(No Model.) - - - 4 Sheets—Sheet 1.
U. & H. E. EBERHARDT.

GEAR CUTTELR.

- No. 332,064, Patented Dec. 8, 1885.
AE M

_ Zz é /6 cf’ @"MM#
..(/41_14' _ %’7 Uﬂ’éf,ﬂm&, Loy
_ | ' | 4

N. PETERS. Photo-Lithographer. Washington, D. C.




' '(No Model.) : _ ' 4 Sheets—Sheet 2.
. U. & H. E. EBERHARDT. .

GEAR CUTTER.
- No. 332,064, Patented Dec. 3, 1885.

Jffed*zl
_NQ ozt L <£ /é é:’ éiéyéudsf




(No Model.) | o 4 Sheets—Sheet 3. |
- U. & H. E EBERHARDT

| o GEAR CUTTER. |
No. 332,064, - Patented Deo 8, 1885

s
s 1l

'

g’i 45 /4

1..1.11\:\.111\.1111&“‘—" m\m\\ ] d\t‘m‘.\.txtt

'w ///// I ;,, A

«ﬁ:;//\.\\\\\mx\\\“t PSS SIS \\\\\\x\*“ /
7

]&'j. 6. - l ’%\\. %

B2 o NNNNNNNNNNNNNRNNNNNN

ﬂlllﬂ\‘\h p 7777 §
% ,, 6 § 6f .
- Vi f /

Lig. 7

A llesi: _ . ‘ fn&'dégor .
_ E%/JQI g~ 2. é 2C. 5 é"MMﬁé

N. PETERS, Photo-Lithographer, Wastngton, D.C.




(No Model.) - . 4 Sheets—Sheet 4.
U. & H. E. EBERHARDT. -

_ . GEAR CUTTER.
No. 332,064. . Patented Dec. 8, 1885,

YD mize W BHZ Chidar
f’;e — 2, j A 7%7 /&W@




[O

20

25

20

35

40

+5

UNITED S TATES

PATENT UFFICE.

ULRICH EBERHARDT AND HEN

XY E. EBERHARDT, OF NEW.ARK, N. J.

GEAR-CUTTER.

LDEPECIFPICATION forming part of Letters Patent No. 332,064, dated December 8, 1885,

Application filed Qctober 18, 1884. Serial No. 145,998,

{No motlel.)

To all whom it may conceri:

Be 1t known that we, ULRICH EBERHARDT
and HENRY L. EBERHARDT, citizens of the
United States. residing in Newark, Essex
county, New Jersey, have invented certaln
new and useful Improvements in Gear-Cutters,
fully described and represented in the follow-

ing specification and the accompanying draw-
ings, forming a part of the same.

This mventmn relates to certain improve-
ments in the gear-cutting machines for which
we have hE’:I‘E‘tO ore f.led applicatious Nos.
72,019 and 114,205 for Letters Patent of the
United States.

The drawings show only such parts of the
machine as are necessary to illustrate our im-
provements, the other features of the machine
having been fully shown in the previous appli-
cations Nos. 72,519 and 114,2035.

Figure 1 1s a pian of the machine, with the
top of the colnmn shown in section aund the
elevating-screw removed. The bracket 6 1is
also broken away over the friction-gear. Fig.
2 15 a rear elevation of the machine, omitbing
the bracket 6, the worm-wheel I being shown
as 2 plain disk in Ifigs. 1 and 2, as is common
in suach small ficures where the construction
is alreadyv old and well understood. Fig. 3 1s
a side elevation of the machine, excepting the
cafter slide and including the bracket, and
with the bed partly brokenaway. Fig. 41s a
side view of the bracket and lo¢king mechan-
iIsm enlarged. Fig. b 1s an edge view of the
bracket, with the arm 51 broken away to the
centerof thepivot 14, to show the introduction
of the latch 10 into a ¢lot in thearm. Fig.61s
a front view of the bed, cutter-slide, and re-
versing mechanism, and Fig. 7 is a section of
the latter upon line z « 1n Ifig. 1. Fig.81s a
view of the shaft 60 detached, and Fig. 9is a
view of the sleeve 63 detached. IFig. 101s a
side elevation of the cutter-siide and reversing
mechanism detached from the machine. Fig.
11 is a rear view of the spring-wedge. Fig.
12 is an elevation of the wachine upon the
side opposite to that shown in Ifig. 3, exhibit-
ing the application of the same belt to both
the {riction -driver and the cutter-driving pul-

