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- UNrrep States PATENT OFFICE.

JASON A. BIDWELL, OF EAST BOSTON, MASSACHUSETTS.

IMPROVEMENT IN MACHINES FOR THREADING SCREWS.

‘Specification forming part of Letters Patent No. 75,350, dated March 10, 1868.

To all whom it may concern : o

‘Be it known that I, JASON A. BIDWELL, of
Kast Boston,in the county of Suffolk and State
of Massachusetts, have invented certain Im-
provementsin Machinery for Threading Screw-
Blanks; and I do hereby declare the follow-
ing to be a full, clear, and exact description
thereof, reference being had to the accompa-
nying drawings, making part of this specifica-
tion, in which—

Figure 1, Sheet 1, is a top view of the ma-
chine, showing a serew-blank in process of be-
Ing threaded. Tig.2, Sheet 1, is an elevation
~ of one side of the machine, showing the index-
wheel, the shifting-gear, and the right and left
lifting-latehes.
elevation, in detail, of the devices for thread-
ing the screw-blanks. Tig. 4, Sheet 2, is a
view,indetail,showing theshifting-gear frame,
the right and left latches, tripping-lever, and
spring-arms.  Fig. 5, Sheet 2, is an enlarged
Inside view of one of the threading-clamps.
Fig. 6, Sheet 2, is an enlarged top view of one
of the threading-clamps. Figs.7 and 8, Sheet
2, show the devices for griping and holding

the screw-blanks by their shanks. Tig. 9,
- Sheet 2, shows the leading-screw and one of.

1ts yielding half-nuts. -
Similar letters of reference indicate corre
sponding partsin the several figures.
This invention relates to certain novel im-
provements on machinery which is designed
for cutlting threads upon screw-blanks in the
manufacture of wood-screws.

The nature of my invention consists in pro-
ducing the threads upon screws by means of
what 1 shall denominate ¢ threading-clamps,”
which are counterparts of the threads and
cores ot screws it is designed to form, and
which are applied to jaws that have a vibrat-
ing and rectilinear - reciprocating motion, so
that while the blanks are being rotated or os-
-cillated the threading-clamps will traverse

back and forward in a direction with the

“length of the axis of the blanks, and gradn-
ally reduce the cores so as to leave the per-
“fect threads, as will be hereinafter deseribed.

Fig. 3, Sheet 2, is a sectional

rectilinear-reciprocating motion to said jaws,
will yield and allow the threading-clamps

-to accommodate themselves to their work and

to the gradual diminishing diameter of the
screws as the work of producing the threads
progresses, as will be hereinafter described.
- It also consists in the employment of mova-
ble cams in conjunction with pivoted griping-
Jaws, which latter are adapted for holding the
screw - blanks by their shanks during. the
threading operation, and which are pivoted
to a spindle, said cam being so applied to the
griping-jaws as to admit of the latter being
opened sufficiently wide for receiving between
them the heads of the screws, and then to
close the jaws firmly upon the screw-shank,as
will be hereinafter described.
.1t also consists in the employment, in con-
junction with griping-jaws, which hold screw-
blanks during the operation of threading them,
and which give the blanks an axial, rotary, or
oscillating motion, of an annular index-wheel
for determining the number of right and left
revolations ofthe griping-jawspindlein a given :
time and according to thelengthof the screws
to be produced, as will be hereinafter de:-
scribed. | o | B
- -1t also consists in a novel mechanism, com-
bined with the oscillating index-wheel, for giv-
ing right and left rotations to the spindle
which carries the griping-jaws or blank-hold-
ers, as will be hereinafter described. '
~ To enable others skilled in the art to under-
stand my invention, I will deseribe its con-
straoction and operation. - |
- In the accompanying drawings, A repre-
sents the frameortable, apon which the screw-
cutting mechanism is supported. |
A’ A’ represent two standard-guides, which
are erected upon the bed of table A, near one
end, and which have their opposite faces par-
allel to each other and in planes perpendicu-
lar to said table-bed, as shown in Figs. 1 and

3. .These perpendicular faces of the stand-

ard-guides are grooved vertically for receiv-
ing tenons or.ribs, which are formed on the
backs of vertically-reciprocating cam-faced

rods B B, and serving as guides for keeping
these rods in their places and allowing them
to ascend and descend. These rods extend

