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To all whom it mal Concern:

Be it . known that we, ULRICH R EBERHARDT
HENRY E. EBERHARDT and Frep L. EBER-
HARDT, citizens of the Umted Stdteb resid-

\Tew Jersey, have invented certain new and

chines with Satety-Stops, fully desulhed and

represented in the following specification and
the accompanying drawings, fmm ng a part |
of the same. |

The present invention relates to that class
of gear-cutting machines in which the driv- _-

mg--pulley 1S 10mted continuously and oper-

ates intermittingly and automatically upon a .
train of change-wheels to turn the blank into |
successive posmons for cutting a series of
teeth therein, and in which the chanoe wheels
are qomptnnes connected directly Wlth the cut-
‘ter-spindle, so as to rotate the same in un 1SOn
‘with the blank when “'hobbm a” or cutting
- worm-teeth in the S8ame.
chines the cutter is reciprocated to and from

the blank by a cutter-head actuated by a feed-
screw with suitable clutch mechanism to re-

verse its rotations automatically, and the
present Invention furnishes a safety-stop to
‘hold suech cluteh mechanisi in a neutral or

Inoperative position until the blank is prop-

erly rotated, and thus avoid the cutting of

the same at an improper point. ..
The invention also furnishes an 1mp1m ed
connection between the change-wheels and

the cutter-spindle for use in hObblI]E.,, a sin-

gle shaft being connected by detachable gear

dlle(.,tly with the change-wheel arbor d.]Jd the
cutter-spindle, the arrangement being such

as not to interfere with the operation of the

safety st{}p when cutting spur-gears.

The invention will be uudelsl;ood by refer-
ence to the annexed drawings, in which—

Figure 1 is a plan of a gear-cutting ma-
chme with certain well- Ln{)wn parts ormttpd
which are not required to illustrate the in-
vention. Ifig. 2 is a side elevation. of the
same; Ifig. ‘-”, an end elevation of the feed-
clutch .sh1fte:i Fig. 4, a plzm of the stop-
shaft and its attaehments Ifig. 5 is a dia-
grammatic elevallon of the same upon the in-
ner side; Fig. 6, a front view of the same:

- Tig. 7, A dl.:wmm of the stop-wheel with
_I“'IOOXE,‘d

county of Kssex, State of |

“dotted lines.

- Fig, 13 an edﬂ'e view of the
| detached

In thls class of ma-.

vertical section of the ‘hobbing connections

for the cutter-spindle, and Iﬂﬂ* 9, a longitu-

dinal section of the gear box for the hob—-
bing-shaft. Fig. 10 is a front elevation of
the dlop lever n, with the adjacent end of

the gear -ca,suw N‘-' the shifter-arm ¢* and

the Tatch q belnn 1"emoved and the reverse
position of the trlp -lever being indicated in
Fig. 11 is a plan of part of the
casing N4 with the addition of the shifter-
arm and 1&1:011 Fig. 12 is a front view, ELI]d
shifter-arm ¢?

Flﬁ‘ 14 is a section of the entire
cutter -Spmdle with the cutter 2 and gear-

“wheel 1¢.

The 1111p10vements are 1llustmted upon a

‘machine resembling that shown in the Pat-
ent No. 510,122
to Ulr Iehhbclhaldt Eenry E. Fbelhaldt and
Fred L. Eberhardt.

A desmuates the bed of Lhe gear-cubter:

granted December 5, 1893

frame, aud D a carriage or cutter hedd fitted
to ways upon the top of the bed. The cutter-

‘head is plomded as shown in Fig. 1, with a

central opening to receive the cubtel u, at the

opposite sides of which are bearings 1’ for
the cutter- -spindle Y. A feed-screw ¢ is se-
‘cured to the carriage D and projected throu gh
a rotary nut b, 1110111:1th in bearing b’ at the

outer end of the bed, and pr owded with a

shaft J,

pulley J* thereon.

