{No Model.)

No. 302,626,

I

0 "

.....

=

I

1
=

il

—sa\—“%

3

ll‘

)

el

5

I IIIU 2

‘ 6 Sheets—Sheet 1.
J. STEHLI. .

METAL SCREW MACHINE.
Patented July 22, 1884.

=N
o4

I Cym

i

i

i

ll |

ml

finn

!rrrmiuulllll
11

el

'\v.

 ——
=g
]

MMNYPHI'

1]

>
<
s
Jecoee—— 3
———
h

>

>
s
i.
=
=

]

S

v 4

,1 Il'”'liimll'“\lma |

[ I}[“‘:":‘

G.

R R TT==

i

“[m

0

mem T

I
!

=== ] =
= g —
= N T N

o

sl | YT
_ b S TS ke
| e/ == prom—
R g _—_Q’A‘. o = N
% J __—: : J““
= - [ =
Y - A
- | === VY
— | ) =

|
I

1¥tmwesses

SNV W icorsosors

Lrvventor

Javcobh G- %.77}/51/ |
A by Floosher V-Srnidily

.%?‘bfys




(No Model.) - 6 Sheets—Sheet 2. -
J. STEHLI.
METAL SCREW MACHINE,

No. 302,625, Patented July 22, 1884,

7

g/ﬁ

Hhwesses '

. N. PETERS, Phato-Lithographer, Washington, D. C.




(No Model.) ' 6 Sheets—Sheet 3.
J. STEHLI.
METAL SOREW MACHINE.
No. 302,525. . %Patented July 22, 1884.
p\ = x (&
L b ] T
acaze= TN
N EE
| |
T : ‘
THH!I[HIH*IIWIIII!lHllIllHl|||]|l|l||vl é _/K
s ’ g“m-”-ll l; Tl —-;; = g
R _J’{{\ ‘Q i z\ é
w;,uilllmm|z|_m-||1g|[||;;7 it EE LT
eI T T al=E
N N = =
\ B
= :EE 7
NI NEED N
R EELE-
N = 5
M 3 = $
3\ :§ T = Im=>
. N [LENEIL o= <
N wWEEEE,
| =
s gh= ==
R e s
. =S N
~ r_\ e e — e
RS =
S N ST _”H =
=
| 8’
Hibwesses S Lrwvertbor

| T flfecnrsiters Jevoad Spotle

. N. PETERS. Photo-Lithographer. Washington, D. C.

@.

®




6 Sheets—Sheet 4.

Patented July 22, 1884,

J. STEHLL.
METAL SCREW MACHINE.

No. 302,525.

(No Model.)

!

5‘,‘

it

/////ﬂ///,v//rdf w. ......... -
/ﬁ,/////,.////ﬁ%mme:
\\\\\\\:\\\

Lrwverwtor
v co.b At telvle

:: ﬁ_::_z___:_________: \
LA L TR R A

il I -

M

N. PETERS. Photo-Lithographer, Washington, D. C.

Mvtwesses

&
NN
SN
K
N N
5\ ||k|“




{(No Model.) N 6 Sheets—Sheet 5.
' J. STEHLI. :
METAL SCREW MACHINE.

No. 302,525. Patented July 22, 1884,

W//////////////////////////////////////
Mtbresses ; ,Z;Wymﬁor
@@/ W /L‘%WW Avcod G ﬁfyﬁ//&

"\

N. PEYERS. Photo-Lithographer. Washingion. 0. C.




(No Model.) . 6 Sheets—Sheet 6.
J. STEHLI

METAL SCREW MACHINE. ,
No. 302,525. - Patented July 22, 1884.

Wl/ff??/éss as R ‘E@'myn/{‘/or
SSOillicornser Jacob Stelild

w By lhoster ¥ Smitl

N. PETERS, Photo-Lithographer, Washington. D. [




IO

15

20

25

30

35

40

45

UNITED STATES

PATENT OFFICE.
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To-all whom it may concern:

Be it known that I, JAX0B STEHLI, & citi-
zen of Switzerland, residing -at Danbury, in
the county of Fairfield and State of Connecti-
‘cut, have invented certain new and useful Im-
provements in Machines for Manufacturing
Metal Screws; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same. : ‘

My invention relates to certain novel and
useful improvements in machines for the man-
ufacture of metal screws, and has for its ob-
jeet to provide such a machine as shall be uni-
form, antomatic, and constant in its move-
ments, while at the same time. the work ac-
complished shall be superior in every respect;
and with these ends in view my invention con-
sists in the details of construetion and combi-

nation -of elements hereinafter fully and in’

detail explained; and then specifically desig-
nated by the claims.

