uniform points. This may be accomplished by
using an adjustable work stop to properly position
the blanks. In order to use a work stop with gim-
let point dies, it is necessary to cut away a portion
of the dies so they may clear the work stop.
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Setup Instructions

installation and Use of the Dies

The care exercised in the installation, adjustment,
and day-to-day use of the dies has a much more
important effect upon die life than is sometimes
realized. This situation is particularly true because
of the nature of common die failures. Chipping,
crumbling, and abrasive wear failures are progres-
sive in nature and involve thousands of applica-
tions of loading of the die threads. The rate af
which these failures progress is always accelerated
by poor setup of the dies and by the presence of
abrasive material on the surface of the blanks and
in the coolant. It is not always easy to appreciate
that more care in the control of operating condi-
tions might greatly extend the useful life of the
dies.

Each time a pair of dies is used there is a loss in
die life encountered due to setup. The amount of
die life lost depends on the care taken in making
a setup. It is important therefore that extreme care
be exercised when setting up the dies if the great-
est amount of die life is to be obtained. Also, as
many parts as possible should be processed per
setup in order to reduce the number of setups
made during the life of a pair of dies. Die life can
be increased considerably by eliminating poor set-
ups and by processing as large size lots as possi-
ble.

Dies for Machine Screw
and Similar Threads

Insert Dies (and Filler Blocks, If Needed)
in Die Pockets

Before making a setup, especially for precision
rolling, it is good practice to check the machine to
see that it is in good operating condition. There
should be no unnecessary looseness in the ram and
the stationary die blocks must seat firmly on the
base and against the adjusting screws. The die
pockets should be in good condition, clean and free
from burrs or chips that might affect the seating of
the dies. It is important that the surfaces of the die
pockets be flat so that the dies are fully supported
during rolling. Place the moving die (long) (and the
correct filler blocks, if used) in the die pocket of the
ram, and clamp securely in place. Next, place and
clamp the stationary die (short) (and its filler
blocks, if used), in the pocket of the stationary die
block.

in order to insure correct matching conditions,
Reed single face dies should be placed in the die
pockets of the machine with the trade-marks posi-
tioned as shown in Fig. 43. When used for two
settings, the dies should both be turned so that the
trade-marks face the bottom of the pocket.
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\ %-28-NF EED ]
[ Y%-28-NF .j_@: \
FIG. 43

Reed Duplex face dies should be set up with the
trade-marks as shown in Fig. 44. For the third and
fourth settings, where used, the dies are turned
with the trade-mark towards the bottom of the
pocket and facing the operator for the third set-
ting and away from the operator for the fourth

setting.
( 18 NC TEED J
( S/~18 NC
FIRST SETTING
N 81-% }
N 81-% )

SECOND SETTING

FIG. 44

The dies should be checked with a straight edge,
as shown in Fig. 45, to make certain they are of
approximately the same height and the working
faces are parallel.

For the ultimate in precision rolling, the top
of each die should be indicated for its full length
to be certain it is parallel to the stroke. If the
position of the dies is accurate, there is usually
only a slight amount of adjustment required for
matching the dies.

STRAIGHT EDGE

DIE DIE

FIG. 45



Adjust Dies for Correct Spacing

Position the moving die opposite the stationary
die as shown in Fig. 46. The opening should be
adjusted until the finish ends of the dies are a
few thousandths of an inch closer together than
the minor diameter of the thread to be rolled.
This will allow for any spring in the machine that
may occur during rolling. The opening at the start-
ing end of the dies should be adjusted to an
amount equal to the minor diameter plus approxi-
mately ), thread depth. Then lock the adjustable
die biock firmly in place by means of the proper
adjusting screw.

in cases where the length of the threads is to be
controlled by a vertically adjustable work stop or
depth gage, rather than by suspending the blank
from its head, this stop should next be set.

|
!

MINOR
APPROX.
MINOR DIAMETER PLUS

DIAMETER @ APPROX. 14

THREAD DEPTH
FIG. 46

Assemble Starter Finger

The correct starter finger is selected as described
on page 21. In assembling the starter finger care
should be taken to see that the starter cam is ad-
justed to advance this starter finger before comple-
tion of the back stroke of the ram. By means of the
adjustment provided, the longitudinal setting of a
starter-finger should be adjusted to the proper feed
opening and follow through until the blank is
firmly picked up by the dies.

With the machine properly adjusted the blank
should be introduced into the wedge-shaped open-
ing formed by the flat face of the moving die and
the starting relief of the stationary die just before
the moving die reaches the end of its back stroke.
Then, as the moving die starts on its forward stroke,
it causes the blank to wedge between the dies and
start rolling. (Fig. 47). By using this method the
blanks will always start rolling at the same point
on each die. If this conventional method of starting
is not always effective, special aids, as described
on page 29, may be used.

L

i !

STARTER FINGER AT LOADING POSITION

| |
i =

STARTER FINGER WITH BLANK IN PLACE AT START OF CYCLE

P —

R

STARTER FINGER RETURNING FOR NEXT BLANK AFTER FOLLOW.THROUGH

FIG. 47

Match the Dies

This is one of the most important steps in the
setup of reciprocating flat die type machines. It is
essential that the dies be so adjusted that the crest
of the threads on the moving die are directly oppo-
site the root of the threads on the stationary die
at the point where the starting finger introduces
the blank to the dies and the blank starts to roll.
If the dies are not properly matched, a poorly
threaded part will result and die life will be
shortened considerably.

