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Dccember 21, 1882, No. 152,788.

To all whony it may concern:

Be it known that I, EDMOND - PIERRE BA-
VILLE, of the city of Brussels, Belgium, have
invented new and useful Improved Machin-
ery for Threading Serews, Bolts, and Nuts, of
which the followmov is a full, cleal, and exact
description.

This improved machinery for threading
screws in general, and especially serew-bolts,
has for its objeet to impart to the manufac-
ture of screws of all kinds, and especially of
screw - bolts, greater rapidity, considerable
economy, and above all greater accuracy; and
to this end the invention consists in the pe-
culiar construction and arrangement of parts,
as hereinafter fully deseribed, and pointed out
in the claims.

Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1, Sheet 1, is a front elevation of my
improved machine; TFig. 2, Sheet II, a plan
view of the same; Fig. 3, Sheet III, aside ele-
vation partly in section; Fig. 4, Sheet IV, a
rear elevation showing the side of the die-
stocks or screw-plates; Figs. 5 and 6, Sheet
'V, sectional views of the sliding bolt-holder;
Figs. 7 and 8, Sheet VI, elevation views of
the adjustable die-stock or screw-plate; TFigs.
9 and 10, Sheet VII, sections of thesame show-
ing its interior arrangement; Figs. 11 and 12,
Sheet VIII, views of a fixed standard screw-
plate; FIC"S 13, 14, and 15, Sheet VIII, views
of the ad]j ustable universal cutting-tdol. Fig.
16, Sheet IX, is a longitudinal section of the
bolt-holder head. Fig. 17, Sheet IX| is a
section on line x », Fig. 16.  Figs. 18, 19, and
20, Sheet IX, are end sections and plan views,
respectively, of the gripping:jaws. Figs. 21,
22, and 23, Sheet IX, are plan,section,and side
elevation, respectively, of the ring provided
with dovetail slots in which the dovetail ends
of the gripping-jaws slide. Figs. 2¢ and 25,
Sheet IX, are end and sectional views of the
holder,showing the notchesin which thestops
on the globulous heads fit, Figs. 26 and 27,
Sheet IX are plan and sectlonal views of the
adj ustmw nut.

In the present instance the machine is ar-
ranged in such a manner as to thread four

bolts, and T have shown on the opposite side
of the machine means for tapping nuts, and
at opposite ends of the machine, mechanism
for turning the stems of bolts, and mechanism
for shaping the faces of the nuts and the bolt-
heads. These devices, however, form no part
of the presenf invention.

On a foundation-plate, A, which containsa
reservoir or tank for the water to be distrib-
uted to each tool, are securely mounted the
frames B B, connected together by the cross-
pieces B'.

On the side frames, B, are fastened in any
convenient manner the brackets B’ and B?
supporting, respectively, the bolt- turmng and
head and nut shaping devices, Figs. 1, 2, and
3. Cast-iron tanks or 1eceptacles BJ, pro
vided with a false Dottom, which is perfo-
rated with holes and covered with coarse can-
vas, so as to filter the water which has been
used for cooling the tools and whiech is re-
turned constantly to the reservoir, while the
finished article and the turnings remain in the
receptacles B?, project laterally on each side
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of the frames I3 B. The driving-shaft C is

longitudinally mounted in the center of
machine in bearings fastened upon brackets b,
cast with the frame which can only be. seeu
in the plan view, Fig. 2. The driving-shaft
C receives its rotary motion from the graded
pulley D, on the side of which is secured a
tly-wheel, D', in order to regulate the move-
ment.

At the ends of the shaft C are the bevel-
wheels F, which engage with correspond-
ing wheels, ', operating the two transverse
shafts €’ ¢, the bearings of which are in
bosses b’ b’ on stands upon the frames, and each
of these shafts operates simultaneously two
die-stocks or screw-plates, H, situated on one
side of the machine, and two tap-holders, K,
on the other side of the same, by means of the
pinions G G &' G, provided with coupling-
clutches.  The two spur-pinions G &, which
operate each, respectively, two couespondmo
wheels, G* G*, (one for each die-stock,) are
loosély fitted upon the shafts €' ¢ when they
are disengaged with “their corresponding
clutch; but as soon as this latter is engaged
with the said pinions, (which operation is per-
formed by pulling simply on the horizontal
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rod g,) they will rotate with their shafts and | lugs 5, which enter notches or recesses 6 in

