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To all whom it ma 1 CONCEPN: |
Be it known that I, JAMES E. GLEASON, of
Rochester, in the county of Monroe and Stete

of New. York have invented a new and useful

Impr ovement in Tool- Controlling Mechanism
for Gear-Planers, which improv ement is fully
set forth in the following specification and
shown in the accompanying drawings.
 Myinvention relates to a machine forform-
ing the teeth of metal gears by means of plan-
ing, and the object of the invention is to pPro-

- vide new and improved means for adjusting,
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shifting and controlling the cutting tool of

“such a machine Wherebj the rate at which
‘the work is done is materially increased and

much time saved. |
"The invention is heremefter fully described |

‘and more partleulelly pointed out in the

claims. -
Referring to the drewmgs Figure 1 is

plan of a gear-planing machine to which my

improvements are applied, parts being broken

“away and other parts shown in two pOSlthHS

.25.
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by full and dotted lines. TFig. 2 is a plan of
the tool-stock with essoeleted parts. Fig. 3
is a eross-section of a portion of the tenﬂ*en-
tial arm showing 2 shifter for the tool—etock

Fig. 4 is a sectional elevation taken on the
dotted line 4 4 in Fig. 1 and viewed as indi-
cated by the arrow pomted thereon, parts be-
ing broken away. Fig.5 isan end view of

- the tenn*entlel arm seen as indieated by ar-
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row 5 in Figs.1 and 4. Fig.6isa plan of the
CArry mﬂ'-head for the tool- stock. Fig. 7 is a

y croes-eectwn on the dotted line 7 7 in Fig. 6
and viewed as indicated by the arrow pointed

:thereon, showing the detent.

I‘w 8is a view

" of the detent seen as indicated by arrow 8 in
Fig. 7. Fig. 9 is a side sectional elevation of
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by the arrow pomted thereon

a shlfter for the tool stoek sectloned on the

Figs. 2, 3, 7".

S and 9 are drawn to variousscales 1&1“3"61“ then

 that of the scale of the remaining ﬁo‘uree

sc

Referring to the parts shown, Ajis the main

~ frameof the gear planer, upon which is mount-

ed a head-—stoek B, Fig.1, carrying a horizon-
tal spindle, C, to which is eecured the gear D,

to be cut.

E is a screw f()r mowng the head stock lon- thle class. The stud w holds one end of acon- 100

gitudinally upon the frame, :«md I‘ 1S a worm
gear rigid with the spmdle C, which is actu-
eted by a transverse shaft, Gr provided with

a worm to co-act with the worm gear for in-

dexing the gear D in the usual manner. All
these palts are common to this class of ma-
chinery, and i in Fig. 1 are ShO wn only in out-
line.
- H,Figs.1 and 4,1sasemi- GII‘CUI&I base piece
secured rigidly to ‘the frame at one end, upon
which ismounted the swinging turret I, which
carries, mainly, the Opelatluw parts of the
‘machine. The base of the turret or part con-
tignous with the base piece H, is provided
‘with a circular centering piece or hub q, I'ig.
4, passing downward through an opening at
the center of the base piece, which forms a
center bearing upon which the tarret with its
incumbent pelts, turns.
K is a tangential arm a,da,pted to turn ver-
| tically upon a horizontal pintle, b, held by the
turret, the axis of the pintle intersecting at
right-angles the axis of motions of the turret
‘upon t;l:le base piece H, and also intersecting
the axis of the spmdle C. ~This ta,uﬂ'entlal
arm is formed with a dove-tailed loncrltudl-—
nal race, ¢, in which is fitted a 1eell:ua[:ue.aJtlne~
slide, d, for carrying the tool-stock and tool.
The slide ¢ is reciprocated by the following
means: ¢ is a vertical shaft passing through
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the hub «a of thetfurret and restingatitslower