ley. Fig. 131s a sectional view of the friction
driving-gear M and the end of the shaft G, to

which 1t 18 attached.
The mechanism for carrying and moving

| the gear-spindle A consists of an upright col-

umn, B, spindie-bearing C, carrying the worm-
wheel frame [, and adjusted vertically by a
screw and hand-wheel, E. The spindle 18
provided with a worm-wheel, I, and the frame
D with bearings 1), supporting a worm-shatt,
G, adapted to turn the wheel I when the blank
vear is to be shifted, as usual. |
The means for supporting the rotary cutter
a consists of a shaft, J, fitted 1n a  bearing
upon a bed, b, mounted upon a plate, d, and
table d*, the latter being fitted to ways @
upon the top of the bed B
is fitted to dovetails e in the top of the bed b,
and 1s operated by a screw, ¢, SO0 as to mov e
forward to feed the cut.ter 1nto the blank L
and backward to permnit the shifting of the
blank, as required preparatory to cutting an-
other tooth. The worm-shaft G is rotated

automatieally to shift the blank by means of

a friction driving-gear, M, applied directly to
such shaft adjacent to the bearing D', and a
locking device prevents the rotation of the
shaft by said driver except when the locking
catch or hook is released by a movement im-
parted from the cutter-slide.

The friction-driver consists of, a toothed
gear, M, fitted to turn 100%913( upon the shaft
Gr the httel being provided with two circular
pmtes M’ and M? between which the gear 18
clamped by means of a nut, M°. The circular
plates are fitted to turn positively with the
shaft, as by a key or feather, and are prefer-
ably faced withleather, asat M*. The toothed
oear s confinuously rotated during the opera-
tion of the machine by a pinion, N, on shaft
O and pulley O/, and the rotary force impart-
ed to the shaft 1s regulated by tightening
the nut N’ to the desired degree. The shaft
(3 is connected by means of change-wheels
with alocking mechanism operated as claimed
in our former patent; and although it 1s pro-
vided with a continuously-rotating iriction-
driver, 1s 1ntended to stand still the greater
part of the time and to hold the gear-blank
in a fixed position while the cutter 18 operat-
Ing upon the same. |

The function of the friction: driver, as will
be readily seen from 1its constr llLthI] 1S to
furnish a motive power ready for immediate
operation to rotate the worm-shaft, the worm-
wheel, and the gear-blank at the required
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> and fitted to holes in the gear.
1In the required set of change-wheels would
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time, when the cutter is retracted from the
blank; and the circular plates then serve to
receive the motion from the rotating gear M
and to rotate the worm:shaft until the locking
device operates toarrest itsmovement. When
the worm-shaft is therefore locked, the ecir-
cular plates, being held thereto, cease to rotate,
and the gear M slips around between them
without producing any movement. |

- A bracket, I, attached to the frame D, sus-

tains the shaft O in the proper relation to the

shatt G when the frame is moved upanddown
by operating the wheel K. The shaft O is
supported at 1ts inner end by the foot of the
bracket adjacent to the frame D, and at its
outer end in the end of the bracket-arm, and
18 rotated continuously by the power applied
to the pulley O'. Motion applied to the latter
thus operates, through the gear N and the frie-
tion-driver, torotate the gear-blank L by turn-
Ing the worm 1In contact with the wheel F;

~ but the amount of its rotation, which neces-

sarlly varies with the number of teeth to be
cut 1n the blank L, is governed by compound
gearing mounted upon a bracket, 6, attached
to the frame I). This gearing consists in COZ-
wheels applied to the shaft G to a fixed stud,
H, provided with locking mechanism, and to
a movable stud, 53, mounted upon the bracket
6, intermediate to the parts G and H, so as to
receive gears of various sizes and hold them
in mesh with the gears upon such parts. A
pair of gears, k, is applied to the parts G
and 53, and another pair, k', to the parts 53
and H. The stud H is provided in addition