operate the wheels G* %, in order to revolve
the screw-stocks H, the shafts of which C* C?
are mounted in tire same manner as the shafts
"¢, there being one on each side of each
shaft €’ and at equal distances therefrom.
The other two pinions, G’ &, which serve to
give motion to the tap-holders, K, are also
loose on their shafts ¢/ ', and may be. en-
gaged by pulling on the forked hand-lever
¢~ 'The pinions G’ & engage with interme-
diary pinions, G* &, turning loosely on studs
projeeting from the standsd’;.in order to-ach
upon the wheels G* G the shafts of which C
¢’ are sitnated underneath the: shafts C* (2 of
the screw-plates, and do not extend through
the whole width of the machine, but are mount-
ed in bosses ° % on the receptacle B and the
frame at one side of the machine. : The driv-
ing-shaft C has besides the -bevel-wheels I at
its ends, another bevel-wheel, I’ fizxed on its
middle, which engages with a corresponding

. wheel, F% the top-end of a vertical shaft, CY
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which has its upper bearing in a cross-piece,
0%, of the frames, and itsloweroneina bracket,
0*, projecting from the frame. . The bevel-
wheel E* on its lower end engages with a cor-
responding ‘wheel, % on the inner end of a
horizontal transverse shaft, C°, which has its
bearings 0° on :the lower part of the frame.
The wheel I on the outer end of this shaft
drives a longitudinal shaft, C', the bearings of
which are mounted in brackets »", connected
with the frames. A pulley, 1, at one end of
this shaft gives motion to the stem-turning
mechanism by means of a belt or strap acting
upon a pulley, I', on the main shaft of this ap-
paratus, and a pulley, I*, at the other end op-
erates the pulley I’ on the driving-shaft of the
bolt-head and nut-shaping mechanism.

Having now given a general insight of the
operating actiou of the various arrangements,
the different parts and their special working
will be separately deseribed, and in order to
proceed regularly I will first show the slidin
bolt-holder in all its details.

The sliding bolt-holder L is represented on
a larger scale in Iigs. 5 and 6 of Sheet V, and
in Tigs. 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, and 27 of Sheet IX. The bolt- holder
proper consists of a cylindrical box having a
globulous head, ¢, held on the end of the tube
[’ by the nut 7, screwed on the sleeve 2, which
in turn is serewed on the tube #. The bore
of the said box is tapering from its inner to
its outer end, and said box is provided with
inwardly-projecting lugs 1 on its outer end,
to enter the grooves 2 of the four gripping-
jaws «, which slide in the said box, and are
provided with dovetail-shaped ends 3. The
dovetail ends 3 of the gripping-jaws work in
radial dovetail slots 4 of the flanged and
threaded ring «*. A flanged nut, 7, is serewed
on the outer end of the head a, with its flange
outside of the flange of the ring ¢? and a nut,
I, is secrewed on the end of the said ring «’.
The inner end of the head ¢ is provided with

o
=]

the end of the tube I*. By this construction
the head, while it is prevented from turning,
yet is free to follow all the movements of the
bolt, and by advancing or withdrawing the
nut , the gripping- jaws «' are brought to-

gether  or' spread out without' leaving 'the -

ring &, by sliding up and down on the faces
of the conical hollowed box «, and thus clamp
the stems or heads of. bolts between them, so
as to perfectly center-and firmly secure them
in the sliding ‘bolt-holder L. . ‘The slides I
which-may be of any convenient length, travel
in bosses * cast on the receptacles B%, so.asto
slide longitudinally in these latter under the
puall.of the boit in course of threading, and to
prevent-their turning. : The: feather d on the
slide is guided in a groove of the boss b%. At
the middle of the feather d is fixed on the
slide a small bearing, ¢, in which the rod f,
with'its tappet &', the object of which will be
hereinafter explained, is adjustable by means
of screws ¢'.. ' The sliding nut-holders: I/ on
the opposite:side :of the machine are guided
identically in the same manner by means of a
feather, d@. 1t will be understood:that the tap
is provided with an ordinary square head, by
means of which it is secured in thetap-holder
K in order to rotate with this latter.