To determine whether or not the dies are in
match, place a marked blank in the feeding pos-
ition, the mark facing one of the dies (Fig. 48) and
turn the machine over slowly by hand until the
blank is picked up and has rotated 180°, as shown
by the mark on the blank. Then reverse the ma-
chine, take the blank out and examine it under a
magnifying glass.

Y2 DIFFERENCE
™ ™ IN DIE LENGTHS

MARK ON BLANK

FiG. 48
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If the impressions produced by one die are ac-
curately in line with the impression produced by
the other die, Fig. 50, the dies are in match and
you may proceed with the next step in the setup.
If the impressions are not in line, Fig. 49, deter-
mine how much one die is lower than the other and
then raise the lower die by means of shims only
to a parallel position indicated by Fig. 45. Any
additional correction required should be made by
available matching adjustments built into the
various type machines.

FIG. 50
Dies Properly Matched

FIG. 49
Dies Mismatched

To check the machine for the correct starting
position, place a set of dies in the machine and
move the ram so the moving die is at the extreme
end of the back stroke and at the starting position.
With the dies in this position, the moving die
should extend beyond the starting edge of the
stationary die by ¥ the difference in die length,
which is also the matching point as shown Fig. 48.
If the machine is in poor condition due to ram
wear or if the Pitman arm has been repaired with-
out consideration of the die location, the reversing
point at the start of the stroke may be incorrect.

it is good practice to make the necessary changes
in the machine to assure proper location of the re-
versing point, otherwise it will be difficult to ob-
tain a good match even when using perfectly
matched dies.

This condition is more serious on work with
greater lead angles and is particularly noticeable
when rolling tapping screws.

This procedure can be repeated until the dies are
in match. When the thread roller is equipped with
an adjustable Pitman arm, the moving die is
matched to the stationary die by the use of an
adjustable eccentric which permits the operator to
change the position of the moving die slightly at
the beginning and end of its stroke with respect
to the position of the stationary die, thereby caus-
ing the work to contact this die at a different posi-
tion on the helix. On boitmaking type machines the
matching is done by lowering or raising the sta-
tionary die by the use of a wedge.

24

Adjust for Correct Pitch Diameter

With the dies properly matched, roll one piece
through the machine and if the pitch diameter is
incorrect proper adjustments can be made by
changing the space between the two dies through
the use of the adjustments built into the machine
for this purpose. It is usually desirable to have the
dies adjusted with the finish ends slightly closer
than the starting ends, as indicated in Fig. 46 on
page 23.

it is desirable to start any change in setup by
adjusting the dies so that the first power rolied
sample will not have a full depth of thread .Over-
loading of the dies and stalling of the machine is
avoided by gradually adjusting the setting so as to
secure proper matching of the dies, positioning of
the blank to prevent rolling on enlarged diameters,
and control of dimensions of the finished thread.

if, in the process of obtaining the correct pitch
diameter, the blank tends to slip rather than roll
or it becomes apparent that pressure is being ap-
plied too suddenly, it may be necessary to reduce
the pressure at the start by backing away slightly
on the adjusting screws at the starting end. If, on
the other hand, the finished thread is out of round
it is an indication that too much work is being left
for the finish end of the dies.

After the thread form on the dies is filled as
shown by burnished crests on the rolled thread,
the pitch diameter can only be reduced by de-
creasing the diometer of the blank. After a full
thread form has been rolled the blank diameter
can be decreased in direct proportion to the
amount needed to bring the pitch diameter within
limits.

If the correct pitch diameter is obtained and the
major diameter is undersize, the size of the blank
diameter should be increased slightly. This is
usually done by increasing the blank diameter in
increments of one thousandths of an inch and then
continue further trials.

On boitmaking type machines the dies have the
starting taper built into them and the pitch diame-
ter adjustments are made through the use of a
wedge arrangement that moves the stationary die
either toward or away from the moving die.

Before starting to roll it is advisable and indeed
necessary to recheck the motching as subsequent
adjustments may have changed the match of the
dies.

Correct for Taper on Work

(when necessary)

I on checking the pitch diameter of the thread
throughout its entire length, it is found to have
taper, it can be corrected by placing suitable shims
in back of either the top or the bottom of the back
face of one die as well as the corresponding posi-
tion under the lower edge of the die to provide
the necessary support, as shown in Fig. §1.



SHIMS

SHIMS

FIG. 51

Some types of machines are provided with ad-
justing screws to accompish taper adjustment. On
boltmaking type machines, taper is controlled by a
wedge that moves the bottom edge of the station-
ary die either toward or away from the moving
die.

Taper in the great majority of cases is usually
larger near the head, Fig. 52. This is referred to as
“front taper’” and is corrected with suitable shims
on both dies as shown in Fig. 52. When both dies
are shimmed uniformly, the accuracy of die match-
ing previously made in most cases will be main-
tained. If only one die is shimmed for taper correc-
tion, theé match con be affected and it will be
necessary to adjust the match after the correct
amount of shim has been placed in back of the
die. In all cases, the match should be checked after
any adjustments with shims are made. It will also
be found necessary to again adjust the dies for
correct pitch diameter.
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FIG. 52

Excessive adjustment for “front taper” can cause
the threads at the top of the die to chip out. When
not enough adjustment is made to correct “front
taper,” very often the threads will peel out of the
dies at the opposite end. This is due to overolling
the threads at the end of the work in an attempt
to fill out the threads over the entire length of the
thread.

