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SPECIFICATION forming part of Letters Patent No. 343,766,
?5,1886. Serial No. 189,589, - (No model.)

Application filed J anunary

dated June 15,1886,

Lo all whom it may concermn.:

Be it known that I, WESTEL E. HAWKINS,
of Wallingford, in the county of New Haven
and Stateof Connecticut, have 1nvented a new
' ' ' Burnishing
hereby declare the
when taken in connection with the
dcCompanying drawings and the letters of ref-
crence marked thereon, to be g full, clear, and
exact description of the Same, and which sgid
drawings constitute part of this Specification,
and represent, in—

Figure 1, a side view of the mandrel, show-
Ing a portion of the connecting-rod U; Fig. 2,
a transverse section cutting through the mun.
drel, and a side view of the link mechanism
forimparting oscillatory movement to the man-
drel; Fig, 3, a top or plan view of the lirk
hanism; Fig. 4, a side view of the link
mechanism the reverse from Fig. 2.

‘This invention relates to an Improvement

1n apparatus for burnishing the outer surface

25

30

33

40

45

5 tieles; and it consists in

of hollow metal articles, such as have the sur.
face electroplated, or on which 1t is desired to
present a bright finished burnished surface,
and particularly to thag class of hollow arti-
cles which at points on the outer surface pre-
Sent projections or protuberances-—-—-—sueh, for
Hlustration, as a cup having a handle upon
one side. In articles in which there are no
such projections or protuberances they are
placed upon arapidly-revolving mandrel and
the burnisher applied to the surface, it being
free to travel over the entire surface; but in
articles having proj ections—such as handles—
the projections interfere with such rotation,
and only a partial rotation can be i
them, and as the width of such projections
vary counsiderably an apparatus which would
give only a partial rotation—that is, limited
to a specificamount of rotation—would faeili.
tate the burnishing to a very slight extent;
hence it is that in burnishing this class of
work a very large proportion of it must be per-
formed by hand. |
The object of my invention is
tion. of an apparatus in which theextent of ro-
tatlon may be varied at will by the operator,
greatly facilitating the burnishing of such ar.
the apparatus here-

the construc-

|

a holder, or what

‘alever, g. This lever

Inafter described, and more particularly re-
cited in the claims.

A represents a mandre] arranged in bear-
ings B B, and adapted to full or partial rota-
tion therein. A its projecting end it carries
may be called g ‘*chuck,?””’
C, adapted to enter the article to be burnished
and support it so that it wil] revolve with the
mandrel.  On the mandrel is g pinion, D,
preferably arranged to slide longitudinally on
the mandrel under the action of a lever, I/,
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‘el, the teeth of the segment cor-
responding to the teeth of the pinion, as seen
in Fig. 2, and so that under vibratory move-
ment imparted to the Ségment when the pin-
10n is engaged therewith g corresponding os-
ctllating or back-and-forth rotation will be im-
parted to the mandrel.  To Impart such vi-
bratory movement to the segment K, I pro-
vide a driving shaft, F, arranged in bearings
G, and to which power 18 applied through
pulleys H, or otherwise, and on this shaft are
two oppositely-arranged eccentrics, IJ. (See
Fig. 2.) From the eccentric I 2 rod, K, ex-
tends, and is hung to the lower end of a link, - 8o
L, as at . From the eccentric J a rod, M,
extends to the upper end of the. link I, and

Is hung thereto, as at d, after the manner of
what is commonly called a “‘link-motion,”’
and so that, the two eccentrics revolving, an 8s
oscillatory movement will be Imparted to the
link. The link is of the usnz] segment shape,
From a point, e, on the link between the con-
nections b d a rod, f, connects the link with
g extends toward the 9o
driving-shaft, and is fixed to 2 rock-shaft, s, =~
On this shaft is a second lever, I, one arm ex-
tending toward the eccentrics, and there pro- |
vided with a weight, N, which will substan-
tially counterbalance the link, Tle otherarm gs
extends in the opposite direction, and is con-
nected to a foot-pedal, O; hence by depress-
Ing the pedal O, as Indicated in broken
lines, Fig. 4, the link T, wi]] be drawn down-
ward to a corresponding extent, as indicated 100 |
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" in a plane parallel
> L. The arm S 18 pivoted to a

a | 343,766

;ju.bfoken' lines, 'Fig. 4, the weight N corre- \
- spondingly rising, but as |

the foot is raised
the weight falls and _cOrrest.mdingly.rai?ses
thelink. | S |
"R S are two levers attached to the opposite
ends of a rock-shaft, W, ]
of a bell-crank lever, and arranged to swing
with the plane of the link

7 ranged in the link, but so that the link may

move up or down,

 axis of the head T not changing in such move

15 _ &1 |
7 jeeting from the segment L, as seel 1
The oscillating movement of the link under

