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UNITED STATES

PATENT OFFICE.

ULRICH EBERHARDT, HENRY E. EBERHARDT, AND ULRICH EBERHARDT,
' JR., OF NEWARK, NEW JERSEY. '

GEAR-CUTTER OR MILLING-MACHINE.

P—

SPECIFICATION forming part of Letters Patent No. 461,952, dated October 27, 1891,
Application filed May 16, 1891, Serial No. 392,871, (No model) |

To wll whom it may concern:

- Be 1t known that we, ULRICH EBERHARDT,
HENRY K. IiB

BERHARDT, and ULRICH EBER-
HARDT, Jr., citizens of the United States, re-
mdmgat \Tcwa,llz Hssex county, New Jersey,
have invented cert&iu new and useful Im-

"~ provements in Gear-Cutters or Milling-Ma-
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chines, fully described and represented in the
following specification and the accompany-
ing drawings, forming a part of the same.

This invention is applicable to gear cutting
~or milling machines, or toany othersin which
the work-piece or blank is intermittingly ro-

tated and a cutter then fed into the sawme.
The object of the invention 1s fo prevent
the imperfect cutting of the blank which

~sometimes arisesirom the defective operation

of the spacing devices which intermittingly
rotate the blank.

The present improvementsrelate to means
for stopping the feed-motion of the slide and
to means for rotating thecutter by a positive
connection to a pulley upon a stationary
stand. It is obviouns that when the blank is

uniformly rotated -each space cut In succes-

sion 1n the blank will be moved to precisely
the same spot; and we takeadvantage of this

circumstance to apply a dog to the space last

cut to operate f—.tutomatmdlly for detaching

the feed mechanism and arresting the 111013101‘1 |

of the cutter-slidein any case where the blank
is not uniformly rotated. Supposing the dog

to be attached movably to the cutter-slide and

- connected with a feed-clutch, the operator
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carefully cuts a space in the blank and after
carefully rotating the blank through the de-
sired arc¢ to ma.ke the next cut he ﬁts the dog
into contact with one or both sides of the
space, and so long as the successive spaces are
presented at the same spot the dog will enter

such spaces as the cutter-slide is moved to cut

the blank:; but should the gear be imperfectly

moved the dog will encounter the tooth atone
“side or the other of the space, and as the cut-

45

ter-slide advances the dog will be pushed
backward thereon and may, b} proper connec-

| t10m to the feeding mechanism, be caused to

detach or unelutch the same and thus arrest

encountered the blank. 'The blank is-thus

prevented fromdefacement bythe cutterpene-
trating the | _
slide indicates to the operator that the gear

same, and the stoppage of the

18 1mpe1feet1y moved.

In carrying out this invention the dog m&y
be mounted upon the cutter-slide or in any
other convenient manner, and may be con-
nected with any species of elutching mech-
anism to stop the feed, as required.

From the above statements it will be seen
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that the improvementsinthe mechanism con-

sist 1n a dog fitted to the spaces cut in the

| bldl’llx.-ﬂeal and a connection from such dog

to the feed gearing for tripping a cluteh or

otherwise arr eStII]“’ the feed. The improve-
ments also mclude means for rotating the
cutter, which consists in a stand prowded

with a driving-shaft and an intermediate

shaff connected by universal couplings to
such driving-shatt and to the rotary cutter.

The stand would 1n most cases have a pulley-

shaft independent of the driving-shaft and
connected thereto by change- wheels by
which means the driving—shaft and the cut-
ter upon the cutber-slide could be made to ro-
tate at various speeds without the use of
cone-pulleys or the shifting of belte. The,
system of change-gearing shown herein is
adapted to pmduee the 1eq111le(1 variations
of velocity by removing only a single gear
which can be done with less trouble than the
shifting of a belt upon cone-pulleys. |

In the annexed drawings the connection is

made with the rotary cuttel-—shaft through a

pair of toothed gear-wheels; but it may be.

made directly wn;h the cuttevSpmdle 1f re-

quired. |
The operation of the dog in the gear-cut- .

ting machine illustrated disengages a clutch,
which rotates the cutter and also propels the
feeding devices; but the dog may be con-
nwted exclusively with the feedmﬂ' devices,
as 1t would not be necessary in all cases to
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stop the rotation of the cutter if the cutter-

.-feed were arrested.