The clutch-hub ¢, which conneets the two
trains of gearing cl,ltunfuely with the rotary
nutob, (thmuu'h the gear ¢, ) is shifted, as shown

in the. before- mentmned patent, by a (‘lut(,h-

fork g, which is mounted upon shaft ¢ J hav-
ing upon its outer end a shifter-arm g*. This

reversing-gearing for the feed- -SCTew, mth its

cluteh meeham%m is inclosed in l;he GdSlIl{J'

N, from one side of which the shaft ¢’ pro-
-Jects to receive the shifter-arm.

A Stud g 18
projected from the top of the arm ¢* and a
hook or latch ¢’ is pivoted upon the casing N*
adjacent to such arm and so adjusted to the
stud that when hooked thereon it holds the

th | cluteh-fork in a central posr[lon when .re-
cam to control the pawl; Fig. 8, a | qmred to prevent the operation of the feed-
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feed-gear ¢ at its outer end. The gear ¢ is

jdlweu automatically in opposite dlrectwns |
by two trains of gearing connected with a
feed-shaft I, which is driven by a
mounted at the rear end of the bed with a
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ing devices. A trip-lever n is pivoted upon
the shaft ¢’ and shifted by the carriage D
throughthe agency of the shifter-arm g*. The
shifter-arm is oscillated by the stop-rod P and
dogs P’, actuated by a lug P* upon the car-
riage. The trip-lever n 1s provided with a

-radial spring-bolt/, having wedge-shaped face
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adapted to operate with a stationary wedge-
block /" to shift and hold the trip-lever alter-
nately at opposite sides of 1ts central position
in the usual manner. The trip-lever is pro-
vided with Ingsn' to press upon opposite sides
of the shifter-arm ¢-, the space between the
lugs being made wider than the arm, as shown
admcent to the right-hand lug in I‘w. 3, 10
permit the bolt to move past the centel of the
wedge [' before the clutch becomes engaged,
thus securing the engagement of the cluteh,
as 18 common in such reversing operations.

The latch ¢’ is omitted from Fig. 1 to avoid
obscuring the trip-lever and shifter-arm, but
is shown in Fig. 11 in the same position as in
Fig. 2, enﬂaﬂed with the stud ¢ upon the
bhlftel -arm, to hold the clutch-fork in a cen-
tral and 1110peratwe position. Iigs. 10 to 13
show the construction of these parts. upon &
larger scale than the other figures.

E designates the column carrying the man-
drel- head K, provided with the mandrel-shaft
G, having upon its outer end a worm-wheel
IH. The pulley J? is connected by gears I
and friction device I? with the worm I’ to ro-
tate the mandrel A’ and the blank intermit-
tingly.

It will be understood that the friction de-

vice or disk I*® is fastened, as is common in

such machines, to the shatt upon which it is
mounted, Wlnle the gear K is fitted to turn
freely upon the Shdft and rotates the same
only by frictional contact with the disk I

The rotation of the shattis controlled by the
stop-disk (hereinafter described) and its at-
tachments and 1s constantly impelled to ro-
tate by the revolving pulley J? and the fric-
tion device I?.

A frame G’ is fixed to the rear end of the

head IFand plOVIdB{l with, bearings carrying

worm-shaft I with worm I’ to drive the wheel
H.
which are mounted the stop- -shaft S dd]d an
adjustable stud 8’ for carrying intermediate
change-wheels 8. The worm-shaft I is con-
nected with the stop-shaft S (through the in-
termediate wheels 8%) by the change-wheels I3,

The bracket G*and all of: the stop mechan-

ism are shown in detail in Flﬂs 4t0.7, Inclu-

sive, but the bracket and the bemmns upon
the-sale are indicated only by dotted lines in
[Fig. 2, so as to exhibit elemly the parts in
the rear of the same.

A: casting, as shown in Figs. 4 and 6, is se-

cured upon the blacket G and plowded with
bearing C for the stop-shaft, bearing C' for
the stop- p&wl? and bearing C? for the pawl-
detent.

