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Slmllar letters denote like p'uts 1n the sev- 50

Be it known that I, JAKORB STDHLI a citi- | eral figures of the drawings.

zen of Switzerland, remdmg ab Danbury, in
the county of k I‘a,uheld and State of Connecti-

cut, have invented certain new and useful Im-

-1)1e\rements in Machines for Manufacturing

- Metal Screws; and I do hereby declare the fol-

lowing to be a full, clear, and exact descrip-
tion 01 the mvenmon stich as will enable oth-
ers skilled in the art to which 1t appertams to

~ make and use the same.

L5
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- My invention relates to certain novel and
useful improvements in machines for the man-
ufacture of metal screws, and has for its ob-

Ject to provide such a machine as shall be uni-

form, automatie, and constant in its move-
ments while at the same time. the work ac-
compllshed shall be superior in every respect;
and with these endsin view my invention con-

sists in the details of construetion and combi-
“nation of elements hereinafter fully and in

detail explained, and then speelﬁcally desig-

 nated by the claims.

25

In order thatthose skilled in the art to which
my invention appertains may more fully un-
derstand its construetion and operation, I will

| proceed to describe the same in detail, refer-

30
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ring by letter to the accompauymg dmwmn‘s,
forming pfu:'t of this specification, in which—
Figure 1 is a plan view of myimprovement;

Fig. 2, a central vertical longitudinal section
thl on n*h the mandrel; Fig. 3, a side elevation

of the machine. I‘lg 4is @ rear view with
the table in section, showing the arrangement
of the bed-plate on the dovetailed bearings,
and also the friction-rolls which operate on
the head of the quill. Fig. 51s a cross-section

~ looking backward, taken at the line @ x of

the dies clamped therein;

Fig. 2. Fig. 6 is a view looking forward,
tcLLen at the line x x of Fig. 2. I‘lg 7.18 Q
detail sectional view of the die-holder with
Fig. 8, a similar
view of the die-holder without the sleeve and
dies; Fig. 9, a detail perspective showing the
1116(3henism for shifting the belts; Fig. 10, a
cross-section taken at the line y y of Iig: 1;

~and Figs. 11,12, 13,14, 15, 16, and 17 are de-
- tail views ef the sever al cams used in my 1111-

provement.

‘of the mandrel, and L the chueck, rigidly at-

A is a mandrel meuuted within standards
B C, secured to or formed integral with a
Slldmg bed-plate, BY. Within this mandrel
is a quill, D, provided with head I& at one ex-
tremity and secured at the other end within a
cross-bar, F. This cross-barisastraight piece
of metal extendmn through the mandrel and
projecting above aud below, as shown, the
opening in the mandrel through which 'said
cross-bar extends being elongated, 1n order to
allow a suitable play to the l‘tttel as will Dbe
seen by reference to Fig. 2. |

G is the cap-piece, secured to the outer end

5SS
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tached  to said cap.  Within thls ehuck are
jaws I, adapted to grasp and hold the wire.

J J are set-screws passed through the chuck,
above and below, and bearing against the
jaws. On the heads of these screws are short 7o
crank-arms K, (see Figs. 1 and 2;) which are
connected at one extremity, by COI]IIGCBIIIG‘ rods =
L, to a cross-piece, M, on each. extremlty of
the cross-bar F. (See Figs. 1, 2, and 4.) It

~will be readily understood that movement of 75

the eross-bar in the elongated slot ¢ will oper-
ate the set-screws J, and thereby tighten or |

release the jaws I, as the case may be.

N 1s a 1}103eet111cr arm secured w1th111 the
standard C. Pivoted within this armisanup- 8o
right fork, 0, (see Figs. 1, 2, and 4,) provided

with lug P and rLdJUStlI]g -serew Q.

R R are anti-friction rollers pivoted to the
branches of the fork O, whose function will be
1)1esent]y explained.