When using duplex dies, the hardened threaded
surface of the die will often cut into the shim stock
and change its original thickness. It is therefore

advisable to place a backing plate having the
same length and depth as the die between the die
pocket and the die as shown in Fig. 53. This plate
is usually made of blued spring stock having a
thickness of .025”-.030”. All shims used for taper
are then placed between the die pocket and the
backing plate, and therefore are not affected by
the threaded surface of the dies.
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FIG. 53

On short thread lengths where only a small por-
tion of the machine pocket depth is utilized, it is
not uncommon to shim each die as much as .030”
to obtain g straight thread since only a small per-
centage of the shimming is effective on these short
lengths of thread.

Dies for Gimlet Point Threads

As mentioned previously, it is important that the
dies are placed in the machine with care and
exactness. Position the dies, with top edges the
same height, so that the finish ¥ of the dies are
opposite one another (Fig. 54). With the dies in
this position, move the stationary die in or toward
the moving die until the dies are at least from
.005 to .007 apart at the point section, being care-
ful to keep the dies parallel while this is being
done.

FINISH ONE™ jag
THIRD OF DIES

©

With the above adjustments made, roll one
blank through the dies, turning the machine by
hand, and keeping the blank for encugh out of
the dies to prevent the point section from being
rolled. If the dies have been placed in the ma-
chine correctly and with sufficient care, they should
be approximately in match.

FIG. 54
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Check and correct matching if necessary, adjust-
ing the dies for size, following instructions as out-
lined in the previous section. When correct size
has been obtained, check the match again and cor-
rect if necessary.

Blank preparation for gimlet point screws is a
very important part of screw production. When
using straight shank blanks that are not prepoint-
ed, blank length should equal nominal screw
length, with a minus .020 inch tolerance for opti-
mum results. With prepointed blanks, it is desir-
able to provide just the right volume of metal to
roll good points on the screws.

When rolling gimlet point screws the minor di-
ameter is formed at the starting end of the die.
It is therefore important to have the dies parallel
to maintain the correct minor diameter size as the
screw is rolled thru the dies to the finish end. As
illustrated in Fig. 56, the initial penetration of the
“y" form at the starting end of the die to the
minor diometer of the screw is gradually changed
to obtain the required width of root flat at the
finish end of the die. The material displaced dur-
ing this change forms the crest of a fully formed
thread.

DIES SET
PARALLEL
TO MINOR

DIAMETERl -

FIG. 55

START \ FINISH
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FIG. 56
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The position of the blank in relation to the dies
is important when rolling gimlet point screws. The
quality of the screw rolled and life of the dies is
influenced by the accuracy of blank positioning.
Tables XVII and XVlil show the proper location in
relation to the dies. With the blanks positioned as
shown, sufficient clearance is provided between
the bevels on the dies and chamfers of shouldered
blanks which prevents overloading and early die
failure.
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Table XVII — Approximate Blank
Location for Tapping Screws —
Types AB, A, B, BP, BF, BG and BT

MACHINE SIZE

W.FF|0O] O | 10 | 20| 30 | 40

Man. OC| 2B | 3B | 4B | 5B
130C} 2C | 3C [500Ci625C

Type AB
shown

2 375C

Blannn, Hart.| | A190 1040

2 - 0-400 | 10-300 |20-225 [30-180 440-140
Spec. os00] 312

BLANK LOCATION — X

o | -005 005 .005
Counter- .000 .005
sunk to to .015

Head | 005 .015

..”.'x Undercut
[sumxl] Counte™ 005 | 005 .005

Head

Table XVIll — Approximate Blank
Location for Wood Screws and
Lag Screws

X=Y—-2Z Wood Screw | Lag Screw
where X — Distance from Screw Screw
head or shoulder on Size | Z_|Digm. Z
blank to top of die. Y% |#10 | X
where Y = Llength from % | Y | K
head or shoulder Ya As
where Z — Distance to top Yo | %

of die

-

2 | K
Y

2
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Most smail diameter gimlet point screws are roll-
ed from square end blanks with blank pointing
and threading dies. The quality of the screw and
particularly control of the material at the point re-
quires careful attention in setup.



CUT-OFF SECTION
QUT OF MATCH

FIG. 57

Positioning of the dies to obtain the proper re-
lation beween the cutting off section is essential.
Fig. 57 shows dies that are not correctly matched
at the cutoff section and how this misalignment
would affect the work that is rolied. Fig. 58 shows
the progression of the cutoff section of a blank
through the dies. The excess material is cut off
prior to complete forming of the point threads.
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FIG. 58

Process wire is recommended to obtain the de-
sired ductility of material when using blank point-
ing and threading dies. Wire which is too ductile
will tend to stretch out and leave too much ma-
terial ot the point section of the screw. Wire that
is too brittle will have the opposite effect and

break off too soon, leaving insufficient material

with which to form the correct threaded point.

