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in two sectlons, that unite upon a line at or

near the transverse center of said groove, and
are held together by means of a nut, I, which
1its over the threaded end ¢ of said Shaft and.

UNITED STATES

JOSEPH N.

LAPOINTE, OF WATERBURY, CONNECTICUT.

MACHINE FOR POLISHING PINION-LEAVES.

SPECIFICATION forming part of Lietters Patent No.371,847, dated Octcher 18, 1887,

Application filed June 10, 1886, Serial No. 204,724,

{N{} model.)

{o all whom it may concern: .

Be 1t known that I, JoSEPH N. LAPOINTE,
of Waterbury, in the county of New Havenand
the State of Connecticut, have invented cer-
tain new and useful Im prm‘r’ements in Machines
for Polishing Pinion-Leaves; and I do hereby
declare that the following i is a full , -clear, and
exact description thereof, reference beir‘g“ had

to the accompanying drawuws, in which—

- Iigure 1 18 a perspective view of my im-
proved mechanism as arranged for use. Fig.

-2 1s a plan view of the upper side of the same.
Fig. 3 1s a front elevation of said mechanism. .

IMig. 4 1s a side elevation of the same. Tig. 5
1§ an end elevation of said machine and the
driving and belt - shifting mechanisms em-
ploved, and Ifig. 6 is a fr ont elevation of the
counter shaft and belt-shifter.

Letters of like name and kind refer to like
parts in each of the fieures.

The object of my 11we11t1011 is to enable the
tecth of pinions to be automatically polished
by machinery, so as thereby to dispense with
the skilled hand-labor usually employed for
such purpose; and to this end my said inven-
tion consists in the construction and combina-
tion of parts, whereby a pinion is moved into

contact with, is reciprocated longitudinally

upon, and then moved aw ay from a polishing-
lap, and is then partially rotated and agalin
returned to contact with the same, and after
a predetermined number of repetitions of such
actions the motion of the operative mechan-
ism 1s arrested, such operations being auto-
matic, Subbt‘mtmlly as hereinafter described
and clauned

In carrying my inventioninto pr actice T em-
ploy a base-plate, A, which has arectangular
form in plan View,.a,nd from which, near its
rear end, projects upward a standard, B, that
at i1{s upper end 1s provided with two journal-
boxes, b and b, within which is journaled a
shaft, C.

Upon the central portion of the shaft C is
secured a belt-pulley or cone of belt pulleys,
D, and to or upon one of its projecting ends is
attached a disk or wheel, L, which i con-

structed from wood or me‘r‘ﬂ; and within its

periphery 18 provided with a cirecumferential

groove,e. Sald wheelispreferably constructed

_—

Opemtes to pleSS them towebhel and '1gmnst a
collar, ¢/, that is formed upon said shaft, and
farnishes a bearing for the hub of said inner
section,

Within the groox ¢ ¢ of the wheel E is fitted
a ring, G, constructed from wood, soft metal,
or other m’ltellal used for lelSlllllD‘ pmposes
which ring is provided with a peripheral
tongue, g, that transversely has the form of
the slj;ace between two leaves of the pinion
which 18 to be operated upon and circumfer-
entially is continuous. Inorderthat said ring

or lap may be placed in or removed from po-

sition within the wheel, it 1S only necessary
that the outer section of sald wheel Should be
separated from the inner section.

Upon the front end of the base-plate A 1S
formed a V-shaped way, a, thatreceives a slide,

H, of usual constru ction;which slide1s adapted |
to be moved toward or from the rear end of

55
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said base-plate by means of a screw, I, in sab- 75

stantially thesame manneras is the t001 -rest of

a lathe. As;however,said slideréquires only
an ocmsmm] a(l) ustmwt to 1}051t1r0r1 the end
of the screw [ does not project, but is prowded
with a transverse groove, which is adapted to
recelve the end of a screw-driver, by means of
which said screw may be rotated as required.