95

- The invention will be undelstood bv refer-

~ence to the annexed drawings, in whmh the

o "lhe motion of the slide before the cutter has | improvements are showu in connectwn with




a ﬁ'ear-cutter of the type described in the | serew I so long as the spring ¢ is compressed.

o Umted States Patent No 332,064, chted De-

IO

20
-of the spaces.
‘the cutter-slide, with its bed and the plate

to which it i1s hinged for angular adjustment

and a portion of the column with the gear-

“blank mounted thereon; and Fig. 8 is a plan

of the catch and the detent, upon a larger

cember 38,1385,
Kigure 1 is a front elemtlon of a gear- cut-

ter flame and carriage, with the Stand for |

actuating the cutter, the cutter-slide being
divided in section on line x @ in Kig. 7, and

the intermediate shaft being shown in two

positions, one represented by dotted lines.
Fig. 2 is a view of the clutch mechanism,

- partly in section, upon the center line where

hatched. Ifig. 3 is a view of the face of the
clutch-hub, with the clutch-collar and its

~catch-rod connected therewith. Fig. 4 is a

side elevation of the drwmﬂ'-stand Fig. 51s
a front elevation of the same, with the palts
shown in section at the center line wWhere
hatched. TIfig. 6 is a plan of the cutter-slide,

with a diagram representing the teeth cuton
the blank gear, with the dog inserted in one

Fig. 7 18 a side elevation of

~ scale, iIn two positions, one being shown in

30
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‘dotted lines.

end view of a eu‘ttel slide W1th dog of altel-

| natlve construction.

A is the cutter-slide, B its bed, and C tho
plate to which it is hmn"ed by pivot D.

In Fig. 1 the end of the frame K is shown

with a portion of the column I and the blank-
gear G and the spmdle H to which it is Se-
cured

In Figs. 6 and 7, n is the cutter: o, the eut-
ter-spindle; o/,

a cog-wheel upon the end of
the same; 0, a tubular stud adjacent to the

same, and b’ a toothed pinion or gear rotated

upon the stud to drive the gear a’. ¢ is the
clutch-hub movably mounted upon the stud
b and provided with a fork h, to form a uni-
versal coupling with the intermediate shaft .

The gear b’ is formed with a pulley o to drive

the feed-screw I, which is connected there-
with by gears J, a shaft J’, and reversing de-
vices upon said shaft, as deseribed in the said
Patent No. 332,064. "The reversing devices
are furnished with & pulley %/, which is con-
nected with the pulley o by belt /. The end

of the gear b’ and the clutch-hub ¢ are pro-

vided each with notches or teeth to engage a
collar ¢’, and such collar may be ret:aeted

entirely 'within the teeth upon the gear or
projected partly into those upon the hub.

This is effected by a catch-rod d, having a
pin d’ projected through a slot in the shaft b
into an annular groove ¢® within the collar ¢’.

A shoulder ¢ is formed upon the rod, and a’

- spring e operates against the shoulder to hold

the collar ¢’ normally disengaged from the
clutch-hub. Theé c¢luteh-hub is designed to
rotate continuously by connection with driv-
ing gearing of suitable character, and would
thus drive the cutter-spindle and the feed- !

the rod.

Figs. 9 and 10 show a plan and .

461,952

and the eolla1 ¢’ engaged W1th the hub.. To
thus compress the sprin g the catch-rod is held.
by a detent in the form of a pin /%, which is

movable transversely to the end of the catch-

rod and operates to hold the rod with the col-

lar ¢ engaged when the pin is in line with

o, 8, so-that a slight lateral movement of

forcibly to one side, and thus release the rod,

permitting the disengagement of the clutch-
collar ¢’ _
ably in any convenient manner, but is shown

. The detent may be mounted mov-

fixed upon a sliding bar m, having a lug 1/,

1n which the shank of the dog ¢ is affixed
rand a stop-pin k° to detelmme the ad;usb-- |
ment of the bar m. |
In Fig. 6 the . dog is Q,how.w.l as a mund rod -
havmﬂ' ltS endd 1n contact with one side of
one of- the teeth of the blank gear G, such
teeth being shown in section as the gear
“above the teeth 18 removed. -
the dog is shown formed

In Figs. 1 and 7

The surfaces of the rod and detent
in contact are preferably round, as shown in
- Fi
the detent will cause the spring to press it
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at-the end Wlth a templet g*, fitted closely to

the space ¢g” between two of the teeth, so that

it will only enter such space when it is pre-

sented accurately in line with the movement
of the templet.

