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UNITED STATES

(OFFICE:

HENRY E. EBERHARDT, AND FRED L.
OF NEWARK NEW J ERSEY

EBERHARDT,

GEARaCUTTER CLAMP FOR WH EEL-BLANKS:

SPECIFICATION forming part of Letters Patent No. 617,728, dated January 17, 18909,

Application filed March 30, 1898,

Serial No, 675,667, (o modal;)_

To all whom it may concerm:

Be it known that we, ULRICH EBERHARDT,
HENRY K. EBERHARDT, and FRED L. EBER-
HARDT, citizens of the United States, residing
at Newark, county of Kssex, State of New
Jersey, have invented certain new and useful
Improvements In Gear-Cutter Clamps for

Wheel-Blanks, fully described and repre- |

sented in the following specification and the
accompanying drawings, forming a part of

the same.
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The object of the present invention is to |

furnish a means of holding the blank more
firmly during the operation of cuttmn' the

- teeth therein.

The invention consists of Jaws 3d&pted to
clamp the rim of theblank during the cutting
operation adjacent to the outting—point and
to automatically release the same during the
shifting of the blank for cutting the succeed-

-ing teeth
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In automatic gear- euttlnt, machines it is
common o fix the circular blank upon a man-
drel, which determines the position of the
blank during the cutting of each tooth, the

~cutter being first fed through the blank and

then ret: acted while the b].mlk 18 shifted to
it8 succeeding position, and all of these oper-
ations are repeated by automatic mechanism,
so that when the blank and mechanism are
properiy adjusted the teeth may be cut in the
entire wheel withont further attention from
the onerator. Where the machine is em-
ployed to cutb 4 very_large blank or a blank
is supported, owing to the small size of its
bore, upon & mandte? which 18 incapable of
noldmﬁ* it firmly, it is desirable to tightly
clamp and hold the rim of the blank a,d;]acent
tothe eutter o preventthe blank from spring-
ing or vielding during the cutting opemtwn

Such 3 Jlaidmw not only catlses an inaceuracy
in the shape of the teeth, but a ronghness of

~ thelrsuriace,owing o their vibr&tion or chat-

45

tering. In ihe present invention jJaws are
provided o automatically clamp the blank
upon its front and rear sides at the proper
vime to hold the same rigidly during the cut-
ting operation and aubtomatically release the
plank when necessary for shifting.

tThe |
s bDlankis thussecurely held during the cutting
operation and released during the stifiing |

| operation without any attention on the part

of the workman., DBoth of the clamping-jaws
may be moved to release the blank: but in

blank and the frame or column of the ma-

chine may remain adjusted in contact with

the blank and only the front jaw be recipro-
cated. Wheels of small diameter require no

‘practice the jaw between the rear side of the §;5

such support during the cutting of the teeth, 60

and the rims of wheels of large diameter vary

very slightly in their position adjacent to the

edge of the cutter, and clamping-jaws ar-
ra,nﬂ*ed to embrace a large wheel may there-

fow without material alteration in position 65

be made to embrace others of smaller diame-
ter. The mechanism for reciprocating the

‘movable jJawisarranged to lock the same im-

movably when in contact with the blank, and

suen Jaw-reciprocating mechanism is prefer- 7o

ably actuated or controlled by the move-

~ments of the cutter-head, as its operation is
effected during the retraction of such cutter-
“head from the notch which the cutter forms

in the blank.
In the annexed drawings the invention is

shown applied {0 a gear-cutting machine of.

the typerepresented in United States Patent
No. 575,393, granted January 19, 1897, and

75

geveral varieties of mechanism are shown for 8o

actuating the clamp in such cutter-head; but
it should be understood that the clamps and
their mechanism may be modified in form to
adapt them ¢o other gear-cutiing machines.