Dies for Type F Tapping Screws

A comparison of the dies used for “Paint
Scraper” screws and Type B Screws are shown in
Fig. 59. The “Paint Scraper” screw has a straight
thread made from o pointed blank, and the
threads at the point of the screw have unfilled
crests. The Type F Screw is a gimiet point screw
with full tapered threads on the point. The flutes
in the “Paint Scraper” and Type F Screws are
rolled by means of an insert in one die.

OPENING BETWEEN
DIES IS PARALLEL INSERT

“"PAINT SCRAPER”

SCREW
SMALLER OPENING
BETWEEN DIES AT
STARTING END . INSERT

TYPE F
SCREW

FiIG. 59

Better quality screws will be produced by care-
ful attention in setup to the proper relation of the
blank to the dies. This relationship is shown in
Table XIX for screws with the various head styles.

Table XIX — Approximate Blank

Location for Tapping Screws —
Types C, D, F, Gand T

Type F MACHINE SIZE

shown W.EFJod 0 |10 | 20 | 30 | 40
OC | 2B | 3B | 4B | 5B

S Man.| [130c| 2¢ | 3¢ |500cl625¢C

. 375C

S

::;: ﬁ ii:m nzz1 30-180| 40-140
BLANK LOCATION — X

”0

Head | 005 010 015
ICounter- .000 __-005

sunk to 1o 015
Head | 005 015

Rindercut|

Counter-

ool .005 .010 .015
Head

The fluting insert is located at the center of the
die for “Paint Scraper” screws. This is necessary to
finish roll the thread on the point and remove any
burrs in these threads produced in the fluting
operaton. However, this is not necessary on the dies
for Type F screws which are made with the fluting
insert at the finish end of the die.

In setting up dies for Type F or “Paint Scraper”
screws the fluting insert is left out of the dies until
they have been properly adjusted for size. The
moving die hold down clamp bolt should be only
lightly tightened to prevent damage of the die at
the insert section. The threading section of the dies
for Type F screws is set up so that the majority of
the work of forming the thread is completed by
the time the screw blank reaches the insert. In or-
der to accomplish this, the dies are set closer to-
gether at the starting end than they are at the
finish end. The dies for “Paint Scraper” screws are
set as near parallel as possible.

These methods of setup are contrary to that
which is recommended for the rolling of machine
screws, but are made necessary by the addition
of the fluting operation.

The dies should be adjusted to roll o full thread
on the body or straight section of the blank, and
approximately a one-half filled thread on the
tapered section, Fig. 60. To accomplish this, the
blank should be made to the correct specifications
and positioned properly between the dies.
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After the proper body thread size has been ob-
toined and the dies are in match, adjust the trans-
fer mechanism to feed the blanks into the dies at

UNFILLED CRESTS ON POINT
ROLLED BEFORE FLUTING INSERT
IS ASSEMBLED IN THE DIE

FIG. 60

the proper height to insure correct forming of the
point threads. The heads of the screws shouid
clear the top edges of the dies and by an amount
of clearance as given in Table XIX. When this has
been accomplished, remove the moving die and
locate the fluting insert in long die, making sure
the clamp is tightened securely to maintain the
accuracy of the setup. The use of a special clamp
as shown in Fig. 61 is recommended on top of the
moving die to lock the insert in place and help
stabilize the threading section above the fluting
insert.

FIG. 61

if the flutes are too shallow, they can be rolled
deeper by placing shims behind the fluting sec-
tion as shown in Fig. 62. If the flutes are too deep,
they can be made shallower by grinding a few
thousandths off the back of the insert, Fig. 62.

When rolling the flutes, it is possible the threads
on the tapered point of the screw may be over-
rolled. This would indicate the tapered section of
the blank may be too large in diameter or im-
properly positioned. Conversely, if the threads in

the tapered point are not filled out, the tapered
section of the blank may be improperly positioned
or too small in diameter.

DEPTH OF
SHALLOW FLUTE] SHIM OUT
INSERT
sHiM
DEPTH OF
DEEP FLUTE

=

GRIND A FEW THOUSANDTHS]
FROM BACK OF INSERT

FIG. 62
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Dies for Knurling

Siraight, diagonal and diamond knurling can be
produced on reciprocating type thread rolling ma-

chines. The same care should be taken with the

setup of dies for knurling as is taken with dies for
machine screws. lt is not necessary to match the two
dies used for producing a male diamond knur! pat-
tern as the dies for this type of work consist of one
right-hand and one left-hand diagenal knurl die.
Dies for producing straight, diagonal or female
diamond knurl patterns are matched by advancing
one die by placing shims in the end of the die
pocket. On machines having an adjustable pitman
arm, the dies can be matched by advancing or re-
tarding the moving die with the adjustment pro-
vided.

As is the case with rolling threads, it is also
desirable to provide a slight angle on the face of
the starter finger in order to force the blank to be
knurled against the long or moving die.

Where more precise knurling is required, an ad-
justable end stop can be used on the moving die
(Fig. 68). By adjusting this stop in either direction,
it is possible to match the dies so that clean, sharp
knurling is produced. It should never be necessary
to move the adjustable end stop more than one
pitch to secure a good match.