80

Secured to or forming part of the front end of

theslide H are two arms, & and A, which pro-
ject upward from opposlte sides of the same
and furnish bearings for a shaft, KK, and rock-
shatt L, that are jour rnaled b 01"115011!}::%1 ly therein.
Upon the projecting end of the rock-shaft I,
directly in front of the lap G, 18 secured A
frame, M, which consists of a ventml bod
and two horizontal arms, m and m’, that pro-
ject forward from the lower and uppol ends,

85

Yy 9o

respectively, of said body. Within suitable

openings in said arms is loosely fitted a spin-
dle, N, which is adapted to move vertically
Wlbhm certain limits, but is prevented from

. moving circuamferentially by means of an ar m,

1, thfl.b projects horizontally forward and has
1ls outer bifurcated end engaged by a rod, m?,
which projects upward from said frame M.
_'I'he spindle N projects upward to orslightly

above the axis of the lap-wheel B, and upon

1ts upper por tion is provided with two arms,

n' and »', which respectively project homzon-
tally rearward $o equal distances from the up-
per end of said spindle and from a point a,
short distance below the same.

rear end of the lower arm, »% is provided g

Within the
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recess or opening for the reception of one of |

the pivots o of a pinion, O, while within the
corresponding end of the upper arm, =/, is
placed a spring-actuated pump-center, »°, that
18 adapted to engage with the opposite pivot

o of said pinion, the arrangement being such

as to enable said pinion to be securely held in
the position shown directly in front of said
lap - wheel., If desired, said pinion-holding
frame may be constructed separate from and
attached to said spindle N.

In order that the pinion O may be properly
presented for the action of the lap @, it is nec-
essary that it should be moved forward into
contact therewith, should be reciprocated ver-
tically during such contact, should then be
moved away from said lap and partially ro-

tated, so as to bring another groove into posi-

tion, and then moved into contact with said lap
again, all of which movements are effected by
means of the following-described mechanism:
The shaft X is connected with the lap-wheel
shaft Cby meansof a gear-wheel, 7, which is se-
cured upon the end of the former, a pinion, (),
that is secured upon the end of the latter, and
an intermediate pinion, IR, and gear-wheel S,
which are secured together and suitably jour-
naled, and are adapted toengage, respectively,
with said gear-wheel I? and pinion Q, the ar-

30 rangement being such as to causesaid shaft K to
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make one complete revolution while said shatt
C is revolving a predetermined number of
times. Secnred upon and revolving with the
shaft KK 1s a cam, %, which at each levolutlon
of sald shaft enganes with an arm, [, that pro-

jects from the rock-shaft L, and - plessmg sald

arm toward the front of the machine gives to
sald rock-shaft a partial rotation and causes
the pinion-holding frame to be moved in the
same direction away from the lap-wheel, as
shown by dotted lines of Fig. 4. When said

arm 1s released by the passage of said cam, said

rock-shatt and pinion-holder are 1eturned to
their normal position by means of a spring, 7,
which 18 coiled around said rock-shaft, with
one of 1ts ends attached to the same and the
other end attached to some relatively station-
ary part.

After the pinion has been moved forward

sufficiently to enable its teeth to clear the lap
it 1Is moved laterally a short distance by means

~of a ¢am, &', which is secured upon the shaft

33

K 1n such position as toenable its eam-face to
bear agaiust the end of the rock-shaft I, op-

posite o the end that carries the pinion-hold-

ing frame, when, as sald rock-shaft is ad&pted
to be moved loncrltudmally, sald cam carries
it forward, as shown by the dotted lines of
Fig. 3, the predetermined distance, and then
per rmits said rock- shaft to be 1eturned to its
normal longitudinal posmon by the action of

the spring v

The speed, shape, and relative arrangement
of the cams k and &’ are such as to cause the
pinion to remain in contact with the lap a cer-
tain time, to be then moved outward, then

laterally, again outward, then laterally toits

371,847

former position in such direction, and then

inward again into contact with said lap. The

fromsaidlap. The followinglateral movement
clears it from a pointer, ¢, which is secured to
and projects horizontally from a vertical bar,

T. The next outward movement carries said
pinion beyond said pointer. The next Iateral
movement carriesit behind thelatter,and apon
the final inward movement one of the leaves
of the pinion engage with said pointer and
the former i1s partially rotated, so asto present
a different portion of its periphery to the ac-
tion of said lap.

By means of the meclmmsm described a
pinion is held against the lap until the latter
has made a predeter mined number of revolu-
tions, is then moved away -from the same and
rotated partially, so as to bring a different
ogroove into position, and is then returned to

contact with said lap, sach operation being

automatically repeated until each leaf of said
pinion has been acted upon one or more times,
as may be necessary f()l the pr oper pOlIS].llI]ﬂ"
of the same.