end in a bearing in the frame A, Fig. 4. This
shaft is provided with a bevel gear, f, which
is turned by means of a horizontal driving
shaft, g, Fig. 1, provided with a bevel pinion
at its inner end to engage the gear, and cone
pulleys, L, outside the frame a manner which
is common. The upper end ef the shaft e is

provided with a spur pinion, i, which, by

| means of an intermediate <, turns a gear f,
having at its upper end a bevel pinion /, both
tummn‘ on a vertical stud m rigid in the base
of the turret. A short horizontal shaft 7, 18

| held in a bearing o, rigid with the turret and
provided with a bevel gear 1, co-acting with

| the pinion /. Rigid with the gear 1 is “aslot-
| ted crank-arm, {, “which carries a stud, u, pro-
| vided with a elempmn‘ handle, v, thIS combi-
| nation of parts being common in mechmel yof
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nécting' rod 1w, the other end of which is at-
tached to the slided. By these means the re-

~ volving of the cone pulleys 1. reciprocates the

slide d, and by locating the axis of the shaftn

in the same horizontal plane with the pointof |

attachment of the end of the pltman with the
slide d, the opposite end of the pitman isbut

slwhtly out of a direct line with the point of
attachment with the slide, even when at the

extroeme outer end of the crank arm ¢, and

therefore it exerts a substantially direct pull |

~ or push upon the slide whichever way the

20

tool is moving.

By operatmcr the machlne so that the top

of the gear » will move to the right in Fig. 1,

when the téol is moving outwmd the p1ess- |

ure from the pitman will come obliquely
downward upon the slide which will press
the arm K down onto its rest or support in-

stead of raising it off it, as has been the case

with machines heretofore constructed in

- which the entire pitman was below its point

30

of attachment with the slide, at
“"When the tool moves in the opposite direc-

all times.

tion the pitman has- passed below the shaft

n, and the drawing motion of it is exerted in

a "downward direction which will hold the
arm K upon its seat. In this manner the

‘tool may be made to cutwhen moving in both-

directions while the arm K is retamed upon
its seat and is permitted to have a slight ver-
tical movement when following the (,ontour

- of the conformatorin giving the propershape
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or curve to the face of the tooth.
ing the shaft n

By locat-
, eccentrically to the shaft e,

-and connectmw them by a train of gearing, |
the slide d a,nd the gear D can be loeated

very close to the end of the machine, and yet
there will be plenty of room for the move-
ment of the pitman, which can thus be made
long enough to prevent too great an ineclina-
tlon of it when the end of 11: is secured to the
extreme outer end of the e.ra,nk arm{in mak-
ing a long stroke.

and 5, is secured to the slide d by elampmw

bolts ¢, upon which head is mounted aswivel

or shiftable tool-stock 2.
in a rectangular cavity a’,

The tool- stocl{ rests
in the upper side

of the earrymﬂ*—head and 11: 18 provided with
‘aspindled’, reaching vertically down through

the head, (see Figs. 4 and 6,) by means of
which it 18 enabled to turn horizontally in
the head. The cavity o’ is slightly larger
than the baseof the tool-stock, which adnnts
of the shifting of the latter and at the same

~ time limits the distance through whichit may

turn. Thetool-stockismade hollow or formed

- with a horizontal rectangular cavity in which

- 60

a core-block ¢’, is fitted to slide. Within
the core-block the cutting tool, d’, is inserted,
it being snugly fitted therem but lonﬂ'ltlldl-
nally ad,]ustable, and removable therefrom.
The tool IS held rigidly in place by a vertical

set-screw ¢’, threaded in the core-block. The

tool-stock is formed with a removable’ cap f/,
over the core-block, which cap is slotted, at

A carrying- -head x, shown in Figs. 1, 2, 4

| aﬂ*amst the head of the shifter.