Special Aids to Flat Die

Although the foregoing instructions will be found
ample to cover the maijority of setup jobs, there
will be a number of cases where the special aids
that follow will be found helpful.

Machine Pocket Liners

The condition of the die pockets and filler blocks
when used is an important consideration in setting
“up reciprocating thread rolling machines. Con-
siderable fime can be saved by making certain the
die pockets are not worn and accurate filler blocks
are used.
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Setup and Operation

REPLACEABLE

’ LINERS

RECONDITIONED
POCKETS_

FIG. 63

Replaceable liners as shown in Fig. 63 are rec-
ommended when worn die pockets have been re-
conditioned. They not only prevent further damage
to the pockets, but can be easily replaced when
worn. This type of replaceable liner is also bene-
ficial when using duplex face dies.



Roughening the Start

Roughening of the starting end of the dies to
provide a non-skid surface is a practice that is
occasionally used but one that should be avoided
wherever possible, especially in precision rolling.
When a poor setup is the cause of resistance to
rolling, it is more practical to correct the cause
rother than to introduce a second fault in an at-
tempt to correct the first. A little extra care in ad-
justing the match, pressure and start will serve
the purpose far more effectively and will result
in better accuracy and finish in the screws as well
as longer life in the die. In the cases where a non-
skid surface moy be considered necessary, it
should preferably be accomplished by a course
sandblasting of the faces of the dies for a short
distance on the starting end (Fig. 64).

This aid to starting also may be accomplished
by machining fine grooves crossways of the thread
at the time the dies are made. These grooves are
known as crossnicks and are illustrated in Fig. 65.

FIG. 64
Die Properly Roughened by Light Sandblasting on
the Starting Ends with Coarse Grit Sandblast

FIG. 65
Die Properly Roughened by Crossnicking

FIG. 66
improper Roughening
by Rough Freehand
Grinding

FIG. 67
Improper Roughening
by Using Cold Chisel

This crossnicking should never be done with a cold
chisel or by rough freehand grinding as illustrated
in Figs. 66 and 67, which are actual photographs
of dies that were discarded “because they gave
poor service.” Such practices result in flaky threads
and hasten die failures.

Special End Stop

On particularly fussy work that is difficult to feed
and where it is important that blanks be started
absolutely straight at the exact point of match, a
device similar to the one shown in Fig. 68 is being
employed successfully by many users of reciprocat-
ing type thread rolling machines. This stop can be
readily constructed and installed by reference to
the sketch and the following description.
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FIG. 68
Adjustable End Stop

This arrongement consists of an adjustable stop
(A) held in position by a clamping member (B) that
is attached to the end clamp on ‘the moving die.
The stop -should have a slight angle, as shown,
which tends to force the blank against the face of
the moving die. The stop is located by means of
a fine adjusting screw (E) so that the blank is posi-
tioned at the correct point of match. The stop is
then locked in place by a clamping screw (C). Care
should of course be taken to see that it holds the
blank perfectly square with the sides of the die.
The starter finger (D) should also have its end
ground so that it will hold the blank firmly against
the stop and against the moving die. If the starter
cam is then properly adjusted, the blank can be
fed on the back stroke of the ram and it will be
clamped in its true position relative to the moving
die the instant before reversal. Thus clamped, it
moves backwards a small fraction of an inch with
the moving die then forward as the stroke re-
verses. When the blank touches the stationary die,
it rolls away from the fixed stop forcing the starter
finger backwards o small fraction of an inch
against its spring. The starter finger then strikes
its stop and the blank rolls clear.

Knockoff Device

On some types of work, it may be necessary to
employ a “knockoff”’ device to prevent the finished
part from being caught by a return motion of the
dies. If the machine is not equipped with such a
device, it is a simple matter to make one and at-
tach it to the machine. Fig. 69 illustrates such a
device made of a flat spring attached to a rigid
holder which is secured to the frame of the ma-
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FIG. 69
Knockoff Device

chine. With the spring shaped as shown, it is
forced back by the head of the screw as it passes,
then as the screw rolls off the end of the stationary
die, the stored energy in the spring kicks the blank
clear so that it cannot ride back and get caught
between the dies.

Adjustments for
Incorrect Prepointed Blank Lengths

In some cases dies made for rolling gimlet point
type threads can be altered or shimmed to com-
pensate for a small amount of error in the blank
fength. This should be carefully undertaken and
made only when the blonk diameters are within
tolerance and results can be achieved with minor
changes in the setup. Alterations that are made
incorrectly may result in damaged dies or affect
the life of the dies. It is important to make certain
that changes to the dies or shimming are necessary
and the length of screw rolled, using the incorrect
length of prepointed blank, will still be within
specified tolerances.

For short blanks, both dies are placed together
and the top edges ground off an amount equal to

BEVELS SHIM

FIG. 70 FIG. 71

the difference between the “G” length of the short
blanks and the correct “G” length. Before alter-
ations are made, the amount of bevel on the dies
as shown in Fig. 70, should be checked and re-
corded. The dies should be rebevelled to the same
amount after grinding the top edge of the dies. On
dies without bevels, all feathered edges at the
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thread breakouts should be removed. Adequate
coolant should be used when making alterations to
the dies to reduce the possibilities of heat checks
produced by grinding.