in the dr-awings,,Figure 1isa planof a gear- 85

cubter such as i shown in the said patent,
provided with & wedge-slide and mt&.ry eC-
ceniric to actuate the clamping-jaw, with a
part of the apparatus omitted, for feeding the

cutter-head and mtermwtmfﬂ Y mtfmm the go

blank, as such devices
no ﬂmtof vlie present nwemmn Hig. 2188
side elevation; Iig. 3, a {front elevation with

| section of cutter-head 1 on line 3 8 in Hig. 2,

are old and form

and ¥i1g.4 a rear elevationshowing such parts 95

of the machine as are necessary to illustrate
the form of invention shown in Fig. 1. In
these figures the top of the column and part
of the blank are broken off for want of room

andtihe n'ﬂide-am attherearendof the clamn-
rod in Pi.._‘ 9. as well as vhe bed for the cutter-

head in 39, 3, are shown is scetion where

100
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5

hatched. Fig. 5isanelevationsimilartoFig. | the latter from the foot-plate may vary, and

2 with a wedge-slide and an oscillating frog
to actuate the clamping-jaw and the jaw-car-
rier adjustable vertically upon the column.
Fig. 6 is a front elevation of the column and
jaw-carrier with dotted lines showing the ad-
justment required for different blanks. Fig.

+ 7 is a side elevation of a gear-cutter with al-

10
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ternative toggle mechanism for actuating the

clamping-jaw, and Fig. 8 is an end elevation
of the carrierand clamping-jawsupon a larger
scale than the other figures. Fig. 9 is a ver-
tical longitudinal section of the cluteh shown
upon the shaft sin Figs. 1 and 2 for automat-
ically actuating the clamping-jaws.

Using the letters employed in the said prior
patent, A designates the bed of the machine
supporting the cutter-head D to move hori-
zontally and having at one end the column E,
upon which the mandrel-bearing F is adjust-
able ‘vertically and fitted with sleeve G to
carry the mandrel. The worm I' and worm-

wheel H (shown in Figs. 1 and 2) operate with

suitable mechanism to rotate the blank at
The cutter-head is shown (as in |

intervals.
Patent No. 575,393) provided with a feed-

screw a, which is actuated by well-known de-
‘vieces to reciprocate the cutter-head and drive

~the cutter to and fro through the rim of the

20

40

blank. A driving-shaftdJisshown,withdriv-
ing-pulley J?, connected by shaft L. with the
means for reversing the feed of the cutter-
head. A shifter-arm-¢*is shown in Figs. 1
and 2 pivoted upon a casing N?®like that
shown in the said patent, which in practice
contains the mechanism for rotating the feed-

screw. Thedriving-shaftisshown connected

with gears K and K' and friction-cluteh I%,
which turns the worm-wheel H and sleeve G.
The remaining letters in the present draw-
ings are different from those in the said pat-
ent, the mandrel which supports the blank be-

_ing designated C and the blank itself C'.

45
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A screw F? is shown in Fig. 7 provided
with hand-wheel F' to adjust the mandrel-
bearing to and from the cutter. |

Fig. 3 shows the relation of the clamping-
jaw ¢ to the cutter u, the cutter being shown
at the bottom of the blank C’and the clamp-

ing-jaw ¢ applied to the rim of the blank at

one side of the cutter.

The carrier M, having parallel edges with
disk-like foot-plate M’, is mounted upon a
bracket N at one side of the column E and is
shown swiveled thereon, so as to turn the jaws

toward the rim of the wheel whatever its

curvature. The foot-plate is shown in Fig. 3,
with slots &k and bolts £’ to secure it when ad-
justed. A jaw ¢’ is shown atthe rear side of
the blank fitted movably to the carrier M

~ and may be held 1n contact with the blank by

any suitable means.
:8 shown tapped into the jaw and projected
therefrom against the foot-plate M' and pro-
vided with a jam-nut to hold it when ad-
justed. The screw serves to adjust the jaw

In Fig. 2 a set-screw d |

it also sustains the pressure upon the blank
when clamped by the jJaw ¢. Thescrew may
be used without the jam-nut, as shown in
Figs. 5 and 7, and is omitted from the jaw in
Fig. 1, as any other suitable means may be
used to hold the jaw from moving upon the
carrier. The rear side of the bracket N 1s
provided with a guide-arm P, and a clamp-
ing-rod b extends through the center of the
foot-plate and through the jaws ¢ and ¢’ and
projects past the guide-arm, which is con-
structed to support its outer end. In Fig. 2
the support is furnished by a head-piece e,
which is attached to the rod and provided
near its end with a rolle'. The head-pieceis
forked, as shown in Fig. 1, and a slide fis
extended transversely through the guide-arm
and through the slot in the head-piece -and
is provided adjacent to the roll ¢ with a
wedge-surface o, which operates when the
slide issnitably moved, as shown in Fig. 2, to
draw the clamping-rod endwise and press the
clamping-jaw ¢ against the blank when the
nut &' is suitably adjusted. When thus
clamped, the side of the slide, which is fur-
nished with a parallel seat ¢’ adjacent to the
wedge, serves to lock the jaw against the
blank, and thus relieve the mechanism which
reciprocates the slide from any strain during