A: stop-disk. d is formed with circular pe-
11phery having a notch d' in the edge and se-

N
side of the column E in bearings N’ and N?,
The frame G’ supports a bracket G2 upon

cured upon the stop-shaft with a cam d* at
one side of the same. The stop-pawl is pro-
vided with a tooth ¢ to engage the edge of the
notch d' and with an arm f to engage a cam
for pressing: the tooth into the notch
pawl serves, normally, by engagement with
the side of said notech, to mtenmntenﬂy reg-
ulate the rotations of the change-wheels to
shift the blank through a deﬁnite angle, and
the detent A is connected by an adjustable
chain p with the lug P* upon the cutter-head
D to pull upon the detent and draw the pawl
from the notch d' at each outward stroke of
the cutter-head. The detent 1s fitted mov-
ably by a shank to a pivoted arm A° which
is drawn backward, normally, by a spring /t/
and is provided with an eye /A° to receive the
chain or rod for pulling the detent. The eye
i* is omitted from the arm /° in Ifig. 5, as the
latter figure 1s designed simply to 1llustrate
the coaction of the detent, the pawl, and the
stop-disk. As the change-wheels perform
their entire function dmmﬂ' one rotation of
the stop-disk, it is essential that the pawl
should be released by the detent before such
rotation is completed, and such release 1s ef-
tected by forming a cam-shaped groove in the
periphery of the disk and projecting a toe %

from the pawl into such groove, the bottom
of which is extended to Lhe edﬂ‘e of the disk,

SO as tO.fOI ce the detentupwar dly_ and r el_e_fm,se
the pawl as soon as the disk has made a pnrr-
tial rotation. The detent is thus wholly
cleared from the pawl and the latter left free

to engage the notech d' before such noteh can

by any possibility be turned past the pawl.

‘T'he detent when disengaged from the arm is
pressed outwardly by a spring beneath the
shank to a suitable point to cateh upon the

tip of the pawl, as shown in Ifig. 7, being
pressed inwardly to slip over the top of the
pawl, as shown in Fig. 5, when the tension

upon the eye /r* is released and the detent is

drawn backward by the spring /»'. The pawl
1S also provided with an arm €', connected by
link M with a loose collar m upon a stop-rod
The rod N is mounted vertically at the

and a stop-slide o is fitted to becum gs at the

su:le of the bed and connected by a rod or link.

o' with the clutch-shifter arm G°.
The slide o 1s arranged beneath the stop-

rod N and provided-with a projection or block

0°, which bears against the side.of the stop-
rod when the shifter-arm is in the central po-
sition and the feed-cluteh.inoperative. One
of the trains of feed-gearing is so arranged
that the stop-rod must be raised to permit the
movement of the slide o before the cluteh can

be engaged to feed the cutter forward after

each shift of the blank.

T'he cutter-head D is shown in Ifig. 2 at the
end of its outward stroke in readiness to feed
forward, and its previous outward movement

shifts the trip-lever n a little past its central

position, as shown in. Fig. 2, in readiness to
automatically push the shifter-arm ¢* in the
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same diréction (under the pressure of the
spring-bolt /) when the shifter-arm is released
from the restraint of the slide 0. A spring
n® is fixed to the bracket G? and the link M

- to press the stop-rod normally upward by con-

tact with a dog m' upon the same. As the
pawl is governed by the notch in the disk d,
the stop-rod can only be lifted and the slide
0 released when the pawl is resting within
said noteh. A cam d? (shown in Figs. 2 and
5,) which covers a section only of the circle,
operates upon the arm f when the pawl ap-

proaches the notch d', as shown in Fig. 5, and
the pawl is at other times supported by its

connection with the rod N, which is then rest-

- 1ng upon the slide o.