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-
ring by letter to the accompanying drawings,
forming part of this specification, in which—

Figure 1 is a plan view of myimprovement;

Tig. 2, a central vertical longitudinal section
through the mandrel; Fig. 8, a side elevation

of the machine.” Fig. 4 is a 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 thequill., Fig. 5is across-section
looking backward, taken at the line x x of

Fig. 2. TFig. 6 is a view looking forward,

taken at the line z x of Fig. 2. Fig. 7.is a
detail sectional view of the die-holder with
the dies clamped therein; Fig. 8, a similar
view of the die-holder without the sleeve and
dies; Tig. 9, a detail perspective showing the
mechanism for shifting the belts; Fig. 10, a
cross-section taken at the line y y of Fig: 1;
and Figs. 11, 12, 13, 14, 15, 16, and 17 are de-
tail views of the several cams used in my im-
provement. '

Similar letters denote like parts in the sev- 5o

eral figures of the drawings.

A is a mandrel mounted within standards
B O, secured to or formed integral with a
sliding bed-plate, BY. Within this mandrel

is a quill, D, provided with head It at oneex- 55

tremity and secured at the other end withina
cross-bar, . This cross-barisastraight piece
of metal extending through the mandrel and
projecting above and below, as shown, the

opening in the mandrel through which said 60

cross-bar extends being elongated, in order to
allow a suitable play to the latter, as will be
seen by reference to Fig. 2.

G is the cap-piece, secured to the outer end
of the mandrel, and H the chuck, rigidly at-
tached to said cap.” Within this chuck are
jaws I, adapted to grasp and hold the wire.

J Jare set-screws passed through the chuck,
above and below, and bearing against the
jaws. Onthe heads of these serews are short
crank-arms K, (see Figs. 1 and 2;) which are
connected at one extremity, by connecting-rods
L, to a cross-piece, M, on each extremity of
the cross-bar . (See Figs. 1, 2, and 4.) Tt
will be readily understood that movement of
the cross-bar in the elongated slot ¢ will oper-

ate the set-serews J, and thereby tighten or
‘release the jaws I; as the case may be. ’

N is a projecting arm secured within the
standard C. Pivoted within this armisanup-
right fork, O, (see Figs. 1, 2, and 4,) provided
with lug P and adjusting-screw Q.

R R are anti-friction rollers pivoted to the
branches of the fork O, whose function will be
presently éxplained.

S is a lever pivoted at the same point with
the fork O, and provided with lug T.
lug is operated upon by the cam U, all of
which will be hereinafterset forth. By oper-
ating the screw Q the fork is thrown nearer
to or farther from the head It of the quill, 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
within the mandrel as to slide freely and to re-
turn to its normal position by the action of a
coil-spring, V,placed around the quill and con-
fined between the head E and the mandrel.

This
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The action of the cam U raises the lever S,
and forces the rollers R against the the head
E, thereby pushing the quill inward and caus-
ing the cross-bar to operate the set-screws J,
as hereinbefore set forth, and the adjustment
of the screw Q 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
mandrel to revolve, and thereby impartalike
motion to the cross-bar F and chuck H.
‘When the quill revolves and the rollers R are
brought against the head I, they will be like-
wise revolved by said head, and unnecessary
friction thereby obviated.

Z is an upright post secured to or cast inte-
gral with the bed-plate. Pivoted to this post
are jaws A’, constructed after the manner of
scissors, andhzwm«rslots B’ extending through
their lower porblons

(' is a cross-bar having pins ¢ projecting
at its extremities, which tr avel in the slots B'.

D’ is a rod adjustably attached to said cross-
bar and to the lever E'. . This lever is pivoted,
asseen at I, to the bed-plate, and is provided
at its heel end with an adjusting-screw, G,
which projects upward within thefield of move-
ment of the eam H’'. The bevel of the cam
during its revolution strikes against the screw
G, and the latter rides downsaid bevel, there-
by forcing down the rear end of the lever B
and raising the forward end. The rod D’ be-
ing attached to the lever I and cross-bar ,
’ohe movement of the lever will cause the said
rod to 101 ce the said cross-bar upward, and
the pins ¢’ traveling in the slots B, it fo‘lo“s
that the portions ot the jaws below the pivot-
point b will be spread farther apart, and the
upper or grasping portions of the jaws will’
be brought closer together, for the purpose
plesently explained. In th(, post Z is a small
hole, ¢, for the wire to pass through, and which
acts as a Support for the wire. The movement
of the jaws A’is reguiated by the throw of the
rod D', and this depends upon the adjustment
of the screw &, by means of which the cam H’