Shims are used on the top edge of both dies as
shown in Fig. 71 to correct the setup for long
blanks. The thickness of the shim should be equal
to the difference between the “G” length of the
jong blank and the correct “G” iength, This will
raise the prepointed blank in the dies to eliminate
overfilling the point section of the dies.

Dies with Fluting Inserts

Dies furnished with fluting inserts for tapping
screws are assembled and machined to provide
the correct relation between the insert and the
die. If inserts are supplied as replacements or
separate from the die, it is good practice to check
the proper relation of the insert with the die at
assembly. It is usually necessary to alter the in-
sert slightly to obtain the correct relationship as
shown in Fig. 72 for proper clamping.
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INSERT
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Operator’s Check List

Problem Probable Cause Problem Probable Cause
Slivers or fickes 1. Dies not in match, or Poor thread form 1. Poor thread form in the dies, or
2. Tipped start, or 2. Dies not in match, or
3. Deep cross-nicking on dies, or 3. Crocked start, or
4. Slipping at start, or 4. Machine ond dies too large and
5. Improper helix angle on dies, or clumsy for the job
6. Machine and dies too large ond
7. g‘:’:’;{"f:; :;:s,'o:r' or Li": running _d°*i°“)' 1. I?suﬁcienv relief on the stationary
8. Material not adaptable to cold- own one side d", and too much pressure on the
working, or _ finish end, or
9. Seamy stock 2. Not gradual enough release of
pressure at finish end, or
Drunken threads 1. Dies not in match, or 3. Dies too short for the job
2. Tipped start, or
3- ;;::';:: :':f’ o ;'es' or Thread filed out in | 1. Face of die not flat, or
5 tmoroper helix ;ngle on dies, or center but not ot ||2 Blank with varying diometer from
- A g ends, or vice versa end to end
6. inaccurate dies
Oﬁsnze threads End threads not filled |l Thi

1. PD and OD both

Oversize blanks

out

is is characteristic of thread rolling
but can be minimized by beveling

oversize ends of blanks
2. PD oversize, OD || Oversize blanks. If finished thread is
right size full, die thread is too shallow "
3. PD oversize, OD | Insufficient squeeze on dies. If finished Split thread ; Seamy stock, or
undersize thread is full, die thread is too g ::‘;:“::h :"'”"" on dies, "’"‘“7
shallow ' ish end, or
4. PD right size, OD || Blank too large. Die thread deeper 3. Dies too short for the |°b
oversize than necessary
5. PD right size, OD || Blank too small. If finished thread is | Poor finish on thread |l 1. Correspendingly poor finish on dies,
undersize full, die thread is too shallow or
6. PD ur.tdersize, oD Yo:h much squeeze. Die thread deeper 2. Dies that are worn out or broken,
oversize an necessary or
7. PD undersize, OD || Blank too small. Die thread deeper: 3. Dies not in match, or
right size than necessory 4. Slipping, or
8. PD onfi OD both || Blank too small 5. Deep cross-nicking on start, or
undersize 6. Material not ductile enough for
Out of round 1. Out-of-round blank, or coldworking
2. Too much pressure on finish end of
dies, or
3. Poor thread form on the relief of | Crests not filled out | 1. Blank too small, or
the die, or Many users do not || 2. Die thread too deep
4. Dies too short for the job, or consider this a seri-
5. If thread is full on one side and ous objection, and
not on the other, poor match or by allowing their
crooked start, or screws to pass with
6. Material not ductile enough for ""'l‘ “;’,' ﬁ"’g ;,""
i o of dies
coldworking i:" cacing and die
Yoper life is prolonged
. PD straight, OD || Topered blank
;«:r:;ed °"'d not Unfilled gimlet point i}l 1, Oversize blanks cause screws to
small e:: on threads roll out of dies, or
2. PD and OD both || Topered blank, and dies set up with g Undersize .blcnk p?inf, or
tapered some taper to match . Short strmgh’ section of blanks, or
way 4. Blanks improperly positioned
3. PD ond OD to- || Dies not squeezed tight enough on
p?red in opposite edge with large PD and small OD | Overfilled gimlet point || 1. Undersize blanks cause screws to
directions and threads roll down into dies, or
thread not filled 2. Oversize blank point, or
out on end with 3. long straight section of blanks, or
smali OD 4. Blanks improperly positioned

Thread with expanded
lead

Expanded lead in the dies

Thread with contracted
lead

1. Contracted lead in dies

2. Hard material (Rockwell 18-C scale
and harder) will contract slightly
when released from rolling dies.
For accurate work, use dies with
expanded lead
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Common Types of Fasteners

Machine Screws Cap Screws
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BOLTY ELEVATOR BOLT ELEVATOR BOLT LAG BOLT LAG BOLY
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Miscellaneous Screws, Bolts, Nails and Dowels

Available in other head styles as well as those shown

Tapping Screws

[ —1
e ]
| ——§
f——1}
=
" SOCKET HANGER HANGER ROUND SCREW wOOD TYPE U FETTER
HEA B0LT, LT, HEAD NAL ORIVE DRIVE ﬁ'iiw DRIVE
SHOULDER RIBBED PLAIN wOOD SCREWS SCREW DRIVE NAL
SCREW SHOULDER SHOULDER SCREW NAIL
Aho avoilable in
other hoad sizes ORIVE DOWEL
Studs

