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Be it known that I, Bexer M3V Hassox,
a of the Wing of Sweden. and a
resident of Thavtford, in the county of Hart-
ford and N de of Connecticut, have invented
a new awd Toproved Forming- Machine, of
which the following is a spes ieation.

My invention celates to tie class of ma-
chines for giving shape ar form to artic los
by a4 culting operation in the process of
nmum,umre aid the cbject of my mven-
tion iv to provide a machine of this elass
thet while equaily usabie for other purpoeses,
way he ensily and www]\;\' adapted to the
formmtion of articls by iy nproved
means; and o furtt - «'L\]'eft of the inven-
tion is to provide ool and unproved mech-
anism for forming uarticles,

nishi may he yeads ilv and qm{ldy appheu
to machines adapted for other purpeses; and

/r' (’u i

L
siisjeed

& Turther dmut of the inveation is to pro-

aide means for varying the direction ot
formni ng wevement of the parts to cause the
eutting toci to pro du(e au article of prede-
ternsined shiape: and a further object of the
invention s to p,m ide a pattern the form
of which shali govern the forming move
ment of ihe paris to eause the cutting tool
t(» produce an artiele ot predetermined

shape: and a still forther object of the in-
vention is to provide an indexing and fock
ing mechanism of extreme \amphmh' i cons
stractien and operatiens and a still further
object of the invention is the mudl.mwn
of an indexing and lacking mechanism in
which the Blank being operated upon may
he utilized as a part of such mdexing and
locking means,

A ,\mlpln form of machine ko
ni<on embedving my lnvention and
fying the above ohjeets 1y illusirai
aunnqmmm“ drawings, in which-—

Figure 1 ix a view tn stde clevation of a
maclhine embodying the invention. Iig. ¢
is a view on enlarged seale shiowing o poertion
of the head of the machine and the means

wing mecha.
xemplhi-
in the

for supporting a blank or article with re.
speet thereto. ITig. 8 is o detail view show.
ing a segme pt of the tim of a [ Hiug-
trating work which may be (luxs npon the
neline, e b o detatl edge view of the

fornwr or pattern base. Ifig. & 15 a front
view of the same. Fig, 6 1s a [')1,“,\ view of

the work or article support apd ndex und

which wmecha-'

specification of Letters Patent.

|
|
{
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locking mechanism, the sliding base being
cmitted.  Fig. 7 18 a view in elevation of
that end of sald mechanisin facing the head
of the machine, and including the sliding
base,  Iig. 8 s a view shm\mg articles op-
erated upon by the machine and iilustrating
still further the character of the werk whmh
may be done thereupon.

My invention is not limited to machines
construected especially and colely for car-
rving it into effect, but may be embodied in
such a machine if desired.” I have found a
satisfactery form of mechanism containing
the invention so constructed that it may be
readily and quickly attached to or detached
from w machine usable for other purposes,
and such a machine is lustrated in the
drawings herein, in which the nueral 10
denotes a base having a column or standard
11 rising therefrom, and upon the upper
eard of which,is Jocated a head 12. An oil
reservoir 13 1s supported on the standard.
A spindle 14 15 suitably mounted in the head,
this spindle having a chuek 15 and a driving
pillev 16, .\ frame 17 is located on the head
and 1s provided with clamps 18. A knee
auide 19 is formed on the front face of the
column or stundard 11, this guide being of
dove-tail shape in eross-section to Al a re-
cess of corresponding shape in the base of
the knee 20. A knee operating shaft 21 is
suitably meuunted in the standard and so
connected to the knee that the latter mayv
be fed along the stundard as Dy means of
the operating handle 220 All of the parts
thus fur speeifically described are of known
comstroction and further and detailed de-
seription Is deemed unnecessavy herein, as
the construction and operation will be read-
ily understood by those skilled in the art.

While myv invention 15 equally applicable

to the formation of articles of wide and
varving kinds, shapes and sizes, it is espe-

ctally applicable fm use m poinling geay
tecth. and especially tecth of such gears as
are used 1 the transmission. mechanism of
automobiles. and suely an article has there-
fore been seleeted Dy me for the purpose of
disclogure of the tivention herein.