- It also consists in the application to the
-Jaws carrying the threading-clamps of elastic
“yielding ‘half-nuts, which, when brought in

contact with the leading-screw, that gives a | down through the table-bed, and are connected
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together by a horizontal yoke, B/, through the | C* the threading-clamps will approach each

ends of which the screw-threaded ends of the
rods B pass, as shown in Fig. 3. This yokeis

other and act uniformly upon a screw-blank
which is held by the griping-jaws, as shown

secured to its rods by means of adjusting-nuts | in Fig. 1. As the work of cutting the thread

a « and jam-nuts a’ ¢/, which admit of its be-
ing adjusted higher or lower, as may be re-
quired. The inner or opposite faces of the
rods B B have inclined planes a? a?, formed
near their upper ends, for the purpose of caus-
ing the jaws which earry the threading-clamps
to approach each other, as will be hereinatter
described. |

The yoke B’ has a slotted tubular socket, b,
formed on it,.in the middle of its length, for

- receiving a cylindrical pivot, &, which 1s on a

slotted pitman-rod, C, and forming a rocking-
joint connection of this rod with the yoke B'.
The upper. end of rod C is pivoted in a suita-
ble manner to a vertically-vibrating lever, C/,
one end of which is pivoted to fixed pendant
on frame A, and the other end is supported

upon the periphery of a scroll-shaped cam, C?, .

on the horizontal shaft D, as shown in Ifigs.1
and 3. By the rotation of the cam C* the two
cam-rods B B are caused to rise and descend
slowly and to close, and also allow of the sep-

aration of the threading dies or clamps at the

proper times. _ |

The threading-clamps E E, which I shall
hereinafter particularly describe, are secured
to the inner faces, and near the upper ends of

two jaws, B/ E/, which are jointed and pivoted

to a horizontal rod, I£2,s0 that their upper ends
will vibrate about the axis of this rod, which
axis is in a vertical plane intersecting the axis
of the spindle carrying the screw-blank-grip-
ing jaws, and consequently in a vertical plane

“intersecting the axis of a screw-blank when
held by said jaws. The rod E® has its bear-

ings in pendants projecting down from bottom
of the table-bed A, and it is allowed to have a
free endwise-reciprocating motion, which 1t re-
ceives from a leader-scréw, ¢, on the horizon-
tal shaft F. The jaws K/ I/ have half-nuts d

d inserted into recesses made in their inner er.

opposite faces, the threads of which corre-
spond with those of the:leader-screw ¢, with
which they both engage when the two jaws are
caused to approach springs d?, which are in-
troduced into their recesses, as shown in Kig.
3. These springs d? will allow the threading-
dies to approach each otherafter the half-nuts
have been engaged with their leader-screw ¢
during the operation, and producing a thread
upon a screw-blank.

Directly below the leader-screw shaft I a
spring, e, is interposed between the two jaws
E’ and held in place by the curved rod ¢/,
(shown in Fig. 3,) for the purpose of opeuing
the two jaws and holding them open when
the cam-rods B are depressed. The spring e
presses the upper ends of the jaws B/ outward
against the cam-faces a* a? of the vertically-
reciprocating rods B B, so as to always be in

upon a screw-blank and the reduction of the
core of the screw progresses the cam-rods B
B will slowly rise and feed both threading-
jaws toward the axis of sald screw until the
work is completed, when the free end of lever
C’ will drop down into the notch in cam C?,
as shown in Fig. 3, and allow the jaws B to
open and release the finished screw.

The threading clamps or dies E I& are con-
structed as shown in Figs. 1, 3, and 5. ‘They
may be produced by first making a steel screw-
tap of the required size and shape of the
screws which .it is desired to produce 1n the
machine, and. then cutting -with this tap a
counterpart between two steel blocks. These
blocks.are then beveled and shaped, as shown
at /' fin Figs. 3 and 5, to produce the cutting-
edges 1’ f’, which remove the metal between
the threads, leaving the threads as shown 1n

Tig. 6.

The two dies K E, which I have shown 1n
the drawings, are secured by dovetall grooves
into their respective jaws ¥/, so that they can
be removed and others introduced in their
stead, and these dies are adapted for produc-
ing pointed screws of the character shown in
Fig. 6. In constructing these dies or half-
dies I remove so much of the metal between
the elevated cutting portions f f as to allow
of the smoothing and polishing of the screw-
threads and cores after the work of catting 18
complete, thereby producinga perfectly-formed
and marketable screw without further manipu-
lation.

It will be seen that the dies commence to
cut at or near the point of the screw-blanks,
and that the blanksare gradually reduced from
point to shank, the threads and cores of the
screw produced being a counterpart of the
dies.