the cutting of the blank.,
A spring p? presses the rod, with the roll,
normally toward the slide, and when the

movement of the slide is reversed the roll en-

ters a noteh ¢? at the base of the wedge and
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the clamp is released from the blank, asshown |

in Fig. 5. | :

The slide may be reciprocated by various
means, but must be suitably moved to release
the blank from the pressure of the jaw cdur-
ing the shifting of the blank. Such shifting
is commenced upon the retracting movement
of the cutter-head as soon as the cutter is
drawn clear from the space g in the blank,

and the reciprocating mechanism for the

slide may thus be actuated by the movement

of the cutter-head at such time.

In Figs. 1 to 4an eccentric 2 is shown con-
nected to the slide by link A’ and rotated by
gears ¢ and j, the gear ¢ being fitted loosely
upon its shaft s. The écécentric is shown in
its lowest position, in which the clamping-jaw
¢ islocked against the blank, and a half-revo-
lution of the eccentric throws the slide up-
ward and holds the jaw released. A subse-
quent semirevolution of the eccentric re-
stores the slide to its initial position and

| clamps the jaw against the blank. These

movements are effected by intermittent rota-
tions of the pinion ¢, which is one-half the
size of the wheel ;. '
The shaft s is continuously rotated by con-
nection with the driving-pulley J? and is pro-
vided with a hub m, (see Fig. 1,) having a
notch m’ in its front side. The pinion ¢ 18
held against the front of the hub by collar s,

in contact with the blank, as the distance of | (see Fig. 3,) and a sliding key n is inserted
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2,).and when held in the position shown in |
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through the pinion and in practice is pressed
normally toward the notch 1’ by a suitable
spring m* The key is formed with a head
n', by which it may be drawn out of the

notch, and a wedge-shaped latch p is pivoted

adjacent to the collar ', so as tomove to and
from the shaft s. The latch is pressed nor-
mally against theshaft by spring % (see Kig,.

Fig. 2 the head of the key engages the point
of the wedge and retracts the key from the
revolving hub m and arrests the movement

~ of the eccentric in either its upper or lower

position.

The hub n may be secured to the shaft s
in any convenient manner and is shown
pmned thereto in Fig. 9, as well asthe collar

. 8", by which construction the pinionzisheldin
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Dlank.

place movably upon the shaft, so thatit may
turn freely when the key n is withdrawn from
the noteh n'. |

The lateh is connected by rod p" with two
trip-levers p°, hinged adjacent to the cutter-
head D. A dog ¢ is pivoted adjustably to
the cutter-head and construected with foot ¢
to hold it rigidly as the cutter-head 1s re-
tracted, so that it depresses the .trip-levers,
but swings clear of the same, as indicated by
dotted lines, when the cutter-head advances
to cut the blank. The dog is so adjusted

upon the cutter-head that when the ecutter

first clears the blank in its retractive move-
ment the dogtrips the firstlever and clutches
the pinion to the shaft s, thus rotating the
eccentric one-half a revolution and releas-
ing the clamping-jaw ¢. The blank-shifting

mechamsm then operates torotate the blank,

which is effected before the retractive move-
ment of the cutter-head brings the dog q in
contact with the second trip-lever p?% which
then trips such lever and produces another
semirotation of the eccentric tolock the jaw
against the blank before the cuttfer-head ad-
vances to cut it. DBy this construction the
cutter-head simply actuates the trip-levers,
and the power toclamp and unclamp the jaw
18 turnished by the rotating shaft; but the

movement of the cutter-head may be made

to move the slide direetly, as shown in Fig.
5. In thisfigure a double trip-lever or so-
called ‘“‘frog” having arms p* is oscillated
by a dog ¢* upon the cutter-head. The frog
is connected with the slide by rods /* and
bell-crank A% and the cutter-head shifts the
slide 7 into the required opposite positions
while the cutteris withdrawn from the blank
and when the cutter-head is moving back-
ward and torward during the shifting of the
The jaw is thus unclamped and re-

clamped betore the cutter begins the succeed-

- ing cut.

