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.~ UNITED STATES PATENT OFFICE.

WILLIAM RICHMOND, OF LONDON, ONTARIO, CANADA.,

THREADING-DIE,

Specification of Letters Patent.
Application filed May 2, 1910. Serial No. 558,983. -_

Patented May

| i IT 0 aZZ whom vt may concern: |

Be i1t known that I, WirLiam Ricumon,

‘a subject  of the King of Great Britain,
~residing at London, 1n the Province of
~Ontario and Dominion of Canada, have in-

vented certain new and useful Improve-
- ments 1n Threading-Dies; and I do declare
~ the following to be a full, clear, and exact

~ 10

description of the invention, such as will
enable others skilled in the art to Which 1t

- appertains to make and use the same.

This invention relates to improvements in

: threading dies and has special reference to
- the threading die disclosed in Letters-Pat-

B

ent No. 826610 granted to me July 24, 1906.
- One object of the invention is to provide

- a threading die having an improved con-
~ struction of opening mechanism whereby

20

the cutters will be automatically released or
disengaged from the work when a desired

- length of thread has been cut.

~Another object 1s to provide a dieof this

~ character having an improved means for

adjusting the cutter releasing mechanism
whereby a thread
be cut. -

of the desired length may

A further object 1s to provide an im-
proved construction of cutters which may

~ be repeatedly ground or re-cut without in-

30 terfering with the usefulness of the same.

- With the foregoing and other objects 1n

~ view, the invention consists of certain novel
~ features of comstruction, combination and

35 described and particularly pointed out 1in

arrangement of parts as will be more fully

~ the appended claims.

In the accompanying drawings, Figure 1

~ is a side view of a die constructed in accord-
- ance with the invention; Fig. 2 is a longitu-
- 40 dinal sectional view of the same; Fig. 3 is
~a horizontal sectional view on the line 3—3

~ of Fig. 2; Fig. 4 is a similar view on the line
~ 4—4 of Fig. 2; Fig. 5 is a similar view on
 the line 5—35 of Fig. 2; Fig. 6 is a detail side

45 view partially in section of the trip plunger,

- its adjusting screw, and trip lugs; Fig. 7 1s
a top plan view of the same; I'ig. 81s a detail
“plan view of the cutter projecting plate;

| 50

- F1g. 9 is a top plan view of the ratchet ring
~showing the ball bearings arranged therein;

~ Fig. 10 is a bottom plan view of the same;

‘Fig. 11 1s an enlarged vertical section there-

- of; Fig. 12 1s a detail side view of the body

portion of the die; Fig. 13 i1s a horizontal

99 section of the same on the line 183—13 of
~ Fig. 12; Fig. 14 is a fragmentary sectional

, view of the head on the line 14—14 of Fig.
13; Fig. 15 1s a side view partly in section

ot the tubular shank of the die. TFig. 16 is
a horizontal sectional view of the same on
the line 16—16 of Fig. 15; and, Fig. 17 is
a detail perspective view of the ratchet ring.

23, 1911,
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Referring more particularly to the draw- -

ings, 1 denotes the body portion of the die
on the lower end of which is formed a ta-
pered head 2. The head and body portion
of the die are of tubular construction and

sald body portion is exteriorly threaded as

shown. In the head 2 is formed a series of
radially projecting slots or passages 3
which communicate at their lower ends
with the bore or interior of the die head.

There may be any suitable number of slots

or passages 3, five of the same being shown
In the present instance as the preferred
number. In each of the slots or passages 3
1s arranged a cutter 4. The cutters 4 are
held in oblique position or at a suitable
angle by the slots or passages 8 and, when
sald cutters are forced downwardly to op-
erative positions, the lower ends of the same
project through the lower ends of the slots
or passages 3 and into the bore of the die
head. On the inner edges of the lower pro-
jecting ends of the cutters 4 are formed
thread cutting teeth 5, which are cut or
formed by a master tap to impart the cor-
rect pitch to the threads which are to be cut

thereby. The cutters 4 are held in the slots

or passages 3 by a frusto-conical shaped
shell or band 4°, which is held in position
on the head 2 by fillister head screws 4v
which are screwed into the outer end of the
die head 2, as shown. -

The cutters 4 are automatically retracte
to Inoperative positions by means of cutter
operating plungers 6 arranged in suitable
sockets 7 formed 1n the upper portion of
the head adjacent to each of the cutter slots
3. The plungers 6 are provided on their
upper ends with enlarged heads 8 and on
sald plungers between the head 8 and the
bottoms of the sockets are arranged coiled
springs 9, the pressure of which is normally
exerted to force the plungers upwardly
above the upper end of the head.