The devices which gripe and hold the serew-
blanks firmly during the operation of the
threading clampsordiesare applied toa hollow
cylindrical spindle, G, which is supported in a
horizontal plane by means of standard-bear-
ings G’ G2, so that its axis shall exactly coin-
cide with the axis of the screw-blank when 1t 1s
centered between the threading-dies, as shown
in Figs.1 and 3. The screw-blank is -beld be-
tween the hooked ends of the griping-jaws g g,.
which jaws are pivoted to the contracted end
G3 of spindle G at & & and curved so that
they will open as far as desired for receiving
between them the heads of the screw-blanks,
so that the latter can be griped and held by
their shanks, as shown in Fig. 8. Two cams
or eccentrics, ¢’ ¢/, are also pivoted to the end
of the spindle G outside of the jaws g ¢, and
connecting to a sliding collar, H, on spindle G
by means of arms . %/, jointed rods ~* k? slot-

contact therewith, and so that when these | ted rod %° and a cross-head, A% as shown in .
rods are caused to rise by the action of cam | Figs. 7 and 8. The cams or eccentrics g’ ¢
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are secured-upon rocking pins ¢ 7, which have

the arms A A’ secured to their ends on opposite
sides of the contracted portion (3° of the spin-
- dle G, as shown in Fig. 1. The rods 22 h® are
pivoted to their respective arms 2’ at thelr
- front ends, and at their rear ends they are piv-
- oted to the slotted rod &% . This rod is guided
bythepinj, which passes diametricall y through

the spindle G and through its slot, and is con-

nected centrally to the cross-head 2* by nut §/,
so that by adjusting these nuts any wearing
of the faces of the cams may be compensated
for and the griping-jaws caused to hold tlle
blanks firmly by their shanks. |

The cams ¢’ ¢’ being connected to the loose
collar H as described, it will be seen that by
moving.this collarbackward in a direction with
the length of the spindle G the jaws ¢ g will
be caused to approach each other. When the
collar 1s moved forward said jaws will be
opened by the extension of spring ¢°, which 1s
. compressed between them, as shown in Figs.
7and 8. The cams ¢’ are both made of the

same shape and size, and their axes are at

equal distances from the axis of the spindle to
- which they are applied, so that the jaws will
close around a screw-blank and hold 1t firmly,
with its axis coinciding with the axis of the
spindle . The collar H upon spindle G will
be automatically moved at proper ftimes by
means of devices which I have not shown in
the drawings. The reduced rear portion of
thespindle G passes through the bearing-frame
G? and bas a pinion spur-wheel, £, l{eved upon
it, which engages with the teeth of a large
| Spur-wheel, J,that also hasits bearing in frame
G? as shown in Figs. 1 and 2. Directly be-
neath the pinion £, and in a vertical plane 1n-
tersecting the axis of the spindle G, another
pinion, %k’, engages with the large wheel J,
which pinionis keyed on the shaft I, carrying
the leader-screw.c.
on its front eénd a large spur-wheel, D2, which

intermediate spur-wheel, D4, that engages with
& pinion, [y on the main (hnmg shatb K.
Upon the. main shaft K a T-shaped vibrat-
ing lever-frame, 1., 1s pivoted, carrying upon
its lateral arms the twin spur-wheels L/ 12
which are of an equal diameter, and which are
caused to engage alternately with the spur-
wheel J, as will be hereinafter described. The
wheel L/ 1s driven 1in one direction by the pin-
ion m on the driving-shaft K, and the wheel
121s driven in an opposite direction by means
of the pinion m aud an intermediate pinion,
m’, which latter has its bearing upon a stud
projecting from lever-frame L, so as to vibrate
therewith. One endofapitman-rod, 12, 1s piv-
oted to the lower end of the lever-frame L,
which rod has a stud, %, projecting fromn its
opposite end through an oblong horizontal slot,
- @/, (shown in Figs. 2 and 4.)

wheel J as lever-frame L vibrates.

The cam-shaft 1) carries

a8

The slot n' 18 ot.,
- such length as to allow the teeth of wheels L/
L? to engage alternately with the large spur- |

| n/ sheuld not be of such length as to allow the
teeth of said wheels L/ L? to strike the wheel
J with a shock when thrown mto ogear there-
| with.