I‘w 7 also shows a construction in which
the power to clamp the jaw is derived from
the cutter-head, toggle-links w' being ar-
ranged to Operate the rod 6 and dttua,’red by
& bell crank p” and connections with the cut-
ter-head. A lug D® is projected from the

| to engage a tooth upon the collar p°.

| jaw. _
In Figs. 1 to4the clamping device is shown

1

|

e

| cutter-head, and a rod 7»° is extended from

the bell-crank throughsuch lug and provided
with an adjustable collar »°. A spring U is
provided to normally straighten the toggle-
links to eclamp the jaw C, and the retractive
movementof the cutter-head bends the links,
as shown in Fig. 7, and thus unclamps the
jaw, which is held in such position during
the rotation of the blank by a latch v,
which is pivoted upon the bed of the machine

¢® is fixed upon the cutter-head to press the
tail of the latch as the cutter is advanced to
cut the blank, thus releasing the collar »°
and permitting the spring U to 1*eelamp the

mounted upon.a bracket N, whichisa fixture
upon the column E, and the clamping-jaws

thus occupy a fixed relation to the cutter u,.

although they may be tipped at various an-
oles by the turning of the foot-plate M’, which
sustams the jaw -carrier. Dlanks Va,rymn'
considerably in size may be clamped with
such a construction, as the rims of the blanks
do not vary widely in position relative to the
cutter . A blank C' is shown in full lines
in Fig. 3, and a portion of two other blanks
is indicated by the dotted curves C* and 7,

which blanks would be supported by shlftmn'-

the mandrel to the positions designated b}
the centers ¢® and ¢®. The curves of these
blanks all interseé¢t the clamping-jaws, and
could thus be held by the clamp without
changing its adjustment upon the column.
In Fig. 6 the bracket N is shown slotted,
and the foot sustaining the carrier is mount-
ed upon a plate M? which is vertically ad-
justable upon the bracket and clamped there-
to by bolts n3. Fig. 6 shows the various po-
sitions of the carrier-foot upon.the bracket
to bring the jaws into exactly the same rela-

tion to blanks of various sizes, the centers of

the blanks and the requisite positions of the

1 mandrelstocarrysuchblanks being indicated

by the small eircles ¢*. The foot-plate is rep-
resented in dotted lines in the different re-
quired positions, with a centrai circleshowing
the clamp-rod b, and the jaws are shown in
the upper and lower positions turned toward
the center of the blank to which they are ap-

plied.

The Clampmg Ja,xa ¢ m&} be moved out-

wardly upon the carrier M to admit any num-
ber or thickness of blanks upon the mandrel,

the nut b’ serving to adjust the jaw tightly

against the blémk when the locking device 1s
actuated In like manner the serew ( serves
to set the adjustable jaw ¢’ in contact with
the rear side of the blanks whatever their
distance from the column or mandrel sup-
port. Yith such construction it is only nec-
essary to move one of the jaws to actuate the
clamping device; but both of the jaws may be
made movable, it pnreferred, and the form of
the carrier and jaws varied to suit the re-
quirements of different machines, As a va-

A dog
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riety of means is shown herein for actuating
the clamping-jaw during the retraction of the
cutter from the blank, so that the blank may
be shifted before the cutter is fed forward, it
will be understood that the invention is nof;
limited to the particular form deseribed here-
in, but that the mechanism for thus actuat-
ing the jaws may be varied to suit the con-

struction of different machines.

The essential part of the invention is the
combination, with the clamping jaw or jaws,
of means to press the jaw upon the blank
during the cutting operation and means to
release the jaw from the blank during the
shifting of the latter.