~ to the gear k with a disk, 1, having a single
projecting tooth, 15, such disk turning loosely |

upon the stud with one of the gears X, to which
16 18 clutched by pins £, secured in the disk
All the gears

be furnished with holes to fit such pins ¢, so
that when placed in contact with the disk 1,
or with one another upon the stud 53, they
may be clutched together by pins and rotate
together. The movable stud 53 is held upon
the bracket 6 -by a carrier, I, and it is to the
studs 53 and H and to the shaft G that the
necessary change-wheels are applied when ar-
ranging the automatic mechanism to regulate

the rotations of the worm and worm-wheel to

shift a- particular gear-blanic. As shown in
Fig. 1, the stud 53 carries two gears side by
side, while the shaft G and stud H each carry
but one, and the gears on the stud 53 thus
serve as something more than idle intermedi-
ates, and afford a double opportunity to ap-

ply change-wheels to vary the rotation of the

worm:-shaft. The gears & % on the stud 53
mesh, respectively, with the gears k k" at its op-
posite sides, and would be secured together
80 as to revolve together on the stud by the
same means as the disk 1 and gear %/, although
no pins ¢ are shown for that purpose, to avoid
obscuring the other features of the drawings.

' the pair of gears k is thus transmitted to the
1n a

disk 1 by the pair of gears k' revolving
different plane, and the extent to which such

motion is effected is regulated and determined |

by the following means:

A pivotedeatch,3,is hinged upon the bracket

6 at 8, and is furnished with a hook, 7, to en-
gage the tooth 15, and terminates at its lower

end withabevel-point, 2. Thecatch ispressed

hy its weight into contact with the disk 1, to
engage the hook 7 with the tooth 15.

75

A Tlatch, 10, is pivoted in a slot, 11, in an

arm, 51, which is hinged to the bracket 6, be-

low the cateh, and a spring, 18, is applied to
the latch to hold it normally against a stop,
9, formed upon the arm at one side of the latch-
head opposite to the point 2. The latch-head

30

i8 inclined with reference to its path about the

pivot 13, upon which the arm is moved, and
the pivot is arranged at such a distance from
the end of the catch 7 that the latech will en-

gage with such point when the arm is oscil-

lated and pull the hook away from the tooth
15. The end of a chain, 14, is'shown in Fig.
4, attached to the arm 51, to connect with the

9’0

cutter-slide, and such chain is shown in Fig. -

1 affixed to an adjustable hook, 20, connected
to the cutter-slide by a brace, 21, and thereby
reciprocated with said slide.

The cutter-slide is traversed back and forth
with a given movement, and the chain is so
adjusted upon the hook 20 that at the extreme
outer movement of the cutter-slide the latch
10 is drawn toward the point 2 and the hook
7 withdrawn from the disk 1. By the con-

struction employed both the latch 10and point

99
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2 move inarcs of circles and disengage as soon -

as thetooth 15 is released from the hook,thelat-
ter then falling back in contact with the disk,in
readiness to re-engage the tooth after one ro-

105

tation of the disk. A spring, 52, returns the

arm b1 into its normal position in contact with

g pin, 12, on the bracket, as soon as the chain

is slackened by the movement of the cutter-
slide. The spring 18 and the inclined head of
the latech permit the latter to turn on the pivot
14 and to slip under the point 2, when the arm
51 1s thus returned to its normal position.