S is a lever pivoted at the same pomt with
the fork O, and provided with lug I. This
lug 1s opemted upon by the cam U, all of
| which will be hereinafterset forth. By oper-
ating the screw @ the fork is thrown nearer go
to or farther from the head I of the qu]ll as the -
case may be, so that when the lever Sis lifted
by the cam U the fork will be forced forward
more or less. The quill D is so arranged

35

within the mandrel as to slide freely and to re- 95
turn to its normal position by the action of a
coil-spring, V,placed around the quill and con-

i fined between the head B and the mandrel.
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The action of the cam U raises the lever S,

and forces the rollers R against the the head
I, thereby pushing the quill inward and caus-
ing the cross-bar to operate the set-screws J,
as heremnbetfore set forth, and the adjustment

of the screw () determines the extent to which

the quillis moved. Arranged onthe mandrel
are loose pulleys W and X and fast pulley

Y, the latter of which operates to cause the

1O

_IS
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mandrel to revolve, and thereby impart alike
niotion to the cross-bar F and chuck H.
When the quill revolves and the rollers IR are
brought against the head I, they will be like-

wise revolved by said head and unnecessary '1

friction thereby obviated.

Z 18 an upright post secured to or cast mte-
gral with the bed- plate. Pivoted to this post
are jaws A/, constructed after the manner of
SCISSOTS, andhawnwslots B’ extending through
their lower portlons

(" 1s a cross-bar having pins « plQ]GCtll]ﬂ
ab 1ts extremities, which travel in the slots I3'.

D" 1s a rod ad] ustably attached to said cross-
bar and to the lever E'. - This lever i1s pivoted,
as seen at I, to the bed-plate, and is provided

at its heel end with an adjusting-screw, G',

which projects upward within the field of move-
ment of the cam H’. The bevel of the cam
duaring its revolution strikes against the serew
', and the latter rides down said bevel, there-
by forcing down the rear end of the lever B
and raising the forward end. The rod D’ be-
ing attftched to the lever I and cross-bar C,
the movement of the lever will cause the smd

rod to imee the said cross-bar upward, and

the pins a’ traveling in the slots B, it follows
that the portions oi the jaws below the PLvotb-
point b will be spread farther apart, and the
upper or grasping
be brought closer together, for the purpose
")1esently explained. In th(, post Z 1s a small
hole, ¢, for the wire to pass through, and which
acts ’tS a support for the wire.
of the jaws A’ls reguiated by the throw of the
rod D', and this depends upon the adjustment
of the serew G, by means of which the cam H’

.18 caused to operate, so as to force the rear end

50
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of the lever I down more or less, thereby in-
creasing or decreasing the upwm d throw of
the forwmd ettlenuty of said lever.. The rod
D" may be-adjusted vertically by means of the
screws d ¢, in order to compensate for any de-

‘crease or 1ncerease in the throw of the lever T

The bed-plate 13, having the standards B C,
18 arranged to Shde on a dovetmled block, l”
secured to the table B, (see Figs. 2, 4, and 5 )
sald bed-plate being actuated : ‘LS follows A
post, J’, projects upward from the bed-plate
B A bell crank lever, X', is pivoted to an
upright, I/, secured to the table B”. Oneend

of this 1ever 1s provided with an anti-frietion
roll, M, which rests upon a cam-wheel, N/,
the other end being adapted, by means of an
adjusting-screw, O, to abut against the post
J’y as will be presently explfuned |

P" 1s & pin secured within the post J’ and
projecting therefrom, as shown at Fig, 3. '

302,

- the serew O abuts against said post.

portions of the jaws will

The movement |

action of the lever Y.

525

Q' 1s a coil-spring attached to the bed-plate

B* and to the upright L/, which returns said
| bed-plate to its normal position after it has
| been moved forward by the action of the lever

K’. When the cam-wheel N’ operates on the
roll M, the forward extremity of the Iever K’
18 thrown toward the post J’, and the serew O
abuts againstthe latter and forces the bed-plate
B*and standards B C forwar d, and the mandrel
A and chuck H will also be moved forward ac-
cordingly. Thetiming ofthemovementsofthe
quill and bed-plate i1s such that the forward
movement of the latter takes place when the
backward movement of the former has caused

the set-screws J to close the jaws I on the wire,

so that it will be readily understood that the
wire being gripped by the jaws, the said
movement of the bed-plate will cause the wire
to be fed forward. The pin P’ is vertically
adjustable within the post J’, said post being

‘slotted for this purpose, and the lower por-

tion of the lever K’ will strike said pin before
The ac-
tion of the lever %gmnst the pin, and the con-

S0

QO

sequent movement ot the bed-plate,takesplace

while the wire is being turned down by the

‘turning-tool, and the subsequent action of the

screw O throws the wire within the thread-
ing device. This device consists of a rod, R,
mounted in bearings &', the rear end of this
rod being hollow and threaded externally, as
seen in Figs. 7 and S.