In a,utomam gear - cutting machines the
mechanism for shifting the blank is actuated
when the cutter is withdrawn therefrom, and
the clamping-jaw in the present invention is

therefore connected with suitable means to

release it from the blank before the shifting
mechanism rotates the latter and to press it
upon the blank as soon as the shifting mech-
anism has operated and before the cutter
commmences to formthesucceeding tooth. As
all these operations have a definite time re-
lation to the retraction of the cutter-slide, it
1scommon to actuate the blank-shifting mech-
anism by connection with the cutter-slide,
and the cutter-slide is also utilized in the
present invention to actuate the jaw-clamp-
ing device. These parts may, however, be
actuated by any other part of the machine
which operates synchronously with the re-

traction of the cutter-slide, as the parts of

the feed-reversing meehamsm and all of the
shafts and gears eonneeted therewith.

ITaving thu% set forth the nature of ‘rhe m-
vention, wha,t is claimed herein is—

1. In a gear-cutting machine, the combina-
tion,with a drivin g-shaft and means actuated
thereby for intermittingly rotating the blank
and feeding a cutter through the same, of
mechanism for supporting the blank, clamp-

ing-jaws arranged upon opposite sides of the |

blank, and means actuated by such driving-
shaft for automatically operating the jaws to
clamp the blank during the cutting operation
and to release the same during the shifting
operation, substantially as helem set forth,

2. 'In a gear-cutting machine, the combina-
mon with a driv nw-sha,ft and means actuated
thereby for intermitting]y rotating the blank
and feeding a cutter through the same, of
mechanism forsupporting the blank, a ¢clamp-
ing-jaw fixed at one side of the blank, a jaw
held movably upon the opposite side ‘of ‘the
blank, and means actuated by such driving-
shaft for automatically pressing the movable
jaw against the blank during the cutting op-
emtlon substantially as heleln set for th

3. Ina gear-cutting machine, the combina-
tion, with a driving-shaft and means actuated
thereby for intermittingly rotating the blank
and feeding a cutter through the same, of
mechanismfor supporting the blank, a elamp-

ing-jaw fixed adjustably at one side of the

\
t

*

617,723

blank, a JH,W provided with means for recip-
'1:*1:)(3:;1.13111ﬂr it to and from the other side of the
blank, and means actuated by such driving-
shaft for automatically pressing the movable
jaw against the blank during the cutting op-
era,tlon and retractingit therefrom durin gthe
sh1ftm0' of the blank, substantmlly as hereln
set forth.

4. In 'a gear-cutting machine, the combina-
tion,with a driving-shaft and means actuated
thereby for intermittingly rotating the blank
and feeding a cutter through the same, of

a suitable support with a mandrel-bearing
mounted thereon and a mandrel to carry the
blank, a jaw-carrier projected parallel with
the mandrel a movable jaw held adjustably
thereon to fit against one side of the blank,
a jaw provided with means for moving 1t to
and from the opposite side of the blank, and
means actuated by the driving-shatt for au-
tomatically pressing the movable jaw against
the blank during the cutting operation, and
retracting it therefrom during the shifting of
the blank, substantially as herein get forth.

5. In a gear-cutting machine, the combina-
tion, with a driving-shaftand means actuated
thereby for intermittingly rotating the blank
and feeding a cutter through the same, of
a suitable support with a mandrel-bearing
mounted thereon and a mandrel to carry the
blank, a jaw-carrier mounted rotatably at the
side of the mandrel with jaws movable thereon
and arranged to fit upon opposite sides of the
blank, and means actuated by such driving-
shaft for pressing them upon the opposite
sides of the blank during the cutting opera-
tion, substantially as herein set forth.

6. In a gear-cutting machine having means
for intermittingly rotating the blank and
feeding a cutter-through the same, the com-
bination, with a suitable support, of a man-
drel-bearing and mandrel tocarry the blank,
a jaw-carrier projected parallél with the man-
drel and rotatably and vertically adjustable
at the side of thesame, a jaw fixed upon such
carrier to bear upon one side of the blank,
and a jaw with means for pressingit upon the
opposite side of the blank during the cutting
operation, substantially as herein set forth.