- Without the locking mechanism provided
in the disk 1 and hook 7 the motion imparted
to the worm G by the gears N and M would

IIO

LI5

rotate the worm continuously, whereas it is -

intended to stand still and hold the gear-blank
L in a fixed position the greater part of the
time; and such action 18 secured by the con-
struction described, in which the locking of
the disk serves to hold the worm and the gear-
blank. L stationary until the cutter-slide is re-
tracted and the hcok 7 detached from the tooth
15.
hook prevents the disk from turning around
more than one revolution, the rotations of the
worm are thus definitely limited, and their
extent 1s regulated by the proportions of the

I20

12"5

As the automatic re-engagement of the
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change-wheels & and &/, which may be used to
The motion trangmitted from the:shaft G by ! connect the disk and the worm.
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It 1s obvious if the wheels k k" were all of
one size that the combined action of the frie-
tion-driver, the disk, and catech 7 would effect
one rotation of the worm-shaft  at each move-
ment of the cutter-slide.

In our previous applications we have shown
a single Intermediate gear for conneeting mere-
ly two change-wheels upon the shafts G and
H; but by means of the compound gearing
shown herein the rotations of the worm shaft
may be varied in much greater variety, with
the set of change-wheels commonly provided
for determining the rotations of the worm-
shait. Thesamemeans iscommonlyemployed
upon turning-lathes to secure a proper rota-
tion of the feed-screw for cutting threads of
peculiar pitch, the two pairs of gear-wheels &
kand k' k' atffording not only two points for
varying the proportions of the connected
wheels, but modifying the effect of the move-
ment Imparted by the second pair. It is ob-
vious that the cateh 7 would operate the same
with a notch 1n the disk 1, 1in place of the tooth
15, and we therefore consider the same as
equwalent in the claims that we have made
herein.

Having claimed bolts or catches of different
constructions in our previous applications,
we have claimed the catch shown hereinonly
In & specific manner. It will be seen, how-
ever, that the catch claimed herein may be
used without the compound gearing, and we
have therefore claimed the same independ-
ently thereof. The carrier I, being slotted
and ciamped to the bracket 6 by a bolt, s, af-
fords the means of adjusting the stud 53 into
any position required by the gears with which
1t 18 connected. The cutter ¢ isshown in Figs.
1 and 10 as rotated on a spindle, J, which is
driven by a gear, J’, and pinion J% the latter
being mounted upon a stud, K. The stud K
also carries a pulley, R, and cord-wheel S, the
latter being secured to the pulley R to turn
therewith, and being driven by the belt O

~applied to the pulley O, in the manner shown

in Fig. 12, In this figure the belt is shown
applied in succession to the pulleys R and O
and carried over tightening-pulleys T, jour-
naled upon a swinging arm, T, in the manner
common for similar constructious. T¢ is a
standard to whieh the armn 1" is pivoted, and
T° 1s an adjustable weight upon said arm to
regulate the tension of the belt. The belt is
shown in the drawings led, as from a coun-
ter-shaft overhead, beneath one of the pul-
leys T, and 1s led thence in a loop arount
the pulley R, and beneath the other pulley, T,
from whence 1t passes to the countershaft in
such a direction as to pressagainst the pulley
O’. It therefore presses upon such puiley by
1ts outer side, while its inner side is in con-
tact with the pulley R, and the tightening-
pulleys T T operate equal]y to maintain the
tension of the belt and its requisite pressure
upon either of the pulleys R or O when such
pulley is moved independently of the other.

The pulley-shaft O may be dispensed with,
and the friction-driver, embodied in the gear
M, may be combined with a belt-pulley upon
the worm-shaft, which pulley may be driven
by the same belt with the pulley R, as de-
scribed above.

As the friction-driver we use has already

been patented fo us 1n other combinations on

“December 2, 1884, as No. 308,658, we hereby

aisclaim the s&me except in the speuﬁc coms-
binations we have claimed herein.

The friction-driver claimed includes, as in
our previous application, any mechanism
adapted to rotate the shaft and to slip when
the shaft is locked, soas to permit the opera-
tion of our automatic shifting device in the
manner described.

The reversing mechanism isshown in Figs.
1, 6, 7, and 10, { being a bevel wheel applied
to the end of the feed-screw g, and * a pinion
fitted to the end of a shaft, 60, which is sup-
ported in bearings I’ and I* upon a bracket, m,
fixed to the front end of the slide f. In the
bearing !’ is secured around the shaft 60 a ro-
tating sleeve, r, constructed at its inner end
with teeth forming a pinion, 62, and having a
belt or cord pulley, 61, rigidly fixed thereon,
and rotated continuously ‘in one direction
when the cutter is in motion by a belt, S', led
from the pulley S.