1" 18 a sleeve running on said rod.
is conlcal and split, as seen in Figs. 7 and: S,
so as to have a spring movement.
screw-threading dies U" are placed in a recess,
V', in the Sphb rod, and clamped by mm])]y
running the sleeve T" up the incline or conical
part of said rod. Theé rear or threaded por-
bion of the rod R’ may be made detachable
from the rod 1itself, in order to facilitate the
changing of dies or making necessary repairs.

W' is a rod pivoted at f and operated by

the cam ‘"‘{’, as will be seen by reference to

Figs. 1 and 3. When the rear end of this rod
1s forced down by the said cam, the forward
end flies up, the construction and operation
of the cam and rod being precisely like that
of the previously- descrlbed cams and rods.
The forward extremity of the rod W’ is con-
nected to a bell-crank lever, Y', by means of
spring, 7', said lever Y’ belnn pivoted to a

support, A ]_)lQ]BCtlIJD from the table B” of

the nnchme

T'he rod.

The said

93
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C” is an adjusting-screw which determines

the extent to which the rod R’ ismoved by the
“When the movement
of the rod W’ raises the lower portion of the
bell-crank lever Y', the upper portion will

- be thrown toward the rod R’, and the screw

C” will strike said rod and move it within
the bearings &', and thereby carry the dies U’
toward the wire. In order to prevent the le-
ver from throwing too far, an adjusting-serew,
D”, is passed through said lever so as to abut
against the forward standard, .

¢is alug projecting from the rod . When

125
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the revolving wire enters the dles U they and l

. Ut: |

10

£S5

- rigidly secured t0 a Cross- -bar, 1, having a
laterally-projecting arm, J”, the construeblon

- 20 and relation of .sald CroSS- ba,r and arm thus

“erank lever.,

29

~ forward end of the lever K”.at its upward

18 to operate the rods H” and shift the belts

35

~ rods " and to the standard B, and operates

4.0

43

cordingly, and the action of the rod W' and
its operating-eam being likewise regulated

; in order to properly time the motlon of the |
} latter being rev olved by the mdmﬂ,ry WOInl-

shaft P”.

'_60

~ bearing, T7, (see Jig. 10,) on the table B” of |

I, ELHd prevent any further rOtation until said

‘the operation of threading has been finished.
The rod i1s then free to revolve,

rotation of the rod R/, so that the screw may

‘in the case of the levers and cams previously

latter regulates the throw of sald arm. The

‘Within these br ackets the cross-bar I” is jour-

ism which operates to thread the screw is such

- therod will of course be turned around by frie-

tion; butthelug g will strike againsithe ledge

rod has been foreced backward, so that the pin
will pass the ledge, and this latter movement
18 so timed that it occurs immediately after

which of
course prevents the thread from belnﬂ' muti-

lated or torn off. 'When the belts are bhlitﬁd
a pawl, ¢, and ratchet j prevent the reverse

be readily withdrawn from the dies.

" F” are belts running in opposite direc-
tions, and G”are the shifters attached to rods |
H”. (See Figs. 1, 3, and 9.) - These rods are

forming a rock-shaft, while the movement of

the arm J” and the rods H” i1s that of a bell
K" is a lever plvoted ‘Lb 71,., and operated by

the cam I/ in precisely the same manner as

referred to and specifically designated. The

movement will operate the arm J” through
the medium of the adjusting:secrew M"”. The

result of the upward movement of the arm J”

on the pulleys W Y X, for the purpose of re-
versing the movement. of the fast pulley Y.
‘N is a coil-spring attached to one of the

to return the said rods to their normal POsl-
tion, and thereby reshift the belts after the
can "1 has ceased to operate the lever K”,
Q" are brackets projecting laterally from
the bed-plate BY, and extending downward.

naled, so that it will be readily understood
that when the bed-plate B*is moved the arms
H” will be carried along with it. The timing
of the shipping of the belts and the mechan-

that the former movement takes place imme-
diately after the screw has been threaded, and
withdraws the screw from the dies U’, the
movement of the bed-plate being timed ac-

rod .
P” Q" are the cuttel and turning tool car-

riers, respectively, arranged to tlavel longi- |
tudinally on dovetailed bealmns R"” on the ]
connecting-plate 8”. This plate is construet-
ed to reciprocate laterally on a dovetailed |

N

the machine. - |
U” V" are the euttel and turning tools re-

spectively, and they are aummed in any or-

‘have a free longitudinal action.