TET

NOTE: Types D and G are
same as Type C with the
addition of cut flutes on

/‘\

U

the points.
TYPE A TYPE F—
or AB ROLLED FLUTES
TAP END DOUBLE END
Bent Boilts
=, =] = =]
= = = =
HOOK 8OLT, HOOK BOLT, HOOK BOLT, HOOK BOLT, EYE BOLT, CLOSED
ROUND BEND SQUARE BEND RIGHT ANGLE BEND SPECIAL

Types of Sockets and Drive Slots

RECESSED— RECESSED— CLUTCH RECESS
[€ ing of a lago :om :
ing slofs mth el sides
converging to a shorp apex and Um bottom, -mh oll
at bottom of recess. edges relieved or rounded.
= = = = =]
= = S =
L —
— =1 == — =
% \—y — — E
EYE BOLT, OPEN U BOLT, ROUND BEND U BOLT, SQUARE BEND
THREADS ROLLED BEFORE BENDING SLOTTED HEXAGONAL SOCKET FLUTED SOCKET
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Table XX — Alternate Use of Gimlet Point Dies for Type AB Screws

This table gives the lengths of countersunk head cific lengths of 90° head screws and the die alter-
screws that may be rolled with dies made for spe- ations required.
L — length of Countersunk Head Screw H — Amount of Material to be removed from dies
Screw : 90° HEAD SCREW LENGTHS
Size Y e % K Y % % % 1
424 | L | Uy 6 % % % %
H|l .055 079 .079 .079 079 079
L s % Xs As s B
H| .016 016 .016 016 016 016
620 | L | uxe % % % % % 1
H - .098 098 098 .098 .098 .0%8
L e As Ne s s %
H 035 .035 .035 .035 035 .035
7-19 | L U% W % % 1
H 078 107 107 107 .107
L %s As Ys k.0 1%
H 044 044 044 044 044
g18 [ L| U | U% | % % % % % ARV
H i .018 018 - - — — - - -
L U%s
H 018
10-16 | L u% U% % % % 1 1%
H .095 .095 - —_ —_ - -
L UX%, (1)71
H 032 032
L s
H -
1214 L U%, uls U%s e e e s
H .045 .045 045 .090 090 .090 090
L % % % 1 L}
H .028 .028 .028 .028 028
Ye-14 1 L vy U%,s 113729
H -_ -— .123
L U%s e k) k0 14
H 060 14 14 14 A14
L u% % % 1 1%
H - 052 052 052 052

U — These screw lengths have Undercut Countersunk Heads.

_GRIND H =002 FROM UNMARKED SIDE OF DIES. STONE THREAD
BREAKOUTS TO REMOVE SHARP EDGES.

=

— .

T

[HRI

MARKED SIDE OF DIES—

-
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Table XXI — Alternate Use of Dies for Type F Screws

90° HEAD SCREW LENGTHS

Screw

Size X | | % | %! % | B % %%
2-56 Yl %! %! %Ki Nh »

2-64 Vil % %! XKl 4k

3-48 Vi ¥e % %e W

3-56 Yol %' X% KWK

4-40 1 %1 K K

4-48 X | % ' % W

6-40 || *Y4 | *He

8-32 *He | *U | * K

836 | *% "% % %]

10-24 % | % 1K |1
10-32 BB B
12-24 % | % |k |
12-28 R R B
¥e-18 *Y *%

¥e-24 e |*N *%

These lengths are Undercut C'sk. Heads only.

This table gives the length of counter-
sunk head screws that may be rolled
with dies made for specific lengths of
90° head screws.

] =
=

- t =
2 .
= | :

ey SJe——

L — Length of Screw

ible XXIl — Alternate Use of Gimlet Point Dies for Lag Screws (Lag Bolts)

dies made for a specific length of screw may be used for shorter lengths as given in the table. The
shoulder length (S) will be within the tolerances as given in the American Standard ASA B18.2-1960.

l:ﬂminol LONG SCREW LENGTH
W
iameter || 2 2% 3 1 4 4% 1 5 6 7 8 9110 ‘ ]
#10 1% 2 251 3 —g
% 1% 2| 2% 3 =
% w2 [ PR3 I
% %3 | 3|
% L IAEREAN
3%
% 2 3 gy 3% 4 ?
2 ‘1/2 .
s 1 3 | 4 r ﬂ
% 3 3% 4 4Y4 ; \ -
3 1 351 4 4Y; T
% 3 3% 4 4% |1 5
7 v | 3% | 4 | 4% 5 t
A 3 34 4 4Y; 5 )
1 3l 4 | 44| 5 6
A4 Ll 5 6| 7 :
1% 1 [ 7
3 4 4% | 5 6 7 s
: 7 L — Length of Screw
1% 4 44 1 5 [ g : : $ — Length of Shoulder
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Table XXIif — Reed Flat Thread Rolling Die Selection Chart

for Tapping Screws

SCREW AND THREAD INFORMATION

Type of Screw

Type of
Thread

Remarks

Type of Die Used

AB
or

Thread
Forming

ALY S o

Gimlet
Point
Spaced
Thread

Gimlet points have com-
plete finished threads.
Blanks are usually pre-
pared with pilot or
pinched points.