In the upper portion of each of the cut-

ters 4 1s arranged a longitudinal series of
apertures 10, 1n one of which 1s arranged a

laterally projecting pin 11, which is en- .

gaged by the headed upper ends of the

plungers 6, whereby said cutters are re-
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Jecting plate 12,

‘tracted or forced upwardly by the springs '
9. By providing a series of apertures 10 i
the cutters, the pins 11 may be adjusted to

compensate for the grinding or cutting
away of the lower ends of the cutters When

the latter are repeatedly sharpened.
- The cutters 4 have their upper ends
~ formed at a right angle to the body portion

of the die, and said upper ends of the cut-
ters are engaged by an annular cutter pro-
which is loosely mounted

on the body pertlon of the die, as shown.

The plate 12 has formed on its inner edge
~ oppositely disposed
wardly projecting guide lugs 13, which,
- when the plate 1s placed on the body
‘tion of the die, engage vertically disposed
~ grooves or channels 14 formed 1n the oppo-

inwardly and up-

Jpor-

~ site sides of the upper portion of the body

20

of the die.

~ered on the body portion of the die and

25

into engagement with the upper ends of the

~ cutters, said plate is turned a slight distance
~to bring the lugs 13 opposite to slots 15

formed at dlametmcaﬂy opposite points in

~the sides of the body portion of the cutter

30

and extending downw‘u dly
upper end of the head 2. - |

The cutter projecting plate 12 has formed
on its upper side and de] acent to 1ts 1nner

theremn to the

~edge a series of three upwardly projecting

radlally disposed stop Iugs 16, which are

engaged by a serles of internal ra.tchet teeth

a5
~upper portion of the body
- shown.

17 formed on the inner side of a ratchet
ring 18, which 1s loosely mounted on the
of the die, as
‘The ratchet ring 1s held down 1n

- operative engdgement with the lugs 16 on

- the cutter projecting plate 12 by an adjust-

40

- end of the ratchet ring, as shown.
‘ratchet ring 18 1s preferably provided in
1ts upper edge with a ball-race 1n which are
arranged anti- friction bearing balls 20 with

45

50

98 ¢

ing nut 19, which has a screw-threaded en-
oagement with the threaded upper portion

of the die body and bears against the upper
The

Wthh the lower end of the nut 19 1s en-
gaged, said balls thus forming an anti-

frictional engagement between the nut 19

and the ratchet ring 18. The balls 20 are
engaged with the ball-race 1n the upper
edge of the ratchet ring, preferably by

- forming said ring in separable mmner and
outer sections which have a screw threaded

engagement with each other, as shown. By

thus forming the ring 18, the inner portion

~ of the same may be screwed outwardly a

sufficient distance to permit the engagement

- Of the balls with the race, efter Whleh sa1d

60

inner portion of the ring is again screwed

inwardly, thusbringing the leduced or over-

6o

hanging upper edo*e of the inner portion of
the ring into alinement or on a level with
“the adjacent end of the outer portion of the
'rmcr thereby permlttlng the ba,lls to project

-threede

After the plate 12 has been low-

spring 29, said cylindrical portions of the
trip lugs Wlll bear against the inclined wa. s

the work.

092,903

sufﬁment chetanee beyond the end of the
ring to form an anti- fmctmnel bearing for

the nut 19. By screwing the nut 19 down-
wardly or outwardly on the threaded por-
tion of the body, the ratchet ring and cutter

projecting plate are forced outwardly, thus

70

projecting the dies to a greater or less ex- -
tent, and adjusting the same for cutting the

ameter.

eteh(,t_rmcr 18 1s preferably

ratchet ring in position toengage the shorter

jecting plate, a 1011011 or primary cut of the
may be mede after which, by turn-
ing the ratchet ring to bring

the longer
ratchet teeth into engagement with the lugs_;

| threads on work of d1 Terent size or di-
75
‘Tach alternate ratchet tooth 17 on the
_ _ made about
ene—thirty-secend_ of an inch shorter than
the adjacent tooth so that by turming the

80
tooth with the lugs 16 on the cutter pro- -

85

16, a second ﬁmshmﬂ cut may be leen to

the thread.