~operated by the cam 1.

"to slide back to i1ts full extent.

X” are screws, by means of which the boxes
may be adj usted |
Y are the screws for %d]ustmﬂ the earriers.

ings secured to the carrier Q. |
A" is a rod housed in sockets B”’ S0 as to

end of said rod is an anti-frietion roll, C”.
D" is a cam which operates on the said
roll, so as to throw the rod forward. At the
forward extr emity of said rod A"’ is arranged
a sliding block, E”, which travels 10n01tu(11
nally on a dovetailed bearing, B, a projec-
tion, €.

"G is a piece of metal pivoted on the upper
face of the block K", and adjustable by means
of screws H'”, which forms a track or bearing
surface for the roll Z”. This bearing surface
iIsalwaysinelined,and theadjustment is merely
for the purpose of changing the inclination.
When the cam D" acts on the roll C”, the rod
A”" will be thrown forward and the inclined
track G will be forced ahead against the action
of thespring J”,and the msﬂleney of thespring

Ab the rear

s
Z" is an anti-friction roll, ]0111 naled in bear-

75
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on- sald sliding block 1m1)11]f1111g )
.aﬂ‘amst the forward end of the rod A,

GO

' will cause the roll 7Z” to travel down Sfud |

track, thereby causing the carriers P” and Q"
to slide on their bearings toward the track, as
will be readily understood.

The spring Jr

95

keeps the roll C in constant contact with the

444

cam D™, so that a pI‘Opel action may be in-
sured.

K" is a stop-lever, pwoted as seen at /, and
A spring, M"” re-
turns this lever to its normal position when
the operation of the cam has ceased. The

timing of the movement of the bed - plate

B! and of the operation of the mechanism for

cutting off the screws is such that during the

100
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backward slide of the said bed-plate, and im-

mediately before the cutter U” commences to
perform its function, the cam L” will operate

.on the rear end of the lever K™, and thereby

throw the forward extremity thereof down, so
that the adjustable abutment N, secured to

the bed-plate, will strike against the said le-

ver and hold the said bed-plate against any
further backward movement until the cutter
has entirely done its work, when the cam L™

will in its revolution ]ea,ve the lever, and the

iI10

1_1'5

action of the spring M will return the latter

to its normal position and allow the bed-plate
The cams
herein mentioned are all ordinary peripheral
cams secured on the common shaft O, the

The operation of my improvement Is as fol-

plained, and as the jaws I are closed on the
wire the latteris fed forward. Whilethe wire,
is being fed, the cam D will have ceased to
force the rod A™ forward, and the resiliency
of the spring J” will Opemte to draw the block

dinar y boxes, W7, secured to the carriers P” | K backward and cause the roll Z” to travel

Q"’

up the inclined track G™, thereby forcing the

120
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lows: The bed-plate B*is forced forward by
the action of the cam N’, as hereinbefore ex- -

130



- carriers P” Q" toslide on their bearings against | anism for actuating the said bed-plate, the
the action of the spring I and in a “direction [ quill and clamping devices, and means for

| actnating the same, and the demces for turn-
ing dUWﬂ threadmg, and euttmﬁ off the Serew T
| substaantmlly as set forth. I .

15
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opposite 1o that previously: set forth, and:
~bringing the turning-tool V" into pGSltlon SO
as to reduce the wire to the diameter of the
desired serew. - The continued movement of |
- the bed-plate now forces the wire within the
. threading device, while at the same time the.
. latter 1s ‘forced against the wire by the opera-
1o bion of the cam X', as set forth, the mandrel
andall the parts econnected therewith, includ-