. It is designed to have the stud » strike the
ends of said slot, and thus relieve the teeth of
| the said spur- .wheels from injury. "The inter-
mittent vibrating movement is imparted to the
lever-frame L by means of two vibrating arms,
M M/, which are pivoted to a stud at o, Flgs
2 aml 4, and which are acted upon by a strong
spring- yoke, o/, Said arms are arranged so
that their lower ends act upon both sides of
the stud », the arm M moving the lever-frame
L in one direction and engaging the wheel
L2 with the wheel J, and the arm M’ moving
the frame L in an opposite direction, so as.to
 engage wheel L/ with the wheel J.

A vibrating lever, N, which has 1ts falerum
at o, carries a stud, 'n? upon its lower end,
which projects between the two spring- .arms
M M’ and- operates upon these arms at proper
| times, as will be hereinafter described. The
upper shortest arm of lever N is acted upon
by meabs of dogs p p upon the face of an os-
cillating spurred index-wheel, O, so as to give
this lever & vibrating movement. The index-
wheel turns upon a Tixed stud, O’, projecting
from the bearing-frame G2, and the teeth upon
| the circumfereuee of t-his wheel engage with
the teeth of a pinion, J*, upon the shatt of
large spur-wheel J, as shown in Fig. 2.

‘Near the lower end of the long arm ot lever-
{ frame L is an angular stud, s, (shown in Figs.
2 and 4,) upon which rest me latches, P P/,
whiich are pivoted at P? to the table or fmme
A of thewmachine. These latches are construct-
ed with right and left catches r 7/, arranged
50.a8 to receive and arvest the lever L at the
termini of its Strokes, and they are also con-
structed with right and lefs cams or inclined
planes ¢ ¢ near their hee ends, which are ar-

ll.mnn*ed SO tha.t the stud »n* on lever N will al-
engages with the teeth of a pinion, D3, of an’

terndtely act.apon them as this lever \*1brateb,
and thus alternately raise said latches and re-
| lease the lever I.. The pivot or axis P? 1s so
arranged with reference to the angular stud
s on lever L that when the latches are raised
they will not draw back upon said stud, but
leave it with a sudden movement.
. The stud n? which alternately lifts the
latches, as above stated, may b provided
with anti-friction collars or rollers, so as to re-
duace as much as possible the friction, and the
stud n, which plays in the slot #/, may also be
pI‘OVldE'(]. with an auti-frietion collar or roller,
so that 1t will move freely

l The belt-wheel R is applied upon the shaft
K by means of a spring-lateh, b, so that should
any thmﬂ' become deranged thlb latch will re-
lease the band-wheel and allow 11: to turn freely
around 1ts shaft,

The dogs which are applled upon the face of
the index-wheel O are designed to be adjusta-
ble so that they can be moved and set at any

The slot | required distance apart according to the num-




ber of right and left turns which it is desired | giventothescrew-blanks while being threaded

to give the spindle. These dogs may be set
into holes drilled through the index-wheel at
proper points; but I p_refer the attachment

shown in the drawings, which consists in ap-

plying the dogs by means of serews to nuts,
which are ins_erte;l into an annular T-shaped
groove made in the face of said wheel. By

this arrangement the dogs can be adjusted and

set to a mcetv

The index-wheel O is for determining the
number of right and left revolutions of the
griping-jaw Spmdle inagiven time, accordin o to
the length of the screw required to be cut. By
movmn‘the: dogs p p nearer together they will
operate with greater rapidity and the oscilla-
tions of the index-wheel will be shorter, and
by adjusting these dogs farther apart the OSCII
lations of the said Wheel will be longer.

It will be seen from the above description
that the cam-shaft D receives a2 motion con-
tinuously 1n one direction from the driving-
shaft K through the medium of spur-wheels
D?, D3, D4 and I, and that the spindle G and

Ieader bcrew bhaft I both receive motion al-

ternately in opposite directions from a large
wheel, J which is driven by means of a pin-
ion, m, on the main shaft K, acting through the
medmm of shifting-gearing. When motion is
communicated to the driving-shaft K in the
direction indicated by the arrow in Fig. 2 ro-
tary motion will be transmitted to the large
spur-wheel D? on cam-shaft D continuously in
one direction. The cam on this shaft D will
cause the cam-faced rods B B to rise ut proper
times and with proper speed for feeding the
threading-dies It It up to their work of catting
the threads upon the serew-blanks. Thecam
C? raises the cam-rods B and allows them to
descend once in every revolution. The large
spur-wheel J engages with the spurred pin-