A knee base 25 earvies a stop red support
L projecting along the side of the standard
11, A stop rod 24 secured to the suppos
24 carries stops 20 adjustably mounted upon
the stop rod. These stops are located upon
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" base toward the head 12,

2

cpposite stdes of a =top rod gnide 27 and co-
operate therewith to fimit the movement of
the knee 20,0\ <crew threaded adjusting
<leeve 25 provides means of adjustment for
the rod 25 with respeet to the sapport 2h
The pod 25 has a greove 28 tapering to a
narrower width at the Dottom. amd  <et
serews SO passing throngh the stops 26 pro-
jeet into this groove and serve to Liold the
stops in position on the rod,

An arm 31 is snpported m the frame 17,
this arm having cn one end a curved <up-
port 32 adapted for use in connection with
certain work to which the machine i adapt-
ed other than that for which the machine
as illustrated herein ix arranged. the <up-

ort 32 in such instances being located ad-
jacent to the chuck 15, To adapt the arm
for use in connection with my 1mproved
mechanism it is reverzed end for end. as
shown in Fig. 1, and a tool rest 33 1= sup-
ported thereon, being adjustably held in
position as by means.of a clamp bolt 34, the
rest being split to enable the holt to clamp
it in place. The arm 31 is adjustable longi-

tudinally and is held in position asx by .

mesans of the clamps 18. This toal rest 33
holds the tool rigidly up to its werk and
prevents springing action which would re-
sult in uneven and unsatisfactory work.

The cutting teol 35, as shown a milling
tool with a tapered end, is secured in the
chuck 15. The knee 20 is provided with the
usual dove-tail shaped projection 36 on
which a sliding base 37 1s mounted. A
socket piece 38 is secured to the under side
of the base 37, preferably removably secured
thereto, and a plunger 39 is located in a
socket 41 in the socket piece. .\ spring 40
is located in the socket 41 hetween the end
of the plunger and the hottom of the socket,
which spring when compreszed forees the
A serew 12 sup-
ported by a plate 43 seeured to a cross-bar
44 extending hetween the <ide parts of the
knee 20, is employed to place the spring 40
under compression. .\ base stop 45 in the
form of a serew supported in an ear 16 pro-
jeeting from the base, Jdetermines the ex-
tent of inward movement of the shiding
base 37.

A strike base 17 is secured. preferabiy re.
movably, to the end of the shiding base 37,
a projection 48 affording means for reniov-
able attachment of a strike 49. This «trike
is preferably made of hardened gtecl or
other metal capable of withstanding wear,
and its npper edge is rounded as at 50,

The sliding base 37 has a shouldered
groove 51 in which the head of a stud 52
from a fixture support 33 is located. The
support is thus adjustable along the hase, a
nut 54 in connection with this stud ~crving
to clamp the support in place. said <upport,
together with the parts mounted thereon,

1,063,160

constituting a fixture that mav be bodily
removed from or attached to the machine at
will.

The upper end of the fixture support 53
has a socket for a blank or work support
35, In a satisfactory form of construction
the inuer end of this blank support is
formed as a tapered pin fitting a tapered
opening 1n a headed sleeve 26 located in a
<ocket in the fixture support 33. A retain-
ing screw o7 engages the inner end of the
blank support to hold it in place, a -collar
a3 amd a filling piece 59 underlving the
head of the locking serew. aiding the latter
in holding the blank support and headed
sleeve 56 in place.

A piveted support 60 has branches 61
formed at one end lving on epposite sides
of the upper end of the fixture suppert 53.
The<¢ branches receive the sleeve 56 upon
which the sapport is pivoted.  This support
has  downward projecting cide parts in
which slots 63 arve formed to receive a lock-
ing bolt 62 Joeated in a lng 61 on-the fixture
support 3. This locking bolt holds the
support 60 in any desired position, the side
parts springing sufficiently to permit elamp-
ing action between tlie parts, ‘

A bracket 65 is adjustably held hy the
snpport 60, as by means of an interengaging
tongne 66 and groove 7. clamp bolts 68
holding the bracket in place. An indexing
plate 69 is adjustably mounted upon the
bracket, as by an intermeshing tongun 70
and groove 71, the bracket being split as at
72 to enable the clamp serews 73 to clamp
the plate against movement on tlie bracket.

A projection 71 is located on the ~ide of
the plate 69, this projection having a recess
for a locking bolt 75. The end of the lock-
ing bolt is shaped to fit between the teeth
of the gear blank being operated upon, a
spring 76 forcing the bolt into engaging
position with said blank. A screw 77 pre-
vents turning movement of the locking bolt,
and a closure screw 78 closes the end of the
socket. and also regulates the tension of the
spring. Tt will be understood that the end
of the locking bolt may nssume any form
to properly engage the biank being operated
upon to hold the latter against movement.