. 1ng, of course, the wire, being meantime rap-
- 1dly revolved by the action of the fast pulley
Y. When the operation of threading has been
~accomplished, the belt ou the 1ast pulley is
shifted by the action of the eam L and the |:
- direction of the'movement of said pulley re-
~versed, all as hereinbefore fully set forth, and.
the threaded screw 1s thereby withdrawn {from
5y the dies, the rod R returns to its normal po-:
. gition, and the bed-plate B* moves backward.
" "When the screw has been earrled backward |
-~ by the bed-plate to the desired position oppo-:
1 gite the cutting-tool U”, the latter will oper-
ate, as hereinbefore explained, and: immedi-
~ately before this operation the cam L will
- operate the stop K, and the bed-plate will |
remain stationary until the: screw has been |

- cut off, when the said stop will ly up and the:
~ bed-plate slide ~back to its limit.
“ately before the latter movement of the bhed-
- plate the cam U will operate to throw the i
- quill forward, and thereby cause the jaws I

o release the wire, as hereinbefore set forth,

40O

while at the same time the jaws A’ will be

caused to grip the wire through the action of
the cam H’, the object of this being that the
mandrel and the several parts connected there-
to may slide back with the bed-plate without
carrying the wire, the jaws A’ operating mere-
Iv to hold the wire and prevent 1t from being
drawn back by {riction. The several parts of

~ the machine are now in their normal position,

50
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and the operation continues asabove described.

My improvement is also adapted for mak-
ing pinion and balance shalts, 1in which case
the threading mechanism would be dispensed
with, the wire being fed forward and revolved,
as hereinbefore described, and the turning and
cutting tools performing their usual functions;
also, by substituting any suitable drill in place

of the threading devme I am enabled to make

hollow shafts or colhrs and the like.

Having thus deseribed my invention, what
T claim as new, and desire to secure by Letters
Patent, 18—

1. In a machine for making metal screws,
the bed-plate supporting the standards, in
which rests the mandrel, in combination with
means for reciprocating said bed-plate longi-
tudinally, and mechanism for gripping the
wire, whereby the latter is fed, substantially
as described.

2. The mandrel having fumnﬂed thereon
the loose and fast pulleys as descubed, and
supported within the standards projecting

S Immedi- |

plate, a wire-conducting

‘nation ¢f a

~from the bed-plate, in combination with mech-

3. In a serew-making: 111&(3]1111

4. In ascerew-making machine,

the 601111)1— -
10nq1tud.1nally recipr ocatmﬁ bed-
plate h“wmg suitable bearings, a 1013%131 hol- .
low mandrel supported in said bearings, and L
thus adapted to reciprocate with said bed-

plate, a wire-conducting quill ‘adapted tore-

the Gombl-:.; |
‘mnation of a IOI]U‘ILU.dIH“LH'y rempmcatmn bed-
plate having suitable bearings, a rotary hol-
low mandrel supported in. said bearings, and -
| thus adapted to reciprocate with said bed-
quill adapted tore-
ciprocate in said maudlel and independently @
thereo®, and mechanism for reciprocating said
- bed- plate and quill mdependent]y of e;Lc,h- .
__other substantially as deseribed. |

80 SRR

ciprocate within said mandrel independently o

thereof, and mechanism for reciprocating said
bed-plate and quill independently of each
~other, and wire-clamping jaws and connecting
‘mechanism for. operating SELId wire, SubSLm-f SRR

tmll v as described.

5. Ina screw-making. lﬂ'IGhllle the. emnbl-.
‘nation of a lonnltudmdlly 16011)1"9{,%1110 bed-

9‘3::[5

plate having suitable bearings, a rotary hol-

Jow mandrel supported within said bearings, .

and thus adapted to reciprocate with said bed-

plate, a wire-condueting quill adapted to re-
ciprocate within said mandrel independently | .
thereof, and mechanism for reciprocating said = -

bed - plate and quill independently of each
other, and wire-clamping jaws and connecting
mechanism for operating said wire- clmnp'ng
jaws stationary with table B”, for holding the
wire whenthereciprocating bed-plate 1"(31)1‘6‘31;8,
and means for operating said jaws, substan-

tially as specified.

6. In a serew-making machine, the combi-
nation of a longitudinally-reciprocating bed-
plate having suitable bearings, a rotary hollow
mandrel supported within said bearings, and
thus adapted to reciprocate with said bed-
plate, a wire-conducting quill adapted to re-
ciprocate within said mandrel independently
thereof, and mechanism for reciprocating said
bed - plate and quill independently of each
other, and wire-clamping jaws and connecting
mechanism for operating sald wire- clamping
jaws stationary with table B”, for holding the
wire when the reciprocating bed-plate retreats,
and means for operating said jaws, secrew-turn-
ing-down, screw-cutting-oit devices, and oper-
atnw mec hanism, Stlbsmntnl]y as deb61 1bed.