. 1s caused to operate, so asto force the rear end
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of the lever I down more or less, thereby in-
creasing or decreasing the upwzu d throw of
the forwzud e‘:tlenllby 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 increase in the throw of the lever F'.
The bed-plate B*, having the standards B C,
is arranged to shde on a dovetailed block, l’
secured o the table B (see Figs. 2, 4, and 5 )
said bed-plate being actuated as follows X
post, J’, projects upward from the bed-plate
B%. A bell-crank lever, K', is pivoted to an
upright, L, secured to the table B”. Oneend
of this 1ever is provided with an anti-friction
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’, as will be presen‘oly explained.

P’ is a pin secured within the post J’ and
projecting therefrom, as shown at Fig, 3

Q' is a coil-spring attached to the bed-plate
B*and to the upright I/, 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-whéel N’ operates on the
roll M, the forward extremity of the lever K/
is thrown toward the post J’, and the serew O’
abuts against the latter and forces the bed-plate
Btand standards B C forwar d, and the mandrel
A and chuck H will also be moved forward ac-
cordingly. Thetimingofthe movementsofthe
quill and bed-plate is such that the forward
movement of the latter takes place when the
backward movement of the former has caused
the set-serews J to close the jaws I on the wire,
so that it will be readily understood thal 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 KX’ will strike said pin before
the serew O abuts against said post. The ac-
tion of the lever against the pin, and the con-
sequent movement of the bed-plate,takes place
while the wire is being turned down by the
turning-tool, and the subsequent action of the
serew O’ throws the wire within the thread-
ing device. This device consists of a rod, I¥/,
mounted in bearings 8, the rear end of this
rod being hollow and threaded externally, as
seen in Figs. 7 and 8.

T"isa sleeve running on said rod. The rod
is conical and split, as seen in Figs. 7 and- 8,
so as to have a spring movement. The said
screw-threading dies U’ are placed in a recess,
V’, in the sphb rod, and clamped by sunply
running the sleeve T up the incline or conical
part of said rod. The rear or threaded por-
tion of the rod R’ may be made detachable
from the rod itself, 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
is 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-described cams and rods.
The forward extremity of the rod W’ is con-
nected to a bell-crank lever, Y’, by means of a
spring, 7', said lever Y’ being pivoted to a

support, A", projecting from the table B” of

the machine.

C” is an adjusting-screw which determines
the extent to which the rod R’ is moved by the
action of the lever Y. “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

¢’ 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 R’

‘When
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the rod will of course beturned around by frie-
tion; butthelugg will strike against the ledge
I, and prevent any further rotation until said

“rod has been forced backward, so that the pin

will pass the ledge, and this latter movement
is so timed that it occurs immediately after
the operation of threading has been finished.

The rod is then free to revolve, which of

course prevents the thread from being muti-
lated or torn off. When the belts are shifted,
a pawl, i, and ratchet j prevent the reverse
rotation of the rod R/, so that tke screw may
be readily withdrawn from the dies.

E” 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
rigidly secured to a cross-bar, 17, having a
laterally-projecting arm, J”, the construction
and relation of said cross-bar and arm thus
forming a rock-shaft, while the movement of
the arm J” and the rods H"” is that of a bell-
crank lever.

K’ is a'lever pivoted at k, and operated by
the cam 1/ in precisely the same manner as
in the case of the levers and cams previously

referred to and specifically designated. The"

forward end of the lever K”.at its upward
movement will operate the arm - J”’ through
the medium of the adjusting:-serew M”. The
latter regulates the throw of said arm. The
result of the upward movement of the arm J”
is to operate the rods H” and shift the belts
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
rods H” and to the standard B, and operates
to return the said rods to their normal posi-
tion, and thereby reshift the belts after the
cam L” has ceased to operate the lever K”.
Q" are brackets projecting laterally from
the bed-plate BY, and extending downward.
‘Within these brackets the cross-bar I” is jour-
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-
ism which operatesto thread the secrew issuch
that the former movement takes place imme-
diately after the serew has been threaded, and
withdraws the screw from the dies U’, the
movement of the bed-plate being timed ac-
cordingly, and the action of the rod W’ and
its operating-eam being likewise regulated

: in order to properly time the motion of the

rod .