20

~"When the motion of the stop-disk is, by
any defective operation of the mechanism,
arrested before its completion, its circular
periphery prevents the pawl, as shown in Fig.
2, from moving toward the stop-shaft, and the
stop-rod then prevents the movement of the
clutch-shifter, as desired. | |
- When the stop-disk is normally rotated, as
shown in Fig. 1, the arm ¢’ lifts the stop-rod

- N to clear the corner of the block 0%, and the
- slide 1s then moved laterally, as indicated in
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~ing, which continues to actuate such wheels

dotted lines in Fig. 2, by the operation of the
spring-bolt [ upon the shifter-arm ¢ Such
motion clutches the nut b to the proper train

ot gearing and propels the carriage forward
into the blank until its movement is reversed

by the dog P'. (Shown in Fig. 1.)
A slightly - different cam connection is

shown in Fig. 7, where the pawl is provided

with anarm 7/, havinga pin fitted to a oTO0Ve
d’ in the face of the stop-disk d, such cam-

groove holding the pawl adjacent to the edge

of the disk and pulling the tooth ¢ at the re-
quired time into the notch d' to arrest the
disk. With this construction it is obvious
that the entire motion of the pawl is effected
by the cam connection, and that the pawl is
therefore more positiveinitsaction than when
moved in one direction by a weight or spring.

Either of the cam connections operates to
force the tooth e positively into the notch '

~as the notch turns toward such tooth. The

cam 18 so shaped adjacent to the notch d as
to permit the movement of the arm with the

pawl, when the detent is pulled to detach the

pawl from the notch d' near the outer end of

‘the cutter-head’s motion, which permits the

change-wheels to rotate the blank before the
cutter-head is fed forward. The essential
feature of this part of the invention consists
in the positive movement of the pawl by

‘means of a cam rotated with the stop-disk to

torce the pawl-tooth into the notch upon the
disk, and thus absolutely prevent the disk
trom rotating past the desired point. In ma-
chines of this class the worm-shaft I and the
change-wheels are rotated by friction-gear-

and to rotate the blank until their motion is
arrested by the stop mechanism, and this de-

vice secures positively the checking of such

motion when the blank has been rotated
through the required arc. - The stop-rod and
its control by the position of the pawl which
holds the clutch in a neutral position until

the stop-disk is fully rotated also positively

secures the cluteh from movement until the

disk 1s fully rotated, and the intermittent

movement of 1the blank is thus effected with

absolute certainty. = |
1he form of the cam which moves the pawl-
tooth into the notch upon the stop-disk is im-
material, as also the precise construction and
arrangement of the stop-rod which connects
the pawl detachably with the cluteh-shifter.
It 18 very desirable that machines of this

class should be provided with a direet con-

nection between the worm-shaftI and the cut-
ter-spindle Y, so that they may be adjusted
to rotate in unison when hobbing or cutting
worm -teeth upon the blank. The present
construction is therefore provided with such
a hobbing attachment, the hobbing-shaft ¢ be-
ing shown in Fig. 1 connected with the stop-

shatt S, and the spindle Y provided with a
A bearing v for the

hob or worm-cutter .
shaft ¢ is fitted by a swivel-collar 2’ to the

stop-shaft and the shafts are connected by
bevel-gears v* and the shaft is fitted to slide

longitudinally through a bearing V, which is
swiveled upon a stud o', attached to the cut-
ter-head D, adjacent to the spindle Y. A
part only of the shaft ¢ (with the bearing V)

18 shown in Fig. 2, so as not to obscure the

safety-stop mechanism.
A gear-wheel w is secured to the outer end
of the spindle Y, and an auxiliary gear-wheel

w' (meshing therewith) is fitted to the stud

w', and bevel-wheels w? connect the wheels
w" with the hobbing-shaft ¢, which is
a splined joint « to the wheel 1% through

which it passes, such wheel, as shown in Fig. -
9, being furnished with a sleeve to rotate in

the bearing V. A key « is secured remov-
ably in the sleeve and is fitted to a keyway

itted by

75
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in the shaft 7, thus forming the splined joint-
to rotate the bevel-wheel with the shaft when

required. |

When the hobbing deviceisnot required for

use, the key = may be removed, thus per-

I15

mitting the hobbing-shaft to rotate without

affecting the cutter-spindle. -
The wheel w* may, if preferred, be made

detachable from the cutter-spindle, as it is

immaterial what gear-wheel be removed or
rendered inoperative to disconnect the hob-
bing-shaft and spindle. The bearing is pro-
vided with a casing V' to inclose the wheel
w* and is swiveled to the stud «' by means of

