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{(No model.)

To all whom it may concerw:

Be 1t known that I, FERDINAND PHILIPS, a
SIleECt of the Emperor of Germany, resuimﬂ*
in the United States, at the city of Philadel.
phia, in the county of Philadelphia and State
of Pennsylvania, have invented certain new
and useful Improvements in Heading - Ma-
chines for Making Rivets and Screw-Blanks,
of which the following is a specification, refer-
ence being had to the accompanying drawings,
in whlch——-

Figure 1 18 a plan view; Fig. 2, a front view;
Fig. 3, a vertical longltudmal section in the
direction z of Fig. 1.
through y v, IFig. 1. Figs. 5 to 8 are detached
detail views of my shear-slide and carrier.,
Figs. 9 to 12 are other detfails, as hereinafter
more fully deseribed.

My invention relates to that class of rivet-
machines which are more generally known as
‘*solid-die’’ machines, in which the suceessive
operations are as follows: I‘eedmﬂ the wire
through a shear-die; cutting off a 1lvet blank
and carrying the Sameto the blank- die; heading
of the projecting end, and ejecting the finished
rivet from the die; and my improvements con-
sist in certain new and useful mechanisms and
combinations of mechanisms for carrying ont
the above enumerated successive operations
with greatest efficiency andinareliable manner
with the smaliest number of operating parts
of such simplicity that they are not liable to
unreasonable wear, thereby reducing repairs
to a minimum.

1 am further enabled by my invention to ad-
just the machines with ease and regulate the
same for various kinds of work in a quick and
reliable manner. This together with the lit-
tle attention my various mechanisms and op-
erations require while the machine is working
enables me toreduce the numberof attendants
required for the care of such machines con-
siderably.

Another claim to the usefulness of my in-
vention is the easy access to all parts requir-.
1ng attention and ready interchange of parts

_ 1n case of repair.

50

With reference to the accompanying draw-
1ngs, A 18 the main frame of the machine
mounted-on legs B and bed-plate C. The bed

A 18 provided with bearings for the reception

Fig. 4 1s a section

L

feed mechanism in

the screw ¢,

18 & fly-wheel pulley, from which motion is im-
parted to the shaft D. On the other end isan
adjustable crank mechanism, I, which is con-
nected by rod ( to a rocking arm, T, of the
front of the machine.
This feeding apparatus may be of any well-
known construction.

As shown 1n the drawings, Figs. 1, 2, and
3, the rocking motion imparted to lever T by
the .rotary motion of crank I imparts in a
well-known manner, by means of a ratchet-
wheel and pawls, intermittent rotary motion
to the feed-rollers I and I',which serve to feed
the wire from which the rivets are made at
the proper time through the shear-die d of
the machine, as 18 well understood. The re-
quired length of the wire thus fed to the ma-
chine 18 dpprommately regulated either by
regalating the throw of the crank F or by reg-
ulating the position of the point where rod G
and 1eve1 T connect, which can be done while
the machine is ranning.

-The manner in which rod G and arm T are
connected 1s novel,and represented in Fig. 11.
Arm T is slotted. The slot ¢ ends in a “Wid-
ened portion, 7', large enough to receive a
round pin, *. This pin is so flattened for a
certain portion of its length that it can be
pushed up between the sides of the'slot ¢, with
which 1t is held 1n sliding contact. Shoulders
’ (see Fig. 12) secure it against side motion.
Through this pin and the lower end of lever T
passes a screw, t',secured to thelever T against
lengthwise motion, but is allowed to turn
freely. Rod G terminatesina jaw, which has
the width of lever'I. 'Thepint®passesthrough
the jaw and the widened portion ¢ of lever T,
and 1s then fixed 1n position in the slot ¢ by
It is easily perceived that this
mode of connecting the rod G and lever T is
very simple, efficient, and central in its oper-
ation, and also fitted nup with less expensethan
the one heretofore 'nsed, which is similar to
that shown on the adjustable crank mechan-
1sm, (see Fig. 1,) the operation of which is
well known. The wire which is thus fed
through the shear-die d is gaged accurately by
a gage, which stands in front of.the shear-die
d, (nott shown in drawings,) to its proper
length. After the feeding is ended the wire