- 7. In agear-cutting machinehaving means
for intermittingly rotating the blank and
feeding a cutter through the same, the com-
bmatlon with a Sllltabie support, of a man-
drel- beaunn‘ and mandrel to carry the blank,
a j&w-—carrier having parallel sides projected
parallel with the mandrel, jaws movable
thereon, with a set-screw to adjust one-0f the
jaws, and a clamp-rod with adjusting-nut,

extended through the other jaw and prov Ided_

with means to clamp it upon the blank, sub-
stantially as herein set forth.

8. Ina gear-cutting machine having means
for intermittingly rotating the blank and
feeding a cutter through the same, the com-

bumtlon with a suitable support, of a man-
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drel- bealmg and mandrel to carry the blank,

a jaw-carricer projected parallel with the man-
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drel, a jaw fixed adjustably upon the carrier,
a movable jaw with clamp-rod having roll
attached thereto, and a wedge with means for

moving the same in conta,et with the roll to

clamp such jaw against the blank, sub%tan-
tially as herein set forth. - |

- 9. Ina gear-cutting machine hauncrmean%
for inter mlttmwly rotatmﬂ' the blauk and
feeding a cutter through the same, the com-
blnatlon, with a smtable support, of & man-
drel—bea,rmﬂ' and mandrel to earry the blank,

a jaw-carrier projected parallel with the man-

drel, a jaw fixed adjustably upon the carrier,
a movable jaw with clamp-rod having roll
attached thereto, a slide having a wedge-sur-
face and eontwuous parallel sea,t to press the
roll and hold the same with the movable Jaw
lotked- against the blank substantlally as
herein set forth. .

10. In a gear - euttlng machine ha,vmu'
means for intermittingly rotating the blank
and feeding a cutter through the same, the
combmatwn with a suitable support, of a
mandrel- bearmﬁ' and mandrel to carry the
blank, a cutter - head to move the cutter

| throun'h the blank, a Jaw-carrier projected
| para,llel with the mandrel a jaw fixed atone

.30

__traction of the cutter from.the blank.. .
- 11. In a gear - cutting machine havmg_

33

L

side of the blank, a jaw movable to and from

the opposite side of the blank, mechanism for
reciprocating such movable jaw, and means
connected with the cutter-head for actuating
such reciprocating mechanism during the re-

means for mtermlttmgly rotating the blank
and feeding a cutter through the same, the
combination, with a suitable support, of a

mandrel-beari ing and mandrel to ecarry the

blank, a cutter - head to ‘move the cutter

through the blank, a jaw fixed at one side of

the blank, a jaw movable to and from the op-

posite side of the blank, means for locking

such movable jaw aﬂ'alnst the blank, and

mechanism for unlockmﬂ' and retractmfr the
jaw during the shlftmfr of the blank, sub-

stantially as herein sef forth

50

55

12. In a gear - cutting machine hammfr
means for 1nterm1tt1ngly rotating the blank
and feeding a cutter through the same, the

combmatlon with a suitable support, of a |

mandrel- bea.rmﬂ' and mandrel to carry the
blank, a cutter - head to move the cutter
throufrh the blank, a jaw-carrier projected
para,llel with the _mandrel a jaw fixed at one
side of the blank, a jaw movable to and from

the opposite side of the blank, means forlock-.

" ing the movable jaw against the blank, mech-

60

anism for unlocking and retracting such jaw
and means connected with the eutter-head for
actuating such retracting mechanism, sub-
stantially as herein set forth.

13. In a gear - cutting machine having
means for intermittingly rotating the blank

2 |

|
|

| through the blank, a jaw-uarrier projected

parallel with the mandrel, a jaw fixed atone

side of the blank, a jaw movable to and from
the opposite side of the blank, means for lock-

1ing the movable jaw against the blank, mech-

anism for unlocking and retracting such jaw,
and means connected with the cutter-head for
actuating such mechanism firstin one direc-
tion to retra,ct such jaw during the shifting
of the blank, and to then reverse such mech-

anism to press the jaw upon the blank before

tially as herein set forth,
14. In a gear-cutting machine having a bed
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and during the cutting operation, Substan- |
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with cutter-head movable horlzontally there-

on, and column with mandrel-bearing adjust-
able vertically, and means for mtermwtmn'ly
rotating the blank and reciprocating the cut-
ter-head, the combination, with the eolumn,

of the bracket N having the foot- plate SWiv-

eled thereon, with the carrier M projected

parallel with ‘the mandr el, the jaw ¢’ held ad-
justably upon the carrier at one side of the
blank, and the jaw c provided with the screw-
rod b, and means for pressing it upon the op-

poslte side of the blank, as and for the pur-
pose sef forth.