the bolt.
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q’, to avoid the serew ¢’ and allow of a longi-
tudma,l motion of the core-block. The core-

block is controlled as to its lonmtudma,l mo-
1g. 2, passing

tions by a horizontal screw A/, F
through a lateral projection of the core-block
and threaded 1in the body of the tool-stock.
A set-nut, ¢/, upon the screw and pressing

against the core block, serves to hold the
screw and the core- block securely in the dif-

ferent positions of adjustment of the latter.
This improvement of gear planers contem-

‘plates among other thmn*s the cutting both

ways of the tool whether « roughing out ”? the
work or finishing the faces of the teeth
The tools employed with this machine are
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of various forms according to the work they :

are required to do. The one, d’, shown in
the drawings is a roughing tool deﬂigned to
cut channels through the face of the blank
gear that ultimatelv become the spaces be-
tween the finished teeth. As clearly shown
in Fig. 2 the tool has two cutting faces or
edﬂ'es » p,one at theright and one at the left,

‘which are in all respeetb alike buat are tumed
‘in opposite directions.
“ture of the tool the latteris adapted to cutin
“both directions, that is to say, it is adapted
to cut one way and then the other as it is re-

This being the na-

ciprocated across the face of the blank-gear;
but to cut in the different directions the tool
has to be slightly swung or shifted in a hori-

zontal plane so as to cause the edge that is
“to do the cutting in any given operation, to
‘project beyondthe otheredge sothatthelatter -

shall not drag. To effect this the tool-stock
is constructed to have a swivel motion, as
above described. To shift the tool-stock and
tool one way or the other for this purpose, I
employ two movable or adjustable shifters /&’
k', Kigs. 2, 3 and 9, occupying a longitudinal
ﬂ*roove U, for med in the tangential arm, and
adapted to be made fast to the latter. These
shifters are each provided with a buffing bolt
a? adapted toslide longitudinally in the head
of theshifter. The bolt is much longer than
the head of the shifter and prowded with a
buffing spring 0% under its head, bearing
At 1ts oppo-
51te end the bolt is provided with jam-nuts ¢?,
which prevent the bolt from being thrown out

of the head of the shifter by the sprinﬂ' which

pushesagainstthe undersurfaceof the head of

The

yielding pressure against the tool-stock when
struck by the latter. The shifters are placed
so that their heads -stand in the way of the
tool-stock as the latter isreciprocated by the

_ By means of the jam-nuts any de-
sired tension may be given to the spring.
function of the spring is to give to the bolt a
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connecting rod w, and are placed respectively

them at each end of its stroke and thus be
turned upon its spindle 6. That is to say,

| regarding Fig. 2, when the carrying-head x,
with the tool-stock, 1s carried to the left the
tool-stock will encounterthe left-hand shifter
and be thrown to the position shown in said

s0 that the tool-stock will encounter one of

Y30




'ﬁgufe.” n this position the tool is adapted | to foed the tool forward immediately after it
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to cut when moved toward the right. 'This
position is also shown in full lines in Fig. 1.

- When the tool has completed its stroke or

trip to the right the tool-stock will encounter

the right-hand shifter and be thrown to the

- position shown by dotted lines in Fig. 1. It

10

is then in position to cut when moved toward

the left. Thus the tool is shifted one way and
the other alternately as successive cuts are
taken across the face of the blank gear, and

~ the amount of the work done by the machine
in any given time is practically doubled. In

~ taken in setting the tool to have the lines of

20

the rigid side walls of the cavity o, which
form stops for its motions. It is understood,
of course, that the tool is fed forward toward
its work as the cutting proceeds. Care 18

the motions of its cutting point always radial

with the “cone center” or the apex of the

cone of the gear, which is the point where the

 axes of the spindle C, the shaft ¢, and the pin-

tle b, meet in common.
The feeding of the tool is done by swinging

‘the tangential arm, with the tool-carrying

- mechanism and the turret with all of its in-

30
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‘cumbent parts, upon the hub a, as above de-

seribed, which is effected by the following

means: s, Figs. 1 and 4, is a spur gear rigid

with the shaft n, which engages a pinion »/,
held upon a shaft resting in the bearing or
hanger o, or held by some other convenient

means. Secured to this latter shaft and ad-

jacent to the pinion, is a slotted crank arm m/,
similar to the crank arm .