| of a crank-shaft, D. On one end of thisshaft
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is cut and tra,neported to the blank-die d’ by | mtely fixed position, owmg to irregularities

mechanism shown in detail in Figs. 5 to 8;
also visible in smaller scale in Figs. 1 andél
~Upon a slide, S, which receives motion from
5 the main shaft D by means of a cam, M, work-
ing between yoke N and a bell-crank, J or by

other convenient means, is’ mounted theshear
proper, S, adjustable by screws 8% The mo- |

tion of the shear- slide is at right angles to the
10 header. Shear S’ is in shearing contact with
the shear-die ¢, and eclears the same during

the tlme the wire is fed. The half-circular |-

groove § is the size of the wire. Upon the
slide S are pivoted at 1 and 2 two carrier-arms,
15 U U, one above and oné below the shears S’
The pwots around which these arms vibrate

- form part-of the arms U U. These carrier-

arms are provided with removable fingers « u,
- which are set close to the face of the shear S"
20 and are kept pressing toward each other by

- meansof the spring 83 combining thetwo arms -

U U. Set-screws passmﬂ' through the car-
rier-arms U U, and pressmg against the shear
S, serve to adJnst the carrier:fingers % cen-

25 tral with the shear, and at any required dlS-l'
tance from each other The fingers w % are.

beveled, as shown in drawmge, the bevels
formmg, with- the cavity in the shear the
proper shape to hold a piecé of Wwire passed
30 between the shear and fingers, while the op-

posite bevels act as cams and serve to open

- the fingers to let them pass over the piece of

wire projecting from the shear-die. The fin-

gers, which open while passing over the said
35 projecting piece of wire, close immediately

upon the same and hold 113 between themselves
~ and the shear, which instantly cuts the same

~ off and carries it to the blank-die &', just in
- front of the heading-die &. Here the shear

40 remains stationed until the headerhas pushed.

- the wire partly into the died. Now the slide
S begins its backward movement, allowing

the fingers » « to open by riding over thewire -

firmly held in die d. The header continues

.45 its forward movement for the formation of

“the rivet-head. It clears the carrier-arms,

which are far enough apart to straddle the_
header; also is the spring §* to be placed out
- of its rea(.h The header now returns, and

50 next follows the ejection of the newly-formed
rivet, as hereinafter more fully referred to.

o For heavy machines, or such as are fed by
- hand when the feedmg of the wire agaanst the-
weighted ﬁngers u yrequiressome force, I pro |

55 vide the carrier-arms with small cams u?u?
| Flg 10.  These cams engagewmh correspond
ing faces of a cam, v’, fastened against the
die-block of the machlne, and are thereby
-opened when the fingers are in front of the
60 shear-die. In smaller machines the ﬁngers (0
‘u are beveled in the direction of the wire-feed,

and they are opened by the wire feedlng agal inst

beveled edges of the fingers.

In order to secure absolute accuracy in the

occurring in the heading-die and blank-die, I
place a right- .and-left-hand nut, Q, in the rod'..._ S
R/, connecting the yoke N and bell-crank J, 70-
and thereby regulate the positions of the shear-— D

ing and tran8port1ng apperatns with accu-

Tacy. - -
The header reeelvemts remprocatm o motion

from the crank-shaft D. The crank portion 75 '5i_,

of shaft D is connected with the header sllde

H bya oonneotlng -link, L. -
Link L terminates in 2 oyllndrleal knuokle- |

joint, k,-which abuts against the header-slide

“H, or preferebly against a removable abut- -8o -

ment b, preferably made of bronze and re- - - | |
cessed into the slide H,and is connected thereto
and-to the link L. by means of bolts " ¥’,pass-

| ing through etraps 8 s,enolrohng the knnckle- |
| joint k, as plainlyshown in Figs. 1and 8. The 85

knnokle k extends beyond the central web of
link L on both sides thereof. The- straps s en-.
circle it similar to the cap of a bearing on =
both sides of the web. The bolts &' pass =
through the strap s, and throngh the abutment go

‘b,and are fastened i 1n theheader H: Inorderto

relieve. the bolts 3’ of any otherthan longitudi-
nal strain the abutment b is recessed into the -
header, as said before, and as shown in Fig. 3.