and operate the unclutehing device before

the cutter n would penetrate the blank. In

case the blank were not moved uniformly
after each cut, the space between the teeth
would not be presented in line with the tem-
plet or dog, the latter would strike the tooth
on one side or the other of the space, and the
farther movement of the slide would operate
to push the dog backward, thus shifting the
detent k and 1616&&;1130‘ the catch-rod d, where-
upon the spring would draw back the_ collar
from the clutch-hub. When theblank is ad-
justed for cutting, the catch-rod is pushed by
the operator to enﬂafre the collar ¢’ with the
cluteh-hub, and the b:zu m 1s pushed as far as
the stop &° will allow. The detent is thusset
in line with the eatch-rod, and the clutch then
Iimparts the necessary movement to the cut-
ter-spindle and the feed-screw, which move-

ment 1s arrested in the manner described

should the blank be turned improperly.
1The bar of which the dog ¢ is formed is

‘bent between its support and the point where

1t enters the space in the blank gear, and the
dog is formed with a round shank which is
elamped upon the bar m by a set-screw m?.
]-)y turning the shank of the dog in the lug

" its end may thus be moved laterally and
accmately adjusted to the space in the blank
gear. Any other means of adjustment may

be provided, as it is common to form such
dogs with a slotted foot through which a bolt

The dog, being attached to
the cutter-slide or carriage A, movesparallel -
~with the path of the cutter and is ‘projected

sufficiently in. advance of the same to en-
~counter the blank G (if imperfectly rotated)
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‘such a construction a
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is inserted, and such a foot would be an equiv- | '
~ alent for the bent bar,

which furnishes the
means of adjustment shown herein.

The templet ¢g* in Fig. 1 is shown of the
same shape where it fits between the teeth as
the cutter which forms the space, and the
templet thus wholly fills such space, and with
a separate templet would
be required for each form of tooth or space;
but it is obvious that a templet of any form
may be used, provided it touches opposite
sides of the space, and is thus adapted to en-
oage with the blank adjacent to the space it
the wheel be improperly shifted. The clutch-

“ing apparatus shown herein constitutes de-
tachable feed-gearing, as it furnishes a means

of detaching the feed-gearing from the driv-
ing power, and thus arresting the motion of
the cutter-slide with very slight pressare upon
the dog. A very slight derangement of the

‘blank, even that WhIGh sufﬁees to vary its
normal position one-hundredth of an inch,
~would therefore engage the dog posﬂ:wely
“and would push it Wlbh sufﬁelent force to re-
lease the cateh d and permit the spring e to

automatically disengage the cluteh and de-
tach the feed-gearing from the driving power.
As before stated, the clufeh shown in the

drawings also detaches the cutter from the

driving power; but this is only an incidentto
the construction, as it is not necessary that

the cutter should be arre%ted if the feed-gear-

ing be stopped.
I[l Kig. 7 the bed B, holdmﬂ* the cutter-slide
movably,is shown hn;nﬂ'ed to the plate C by a

pivot D, to permit the inclination of the cut-
ter-slide in cutting bevel-gears, as'is already

well-known in the art. The slide would also
be shifted laterally in cutting worm-gears.
To maintain a connection betw een the driv-
ing power and the cutter-spindle when the
uﬁtepshde moves back and forth upon its
bed, and when the slide is elevated in cutting

bev el«-n‘em s, 1t has been common heretofore to-

employ a drivin a-belt with a tightener to take
up the slack automatlcally, and where it has
been necessary to vary the speed of the cut-

 ter it has been common to furnish the belt-

50

55

6o

pulleys with cone-speeds upon two separate
shafts, to anyof which thebelt could be shifted
at pleasure.
the cutter-spindle by an intermediate shaft

and universal couplings wholly dispenses with

shifting belts and pulleys and fuarnishes a
means of transmitting power positively to the
eutter—qpmdle in any posuslon and of chang-

ing the speed of the spindle by toothed'

(,hanﬂ‘e-wheels

L. is the floor-stand, having bearings in
which are fitted a sleeve P and pulley-shaft
R. "The sleeve is provided at one end with a

~gear Q and the pulley-shaft’is provided at op-

65

po‘ute ends with a pulley R’ and a neck 43
forchange-wheels R% AsegmentS ismounted |

“merely slacking the nut.