Theteeth upon the pinion 62 are concealed in
Figs. 1 and 6 by a sheil of metal of inverted
U shape, formed upon the bearing ¥, and pro-
jected over the pinion 62 into contact with the
pulley 61. The top of this shield 1s shown in
section in Fig., 7, and the construction 1is
intended to prevent end motion of the sleeve
r, upon the extreme inner end of which the
pulley 61 is secured. This shield is not a
material feature, and 1s necessitated merely
by the method of construction adopted, in
which the pinion 62 is formed Integral with
the sleeve », and of the same extemal diame-
ter. and1s thus unprovided with any shoulder
ab the inner end, except the inner side of the
pulley 61.  The shell of metal also serves to
keep dirt from falling intothe teeth of the pin-
10n 62.

In Fig. 7 the pulley 61 IS Sh(m n screwed
upon the end of the sleeve with such a thread
that the motion tends to hold it upon the
sleeve, and atooth, ¢, is formed on the pulley
to engage a sliding clutceh, 66, applied to the
shaft next the pulley. In the bearing I* aro-
tating sleeve, 63, is fitted around the shaft 60,
and is provided at its inner end with a tooth,
t*, to engage the clutch, and upon its outer
end with a stud, A’, preferably of such size
as to fit the ch‘uwe wheels provided for appli-
cation to the shafts G and H. A back gear-
shaft, 64, 18 also fitted to bearings upon the
bracket m, and 1sfurnished with a gear-wheel,
p, to receive a reduced continuous motion
from the pinion 62. The outer end of such

shaft is formed with a stud, AZ* preferably of
such size as to receive the clnnge -wheels
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mentioned, and an intermediate, m’, is sus- | alternately strike against adJustable inclined

tained 1n contact with such chancre wheels

(marked 65 where applied to the studs in
Fig. 7) by a stud and a carrier, #, held ad-

5 Juttably tothe side of the bracket by a bolt, v.

10

1y

2C

25

For convenience of construction, the clutch
hub 66 is mounted upon a bushmg, w, (see
Figs. 6, 7, and 8,) fixed rigidly to the shaft
60, the hub belng driven by a feather, ¢, let
into such bushing, and 1s provided at oOppo-
site ends with teeth ' to engage the tooth #

on the pulley 61, and the opposwe tooth, ¢,

affixed to the sleeve 63 upon an enlar gemeub
at its inner end, and the intermediate, m’, ap-
plied to the cha.nge-whee}s 65, produces A T0-
tation in the sleeve 63 contrary to that im-
parted by said pulley to thesleeve r and pin-
ion 62. The clutch-hub being mounted upon
the feather ¢, furnishes the means for driving
the shaft 60 and screw ¢ in opposite diree-
tions by throwing it alteru‘ltely into gear
with the pulley 61 or sleeve 63. The speed

of the pulley 1s regulated to produce a rapid

motion of the serew for retracting the cutter-
slide, while the back gear-shaft and change-
wheels 65 afford the means for lmparting a
variable reduced speed to the cutter-slide for

feeding the cutter into blanks of different

- material and dimensions.

30

35

40

When the pulley 61 is clutched to the shaft

60, the only gearing interposed between: the
pulley and the feed-screw g consists in the per-

manent bevel-wheels fand #, as the back gear-

shaft, 64, the sleeve 63, and a]l their attached
gear- -wheels then turn around continuously,
but 1dly, without producing any effect, and
the gquick speed at which the cutteris retract-
ed 1s thus Invariable; but when the motion of

the pulley is tr ansmitted tothe screw through

the back gearing (by clutehing the constantly-
rotating sleeve 63 to the shaft 60) the speed
18 transmitted through the wheels 65, which
are made changeable for the express purpose
of varying the Speed of the screw g, for feeding
the cutter into the blank at the required rate.
As stated above, the studs A’ and AZ to

- which the change - wheels are applied, are

33

6C -

made of such size as to fit the bores of the
same change-wheels as areapplied at £ k'; and

. We are thus enabled to secure great variations

in the speed of the cutter-slide without fur-
nishing any additional wheels to use for the
gears 65, and thus avoid any additional ex-
pense 1n obtaining this very desirable result.
We are thus enabled to operate the cutter at
the precise speed required to cut coarse or
fine teeth ineither brass, steel castor wrought
iron.