In order that the StIELIﬂ‘llL lines of the pin-
lon-leaves may be presened and the polish-
ing-iap prevented from cutting grooves in the
faces of said leaves, a vertically-reciprocating
movement of said pinion is produced by the
following meaus, viz: The spindle N 18 held
at the lower limit of its longitudinal motion
by means of a spring, »', which is coiled spi-

rally around the same with 16s ends in engage-

ment with the arm m’ of the frame M, and a
collar or shoulder, #°, that is provided upon

sald spindle. Beneath and in rear of the lower

end of the spindle N is journaled a shortshaft,
U, which 1s adapted to receive motion from a
belt through a grooved pulley, %, upon one
end, and is provided with a eam, %', that is
located in a line with said 5pindle and 18
adapted to engage with an arm, »°, which ex-
tends rearward from the for mer the arrange-
ment being such that at each rotation of S’lld

shaft said spindle will be moved longitudi-

nally npward a distance equal to the throw of
said cam, and will then be returned to its nor-
mal position by the action of the spring '
such operation being repeated several times

first outward movement clears said pinion 7o

8o

Q0
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during each period of contact between a pin-

ion and the lap. Asthe piniton-holding mech-
anism moves a pinion away from the lap said
lifting-arm «° passes out of engagement with
said cam «', and the vertical motion of said
spindle ceases untilsaid pinionisagain brought
into contact with said lap.

The shaft C is caused to rotate by means of
a belt, d, that passes around one of the pul-
leys of the cone D, and from thence upward
and around one of the pulleys of a correspond-
ing cone, V, that is secured upon a counter-
shdfb W, said counter-shaft being 1n turn
drwen from a main shaft by a belb x, which
passes around a pulley, X, that is secmed to
said counter-shaft and is capable of being

| shifted from the same to an adjacent loose pul-
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ley, X’, whenever it is deswed to arrest the
motwn of the machine.

In order that the motion of the machine may
be automatically arrested when a pinion be- |
1Ing operated upon has been rotated one or
more times, the following means are em-
ployed, viz: Journaled upon a bracket-arm,
Y, that i8 secured to and extendsupward from
the slide H, 1s a°toothed wheel, Z, which is
adapted to rotate 1n the same pla,ne with the
shaft K, and to have its teeth z successively
enoawed by a spur, £, that projects radially
from sald shaft, the arrangement being such
that at each 1"8‘6’01111;101] of the latter sald wheel

is rotated a distance equal to the circumferen-.

tial lenn‘th of one of said teeth.

PrOJectmg horizontally from one df the faces.

of the wheel Z are a number of pins, ¢/, each
of whiech, by the rotation of said wheel, is
adapted to engage with the upper end, at the
rear side, of a lever, A’, that is pivoted cen-

trally upon the slide Hin a substantially verti-
cal position,and,extending downward through

2, slot in the base A, is pmvlded upon its lower
end, at its front su:]e with a hook - shaped
tooth a.

Pivoted central]y within a bearing, B', be-
neath the base A is alever, ¢, which e?teuds
horizontally ifrom front to rear beneath the

- machine, and upon its fronb projecting end is

provided with a handle, ¢/, while to its rear
end said lever has becm_ed one end of a chain,
D7, that from thence extends upward to and
is connected with one end of & bar, I, that is
pivoted upon a sultable support, I, and car-

ries npon its opposite end a shifter, G', of usnal

construction, which engages with Lhe belt z.
The bar L" 13 prefembly arranged so that

when its outer end 1s ab the lower llmlb of 1ts .

motion the belt # will be in engagement with
the fixed pulley X, while by moving said bar
to the opposite limit of its motion said belt

will be moved from said fixed pulley into en-
as shown

cagement with the loose pulley X/, a
by dotted lines of Fig. 6, which is the normal
position of parts. ASpun H', extending be-
tween the outer end of s.;md bar X and the

pivotal support I, causes the former to be

held with a yielding pressure at the upper
Iimit of 1ts motion with the belt 1n engagement
with the loose pulley, while by raising the

outer end of the lever (' the rear end of the -

same will be depressed, and, thxounll the ac-
tion of the chain D, said b_m' T will be moved
to the position shown by the full lines of Fig.