ions K K’ on the ends of the spindie G and

leader-screw shaft F,and gives motion to both

of said parts simultaneously. Thisspur-wheel™

J recelves an intermittent rotary or oscillating
motion, as the case may be, from the twin
spur-wheels I/ 1. on the ends of the transverse
arms of thelever-frame 1.. The pmlon J<, which
turns with the large wheel J, gives IIl{)tIOIl to
the index-wheel O, whlch in turn vibrates the
lever N. The dogb PP on the face of the 1n-
dex-wheel O, being adjusted at the required
distance apart, according to the length of the
serew to be cut and the number of right and
left turns required of the griping-jaw spindle,
these dogs will cause the pin or stud #%.on le-
ver N to raise the right and left latches P P’
and release the lever-frame at the propertimes,
and thus allow the spring-arms M M to vibrate
said lever-frame, and thus alternately engage
and disengage the wheels J and 1./ L2

- Ihavedescribed the threading dies or clamps:

as being applied to jaws which have a recti-
linear-reciprocating motion in a direction with
the length of the screw while being cut; but,

- blanks while they

between the threading-dies by giving the spin-
dle to which said blanks are confined an end-
wise movement. In this case the threading-
dies will have a lateral movement only for the
purpose of moving them up to and from the
screws or screw-blanks.

Having deseribed myinvention, what I claim
as new, and desire to secure by Letters Pat-

| ent, 18—

1, The construction of the thr eading clamps
or dies It & with cutters and recesses in such
manner as to form counterparts of the screws
which they are designed to produce, substan-
tially as described.

2. The application of threading- clamps & E
to laterally-vibrating jaws or carriers K/, in
combination with a device for holding screw
are being threaded, sub-
stantially as deseribed.

3. T'he laterally-vibrating and rectilinear-re-
ciprocating die-carriers E/ E/, in combination
with the leader-screw ¢, substantlallv as de-
scrlbed

. The application of elastic yielding half:
IllltS d d to vibrating threading die-carriers E’
I/, snbstantially as deseribed.

5. The combination of closing-cams B B and

:opening-spriug ¢ with the threading-die car-

riers K/, substantially as deseribed.
6. The combination, with the machinery,
substantially as herein described, for produc-

ing threads on screw-blanks, of the griping-

jaws ¢ g and cams ¢’ ¢’, applletl and arranged
SO as to operate Sllbbtalltlﬂlly as herein de-

‘seribed.

7. In a machine for producing threads upon
serew-blanks, the griping-jaws ¢, cams ¢/, and
toggles I/, combined with a sliding collar, K,
and dppllﬁd to a spindle, all substa,ntmllv &b

‘deseribed.

8. The arrangement of the devices specified

| for adjusting the cams ¢’ ¢’ in the screw-blank-
‘threading machine herein shown and deseribed. -
| for the purpose set forth.

9. In a serew-thread-cutting machine em-

1)103111*’1' an intermittent rotating spindle car-
-rying the blank-holders, the index-wheel O,

with its dogs p p, applied substantm]ly as de
seribed.

10. In combination with the wheel O and
its dogs p p, the vibrating lever N, latches P
PP/, and lever L, said parts being apphed to a
screw -cutting machme S0 as to operate sub-
stantially as and for the purposes deseribed.

'11. The spring-arms M M, the lifting-lever
N, right and left latches I P*" and the vibrat-
ing lever-frame L, carrying the shifting-gear
L/ 12, all combmed and applied to a screw-
threadm g machine, snbstantially as described.

12. The pitman- rod L#, with its check-stud
n, and the slotted guide n, in combination with
the lever-frame L, substantially as described.

13. Providing the lever-frame L with right

' and left latches P P/, for arresting this frame

if desirable, an endwise movement may be | at the termini of ifs strokes, sald parts being




75,350 o E

applied to a screw-threading machine and op- | the cam-rods B B, for the purpose of regulat-

erating substantially as described. | Ing the amount of lateral vibration of jaws B/,
14, The driving of the leader-screw shaft I' | carrying threading dies or cutters E, substan-

and the griping-jaw, carrying spindle G, by | tially as desecribed.

means of a single wheel, J, which receivesin- |

termittent rotary or oscillating motions from TASON A BIDWELL’_

shifting - wheels L/ L° substantially as de-| Witnesses:
scribed. | J. C. PEGRAM,
' 15. The adjustable yoke B/, applied upomn | STEPHEN A. (JOOKE, Jr.
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