On the inner .81de ef the ratchet rmg 18_"
is formed a series of V- -shaped grooves or

recesses 21, with which are engaged the cy-
Iindrical outer ends of trip

lugs 22, which
project laterally from and are seeured to a-
il‘lp plunger 23 having a screw threaded en-

90

gagement with a tubular 1nteriorly and -

e\tenorly threaded adjusting screw 24,

which 1 arranged 1n the tubular lower end
295 of a shank 26 Which projects beyond the
T'he shank 26 has

end of the die body.

formed thereon a stop ﬂenoe 27 which en-
gages the outer end oi the -die body, as

posed diametrically ‘LI‘lELIl’U’Ed slots - 28

through which the trip lugs 22 project. The

lugs 99 are held in yielding engagement

‘with the lower encs of the slots 98 by a

cotled spring 29, which is arranged in the
tubular inner portlen 95 of the shank and
bears against the trip plunger, as shown.

The eylmdmeel outer ends of the lugs 22
project into the V-shaped grooves or re-
cesses 21 in the inner side of the ratchet ring,
and, when the trip plunger 238 and trip lugs
29 a;re retracted against the tension of the

of the V- -shaped grooves, thereby turning the
ratehet ring 1n the pr 0pe1 direction for dis-

engaging the ratchet teeth 17 from the lugs

16, “thus 1e1easmﬁ’ the cutters and permitting
the Spring aetueted plungers 6 to retract the
cutters and thus disengage the same from

22 may be automatically retracted to oper-
ate the ratchet ring and release the cutter
projecting plate and cutters by arranging a.
suitable work engaging stop on or in the

threaded outer end of the plunger adjusting
‘screw 24, which projects into the bore of the
;heed In Flg 218 shown a stop 1 in the form

shown. The inner tubular portion 25 of the -
shank 1s provided with longitudinally dis-

95

100

105

110
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The trip phmﬂ*er 23 and triplugs
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_ _&fla screw '30_-'aeranged in the screw 24 and
~ held in place by a jam nut. In Fig. 6 is |

. shown another form of stop consisting of an

internally threaded sleeve 80* screwed on the
screw 24 and held in position by a jam

screw. 300,

- The screw 24 may be adjusted in the trip
. plunger to bring the stop 30 on said screw

= ._:.10

to any desired position in the bore of the
head according to the length of thread it is

desired to cut so that, when a thread of the
desired length has been cut, the inner end of

- the work will be engaged with the stop,

. thereby retracting or forcing the trip
15

plunger and trip lugs 22 inwardly, thus
causing said lugs to turn the ratchet ring,

thereby disengaging the teeth thereon from

- the lugs 16 on the cutter projecting plate 12

20

and releasing said cutters in the manner de-
scribed. - _
- In addition to the automatic plunger re-

~ tracting mechanism, the cutters may be man-
‘ually released at any desired time when the
die 1s used 1n a horizontal position as in a

lathe by simply pulling back the turret slide
of the lathe, thus retracting the shank 26
which will pull back or retract the trip

- plunger and trip lugs, causing the latter to

. act on the ratchet ring to release the cutters
- 30

in the manner described.
The trip plunger 23 and trip lugs 22 may

‘be adjusted in the tubular inner portion 25

- of the shank by means of an adjusting screw

35

31, which is arranged in a passage 82 in the
outer end of the shank 26 and has a screw

~ threaded engagement at its inner end with

the interiorly threaded bore of the adjust-

o 1ng screw 24 of the trip plunger. The pas-

sage 32 1n the shank 26 has a reduced inner

‘end whereby a shoulder is formed which is

engaged by the head of the screw. 381, as
shown. When the die is used in a vertical

o position, as on a drill press, the shank 26 is

- secured against movement in the body por-
- 45
- which is screwed onto the threaded upper

tion 1 of the die by means of a cap nut 33,

- end of the die body and engages the flange
+ 27 on the shank, as shown. When the die is