As I nowwill proceed to the description of
the construetion of the inner mechanism or
devices of the die-stock or screw-plate H, I
will first illustrate: the ecutting-tool 8 in its
structure and. multifariousness of its: prop-
erties.

The universal adjuastable cutting-tool illus-
trated on a largerscale in Figs. 13, 14, and 15,
Sheet VI1II, consists of a mere piece of a flat
steel bar, in one side of which triangunlar or
rectangular grooves, according to the thread
to be made, are cut on a planing-machine or
otherwise. It will be readily seen that Ly thus
grooving the tool, ribs will be formed on it
at any convenient distances apart and of any

depth. Asit is the amount of obliquity of the -

lower or cutting edge of the tool which deter-
minds the piteh of the screws, any desired
shape or bevel may be givenin two directions
to the tool by submitting it to the action of a
grindstone. If it is desired to make a right-
handed screw, the obliquity given to the cut-
ting-tool is to the left, and if the thread is to
be left-handed, the obliquity given to the cut-
ting-tool is to the right. To make screws of
two threads the obliquity is doubled, and for
three threads, tripled.

It will be réadily seen that perfectly true
screws can be easily made with this kind of
cutting-tool, because the pitch of the screw
may be varied at will, which has never before
been possible with any of the dies, screw-plates,
or chasing-tools in existence. It will further
be seen that by means of its peculiar adjust-
ment in the screw-stock this tool will really
cut the thread on the cylindrical surface of
the rod or stem without compressing the lat-
ter or squeezing it between the tools, whereby
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the elongation of the rod and wringing of the.

thread is prevented.  Ih a word, my univer-
sal cutting-tool does not rub, but it will eut
as well at the heel as at the top of the thread,
so as to cut the latter in a most precise man-

- ner on the metallic surface without otherwise
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affecting the rod, which hasnever before been
possible by all existing chasing-tools.
in cutting serew-threads in a lathe, the thread
is not strictly true, because the screw to. be
threaded becomes heated during the opera-
tion and elongates, and when it is finished and
cools down it shrinks again. By the arrange-
ment of my improved tool all these difficulties
are obviated, and for this reason I eall my tool
a ‘‘universal adjustable cutting-tool for thread-
ing screws.”” The so-prepared tools for cut-
ting threads of all sections are then adjusted

.on-the tool-holders in the die-stock I, which
-is represented in Figs. 7, 8, 9, and 10 of Sheets

VI and VII.

The tool-holders Q are shown in section in
Tigs. 9and 10. They are three in number in
die-stocks for threading rods, the diameter of
which does not exceed forty-five millimeters.
For rods of greater diameter the number will
increase to four, five, &ec., according to the
various diameters of the rods. It will be
well understood that when the number of the
tools in a die-stock H is increased, all pro-
portions of this latter and of the whole ma-
chine should beincreased accordingly. The

“tool-holders Q are provided at their inner ends

with a projecting nose, ¢, ¢ ‘1ga1nst whieh will
rest the end of the tool S which is flatly placed
against the tool- holde1 and firmly “secured
to this latter by a pressure-screw, &, passing
through a projection, ¢/, on the outer end of
the holder. When the tools are thus fastened
to their holders they will be in a tangential
position with respect to the rod or stem to be
threaded, and it will be clearly seen that not-
wwhstqndmg their powerful cutting in  the
surface of the rod by the revolutions of the
die-stock they will not compress or squeceze
the rod or stem. From the back of the tool-
holder, near its inner end, and radially ar-
ranged with respect to the rod to be threaded,
projects an innerly-threaded socket, ¢*, which
slides within a socket, », on an iron ring, R.
This latter is secured to the back plate, P8,
cast on the hub P7 of the die-stock, Fig. 9.
The whole is solidly champed in a hoop, R/,
having a rim, s. This small rim will prevent
the tulnmvs and other dnt falling behind the
serew- plate

‘With each of the threaded sockets ¢’ engages
a screw, p, provided with a pinion, p/, turning
freely in the socket r, and kept in place by
the two washers s’ s>.. The pinions p’ are ac-
tuated by meauns of racks », traveling in hori-
zontal holes in the screw-plate, and fastened
to the engaging-sleeve N, sliding on the hub
P" of the screw-plate. 1t will be seen that
when the sleeve N is moved along the hub P’
the racks # will cause the pinions p’, with their
serews p, to turn in the sockets ¢°, and thus

Even’

L2t

will bring the cutters nearer or draw them
away from the center or from the rod to be
threaded.