¢’ ,secured tothecrankarmm/,holds afeed rod

9’ which is caused toreciprocate as the crank
“armrevolves. Now,regarding Figs.1and 5,7

40

is a hanger secured transversely to the under
side by the arm K, which carries a feed screw

’

S .

~and pawlu/,adjustablysecured tothefeed rod,

45

~ is employed to turn the ratchet and the feed
serew intermittingly as the feed rod 1s recip-

rocated. A disk v’,isprovided to turn freely

on the feed screw, the function of which is

_50
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as the case may be.

‘to hold a pivot w’, upon which the pawl turns.
" These parts thus combined are common in
this class of machinery.
formed with a longitudinal slot in which a
nut &', for the feed serew is adapted toslide.

The hanger 7’ is

This nut is connected indirectly, by means of

- a bracket ¢’ and block 2/, with the circular
55

portion of the frame A, Fig. 1, beneath the
tangential arm. By turning the feed screw

‘one way or the other the tangential arin will

be slightly swung toward or from the blank
gear and thus cause the cutting tool to be fed
toward the blank or be withdrawn therefrom
It will be observed that

~ the pinion »n’ is one-half the diameter of the

oear s, Fig. 1, so that there are iwo feed mo-
tions made for the tool to each revolution of

‘the erank arm . This causes the tool to be

fed forward each time it passes across the | ally secured upon the turret, a reciprocatory.
‘blank gear. The feeding device is arranged ! tool holder npon the arm, a shaft journaled

A shiftable stud.

This serew is provided with a ratchet ¢/,

R

‘these shiftings of the tool-stock it encounters ;

clears the blank at each end of its stroke.
The tool is adjusted vertically by means of
a headed screw d?, Fig. 4, engaging the lower

| end of the spindle b’ of the tool-stock. The

head, ¢?, of this serew occupies a concentric

cavity in the end of the spindle, as shown, a

thimble f? being threaded into the cavity to
bear against the under side of said head.
The serew is threaded in a cap plate g° se-
cured rigidly to the earrying head. By turn-
ing the serew one way or the other the tool

‘post with the tool will be moved upward or
_ ', Fig.
1, above referred to, enable the operator to
| adjust the tool so that its cutting edge will
move in lines radial with the cone center, as

downward. This-screw andthescrew

above described.

It is sometimes
for the tool-stock to hold the latter in place

desirable tdhave a détent.

3 .
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each time after being shifted as above de-

seribed, and before the tool commences to cut.
The detent may be made in the form shown
in Figs. 6 and 7 in which a bolt 2% formed

with a V-head, is inserted vertically in a cav-

Qo

ity in the carrying-head . A circular plate, -

7* Fig. 8, is let flush into the carrying head

beneath the tool-stock, which has a square

| opening to receive the square head of the
bolt to keep thelatter from turning.

. A spiral
spring [* is placed upon the bolt to urge it up-

ward, and a simple stop-pin n? projecting
from the boltinto a slot in the plate, prevents.

the bolt from being thrown out by the spring.

The head of the bolt co-acts with a reversed
hardened V-piece k*, rigid in the tool-steck.:
When the tool-stock is shifted from side to

side, as above described, the V-piece £°pushes

the bolt down as it passes over it; and when

the V-piece has passed, the bolt presses up-
ward against the other side of the V-piece
and so holds the tool-stock with moderate firm-
ness in either position to which it may be
thrown by the shifters.
sides of the V-piece to avoid the head of the
bolt; and the two V’s are arranged to lap by

each other sufficiently to operate equally well |

in case the tool-stock be moderately lifted oft

‘the carrying head by the screw d*in adjusting

the tool to place.