P’ Q" are the cuttel and turning tool car-’

riers, respectively, arranged to tlavel longi-
tudinally on dovetailed beaunos R” on the
connecting-plate S”. This plate is construct-

ed to remprocmte laterally on a dovetailed
_ bearing, T”, (see Fig. 10,) on the table B” of
the machine. -

T” V" are the cutter and turning tools, re-
speetively, and they are duanned in any or-
dmmy boxes, W", secured to the carriers P’

Q.

X” are screws, by means of which the boxes
may be adj usted

Y are the screws for adjusting the carriers.

7" is an anti-friction roll, journaled in bear-
ings secured to the carrier Q”,

A’ is a rod housed in sockets B, so as to
have a free longitudinal action. At the rear
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 extremity of said rod A’ is arranged
a sliding block, K", which travels lOnOItudl
nally on a dovetailed bearing, I, a plO_]eC
tion, ¢’. on said sliding block impinging

-against the forward end of the rod A,

G is a piece of metal pivoted on the upper
face of the block E", and adjustable by means
of serews H, which forms a track or bearing
surface for the roll Z”. This bearing surface
isalwaysinclined,and theadjustment is merely
for the purpose of changing the inclination.
‘When the cam D acts on the roll ¢, the rod

1 A will be thrown forward and the inclined

track G” will be forced ahead against the action
of thespring J”,and theresilieney of thespring
I will cause the roll Z” to travel down said
track, thereby causing the carriers P” and Q"
to slide on their bearings toward the track, as

™)
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will be readily understood. The spring J”. -

keeps the roll C” in constant contact with the
cam D, so that a proper action may be in-
sured. :

K" is a stop-lever, pivoted, asseen at/, and
operated by the cam L/, 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 serews is such that during the
backward slide of the said bed-plate, and im-
mediately before the cutter U” commences to
perform its funection, the cam I/ 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 1"
will in its revolution leave the lever, and the
action of the spring M will return the latter
to its normal position and allow the bed-plate
to slide back to its full extent. The cams
herein mentioned are all ordinary peripheral
cams secured on the common shaft. O”, the
latter being revolved by the ordinary worm-
shaft P”.

The operation of my improvement is as fol-

lows: The bed-plate B* is forced forward by

the action of the cam N’, as hereinbefore ex-
plained, and as the jaws I are closed on the
wire the latter is fed forward.
is being fed, the cam D’ will have ceased to
force the rod A" forward, and the resiliency
of the spring J” will operate to draw the block
L backward and cause the roll Z” to travel
up the inclined track G", thereby forcing the

‘While the wire_
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carriers P” Q" toslide on their bearings against | anism for actuating the said: bed-plate, the

the action of the spring 1" and in a. direction
opposite io that previously set forth, and
bringing the turning-tool V”:into position 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 is forced against the wire by the opera-

tion of the cam X', as set forth, the mandrel -

and all the parts connected therewith, includ-
ing, of course, the wire, being meantime rap-
idly revolved by the action of the fast pulley
Y. When the operation of threading has been
accomplished, the belt on the fast 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 is thereby withdrawn from
the dies, the rod R returns to its normal po-
sition, and the bed-plate B* moves backward.
‘When ‘the serew has' been 'carried backward
by the bed-plate to the desired position oppo-
site the cutting-tool U”, the latter will oper-
ate, as hereinbefore explained, and immedi-
ately before this operation. the cam I will
operate the stop: K7, 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.  Immedi-
ately before the latter movement of the bed-
plate the cam U will operate to throw: the
quill forward, and thereby cause the jaws. I
to release the wire, as hereinbefore set forth,
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-
1y to hold the wire and prevent it from being
drawn back by friction. The several parts of
the machine are now in their normal position,
and the operation continuesasabove deseribed.

My improvement is also adapted for mak-
ing pinion and balance shafts, in 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 device, I am enabled to make
hollow shafts or collars and the like.

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

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 Iatter is fed, substantially
as described.

2. The mandrel having arranged thereon
the loose and fast pulleys, as deseribed, and
supported within the standards plometlng
from the bed-plate, in combmatlon with mech-

quill and clamping: devices, and: means: for
actuating the same, and the devices for turn-
ing down, threading, and cutting off the screw,
substantnlly as set forth:

3. In a'serew-making: maehine, the combi-.

nation of -a loncrltudlnmlly reciprocating bed-
plate having suitable bearings, a rotary hol-
low mandrel supported in said bearings, and
thus adapted to reciprocate with:said bed-
plate, a wire-condueting quill adapted to re-
ciprocate in said mandrel and independently
thereo®, and mechanism forreciprocating said
bed-plate and quill independently of each
other, substantially as deseribed.