‘a shank 2/, which is projected from the cas-

ing through the stud and secured upon the
inner end of the latter by a screw and washer
x*.  The stud is shown connected by bracket
X with the bearing of the cutter-spindle, but

1t 1s immaterial how the stud or auxiliary
~wheel be supported. _ ' a
- The hobbing-shaft is connected with the
auxiliary wheel " instead of with the wheel -
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w upon the cutter-spindle to permit the ma-
nipulation of the cutter-spindle Y, which is
required in applying and removing various
kinds of cutters, so formed upon the top as
to permit the withdrawal of the spindle Y
with the gear-wheel w when it is necessary
to change the cover or hob upon the spindle.
The wheel w is shown fitted removably upon
the end of the spindle, so that it may be re-
moved when the hobbing attachment is not
in use, and the gear Lhus forms a direct de-

~ tachable connection between the cutter-spin-
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dle-and the hobbing-shaft.

We have made spocml claim herein to a
cam-groove rotated with the stop-disk and a
projection from the pawlfitted tosuch groove,

so as to-effect the entire motion of the pawl

by the cam, as such construction secures a
positive action of the safety-stop deviee, and
obviates any of the uncertainty that exists in
the use of weightsor springs to partially con-
trol the movement of thie pawl.

Fromthe above description it will be under-
stood that we do not claim a safety-stop for
the cutter-head of the gear-cutting machine,
but the combination, with the other elements,
of a stop-diskhavinga circular periphery with

noteh in the edge and a pawl which is adapted

to hold the clutch-shifter in a neutral position

throughoutthe entire rotation of the stop-disk

and to permit the clutch-shifter to operate

only when the pawl-tooth enters the notch-in:

the disk. The stop-disk in such machines,
by its connection with the change-wheels,
revolves with considerable rapidity, and the
time required for the pawl-tooth to enter the

notch is very small; but the clutch-shifter is

held stationary during the time that the pawl-

tooth enters such notch and is released only

at the end of such movement by the interfer-

ence of the stop-rod N with the movement of
thestop-slide, whichis prevented from motion.

until the stop-rod is drawn wholly away from
the block or projection o* upon the slide. The
feed is thus positively prevented from operat-

ing and the cutter fromn penetrating the blank:

unless the stop-disk is completely rotated and
the: blank fully shifted into the required po-
sition for operation.

We have made no broad claim herein to a
satety-stop upon cutter-head or gear-cutters,
because such a stop has within our knowledﬂe
been used for twenty years past in-a lmne
machine-shop, and such a safety-stop is not
therefore patentable.

Although our device is intended to secure
the same ob;;eet it operates with more cer-
talnty andis moresimple in construction than
anything that has within our knowledge been
previously used for the same purpose.

Having thus set forth the nature of the in-
vention, wh&t 1s claimed herein is—

1. In argear-cut‘oer, the combination, with

a cutter-head and reversing-gear having a

cluteh-shifter, of change-wheels and a stop-
disk rotated thereby, and having a circular

periphery with notch in the edge, and a pawl | and a single hobbing-shaft connected at its

suitably connected to the clutch-shifter and

| provided with a tooth to engage the notch,

and adapted to rest upon the circular periph-
ery of the stop-disk, and to thereby hold the
cluteh-shifterin a neutral position throughout
the entire rotation of the disk until the tooth
enters such notch, substantially as herein set
forth.

2. In a gear-cutter, the eombmatmn with
a cutter- head and reversing-gear havmﬂ_ a
cluteh-shifter, of change-wheels and a stop-
disk rotated thereby, and having circular pe-
riphery with notch in the edO‘e a pawl suit-
ably connected to the clutch- sh1ftel and pro-
vided with a tooth to engage the notch and

with the arm f, and a cam “Totated with the

stop-disk and adapted by pressure upon the

arm- to force the pawl-tooth into the said

noteh to positively arrest the disk, substan-
tially as-set forth.