By tightening the bolt.»’ the abutment b and 955

straps s are securely tlghtened {0 the header,
holding knuckle %, which is an integral part of
link L, and allowmg it to swing freely between

the beanng and capb and s, respectively.. The -~ I
pieecebcan be made to be an integral part of the 1 ol IR

header; but in that case the fitting up and the

| repa.lrs are moredifficult. This arrangement, -

which 18 qulte anelogous to a jaw with pin,
differs therefrom in the important point that-

 knuckle & performe also the functions of a '105-;' o

jaw-pin, while previous to this invention. it
has been the praetice to let the knuckle abut
against its abutment, pushing the header for- |
ward, while the backward movement was in-
ured by passing a pin through the center of 110
knuckle, connecting the same to jaw-like pro--
jections of the header,or vice versa. Any wear
that was produced in the knuckle- Jjoint mani-

fested itself by bringing the strain upon the-
jaw-pin instead of the knuckle, and thereby 115 =
_causing its breakage. Ontheotherhand,such

said arrangement cannot be relied upon as
transmlttlng any great amount of power in .
the backward direction, except when the pro-

portions are very large. My invention, how- 120 -

ever, 13 equally reliable either way, depend- .
ing in its back ward movemenb on the etrength_

-- of the bolts b’ b'.

Other mechanism may be used for dramng- S
the headerbaek. Forinstance,such mechanism 125
as deseribed in my Patent No 334, 464 ofJan- -
nary 19, 1886. |

The header- slide H i is gmded in the bed A |
of the machine in a manner well understood, -~
and carries the header proper, A, which is ad- 130
Justable in the direction of its motion bysome

6'5 transportation of the rivet:blanks to the cen- -
-~ ter of the blank- dle, Whlch latber has no deﬁ | means—a wedge, w, for 1nsta,noe—-——-to regulate

-~
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exactly the required distance of header 2 from | avoid in such cases a breaking of the parts

the blank-die d'. The blank-die d’ and shear-
die d are both held In a common die-block, X,
which 1s adjustable up and down by means ot
a screw, n, (see Fig. 3,) and sidewise by adjust-
able Wednes W W, These wedges have gib
heads pl*ovided with screws for easy dmwing.
The newly-formed rivet is ejected from the
blank-die by means ot ejector B, which pushes
against pin p°, the motion of which force is
transmitted against the end of the shank of the
newly-formed rivet, as plainly shown in Fig.
1. Therivet 1s thereby removed from the die.
The motion of the ejector may be obtained by
means of separate cams from the main driv-
1ng-shaft; but 1t bas been the preferred prae-
tice to make use of the motion of the header
or the main crank of driving-shaft for this pur-
pose. It isevident that wherever this isdone
the ejector finishes its motion at the moment
when the header is at the end of its stroke,
and, inasmuch as the stroke of the header is
in all eases considerably longer than the rivets
fo be made, 1t 18 evident that the ejector in
snch cases has quite a considerable amount of
lost motion, and in most cases begins to eject
when 1t has its greatest velocity. This cir-
cumstance produces in most cases an unpleas-
ant shock in the operation, and not unfre-
quently causes a breakage, especlaﬂy in sach
cases where rivets are made from hot 1ron,
which permits the rivets (o adhere closely to
the die. To prevent this, I reduce the whole
motion of the header to that of the length of
the longest rivetto be made on a machine,and,
giving this amount of motion to the ejector,
it acts upon the rivet immediately after the

header beginsitsreturn-stroke. It beginswith

ease and runs almost the entire one-half rev-
olution of the main cranlk-shaft for its oper-
ation.