A headed serew stud 79 has its inner end
shouldered and threaded to provide means
for secure attachment to the plate 69. A
lever handle 80 js pivotally mounted upon
this stud and has a finger 81 engaging a re-
cess in the locking h(:f‘g 75, the lever handle
and finger being rigidly united, and a pawl
supporting plate 82 is. also mounted upon
the stud 79 to have a pivotal movement in-
dependently of the lever handle 80. A pawl
&3 is pivated upon the plate 82, a spring 84
holding the heel 83 of the pawl against the
stop pin &6. A suitable stop may be pro-
vided to limit the npward movement of the
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lever handle, in the form shown, however,
the bolt striking the teeth in the gear form-
ing such stop. A stop pin 87 adjustably
mounted in the pawl supporting plate lim-
its the downward swinging movement of the
lever handle, this pin striking against the
projection 74. A recess 88 is formed in the
edge of the pawl supporting -plate,an ad-
justing 'screw 89 projecting into this recess.
A pin 90 from the lever hapdle 80 extends
into this recess.

By an examination of Fig. 7 of the draw-
ings it will be noted that the parts just de-
scribed are so adjusted that the locking bolt

75 will engage the space between the gear

teeth on a gear 91, and the pawl 83 will be
located in position to thrust against one of

said teetlr when the lever handle 80 is oper- |

ated. »
The gear 91, the ends of the teeth 92 of

‘which are to be pointed as illustrated at 93

in Fig. 3, is located upon and secured to the
blank support 55, a nut 94 holding the
blank in place. In the form of blank shown
one of two gears located at opposite ends of
a ‘sleeve’ is being operated upon, it being
noted by references to Fig. 2 that this may
be easily accomplished, the tool being lo-
cated over the smalier gear. A former or
pattern base 95 is adjustably secured upon
the knee guide 19, the base having a dove-
tailed shaped recess as shown in Fig. 4, to
fit said guide. A gib 96 held in place by
bolts 97 clamps the base securely in posi-
tion, this gib being of a shape to partially
form the dove-tailed shaped recess. Ears 98
project from the base 95 and a former or
pattern. 99 is pivotally supported upen a
pivot 100 gecured to the ears. An adjust-
ing screw 101 extending through the former
limits its. swinging movement toward the
base, and a clamping screw 102 prevents
swinging movement away from the base.

In Fig. 8 of the drawings:there is illus-
trated an article, as_a hammier for a gun,
which may be shaped and formed upon my
improved machine. Tt will' be noted that
these hammers 103 are supported in pairs so
that the cutting teol may operate simultane-
ougly upon two of said articles beveling the
edges as at 104.

It will he noted that the machine is con-
structed so that in operation upon the teeth
of a gear two teeth are operated upon si-
multaneously so that in effect a tooth is fin-
ished in each operation. The machine has
in effect two feeds, what may be termed a
“regular” feed to bring the tool and the
work into operative relation, and what may
be termed a “ forming ™ feed which embodies
such relative movement of the blank and
the tool, cither or both, as determines the
shape or form which shall be imparted in
the cutting operation.

The regular feed, in the form of device

8

shown herein, is obtained by means of the
handle 22, manually operated, but it is ob-
vious that other means may be emploved for
imparting this feed. The forming feed is
automatic and is governed and controlled bv
the former or pattern 99. This former may
have any desired shape to produce a given
form in the article being operated upon, the
base 37 being held in contact with the
former by means of the spring 40 as the
blank is fed up to the work. The former
thus determines the direction Mof relative
movement between the blank and cutting
tool to cause the latter to shape the Dlank
to a predetermined form, the former thus
acting as a pattern to determine the shape
Which shall be given to the article.

While my invention is not limited to the
use of any special shape of cutting and
forming too!, a milling tool having its end
beveled or pointed, as herein shown, has spe-.
cial advantages in connection with the point-
ing ¢f gear teeth. The shape given to the
teeth is such as to provide the best results
in the operation of the gears, not only en-
abling the gears to readily mesh without,
striking but also giving to the teeth such
form that the gears will be engaged by an
action someWwhat resembling that between
the teeth after they are engaged.

The machine, while usable for other pur-
poses, is quickly and readily adapted for the
purpose in hand, and the work may be very
rapidly performed thereon. .

While the locking and indexing meécha-
nism as herein shown contemplates the use
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of the blank being operated upon as a part, -

of said mechanism, thus reducing the same
to » minimum-number of parts, when arti-
cles which can not be put to such use ure to*
be formed in the machine other means mnay
be readily provided for indexing and leck-
ing.