The floor stand connected with'

end of the bearing which sustains the same
and carries an 1111361 mediate gear S/, which is

fitted to mesh permanently Wlth the g gear

and also by swinging the segment with any
change-wheel fitted upon the shaft R. The
segment is provided with a curved slot S?and
the head of a bolt T is fitted to the slot and
held by a nut T to clamp the segment when
the intermediate gear is adjusted. A driv-
ing-shaft- U 1s fitted movably to a key or
spline V in the sleeve, and the end of such
shaft 1s provided with a
universal coupling Wlﬂl the Intermediate
shaft 2.  The shaft, by means of pins A/ and
’bloeks.h2 is ,eoupled to the shaft U and to
the fork upon the clateh-hub e¢. - The mo-
tion from the pulley R’ is thus transmitted

fork h toform a

70
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to the cutter-spindle in any position, as when

the cutter-slide is elevated to cut bevel-
gears, such position of the clutech-hub and

the stud carrying the same being shown in

dotted lines in Fig. 2, with the intermedi-
ate shaft ¢ connected thereto at an angle.
The intermediateshaft ¢ also assumes various
angular positions in a horizontal plane when
the cutter-slide is not elevated, but moved
back and forth each time it cuts the blank.
The shaft UJ in such movements slides in and

out of the sleeve in a slight degree while it

is rotated by the spline V. A nut, as small

00
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as the neck 75, is applied to the end of the

pulley - shaft R and operates to hold the
change-wheels upon the neck by means of a
notched washer vy, which may be removed by

_ A change -wheel
may thus be removed or changed by slightly

turning the nut and removing the washer 7,

and a ehanﬂ‘e of speed 1in the motion trans-
mitted from the pulley R’ to the driving-shaft
U may thus beeffected as readily as by shift-
ing a belt upon speed-cones. This is espe-
clally the case where a wide range of speeds
1s desired, as 1in large gear-cutting machines,
as it 1s common in such cases to supply two
counter-shafts with speed-cones, which coun-
ter-shafts when located upon the ceiling are
too far from the operator to permit the con-
venient shifting of the belt thereon.

- The invention has been described and illus-
irated in connection with a machine for cut-
ting cog-teeth 1n blank gears; but it is obvi-
ous that all the appliances deseribed may be

“applied to milling-machines which are used
| for fluting taps and reamers, and to anv other

machines in which the work-piece is intermit-
tingly rotated through a uniform space..

The essential part of the invention consists

in applying a dog to the space last cut before
the cutter is permitted to again penetrate the
blank and connecting such dog with the feed-
detaching mechanism or the driving mechan-
1sm of the cutter, so that if the work-piece or
blank is improperly rotated such defective
movement will be detected by the dog, and

to turn about the sleeve by fitting it to the | the dog will, thr ouﬂ'h intermediate ageneles,
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~arrest the movement of the feed mechanism | gear, a catch for holdmfr the clutch in gear,

1O
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or the cutter and prevent the cutter from de-
facing the blank.

In machmcs in which the blank and euttex-
slide are both moved intermittingly by auto-
matic devices 1t sometimes happens that the
mechanism for rotating the blank is prema-

turely actuated upon the retraction of the cut-

ter before the cutter has quite withdrawn
from thespace lastformed.
causes the defacement of the gear by the cut-
ters intersecting the corner of the blank and
cutting off the same improperly, and the pres-
ent mventmn may be applied to prevent such
damage.
I‘ws 9 and 10 show a modification adapted
for this purpose, the dog g being held ad]ust-
ably in afoot p, which, by means of a slot p’

and a screw p?, is attached to a vibrating arm

{, pivoted upon a bolt g, which 1is fixed to the
cutter-slide in line with the catch-rod d. The
end of the arm ¢ is provided with a pin u in
line with a pin v, ixed upon the catéh-rod,
and such pins would in practice be slightly
flattened upon their adjacent faces, so that

the pin upon the arm may be engaged with

the pin upon the catch-rod to hold the feed
mechanism 1n an operative condition.

The dog ¢ is shown in Figs. 9 and 10 ad-
justed against one side of a space ¢’, cutin a

large blank gear, a portion of which gear is |

shown in Fig. 10, and a section of such por-
tion coneennie with 1ts periphery through
the space g’ is shown in FKig. 9. The gear
would be rotated in the direction of the ar-
row w 1n Fig. 9 after each reciprocation of

- the cutter, and should such rotation occur be-

fore the cutter was fually retracted from the

- space last cut, 1t 13 obvious that the tooth ¢°

50
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would press the dog laterally, and by rotat-
ing the armn 7 around its pivot ¢ would dis-
engage the pins «wand v and permit the spring
e to actu&te the feed-detaching mechanism
as desired.