In ring R and hoop R'are provided slots in
which the outer projections, ¢/, of the tool-
holders areguided. Thelarge portion or base
of the projections ¢ rests and slides against
an inner straight portion of the ring R, Ifig. 9.
It will thus be seen that in order to withdraw
the tools from the stem it will be sufficient to
give a slow retrograding motion to the sleeve
N to liberate the rod or bolt, which may then
be easily removed from the die- stoek.

To adapt the cutters to bolts of smalle¥ or
larger diameter, a similar sliding of the sleeve
N is merely required without affecting their
tangential position with respect to the rod or
stem. A guide-plate, &', Fig. §, for the rod
or stem to be threaded is screwed upon the
inuer ring, R, after the cutters have been ad-
justed, to prevent the bolt from falling be-
tween the tools when it is disengaged. The
turnings will fall npon the sloping edge s* of
the hoop R', and thence into the receptacle B
The guide-plate S is so formed that water can
pass through to wash out the dies and carry
away the turnings;

Figs. 11 and 12, Sheet VIII, represent a
ﬁxed standard sme“ phte, combmed by
means of my cutting-tools.™ It consists of a
cirenlar plate, X, havmg a central aperture
unifornily surrounded by the three projecting
rests z, from which extend three slots, which
are tangential to the central aperture. In
these slots the tools S are inserted, the lower
or cutting edges of which are channeled and
rest on the cledts or projections x, against
which they are plessed by means of the
pressure-screws §* %, so as to be firmly held
in'place.

All the engaging and disengaging move-
ments of the tools in the die-stock, as well as
the movements for adjusting them to the di-
ameter of the rods or stems, will be effected
automatically by means of special mechanism
hereinafter described. The lever M, Figs. 3,
7, 8, 9, and-~10, is pivoted upon a bolb on a
bracket cast on thetank B’. The upper forked
arm of this lever has on its ends stnds which
engage in the circular groove of the sleeve N,
The longer under arm ends in a pin or plun-
ger shdmn in a hollow arm, M’, which is piv-
oted upon a nut, M* on a selew M?, the lat-
ter having a hand - wheel, M This screw
turns freely within the disen gaging-shaft O, in
which it is kept in place by a cir cular groove
on its surface, which embraces a transverse
pin in the shaft ©. This latter is supported
inalaterally-projected socket and correspond-
ing boss, 0°, and slides longitudinally in them.
At the other end, opposite the screw M the

shaft is provided with a roller, e, and abont,

in its middle it is traversed by a slot receiv-
ing the upper end of a rock-lever, O, pivoted
to the bracket I’ of the frame, the lower end
of which lever passes in an identical manner
through the pressure-shaft 0% encircled by the
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spiral springs o° o, and sliding longitudinally
in boss and socket 6 0. 0" ¢® are india-rub-
ber washers, serving to break the shock or
brunt of the shaft O’ Atoneside of the rock-
lever O’ the shaft O is provided witha hollow,
p% in which plunges (when the tools or dies
S are engaged) the bolt P, keeping thus the
shaft O in place and the dies ready for cutting.

Upon the bolt P acts a spiral spring, I,
lodged in a socket, %, and encireling the tie-
rodp’,whichisarticulated with the connecting-
rod p*, pivoted to theright end of the lever I
This latter rocks on a bearing, p® connected
to the frame in any convenient manner, and
its left end or arm, P, serves as a strike to a
roller fitted at one end of the arm P°. This

latter is transversely guided in the frame and

forced to its normal position by the spiral
spring which enciretes the rod P° extending
through the frame, and at the end of the said
rod P¢ is mounted a finger or stop, p'. All
these arrangements are shown in Fig. 3, and
for each die-stock I is provided such a dis-

_engaging mechanism conveniently fitted to

the frame. Thus there are in the present in-
stance four of these disengaging or die-actu-
ating arrangements, and .consequently four
disengaging-shafts O with roller e.