7. Iu‘ 3) m%chme for making metal screws,
the combination of the 1ongitudinally-recip-~
rocating bed-plate having attached thereto
means for supporting the mandrel, and the
quill adapted to operate the gripping devices,

with the revolving turning-down, threading, -

100

105

110

I15

1206

-

and cutting-off mechanisms, substantially as

set forth ’md described.
8. The carrierssupporting the turning- down

!




- U, N, H', and D", which operate the levers

- meehamsms

10O

' ~cating the carriers; substantially as set forth.

I5

| W" and Y, spring Z/, rod R’, mounted in bear-

20

25
- bed-plate, quill,

- with the dies T, Sleeve T, ledﬂ*e i, and means
~ for actuating sald rod,

35

n 40 forth.

thereto,
-~ track mounted on a reciprocating bloek, and

for ‘operating the same, bed-plate, means for

turning the latter to its normal position,

K”, adjusting-screw M”, arm J”, cross- bar | I

302,525

and cutting-off tools, and having roll attached |
in combination with the ineclined

SPI'llilgS J" 1, Substantlally as set forth. -
9 The ShELfI} ()"W.'._I Ga,I‘I'Y]_l]{]‘ cCams La’ LH’ LHJ’

W K" K" S K' B and rod A", in combina--
tion with the threading and belt and lifting
adj ustable abutment N", at-
tached to the bed- -plate, the quill, and means |

holding the wire during the backward move- .
ment of the bed-plate, and means for recipro-

10. The ecombination of the cam X', levers

ings &, and the thre&dll]ﬂ‘ devlces, Substan
tlally a,s described. |

11. The threading devices mounted on ‘the !

inner end of a rod adapted to be reciprocated
longitudinally, in combination with means
constructed and arranged to operate against
the outer extremity of sald rod, means for re-

whereby said reciprocation is effected, the
mandrel, gripping dewces
and means for reclprocatlng said bed- plate
and quill longitudinally and independent of
each other, substantially as set forth.

- 12. The rod R’; mounted in bearings ', and
having lug g¢, and with its forward ex;tremlty
split and inclined, as set forth, in combination

substantml]y as de-
scribed. |
13. The Combmatmn of the cam L, lever

Arms H”, shifters G”, belts 1044 I‘” pulleys W

AH!

Y X, and mandrel A substantlally as seb

14. The combination of the cam L™, lever
K", and bed-plate and means for actuating the

latter, substantially as described. |
15. The combination of the,cam U, lever S,
lug P, fork O, with rolls R, quill D having

headD &1mK Cross-bar I‘ connectmﬂ mds,

L, set- SGIG"VS J, and jaws I SUbSt&Iltl‘ﬂ]y as

herein shown. -

16. The combination of the cam N, lever
K’, bed-plate provided with post J, hfwmb
adJ ustable pin P, mandrel A, chuck H hav-
ing therein jaws I quill D, cross-bar F COn -
necting-rods 1, Set screws J, having clanL
arms X, and means for 0pelatmﬂ the quill,

_Substantlally as specified.

17.
E/, having adjusting-screw G, rod D’, cross-
bm C, and jaws A, aubstantmlly as deseribed.

18. The combination, with means for feeding

the wire and memls f01 reversing the move-

ment ofthe bed-plate, of the j jaws A" pivoted to

45

50

55
The combination of the cam H', lever

60

the post Z. and having slots B’ in thelr lower

pmtlons, the cross-bar ¢/, provided with pins

‘a’, and mechanism for operating said cross-

bar, substantially as set forth.

19. The combination of the cam D", rod
block E", arranged to reciprocate omn
bearmn‘ | and pr owded with adjustable] in-

clined track G, spring J”, carriers P” Q,

frietion-roll Z”, tools U” V7, and 5131111'0‘ I,
substantially as set forth.

In testimony whereof I affix my sig natm ¢ 111

presence of two witnesses.
JAKOB STEHLI.

\Vltnesses
JACOB M:]]YFLS |

JOHAN R. I‘AR\TUM.
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