5. In-a gear-cutter, the combination, with
a cutter-head and reversing-gear having a

clutch-shifter, of change-wheels and stop-disk
rotated therebyand having circularperiphery

with: noteh ' in the edge, a pawl with tooth
to restupon the edge of such disk and engage

the noteh, and a stop -rod controlled by said
pawl, and a slide linked to the clutch-shifter
and havmn* a projection to engage the stop-
rod, the whol'e arranged and operated sub-
stantially as-herein set forth.

4. In a gear-cutter, the combination; with

a cutter-head and reversing-gear having a

clutch-shifter, of the mandrel-head F with
change-wheels and stop-disk carried thereby,
a-vertical stop-rod supported adjacent to the
stop-disk, a horizontal slide connected with
the cluteh-shifter and provided with a pro-
jection to engage the stop-rod, a pawl fitted

to bear upon the edge of the stop-disk, a'loose

collar upon the bt{)p -rod and a link to move
the':same with the pawl, and an adjustable
dog upon the stop-rod to contact with the
]oose- collar in various positions of the man-
drel-head, substantially as herein set forth.

5. In a gear-cutter, the combination, with
a cutter- head and wvelsmg gear hfwmn a
clutch-shifter,
change-wheels and stop-disk carried thereby,
a vertical stop-rod-supported adjacent to the

stop-disk, a horizontal slide connected with

the clutch-shifter and provided with -a pro-
jection to engage the stop-rod, a pawl fitted
to-bear upon the edge of the stop-disk, a loose
collar upon the stop-rod, a link to move the
same with the pawl, an adjustable dog upon
the stop-rod to contact with the loose collar

1n various positionsof the mandrel-head, and

a spring applied to the:link to balance the
same and normally lift the stop-rod, as and
for the purpose set forth.

6. In a gear-cutter, the combination, with
the bed A, column E, and mandrel-head pro-
vided with frame G’ carrying the worm-spin-

dle I change-wheels and stop-shaft S, of cut-

ter-head D provided with cutter- spmdle Y,

of the mandrel-head I wnh'
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opposite ends by suitable gearing to the con-~ |

tiguous ends of the stop-shaft and cutter-

10O

20

spindle, substantially as set forth.

7. Ina gear-cutter, the combination, with
the bed A, column E, and mandrel-head pro-
vided with frame G’ carrying the worm-spin-
dle I change-wheels and stop-shaft S, of cut-
ter-head D provided with cutter-spindle Y,
and astud adjacent to the spindle, a gear upon
the spindle and an auxiliary gear u pon the
stud, and a hobbing-shaft connected with the
stop-shaft and with the auxiliary gear upon
the stud by swivel-bearings and bevel-gears,
substantially as herein set forth.

8. In a gear-cutter, the combination, with
a cutter-head and reversing-gear having a
clutch-shifter, of change-wheels and a, stop-
disk rotated thereby and having notch in the
edge, a pawlsuitably connected to the cluteh-

shifter and provided with a tooth to engage

the notch, a detent pivoted adjacent to the
pawl and provided with a sprin g-shanl, a con-
nection from the detent to the cutter-head to
pull the detent, and a cam rotated with the

‘stop-disk and operating upon such detent to

detach it from the pawl before the disk has

completed one revolution, substantially as

herein set forth. |

J. In a gear-cutter, the combination, with
a cutter-head and reversing-gear having a.
clutch-shifter, of change-wheels and a, stop-
disk rotated thereby and having circular pe-
riphery with notch in the edge, a pawl suit-
ably connected tothe clutch-shifter and pro-
vided with a tooth to engage the noteh, a cam-
groove rotated with the stop-disk, and a pro-
Jection from the pawl to engage such groove,
the entire motion of the pawl being effected
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by such cam, and the clutch being thereby

held in a neutral position until the diskis 4>
wholly rotated, substantially as herein set
forth. o |

In testimony whereof we have hereunto set

~our hands in the presence of two subseribing .

witnesses.,
ULRICH EBERHARDT.
- HENRY E. EBERHARDT.
_ FRED L. EBERHARDT.
- Witnesses: |

THOMAS S. CRANE,
HENRY J. RURSCH.
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