To obtain the desired effect, I place on each
side of the knuckle k, upon extensions thereof,
a lever, P, (see Fig. 3,) pivoted to a compen-
sating-link, /, being connected with a station-
ary portion of the machine, or in sonie other
manner compensate for the up-and-down mo-
tion of the fulerum p of lever P. Between the
levers I?, I lay the rod R, which connects with
the lever I and P by meauns of pins »” and »~
Now, by regulating the length of the lever P
relative to that of lever Ii and relative to the
amount of motion of the header, and by suit-
ably locating the points p"and p°, I ean obtain
any desired amount of motion for the ejector.
It 18 evident that the lever P could be in many
other ways connected to the header or other
simllarly-moving portion of the machine; but
1 prefer the manner shown as the simplest and
most efficient, being central with the motion of
the header, not liable to get out of order, and
iIn no way apt to put any strain upon the
header-slide itself.

Not uunirequently 1t happens that a break-
age In the interior of the die prevents the

ey

“blanks, the combination, w1th a shear-slide, 3,

connected therewith, I make the pin p’ in the
cjector particularly weals by turning grooves
in the same, as shownin Fig.9. 1t will break 73
in such exceptional cases, preventing the
breakage of more important parts.

The ejector E is provided with an adjust-
able screw, ¢, which regulates slight irregu-
]dlltles and possﬂ)le wear in the length of 75

ejector pin p.

Having thus descrlbed the varions succees-

sive Opemtlons of my machine and the im-

provements in mechanisms relative thereto, 1
claim—

1. Ina machme for making rivets or screw-
blanks, the combination, Wlbh the crank-shatt
D and link L, having knuckle k, abutting
against a corresponding cavity on the header-
Shde, of straps s, encireling the knuckle 4,and 83
secured to the header by means of screws b,
as and for the purposes deseribed.

2. Ina machine for making rivets or screw-
blanks, the combination, wwh the crank-shaft
D and livk L, having knuckle k, of a slide,H, go
removable abutmentb for the knuekle k in-
terposed between the heading-slide H and the

80'

i knuckle &, and straps s,encircling the knackle,

and bolts ', connecting said slide H, knuckle
k, abutment b, and straps s, as and for the
purposes described.

3. In a machine for making rivets or screw-
blanks, the combination, with the heading
mechanism, of a lever, P, compensating-link /,
rod R, and ejector E, said lever P being so
proportioned relativetolever Ik that the linear
motion of point ¢ of lever Iiis less than the
linear motion of the heading mechanism, as
and for the purpose described.

4. In a machine for makingrivets or screw-
blanks, the combination of the crank-shaft D
with link L, lever P, suspended from the
knuckle or link L, compensating-link [, rod R,
and lever E, having screw ¢, said lever P Dbe-
ing shorter than lever I, as a means to reduce
the amount of linear motion of screw e as
compared with the amount of linear motion of
the header, as and for the purpose described.

5. In a machine for making rivets or screw-
blanks, the combination, with the main bed
A, of a die-block, K, movable up and down
by screw n and sidewise by wedges W W, as
and for the purpose described.

6. In a niachine for making rivets or serew-

95

100

IC5

11O

I15

120

of two carrier-arms, U, pivotally connected
with said slide S, and provided with fingers ,
secured to said arms, and spring %, combining
said arms, and screws/, passing through said
armes, Substantmlly as and for the purposes
described.

7. In a machine for makmg rivets or screw-
blanks, the combination, with the erank-shaft
and an adjustable cr&nl_{ mechanism, F, of a
jawed rod, G, slotted lever T, and threaded and T30
shouldered pin &, -passing through the jaw of

[25

In order to | rod G and leverT, and being adjustable in po-
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sition by screw ¢, substantlally as and for the of arms U Wlth fingers  and cams u? pwot
purpose descrlbed | ally secured to the slide, and cam %, fastened I3
‘8. Ina machine for making rivets or serew- | to the machine statlona,ry, as and. for the: pur-
blanks, the combmatlon of levers Pand Eand. pose described.
. 5rod R b} pins p’ and p* one of which at least FERDINAND PHILIPS

18 weakened, as and for the purpose described. Wltnesses |

| 9. Ina machlne for making rivets or screw- . W H. DOERING
- blanks, the combination, w1th a shear-sllde, S, LOUIS KNEBLER '
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