With a constr uetlon for the cuttel -driving
mechamsm like that shown in Figs. 1 to 7
the rotations of the cutter would be arrested
simultaneously, and the cutter wonld thus be
prevented from defacing the blank gear. It
will thus be seen that the device is intended

to arrest the feed-detaching mechanism or

the cutter-driving mechanism, or both, if the
work piece or blank 1s improperly rotated.
Having thus set forth the nature of the in-

vention, what 1s claimed herein is—

1. In a gear-cutter or milling-machine, the
combination, with the cutter-slide and de-
tachable feed mechanism for propelling the

- same, of a dog fitted to the spaces cutin the

0o

dle, a

blank and operated to actuate the feed-de-
taching mechanism when pressed by the
blank, Substantlally as herein set forth.

9. In a gear-cutter or milling-machine, the
eombination, with the cutter-slide, of a de-
tachable cluteh for rotating the cutter-spin-

Such an accident

a detent for said cateh, and a dog fitted to _the
spaces cut in the blank and operated to shift
the detent and release the catch when the dog
18 pressed by the gear-teeth, substantmlly as
hereiu set forth.

3. In a gear-cutter or milling-machine, the
combination, with the movable cutter-slide
and the cutter-spindle thereon, of an inde-
pendent floor-stand ecarrying a rotary sleeve,
a pulley,and gearing for rotating such sleeve,
a driving-shaft fitted to a spline in such
sleeve, and an intermediate shaft connected
by universal couplings to such driving-shaft

and to the cutter-spindle, as and for the pur-

pose set forth.
4. In a gear-cutter or mllllno'-machlne, the

eomblnatlo_n with the movable cutter-slide

and the'cutter-spindle thereon, of an inde-
pendent floor-stand carrying a rotary sleeve

and a shaft provided at one end with the belt-

pulley and at the opposite end with a neck
for change-wheels, a gear attached to the ro-
tary sleeve, and an intermediate gear adjust-
able to such gear and to the chanﬂe wheel
upon the pulley -spindle, a driving-sh a,ft fitted
to a spline in such sleeve, and an intermedi-
ate shaft connected by universal couplings to
such driving-shaft and to the cuttel-%pmdle
Substdntlally as herein set forth. | |

5. In a gear-cutter or milling- machme the
eombmatlon with the movable cutbel-shde
and the cutter-splndle thereon, of an inde-
pendentfloor-stand sustaining a dnvmn*—%haft

connected to the outteP-Spmdle by an inter-

mediate shaft and universal couplings, the
stand being provided with the sleeve P,
having gear ) thereon, the pulley-shaft R,
provided with pulley R’ and change-wheels
R” the segment S, rotary about the sleeve
and carrying the :lntermedmte gear S’ and
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provided with the slot S and the bolt T, fitted

to the slot S* for cla,mpmﬂ* the ben*men‘r the
whole arranged and operated substanually as
herein set forth

6. In a gear-cufter or milling-machine, the
combination, with the cutter-slide A of the
cutter- Spmdle @, provided with gear a’, the tu-
bular shaft b, carrying the gear b’ the cluteh-
hub ¢ and a clutch- collar for engaging the
same . with the gear b/, a driver for Iotatmn

I1C

[I5

the clutch-hub, the cateh-rod d and spring e

for normally dlsenwa oing the cluteh, the de-
tent f, applied to the cateh or rod d for hold-

ing the clutch engaged, and the dog ¢, fitted

to the spaces cut 1n the ﬂea,r,-blan_k and con-
nected with the detent, as and for the pur-
pObe set forth.

. In a gear-cutter or m1111nw—mae}11ne, the

combmatmn with the cutter-slide and de-

tachable feed mechanism for propelling the
same, of a dog attached to the slide and ad-

] u&table latemlly thereon tofit the spaces cut
in the blank-gear and operated to actuate the
feed- demohmw mechanism when pressed by

Spllnﬂ‘ for throwing the cluteh out of t the blank, sub%tantmlly as herein set forth.
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8. In a gear-cutter or milling-machine, the
combination, with the cutter-siide and mech-
anism attached thereto for rotating the cut-
ter and actuating the feed mechanism, of a
dog fitted to the spaces cut in the blank and
operated to stop the cutter and feed mechan-
ism when pressed by the blank, substantially
as herein set forth. s |

In testimony whereof wehave hereunto set

willl

our hands in the presence of two subscribing 1o
witnesses. | |

 ULRICH EBERHARDT.
HENRY E. EBERHARDT.
ULRICH EBERIARDT, J&.

Witnesses:
THOS. S. CRANE, =~
“E. N. EBERHARDT.
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