In the operation of the device the fixture
support and the work carried thereby ave
a({%usted to proper position with respectto
the tool 35 by the various adjusting devices:
operated in a well known manner, after
which, in operating the indexing mecha-
nism, the handle lever 80.is rocked, the fin-
ger 81 withdrawing the locking bolt 75. In
this withdrawing cperatien the pin- 90 on
the lever handle moves within the recess 88,
thus Imparting no movement to the pawl
supporting plate and pawl until the bolt
has been withdrawn from engagement with
its codperating parts. As soon as the bolt.
has been withdrawn the pin 90 striking the
adjusting screw 89 causes the pawl support-
ing plate and pawl to bé moved forward,
feeding the blank forward. Upon releasing
the handle the latter swings to the position
shown in Fig. 7, moving the locking bolt
into pesition to lock the blank against move-
ment. In the mechanism herein shown for
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operating upon the gear the pawl imparts a
partial movement to the biank, sufficient to
cnable the bolt to enter the recess’ between
the teeth, and the entrance of the bolt acting
upoen a beveled surface of a tooth moves the
blank partially te the position to be occu-
pied for eperaticn by the cutting tool

3 O RYTITE

1. .\ muchine imcluding a eolumn, a knee
movable upen the colunn and a spindle for
holding a cutting teol, means for moving the
knee. a shiding base movable upon the knee,
said base having a socket picce, n spring lo-
eated within said socket pilece. a spring op-
erated plunger extending within the socket
piece to exert oressure upen the sliding base,
means for governing the tension of the
spring, a fixtare support mounted upon the
sliding base. means carried by the fisture
support for helding a Dlank, and a former

csupported by said column and arranged to

vary and control the direction of movement
ef the sliding base to determine the result-
ant shape of said blank. '

2. A machine inchuding a column, a knee
movable upon the column and a spindle for
lelding a cutting tool, means for moving the
kneeo a stiding base movable upon the knee,

“said base having a sceket piece, a spring lo-
b < . =3

cated within the sceket piece, a plunger ex-
tending withiin the socket- piece and seated
against the spiing. a screw located 1n said
kuee, said serew thrusting against the end
of said plunger. a fixture support mounted
upon the sliding base, means carried by the
fixture support for holding a blank, and a
ferner supported by said column and ar-

ranged to vary and control the divection of

movement of the sliding base to determine
the resnltant shape of said blank.

23, A machine meluding a column. a knee
movable upen the column and a spindle for
Lolding a cutting teel. means for moving the
knee. a sliding base supperted on said knee,
means forr exerting spring pressure upon
Said liding hase to move it toward said col-

cumn. imeans for Varying the tension of the
o Eture Support monnted upon the |

SPring :
sliding base. mwans cavvied by the fixture

Y
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support for holding a blank, and a former
secured to said columu and arranged to vary
and contrel the direction of movement of the
shiding base to determine the resultant shape
of the blank. '

+. X\ machine including a knee and a spin-
dle for holding a cuiting tool, means for
moving the knee, a sliding base supported
upon the knee, a fixture support carried by
tlie sliding base, means carried by the fixture
support for holding a blank, a bracket se-
cured to the fixture support, an indexing
mechanism attached to the fixture support,
and means for positioning said bracket with
respect to the blank carried by the fixture
support. . : »

5. A ‘machine including a knee and a
blank support, means for operating  the
knee, a sliding base mounted on the knee,
a’ fixture support mounted on the- sliding
base, a_bracket adjustably mounted on the
fixture support, an indexing plate adjust-
ably mounted on the bracket to support in-
dexing niechanism, and a former arranged

to vary and control the direction of move-

ment of the sliding base on the knee to de-
termitie the resultant shape of a blank.
6. ‘A machine inciuding a knee, means for

.operating the knee, a shiding base mounted
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on the knee, a blank support carried by the,

sliding base, a fixture support mounted on
the sliding base and adjustable thereon, a
bracket: adjustably mounted on theifixture
support, an indexing plate mounted ‘on said
bracket and adjustable with respect to the
blank support, and an indexing' mechanism

-carried by said plate.-

7. A cutting tool with means for operat-
ing it, a sliding base, means for feeding said
base, a blank support carried by said base,
a formier base, a former pivotally mounted
on the former base and having its surface
shaped to direct the forming movement of
the sliding base, and means for adjusting
satd former en its pivot. )

BENGT M. W. HANSON.

Witnesses' - ,

© W. M. Srorgs, ,
Arritr B. JENKINS. «
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