In front of each of the rollers ¢ is mounted
loosely on the constantly-rotating shaft C*a
cam, Q° Tigs. 1, 2, and 3. Two clutches, Q
Q, are also mounted on the shaft C', and each
of these clutches is placed between two of the
cams Q°, and is so arranged that it may en-

5 gage with a counterpart on each cam as re-

quired. Thus by pulling the clutches to the
right or the left hand the corresponding cams
will be engaged, which travel of the clutches
Q' will be effected by meansof two levers, Q,
pivoted on projections ¢* of the frame, Fig. 3,
and extending through the whole machine,
Fig. 2, in such a manner that it can be acted
upon at the end opposite to the clutches by
the knee of the workman. When the tools
or dies S in the serew-plate I are engaged or

shut—+that is to say, when they are inposition |

ready for cutting the thread on the rods or
bolts—the bolt- P, contrarily to its position
shown in the drawings, is piunged in the notch
p® of the disengaging-shaft O by the pressure
of the spring P, and the rock-lever O’ stands
vertically between the two sifafts O 0%, and
springs o* o* of the latter bear heavily against
collars of the shaft Q% If, now, arod or stem
is to be threaded a certain definite length, it
is fastened in the sliding bolt-holder I, pre-
viously described, and the rod f, with its tap-
pet ¥/, is adjusted according to this length in
its bearings e. The die-stock as it rotates and
threads the rod acts as a nut and draws in-
ward the said rod, together with the slide I,
in which it is held until the tappet & meets
“the finger p* of the rod Pf, connected to the
arm P? the roller of which strikes now against
the lever-arm P* and raises the rods p* »’ and

the bolt P. Through this lifting of the bolt

P the disengaging-shaft O becomes free and

“the springs o° o' on the shaft O®impel this lat-

ter toward the right hand, which movement
is transmitted in the opposite direction by
the intermediary rock-lever, O, to the disen-
gaging-shaft O, which moves toward the left
hand. By this movement it has roeked, by
means of the pivoted arm M, the lever M and

“caused the sleeve N to slide on the hub of the

die-stock in order to actuate, by means of the

~
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racks n, the pinions p’ on screws p, Fig. 10, .

which will thus retract the tool-holders Q and
disengage the dies S.

" To engage again the dies or cutting-tools on
a fresh bolt, the workman presses his knee
against the lever Q° to turn it to the right or
left hand, according to the die stock or plate
to be operated, and the clutch Q on the shaft C°
will gear with the cam QP which, by its ro-
tary motion, bears or strikes vigorously against
the roller e on the shaft O and thrusts the lat-
terback. Thebolt P will plunge again intothe
notch p°, and the shaft O is again secured and
the dies engaged until the bolt P is again
raised. Asasingle revolution of the cam Q,
by acting against the roller e, will be sufficient
to thrust back the disengaging-shaft O to its
normal position, the cluteh Q' is brought again
to its central position, when the workman re-
leases the lever O by means of flat springs ¢,
arranged on each side of the latter, and these
springs are shown in Fig. 4. These springs
press against the levers when they are under
pressure of the workman’s knee, and therefore
pull them back to the middle as soon as re-
leased from the pressure of the knee. .

In order to adjust the dies or cutting-tools,
as required by the different diameters of rods
or stems to be threaded, the hand-wheel M? is
turned either to the right or left, according as
to whether a larger or smaller rod is to be op-
erated upon. It will be readily understood
that the necessary movements are effected by
the displacement of the adjustable nut M*.

Asallthe movementsare madewithrapidity,
by nieans of a machine thus constructed, with
four die-stocks and four taps, which is the
preferred type, can be made eight thousand to
nine thonsand bolts a day of ten hours work.

It will be readily seen that by modifying
the proportions of the whole mechanism rods
of any desired length and diameter may be
easily threaded; but when very thick bars are
to be threaded I prefer another type of the
machine, arranged with two die-stocks and
having a fly-wheel on each side, and for work-
ing very small bolts or screws I use machines
provided only with a single small screw-plate.
In a word, my die-stock or screw-plate, with
universal adjustable cutting-tools, is applica-
ble in all various manners to the threading of
the smallest bolts, and also to the threading
of the thickest bars or spindles.