. A copying form for the tooth is used in this

machine, shown in dotted lines.in Fig. 9, a
rider 7%, being employed with the form. The

gear cut may be a blank casting, or one in
which the teeth are castin form, needing only

to be planed over by the machine.
~What I claim as my invention is—
1. In a gear cutter, in combination,

is provided with an opening, a turret upon
the base piece, the base of which i1s provided
with a hollow hub which projects through the
opening in the semi-circular base piece, a
shaft through the hollow hub, an arm pivot-

| a bed '
plate, one end of which is provided with a
semi-circular base piece, the center of which
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Space is left both
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~in the turret eccentric to the axis of the hub

and connected with the tool holder and a
train of gearing to connect said shaft with the
shaft throucrh the hub, and means for holding
the gear bemn‘ opela,ted upon, and for feedmﬂ' -
‘the tool forward at each stroke of the pltman )

~ substantially as set forth.

2. In a gear cutter, in combination, a bed

-.pl&te a swinging turret secured thereto a

10

‘tangential arm plvota,lly secured to the tur-
ret, a reclproeatory tool holder on the arm, a

~ shaft journaledin a plane above and parallel

~with the base of the turret, one end of which
1s provided with a crank arm, a pitman for

connecting theerank arm with the tool holder,

~ ated upon, and for feedmﬂ* the tool torward

~at each stroke of the pltman substantlally as’

- set forth.

3. In a gear cutter in eombmatlon a bed |
‘plate, a swinging turret secured thereto, an

‘arm upon the turret a reciprocatory head, the |
upper side of which is provided with a eavlty, |
a hollow tool stock pwotally secured in the |

cavity, a core block adjustably secured within

 the tool stock and adapted to carry the oper-
- ating tool, and means for holding the gear

39

- plate, a turret secured ther eto, an arm upon

‘theturret, a reciprocatory carrying head upon

‘the arm, the upper side of which is provided

- with a eamty, a hollow tool stock provided |}
35

- a cap plate below the end of the spindle, a [

screw through the plate to becu' a,ﬂ*a,mst the [

_bemﬂ* Operated upon and for reelploeatmﬂ'

the llead substantmlly as set forth.
4. In a gear cutter, in combination, a bed

with a spindle pivotally secured in the cavity,

509,467

iend of the spmdle and ad,]ust the tool, and

‘and means for holding the gear being oper- |

means for holding the gear being operated
upon and for reclproeatmo‘ the tool holder,

| substantially as set forth.

40

5. In a gear cutter, in combina,ti_on, a bed

set forth.

plate, adapted to hold the gear being operated, -
| and provided with a swinging turret, an arm
~upon the turret, a tool holder upon the arm,
| a core block prowded with a lateval projec-
_tion, a screw through the projection and en-
~gaging with the body of the tool holder,a
f-slotted cap upon the tool holder, a sclew S
through the slot in the eap, and means for re-
ciprocating the tool holder, substan‘umlly as

45

6. In a gear cutter, in combmatmn a bed

1 -plate adapted to hold the gear being operated. .

upon, aud provided with a swinging turret,
{ an arm upon the turret, a carrying head upon
the arm provided with a recess, a spring act-

55

nated detent in the recess, a pla,te for holding

the detent-with its head above the surface of

the carrying head, a tool stock pivotally se- ¢
cured to the carrying head and having itsun-
“der surface provided with a V Shaped piece
‘adapted to be engaged by the detent, and
means tor reciprocating the head, and for
swinging the tool stock upon its pwot sub-
| stantially as set forth. |

6o -

In witness whereof I have hereunto set my

J AMES E. GLEASON

Wltnesses | S
- ExNos B. WHITMORE
- M. L. WINSTON. -

‘hand, this11th dayof March, 1893, in the pres- o
ence of two subscrlbmﬂ' Wltnesses o o
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