Gimlet Threaded Point
Single Face Die

Thread
Forming

RN

BG

Thread
Cutting

\\\\ \“\\N\\\‘l

\ \ \\\\\

W

\\\\\ \

48 |91

Straight

BP

Thread
Forming

BT

Thread
Cutting

Spaced
Thread

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points.

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Screw is slotted
after thread rolling.

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with taper and
cone point.

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Screw is slotted
after thread rolling.

Duplex Face Die
(single face optional)

Thread
Cutting

Taper
Pointed
Machine
Screw
Thread

Tapered threads on
point have complete
finished threads. Blanks
are prepared with ta-
pered point. Dies pro-
duce tapered flutes dur-
ing thread rolling.

Taper Threaded Point
Single Face Die with
Tapered Fluting Insert

"Paint
Scraper”

(F

Thread
Cutting

Straight
Machine

Screw
Thread

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Dies produce
straight flutes during
thread rolling.

Duplex Face Die with
Straight Fluting Insert
(single face optional)
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Table XXIV — Reed Flat Thread Rolling Die Selection Chart

for Tapping Screws

SCREW AND THREAD INFORMATION

Type of Screw

Type of

Thread

Remarks

Type of Die Used

\

c. | [Thread \\
~ Forming |||}

\“\\\N\\\\\\\\ iy
INBIIIINIAE

o | Zed oo
Thread Y D
G | Come NN SOTRE

T Thread | ({ILHIILTIREERON

cutfing | IR ew

Straight
Machine
Screw
Thread

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered

points.

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Screw is slotted
after thread rolling.

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Screw is slotted
after thread rolling.

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Screw is slotted
after thread rolling.

Duplex Face Die
(single face optional)

BF Thread"

Straight
Spaced
Thread

Threads on tapered
point have unfinished
crests as blanks are pre-
pared with tapered
points. Dies produce ta-
pered flutes during
thread rolling.

Duplex Face Die with
Tapered Fluting Insert
(single face optional)

(Std.) Cutting
BF Thread
(Spec.) Cutting

Taper
Spaced
Thread

Tapered threads on
point have complete
finished threads. Blanks
are prepared with ta-
Dies pro-
duce tapered flutes dur-
ing thread rolling.

Taper Threaded Point
Single Face Die with
Tapered Fluting Insert
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Table XXV — Reed Flat Thread Rolling Die Selection Chart

SCREW AND THREAD INFORMATION

Type of

Type of Die Used

Type of Screw Thread Remarks
Spaced >
u Thread Threaded face on die
Thread with made to suit length of ;
Forming Steep thread and provide
tead clearance for pilot. Duplex Face Die
Angle {single face optional)
Straight | gyrqight complete
Machine \\\\\\““\““““\““\\\“““ Machine | 1 eads, using straight
Screw AR Screw | blanks with bevels.
Duplex Face and
Single Face Dies
) Stfuight compléte
_ Lag Screw, ss';:'cge:' finished threads. Blanks
i prepared with cone
Cone Point ‘( I X{ i Thread P oiny,
Duplex Face and
Single Face Dies
» Gimlet Gimlet pqints have coﬁ-
Lag Screw, \“\\\‘“\“\\\\“‘“\“‘Q\\\‘ spoimd g:etek ﬁms:ed ) :::::2
Giml i ' » anks are p
imlet Point “ \ “ “ ‘ “ “ “‘ \‘\‘ T‘I:‘r,e:d with tapered points.
Gimlet Threaded Point
Single Face Die
. Gimlet points have com-
Gm.\let plete finished threads.
Vé?of Scre.w, $P°_'m d Blanks are usually pre-
imlet Point T::ec:d pared with pilot or

pinched points.

Gimlet Threaded Point
Single Face Die
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How to Order REED Flat Dies

The following data should be shown on all orders for dies.

1. Number of Pairs

2. Die Information

(a) Machine Size

(b} Machine Make

(c) Depth of Die Face

(d) Single or Duplex :

(e) Dies for right hand threads will be fur-
nished unless otherwise specified.

4. Screw: Information

It is necessary to supply screw information
only when ordering dies for wood screws, lag
screws, and tapping screws (except Type B)

(a) Screw Length

(b) Head Style (round head, flat head, flat
trim head, undercut oval head, etc.)

(c) Type of Screw (wood screw, lag screw,

Type AB, A, B, F tapping screw, etc.)
3. Thread Information

(a) Thread Length on Work

(b) Major (nominal) Diameter

(c) Number of Threads per Inch

(d) Thread Form (UNRC, UNRF, UNR, NC, NF)
(e) State class of thread or thread tolerances

5. In Unusual Cases

Specify the material to be rolled and its hard-
.ness, and any special tolerances. It is desir-
able to furnish blueprint or sketch and
samples of the work to be rolled.

Typical Examples for wording of Die Orders

Dies for Machine Screws Dies for Tapping Screws
When used on Waterbury Farrel Machines:
12 pair—10WFF -
1%4” Duplex
3s—18 UNRC-2A

When used on Hartford Special Machines:
4 pair—0-500 Hartford Special—3;” Single, No.
10-16 x )4” Rd. Hd. Type AB Tapping Screw

When used on National Machinery Machines:
6 pair—3% M BM
114” Single
J4—20 UNRC-2A, LH.
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