The clutch-hub 66 1s automatlcally shifted

at each stroke of the cutter-slide by a shifting-

- lever, », which is actuated by a eonneetmg

rod, #?, "and a crank, »’, pivoted upon the
brace 21. This crank projectsfrom the brace

in a line with the cutter-slide and is carried
to and fro therewith. The crank is provided
with a projecting stud or roller, o, adapted to

'Th,e lever

gaged from the teeth ¢

at -k and &/,

dogs n, attached to a bar, #*, upon the bed b.
#' is constructed with a slot where

1t 18 connected with a pin, ¢, with the clutch-
hub 66, and a spring-stud, ¢, with wedge-
shaped point 18 mounted in a socket upon the
bracketm, so as to pressupon a roller, ¢’,atthe
rear end of the lever #/, and to throw it past
the central point before the teeth ¢ are disen-
This construction is

70

75

not a part of our present invention, and may

be replaced by any other smtable means for

shifting the clutch-hub. Such means is very
common in such cluteh-shifting mechanism,

a8 without some device mdependenb of the’
~dogs n to throw the lever n’ -past the central
point the clutech 66 would be liable to stand

still when moved clear of the teeth #, rotating
in opposite directions near its opposite E'lld&:
and the automatic movement of the cutter-
slide would then be entirely arrested.

The operation of the entire machine is as
follows: The gear-blank L is secured upon the

spindle A, and change-wheels adapted to ro-

80

9O

tate the worm @, the desired amount (after
cutting each tooth in the blank) are applied

suitahle tables of change-wheels
being used to determine their proportions, as
in setting change-wheels 1n other analogous
machines. Change-wheels 6bare alsoapplied
to the studs A" and A’ to produce a feeding
motion of the slide b and cutter a toward the
gear-blank, at a rate adapted to the material
of the bla,nlc and the dogs n are also adjusted

is at the extremes of its required movement.

| When the slide is in its outer position, the

chain 14 1s applied to the hook 20, and the
latter 1s adjusted to actuate the arm 51 and
latch 10, while the slide 1s running back after
the cut, and before the cluteh 66 is reversed
to feed the slide forward. The retraction of
the latch permits the rotation of all the gear-
ing actuated by the frietion-driver M, and

95

100

t0 reverse the clunteh 66 v&hen the eatter slide

I 5

IIO

thus effects the shifting of the blank auto-.
matically just after each gear-tooth has been

cut, and the re-engagement of the tooth 15 by
the hook 7, as described above, then locks and
holds the worm-wheel, worm, and gear-blank

115

in the required posnlon until the sueceedmg |

oear-tooth has been cut.

As the dogs n operate reg ul&rly and inter-
mittently at each end of the strokes made by
the cuflter slide, and as each outward stroke

serves to tighten the chain 14 and unloose the
latch of the shifting mechanism, it 18 evident

that the 1ntermittent action of the cutter will
be continunous, and that the machine will con-
tinue not only to operate until all the teeth
are formed upon the gear-blank L, but until
the motion of the driving-belt O is checked
or the clutch-lever »n' is place_d and held in its
central position. When this is done,the cut-
ter slide will stand still, and the cut gear may
be removed and replaced with a gear- blanl{
to be cut in like manner.

120
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As we have shown and claimed, the means
for holding the clutch in its central position
(and free fromthe teeth ¥ on both sides of it)
1n our saild Patent No. 308,658, we have not
introduced it in our present drawings.