The stem-turning mechanism shown at the
right of Fig. 1 consists of chuck v on the lower
end of shaft ¢/, journaled in projections «* a*
on the frame A’, secured upon the support B
of the frame B, for holding the head of the
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bolt and a cutter secured to the base A*of the
frame A’. The shaft ¢ is driven from the
shaft ¢°, by means of a belt from the pulley I
on said shaft ¢° to a pulley, I’, on the shaft ¢°
provided with a bevel-wheel, «/, meshing
with the bevel-wheel w on shaft +'. The pul-
ley T’ on the shaft ¢* is locked to the shaft by
aclutch, the movable portion of which is con-
trolled by a forked lever, 4, and a spring, ,
attached to a pin plOJeetmn from said lever
and to the frame A’. The outer end of the
lever ¢ is provided with a screw, K*. The
clutch is disengaged by a weighted lever, V,

. pivoted to the top of the frame A’ and con-
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nected to the shaft ©" by link m swiveled to
said shaft. A plunger, R? operated DLy the
treadle R’ is employed for forcing the bolt
out of the cutter W.

Mechanism for shaping the faces of the nuts
and heads of bolts (shown at the left-hand side
of Fig. 1) is mounted on a frame, A” A? sup-
ported on the bracket B, projecting from the
main frame of the machine, and is operated
by a belt from the pulley I* on the shaft C,
passing around the pulley I°on a shaft of said
mechanism.

A forcing-pump, z, isacted upon by a crank
of the shaft C% and raises the soap-water or
other liquid serving to lubricate or to cool
the toolsinatubeor tubés, Z, extending longi-
tudinally over the machine, and having con-
nected to it the transverse feeding-tubes 27
which lead the water to the several tools or
cutters in work by means of secondary tubes
or waste-pipes.

I claim—

1. In a machine for forming screw-threads,
the combination, with the die-stock H, of the
cutter-holders Q, the screws p, and the means,
substantially as described, for operating said
screws, substantially as herein shown and de-
scribed.

2. In a machine for forming screw-threads,
the combination, with die-stock H, provided
with the holders Q, carrying cutters S, of the
screws p, provided with the pinions p’, the
racks », and the means for operating said
raeks, substantially as herein shown and de-
seribed.

3. In a machine for forming screw-threads,
the combination, with- the die-stock H, pro-
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vided with the hub P‘ of the holders Q, the
cutters S, the serews p, provided with pin-
ions p’;  the racks n, the sliding sleeve N, the
vaoted lever M, and the means for vibr atmfr
said lever, substantia]ly as herein shown and
described.

4. In a machine for forming screw-threads,
the combination, with the die-stock H, the
sleeve N, and the means for operating the
cutters of said die-stock from the sleeve of the
lever M, the pivoted arm IM’, the. screw
M?, the wheel M, the nut MY, the shaft O,
the cam QY the knee-lever Q?, the shaft Cr
and cluteh @, substantially as herein shown
and described.

5. In a machine for forming screw-threads,
the combination, with the die-stock H, the
shaft O, provided with the notch % the cam
Q’, the screw M?, and the intermediate mech-
anism for operating the cutters of the die-
stock, of the sliding bolt-holder I, carrying
tappet ¥, the spuu pxessed rod P°, provided
with arms PP, the lever P, provided with
the arm P, the sprmo pressed bolt P, and
connecting- 1od P’ p*, substantially as hexem
shown and described.

6. In a machine for forming screw-threads,

the combination, with the die-stock I and
the sliding bolt-holder L, carrying tappet &/,
of the spring pressed rod P° provided with
the arms p* p? the lever P", provided with
arm P, connecting-rods p* p’, spring-pressed
bolt P, shaft O havi ing notch pf shaft O° hav-
ing springs ¢®o Suuoundmg it, "rock- 1ever O,
cam Q% and the intermediate mechfmlsm f01
communicating the movement of shaft O to
the cutters of the die-stock, substantially as
herein shown and described.

7. In a machine for forming screw-threads,
the combination, with the tube * and the head
a, of the sliding gripping-jaws «, the nut {

and the ring I, substantially as herein shown

and described.

- The foregoing specification of my improved
machinery for turning, screwing, and shaping
bolts and nuts signed by me this 9th day of
August, 1883.

EDMOXND PIERRE BAVILLE.
‘Witnesses:
Avuc. FORISSEN,
EMILE HUYTS,
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