15. In a gear-cutting machine havinga bed
with cutter-head movable horlzontally there-
on, and column with mandrel-bearing adjust-
able vertically, and means for 1nterm1tt1nn'1y
rotating the blank and reciprocating the cut-

.| ter-head, the combination, with the column,

of the bracket N having the foot- -plate SWiv-
eled thereon with clamp-rod b extended
through the center of the same, a guide for
the rear end of the rod with mechanism to re-

‘ciprocate the same, the carrier M projected
from the foot-plate parallel with the mandrel,
' with fixed and movable jaws thereon, and

nut to adjust the movable jaw upon the
clamp-rod, as and for the purpose set forth.

16. In agear-cutting machinehaving abed
with cutter-head movable houzontally there-
on, and column with mandrel-bearing adjust-
able vertically, and means for intermittingly
rotating the blank and reciprocating the cut-
ter-head, the coinbination, with the column,
of the bracket N having the foot-plate M’
swiveled thereon with clamp-rod b extended
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through the center of the same, a guide-arm

extended from the bracket with support for
the rear end of the rod, mechanism sustained
by the guide-arm to reeiproeate‘ the rod, the
carrier M projected from the foot-plate par-
allel with the mandrel, with fixed and mov-
able jaws thereon, and nus toadjust the mov-
able jaw upon the rod, as and for the purpose
set forth.

17. In a gear-cutting machine having a bed
with cutter-head movable horizontally there-
on, and column with mandrel-bearing adjust-
able vertically, and means for mtermlttmfrly

and feeding a cutter through the same, the | rotating the blank and reciprocating the cut-

comblnatmn with a suitable support, of a
mandrel- bearmw and mandrel to carry the

ter-head, the combination, with the column,
of the bracket N havmﬂ' the foot-plate M

blank, a cutter- head to move the cutter | swiveled thereon with clamp rod b extended
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through the center of the same, a guide-arm | blank, of a shaft with means for intermit-
tlnﬂ'ly rotating the blank and actuating the

P extended from the bracket with support
for the rear end of the rod, a roll €' attached
to the end of the rod, and a slide movable
transversely to the guide-arm with wedge to
press upon the roll, “and clamp the movable
jaw against the blank as and for the purpose
set f01 th.

18. In a gear-cutting machlne, the combi-
nation, with the ﬂ"f—}:-u'-cutte]:' frame having a
mandr el bearing and a mandrel to carry the
blank, of a shaft with means for intermit-
tin trly rotating the blank and actuating the
cutter-feed, a cutter-head to carry the cutter
and move it thr ough the blank, jawsadapted
to clamp the blank during the cuttlnfr opera-
tion, a rotary member, as an eceentrm, to ac-
tuate the jaws, a ¢lutch connecting the shaft

with said rotary member, and a trlp -lever.

with dog operated by the cutter-head to ac-
tuate the clutch during a half-rotation of such
rotary member, substantlally as herein shown

and described.

19. 'In a gear-cutting machine, the combl-
nation, with the gear- cutter frame having a
mandrel- bearing and mandrel to carry the

cutter-feed, a cutter-head to carr y the cutter
and move it through the blank, jaws adapted
to clamp the blank during the cutting opera-
tion, a rotary member, as an eccentric, to ac-
tuate the jaws, a clutch connecting the shafs

‘with said rotary member, a dog upon the cut-

ter-head, a rod connected with the clutch
mechanism and with two trip-levers arranged
in the path of such dog, the dog and levers
being arranged to actuate the elutch twice
while the cutteris withdrawn from the blank,
so as to unelamp and clamp the jaws before
and after the shifting of the blank, substan-
tially as herein set forth.

In test1mony whereof we have her eunto set
our hands in the presence of twosubscribing
witnesses.

ULRICH EBER[IARD’I‘.
IIENRY E. EBERIIARDT.
FRED L. EBERITARDT.

Witnesses:
THOMAS S. CRANE,
Jos. B. PIERSON.
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