From the above description it will be seen
that the machine requires no attendance dur-
ing the cutting of an entire blank after it has
been properly adjusted to operate upon the
sanie, and that the improvements which we
have described herein are adapted chiefly to
simplify the construction and operation of the
locking mechanism and of the belting connec-
tions to the gear-blank-shifting devices, and
to the reversing mechanism for the cutter-
slide. |

In our present construction but one belt,
0% 1s required to actuate the pulley O and
the pulley R, and but one belt, S, is required
fo actuate the feed-reversing nechanism in
place of the mechanism shown in our former
patent, No. 308,658.

Our improvements in the arrangement of
the gears k k' also enables us to dispense with
a large proportion of the change-wheels re-
quired when a single intermediate only is used,
as in our former patent and the appheatl()n
of such change-wheels to the feed-reversing
mechanism algo affords the means of securing
a more exact adjustment of the cutter - slide
speed to the size of the teeth and the material
In which they are cut.

The disk 1 isshown herein as provided with
a single tooth; but the same may be made with
two or more t.eeth or notches, as shown in our
previous patent applications; but the use of
the compound gearing described herein en-

ables us, in general, to use a disk with but one
noteh or tooth.

1t is obvious that; any means of tightening
the belt O° may be used in place of the pulleys
T and arms 1", such devices being common in
other constructions, and the precise nature of
the tightener not being an essential feature of
our invention.

Having thus set forth the nature and opera-
tion of our invention, we claim the same in the
following manner:

1. In a gear-cutter constr ucted with a worm-
wheel, worm, and worm-shaft for shifting the

| blank. L, the combination, with the said worm-

shaft, of a frietion driving gear or pulley ap-
plied directly to the said shaft and adapted to
slip when the shaft is locked, as and for the
purpose set forth.

2. In a gear-cutter in which the mechanism |

for shift,ing the gear-blank 1s operated by a

friction - driver, a worm and a worm-wheel,

the locking deviee connected with the worm-
shaft by change-wheels, as desceribed, and con-
sisting in the combination of the disk I, the
plvoted catch adapted to engage with or Toclk
such disk, the swinging arm .)1 provided with
spring 02, and carrying the ]ateh 10, provided
with spring 18, and connected with the cutter-
slide, as by chain 14, the whole arranged and
operated substantially as and for the purpose
sef forth. |

3. In a gear-cutter, the means for varying
the rotations of the worm-shaft for each ro-
tation of the locking-disk, consisting in the
combination, with such worm-shatt and disk,
of a movable intermediate stud, 53, and four
ocear - wheels, & £/, arranged in two planes to

60

70

form independent pairs of wheels, the inter- 75

mediate stud, 53, carrying two of said wheels
secured together, but turning loosely on the
stud, the whole arranged and operated as here-
in shown and desecribed. -

4. In a gear-cutter, the combination of the
shaft 60, the sleeve r, proviced with the pinion
62, and driven continuously in one direction
upon said shaft, a rotary sleeve, 63, mounted
upon the said shaft and connected with the
pinion 62 by a back gear-shatt, 64, and change-
wheels, as described, and a shifting - clutch

hub, 66, adapted to engage alternately with

the pulley 61 and the sleeve 63, the whole ar-
ranged and operated to reverse the movement
of the cutter-slide, substantially as herein set
forth.

5. The means for varying the speed of the
cutter slide in its feeding movement only, con-
sisting in the combination of the shaft 60, the
sleeve r, provided with the pinion 62, and
driven continuouslyin one direction upon said

shaft, a rotary sleeve, 63, mounted upon the
said Sh&ft and connected with the pinion 62 by a

‘back gear-shatt, 64, and change-wheels, as de-

scribed, andashlftmﬂ clatch hub 60, ‘Ldmpted
to engage a;ltelnately with the wheel 61 and
the sleeve 63, the shaft 64 and the sleeve 63
being provided with the similar studs, A" and
A’ for the application of change-wheels there-
to, the whole arranged and operated to reverse
the movement of the cutter-slide, substantially
as herein set forth.

In testimony whereof we have hereunto set
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our hands in the presence of two subscribing

witnesses.

ULRICH EBERHARDT.
HENRY E. EBERHARDT.

Witnesses:
THOS. S. CRANE
L. LLEE.
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