B0

~used 1n this position, the adjusting screw 81

1s removed and a stop suitable for the class
of work to be operated on is engaged with

- the opposite end of the screw 24, whereby

55

- '.:_60

o when the work has been threaded the de-

sired distance, said stop will be engaged by
the work and the trip plunger and lugs re-
tracted to release the cutters in the manner

described. | |

- The tubular inner portion 25 of the shank
1s preferably provided at diametrically op-

posite points on its outer side with longi-

tudinally disposed ribs 34, which engage

65

ouide grooves 35 formed in the inner wall of
the upper portion of the die body, as shown.
The ratchet ring 18 and adjusting nut 19 are

g

~preferably provided in their outer sides with

S

a series of radial sockets 357, with which is
acdapted to be engaged a spanner wrench
whereby said parts may be readily turned
when desired.

From the foregoing description taken in:

70

connection with the accompanying drawings, -

the construction and operation of the inven-
tion will be readily understood without re-
quiring a more extended explanation.
Various changes in the form, proportion
and the minor details of construction may

be resorted to without departing from the

principle or sacrificing any of the advan-
tages of this invention as defined in the ap-
pended claims. -

Having thus described my 1nvention, what
I claim 1s:— | |

1. A threading die comprising a tubular
body, a head formed on one end thereof, said
head having formed therein a series of cut-
ter-receiving slots, a series of cutters slid-
ably mounted 1n said slots, an annular cut-
ter-projecting plate slidably and non-rota-
tably mounted on said body and bearing on
sald cutters and provided with a plurality of

lugs on its upper face, a ring mounted on

the body and having internal ratchet teeth to
engage sald lugs, and means carried by the
body to automatically release said ratchet
ring from the cutter projecting plate when
a thread of the desired length has been cut.

2. In a threading die, the combination of
a tubular interiorly threaded body portion,

75

80

85

90

95

a head arranged on the outer end thereof, a

series of cutters slidably mounted on said
head, means to retract said cutters, a ratchet
ring having internal teeth adapted to force
the cutters outward, the alternate teeth be-
ing of different depth whereby said cutters
may be adjusted to make an 1mtial cut and
a gnishing cut, and means whereby said
ring 1s operated. ' '

3. In a threading die, a tubular exteriorly
threaded body portion, a head formed on
one end thereof, a series of cutters slidably
mounted in said head, means to automat-
ically retract said cutters, a cutter project-
ing plate loosely mounted on the body por-
tion of the die, a series of lugs formed on
saild plate, a ratchet ring loosely mounted on
the body, a series of ratchet teeth formed 1n
said ring and adapted to engage the lugs on

said plate, an adjusting nut adapted to be

100

105

110

115

screwed on the threaded body of the die and

having an anti-frictional engagement with
sald ratchet ring, a shank slidably mounted
in the body of the die, said shank and die
body having formed therein alined longi-
tudinal slots, a trip plunger arranged in said
shank, trip lugs carried by said plunger and
projecting through the slots In said shank
and body of the die, said lugs having an

operative engagement with said ratchet ring

whereby, when the plungers and lugs are re-

tracted, said lugs will turn said ratchet ring

12@

126

130



in the proper direction to -d_i‘s.e.nga;g.e the

teeth thereof from the lugs on said cutter

projecting plate thereby releasing said plate
and permitting the cutters to retract, a
spring to yieldingly hold said trip plungers
and trip lugs in operative position, and

means whereby said plunger is automati-

- cally operated to release the cutter project-

10

15

ing plate when a thread of the desired
length has been-cut. ' '

4. In a threading die, a tubular body por-

‘tion, a head formed on one end thereof, a |

series of cutters having a sliding engage-
ment with said head, means to automatically
retract said cutters, a cutter projecting plate

mounted on the body portion of the die and |
having an operative engagement with sald

cutters, a series of lugs formed on said

plate, a ratchet ring loosely mounted on the
body of the die, a series of ratchet teeth

formed in said ring, each alternate tooth of

“said series being of shightly less length than

 the adjacent teeth, said teeth having an op-
 erative engagement with the lugs on said