0, 80 as to cause sald belt o to engfwe with said |

| ﬁ;xed pulley.

.60

The front portion of the lever ¢ is m]yment

to the lower e¢nd of the lever A’y and 1is pro-
vided with a laterally-projecting stud, ¢, which,
when the former is raised to the position shown
5, engages with the
tooth & of thelatter and lochs said lever C' in

by the full lines of Fig.

such position. A spring, ¢°, engaging with

the rear side of the lower portlon of said lever
A, holds the latter with a yielding pressure
agement with said stud, while a second

10 eng

371,847 S . 3

Spring
front portion of said lever €', holds said end

; ¢, engaging with the upper side of the'

with a yielding pressure ab Lhe lower limit of 70

16S motion.
The mechanism described OpePates as fol-

iows viz: When 16 1s desired to start the ma-

chine the front end of the lever ¢ is raised
until its stud ¢* is engaged by the tooth «,
by which movement the driving-belt x is
shifted from the loose pulley X’ to fixed. pul-
ley X. After the shaft C has made the pre-
determined number of rotations one of the
pins 2 of the wheel Z will engage with the

upper end of the lever A’ and move the same

outward and its Iower end rearward until the

tooth ¢’ is released from engagement with the

stud ¢, when said lever C" and the belt-shift-
ing mechanism will resame their normal posi-
tions and change the driving-belt to the loose
pulley, uponw hich the motion of the machine
will cease. |

‘The pinsg 2’ are equldlsmnt from each other
and the number of teeth z between the two
configuous pins determines the number of
times that a pinion will be presented for ac-
tion by the lap, so that by varying the rela-
tive positions of said .pins any desired num-
ber of presentations of the pinion may be had,
and at the predetermined time the operating
mechanism will be automatically stopped.

In order that the o1l and abrasive material

used upon thelap may be prevented from foul-

ing the machine, a sheet-metal cup, I, is se-
cured to the spindle N below the pinion-hold-
g frame, and from thence extends horizon-
tally rearward nearly to the edge of said lap,

and thence in a curve downward and rear-

ward, as shown, If desired, said cup may be
conneeted with an exhausb-ﬂm, SO as to cause
the waste to be drawn into its interior.
The constriuction described enables two or
more machines to be run by one operator, as,
after a pinion has been placed in position and
the machine started,the work will be antomati-
cally doue and the mechanism then stopped
without further attention,during which opera-
tion there issufficient oppmtumty for remov-

Ing completed pinions from other machines

and substituting for the same other pinions
to be polished.

Having thus deseubed my tnvention, w mlt |
claim is— -

1. As an 1mp10vement in mechanism for
polishing pinions, an organization which is
provided with alongitudinally movable holder
that is adapted to journal a pinion, in combi-

nation with a rotatable cam which is adapted

to move the holder in one dlrect}on in a. lme
1S *’Ld‘Lpted to press said holder w1th 3! yleldlno
force against said cam, substantially asand for
the purpose speclﬁed

2. As an 1mprovement in mechanism for

polishing pinions, an organization in which is

combined a rotating polishing-la;p, a yielding
Spring - pressed and longitudinally - movable
| holder for journaling a pinion, and revolving

30
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cams and springs, substantially as described,
whereby at predetermined times the pinion is
| combined a revolving polishing-lap and a pin-

auntomatically moved away from the lap, is

~moved laterally agaiust a relatively stationary

(st

pointer that operates to give to it a partial-

revolution, is again returned to lateral posi-

~tlon, and is then moved into contact with said

10

lap, substantially asand forthe purposeshown.

3. As an Improvement in mechanism for
polishing pinions, an organization in which is.

combined aspring-pressed and longitudinally-

movable holder for journaling a pinion and
holding the same in position for the action of
a rotating polishing-lap, mechanism, substan-
tially as described, whereby the pinion is au-
tomatically moved toward and from the pol-
iIshing-lap and rotated step by step to present

its leaves successively to the action of the

- same, and mechanism, substantially as de-

20

scribed, whereby the motion of the polishing

mechanism isautomatically arrested when each:

. pinion has been operated upon bysaid polish-

25

ing-lap apredetermined number of times, sub-

stantially as and for the purpose-set forth.
4. As an improvement in mechanism’ for

. polishing pinions, an organization in which is

_30

35

combined a spring-pressed and longitudinally-
movable holder for journaling & pinion and
holding the same 1n position for the action of
arevolving polishing lap, mechanism, substan-
tially as described, whereby the holder with
its pinion 18 moved toward the lap and then

reciprocated 1n a line with the axis of the pin- |

ion a predetermined length of time, is then
moved away from said lap andsaid pinion ro-
tated a distance equal to the width of one of
itsleavesand grooves, and is then again moved
toward said lap, substantially as aud for the

- purpose shown and described.