70

75

8o -

4. In ascrew-making machine, the combi-

nation of a longltudmally reciprocating: bed-
plate having suitable bearings, a rotary hol-
low mandrel supported in said bearings, and
thus ‘addpted: to reeiproeate with said bed-
plate, a wire-conducting quill ‘adapted to re-
ciprocate within said: mandrel independently
thereof, and: mechanism for reciproeating said
bed-plate and quill independently of each
other, and wire-clamping jaws and connecting
mechanism for operating said wire, substan-
tially as described.

5.. Ina serew-making machine, the combi-
nation of a longitudinally-reciprocating bed-
plate having suitable bearings, a rotary hol-
low mandrel supported within said bearings,
and thus adapted toreeiprocate 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
mechamsm for operating said wire- clampmo
jaws stationary with table B”, for holding the
wire whenthe reciprocating bed-plateretreats,
and means for operating said jaws, substan-
tially as specified.

6. In a screw-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 said wire- clamping
jaws stationary with table B”, for holding the
wire whenthe reciprocating bed-plate retreats,
and means for operating said jaws, serew-turn-
ing-down, screw-cutting-off devices, and oper-
ating mechanism, substantially as deseribed.

7. Ina machine for making metal screws,
the combination of the longitudinally-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, -
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and cutting-off mechanisms, substantially as

set forth and described.
8. The carrierssupporting the turning-down
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and cutting-off tools, and havingroll attached
thereto, in combination with the inclined
track mounted on a reciprocating bloek, and
springs J 1", substantially as set forth. -

9. The shaft O", carrying cams X', L”, 1.7,
U, N, H, and D”, which operate the levers
WEK"K”S X Eand rod A”, in combina-
tion with the threading and belt and lifting
mechanisms, adjustable abutment N, at-
tached to the bed-plate, the quill, and means
for 'operating the same, bed-plate, means for
holding the wire during the backwardmove-
ment of the bed-plate, and means for recipro-
cating the carriers; substantially as set forth.

10. The combination of the cam X', levers
‘Wand Y, spring Z, rod R/, mounted in bear-
ings &', and the threading devices, substan-
tially as 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 said rod, means for re-
turning the latter to its normal position,
whereby said reciprocation is effected, the

- bed-plate, quill, mandrel, gripping devices,

35

and means for reciproeating said bed-plate
and quill longitudinally and independent of
each other, substantially as set forth.

- 12. The rod R’, mounted in bearingsS’, and
having lug ¢, and with its forward extremity
split and inclined, as set forth, in combination
with the dies T, sleeve T', ledge 7, and means
for actuating said rod, substantially as de-
seribed. )

13. The combination of the cam L7, lever
K", adjusting-screw M”, arm J”, cross-bar I”,
arms H”, shifters G”, belts E” I, pulleys W
Y X, and mandrel A, substantially as set
forth.

14. The combination of the cam L/, lever
K", and bed-plate and means for actuating the
latter, substantially as deseribed.

15. The combination of the,cam U, lever S,
lug P, fork O, with rolls R, quill D, having
head B, arm K, cross-bar I, connecting-rods

L, set-screws J, and jaws I, substantially as

herein shown.

16. The combination of the cam N, lever
K, bed-plate provided with post J’, having
adjustable pin P’, mandrel A, chuck H, hav-
ing therein jaws I, quill D, cross-bar F, con-
necting-rods L, set-screws J, having crank-
arms K, and means for operating tlte quill,
substantially as specified.

17. The combination of the cam H’, lever
I/, having adjusting-screw G/, rod I, cross-
bar ¢/, and jaws A’, substantially as described.

18. The combination, with means for feeding
the wire and means for reversing the move-
mentofthe bed-plate, of the jaws A, pivoted to
the post Z, and having slots B’ in their lower
portions, 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
A", block E”, arranged to reciprocate on
bearing I, and provided with adjustable in-
clined track G, spring J”, carriers P’ Q,
friction-roll Z”, tools U” .V”, and spring 17,
substantially as set; forth.

In testimony whereof I affix my signature in
presence of two witnesges.

JAKOB STEHLI.
Witnesses:

JACOB MEYERS,
JouN R. FARNUM.
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