25
~wardly to hold the cutters in operative posi-
tion, an adjusting nut arranged on said body

plate whereby the latter is forced down-

- portion and having an operative engagement

“with said ratchet ring, a shank having a
30

tubular inner end slidably engaged with the
body of the die, said shank and die body

having formed therein longitudinally dis-

. posed alined slots, a plunger adjusting screw

40

45

- arranged in said shank, a trip plunger ad-
. 3b

justably mounted on said screw, trip lugs
carried by said plunger and projecting

through the slots in said shank and die body,

sald lugs having an operative engagement
with said ratchet ring whereby when said
plunger and lugs are retracted, said ring will

beturned to disengage the teeth thereon from
~the lugs on said cutter projecting plate,

thereby releasing said plate and cutters, a

spring in said shank to hold said trip plun-
ger and lugs in operative position, a work
engaging stop adapted to be arranged on the

outer end of said plunger adjusting screw

~ whereby said plungers and lugs are auto-

50

matically operated by
thread of the desired length has been cut,
an adjusting screw arranged in sald shank
and having a threaded engagement with the
opposite end of sald plunger adjusting

 screw, and a cap nut arranged on the end

Y

- 60
. . . Said-.cutters, & Cuttel-_PI-OjeCting .plate” bearrf- B

| Oopies_'_of this patent may be obtained for

of the die body and adapted to rigidly se- |

cure said shank in engagement with the die

 __ body. |

5. The combination of a tubular body
having a head and provided with longitucdi-
nal slots, a plurality of cutters shdably
mounted on the head, means for retracting

the work when a

nesses.

e 092,008

"ing on said cutters and haﬁhg lugs on 1ts
inner edge engaging the slots in the body, a
ring mounted on the body and provided

with means to engage and project the said

65

plate, and means carried by the body to au-
tomatically actuate said ring to release sald.

plate. - - ' |
6. The combination of a tubular body, a

head formed on one end thereof, a series of |
cutters slidably mounted on said head, means =

to automatically retract said cutters, a cut-
ter-projecting plate loosely mounted on the
body, a series of lugs formed on said plate,

a ratchet ring loosely mounted on the body,

a series of ratchet teeth formed 1n said ring

and adapted to engage the lugs on said plate,

“a shank mounted in the body, said shank
80
a trip plunger arranged in said shank, trip

and body having alined longitudinal slots,

70

75

lugs carried by said plunger and projecting -

said lugs having an operative engagement,

with the ratchet ring whereby the ratchet.
ring will be turned when the plunger and

L]

through the slots in the shank and the body, o

85

lugs are retracted to disengage the ratchet

teeth from the lugs on the cutter projecting
plate, and means for yieldingly holding the

trip plunger in operative position. E
7. The combination of a tubular body, a

90

head on one end thereof, a series of cutters

slidably mounted in said head, means to au-

tomatically retract said cutters, a cutter-
projecting plate mounted on the body and
bearing on said cutters, a ratchet ring loosely

95

mounted on the body and engaging the

plate to force the plate downwardly and

hold the cutters in operative position, a
shank having a tubular inner end ftted
within the body, said shank and body hav-

100

ing formed therein longitudinal alined slots, .

a plunger adjusting screw arranged in said
shank, a trip plunger adjustably mounted
on sald screw, trip lugs carried by said

plunger and projecting through the slots of -
‘said shank and body, said lugs engaging the

ratchet ring to turn the same when the plun-

ger and lugs are retracted, a spring mounted
1n the shank and bearing on the trip plunger
to hold the same in operative position, and .

a work engaging stop on the outer end of

105

110

the plunger adjusting screw whereby the o
plunger is automatically operated by the

worlkk when a thread of the desired length
has been cut. -

In testimony whereof 1 have hereunto set

115

my hand in presence of two subscribing wit- |

‘Witnesses: _ .
- Bmarrice 1. M. BartrAM,

W. G. R. Bartran.

five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.” - . | L S

- :'"r.‘:llr"".'-
-

'WILLIAM RICHMOND.
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