40
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50

5. As an Improvement in mechanism for
polishing pinions, an organization in which is

“combined a spring-pressed and longitudinally-

movable holder for journaling a pinion and
holding the same 1n position for the action of
alevolvmgpohshmw lap, mechanism, substan-
tially as described, whereby the Journaled pin-
jon is presented to, held in yielding contact
with, and reciprocatedlongitudinally upon the
polishing-lap, is then moved away from said
lap and partially rotated and again moved info

contact with the same, and mechanism, sub-
stantially as described,whereby the motion of

the polishing mechanism is automatically ar-

55

rested when each pinion has been operated
upon a predetermined number of times, sub-
stantially as and for the purpose spemﬁed

6. As an 1mprovement 1n mechanism for

- polishing pinions, an organization in which is

60

.combined a revolving polishing-lap and a lon-
gitudinally - movable pinion-holding device

which is combined with and supported by a
journaled shaft or arbor, and is adapted to be

automatically moved toward and from said

03

polishing-lap by a partial rotation of said
shaft in opposite directions, substantially as

and for the purpose set forth.

7. As an improvement in mechanism for
polishing pinions, an organization in which 18

ion-holding device that is supported by and %o
moved with a longitudinally - reciprocable
shaft or arbor, whereby a pinion journaled
within such holder will be reciprocated lon-
gitudinally upon or with reference to the pol-
ishing-lap, substantially as and for the pur- 73
pose shown and deseribed. ,

8. As an improvement In mechanism for
polishing pinions, an organization in which 18
combined arevolving polishing-lap and a pin-
ion-holding device that is supported by and 8o
moved with a circumferentially and longitndi-
nally reciprocable shaft, whereby a pinion .
journaled within such holder 1s moved 11to
contact with and is reciprocated longitudi-
nally upon said polishing-lap, and 1s then 83
moved out of contact with the same, substan-
tially as and for the purpose specified.

9. In a pinion-polishing machine, in com-
‘bination with a rock-shaft that supports a
pinion-holding device and 13 provided with go
a radial arm, a shaft which rotates continu-
ously in one direction and has a cam that en-
gages with said arm and operates to give to
said rock-shaft a partial rotation, whereby
said pinion-holding device 1s moved away g5
| from a polishing- Llp substantially as and for.
the purpose Specmed
~10. In a pinion-polishing machine, in com-
bination with a rock-shaft that supports a
pinion-holding device and is provided with a 1co
radial arm, a continnously - rotating shaft
which has a-cam that engages with said arm
and operafes to give to said rock-shaft a par-
tial rotation in one direction, and a spring that
is adapted to return said rock-shaft to its nor- 105
mal position when said cam ceases to act, sub-
stantially as and for the purpose shown.

11. In a pinion-polishing machine, a Spin-
dle which supports a pinton-holding device
and is adapted to be moved longitudinally, in 110
combinalion with a spring that operates to
hold said spindle with a ylelding pressure at
one limit of its longitudinal motion, and a con-
tinuously-rotating cam which at each revola-.
tion is adapted to move saild spindle to the 113
opposite limit of its longitudinal motion, sub-
stantially as and for the purpose set forth.

12. As an improvement in mechanism for
polishing pinions, in combination with a ro- |
tatable polishing-lap, a longitudinally-recip- 120
rocable holder for a pinlon to be polished, -
which is also made movable toward and from
the lap, and mechanism, substantially as de-
scribed, whereby such longitudinally-recipro-
cating motion is automatically arrested when 123
the pinion is moved out of contact with said
lap, substantially as and for the purpose speci-
fied.
| | J. N. LAPOINTE.

Witnesses: - |
- GREENE KENDRICK,

; J. WM. PUNCHARD,
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