20

~ sponding to the extent to which thehead T 1s.

ment of the link.
connecting-rod, U, extends toanarm, V |
seen in Fig. 2.

the action of the eceentrics will be imparted

to the head T, and thence through the bell-

erank lever R S to the segment, giving to
that segment a vibratory movement corre-

~ moved. AS in link-motions, the center of 0s-
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~ dropped toa position concentric with the pivot
" of the head T and the arm S, then,that being

~ the center of oscillation of the link,

~ ment will be imparted to that lever
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cillation of the link is at the pivot e,
turning on that point. Now, if that center be

consequently the segment will remain station-

ary, notwithstanding the fact that the driving-

shaft and the links may be working; but as

 the link is raised from that position the oscil-

1ution of the link will be imparted to the head
T to the extent that it 18 SO raised, the extent
jncreasing in proportion to the distance which
ihe center e stands from the point of con-
nection between the head T and the lever S;
heiice it follows that as the extent of vibra-
tion of the head T varies the extent of vibra-

- tion of the segment B will vary accordingly.

ing fixed upon

43

- the extent of surface circumferentially on the
' imini . | articles,

5O
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the article to be burnished be-
the chuck and power applied
to the eccentrics, the vibratory motion of the
link will impart oscillatory motionto the man-
drel and to the article upon the chuck. AS

In operation,

to diminish the extent
as the extent of such surface
increases circamferentially he raises his foot
to increase the extent of rotation. Thus he
may at any time vary the extent of rotation
according to the work which heisrequired to
perform, the burnisher being applied to the
surface in the same mannocr as when the arti-
cle revolves. The oscillation may be very
rapid, and is always ander the control of the
operator. | - |

By this apparatus any portion of the arti-
cle may be purnished without interference

with other portions of the surface, or without
projections interfering with the burnishing
operation. The mandrel may be arranged for
constant rotation, so that if certains portions

require to be burnished throughout the full

| supported in bearings
Y Y, and forming,S_ubstant.ially,the fwo arms

head, T, ar-

sliding on the head T, the | or oscillation may be

From the other arm, R, a. _
.| It is desirable that a stop be arranged to limit

‘the link ascends.
the link |

no move- |
R 8, and

'drel;. |

| mechanism for

to sald

circumference it may be done and changed

from time to time to a continuous revolution,

may require. |
oear, as indicated in broken lines,

_ Fig. 1, into
connection with which the pinlon

D may be
moved by means of the handle whenever 0OC-
casion requires; 8O that by throwing the pinion

‘or toimpart oscillatory movement, as oeeasion 70
Mo do this it is only necessary
to provide a driven or constantly-revolving N
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from the constantly-revolving gear to theseg-
ment, or vice versa, a continuous revolution

produced, as the case

may be, or the pinion standing atan interme-

30

diate pointthe mandrel will remain stationary.

the maximum movement of the head T, and

consequently the oscillation of the mandrel.
TO:bhis'.en;d-[-&l‘rang-e A _
an adjustable stop, 7, -
| preferably by means of a slot in the post, with- o
be moved up or down,

vertical post, m, and
in this post 1 arrange
in which the stop may

and against which the lever [ may strike as

~While I prefer the toothed segment as the
best method of communicating the oscillatoery
movement of the link to
pection may be through any ©
equivalents for such segment and pinion, 1t

the mandrel, the con- L
of the known
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only being essential to my invention thatthere

shall be mechanisin between. the lever, which
is in connectlon

( with the head T of the link,
and the mandrel, whereby the oscillatory move-
ment of the link may be imparted to theman-
" From the for?goiﬁg it will be evident that
' t a wmachine

combined with mechanism

nished has been

co

consisting of a
to hold an article to be bur-
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adapted to impart a predetermmed extent of

reciprocal rotation to the article to be bur-
nished; but I am not aware that the rotating
the mandrel has been S0 €OL-
structed that the extent of oscillation or re-
ciprocal rotation may he varied at the will of
the operator while ihe machine is at work.

T claim— |

1. In an apparatus for burnishing hollow
the combination of & mandrel adapted
to carry the article to be burnished, two re-
versely-arranged eccentrics, a link, the oppo-
site ends of which are connected to the re-
spective eccentrics, whereby an oscillatory

‘movement is imparted to said link, a head ar-

ranged within said link, and apon which the
gaid link may slide, '
in a plane parallel with said link, one arm in
connection with said head, and mechanism,
substantially such as described, between sald
lever and sald mandrel,

whereby the oscilla--

11O
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4 lever arranged toswing
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tory movement of said link will be imparted

mandrel, and means capable of being
operated while the machine is in motion to
adjust the said link with relation to said head,
substantially as described, and whereby the
extent of oscillation of the mandrel may be
varied at the will of the operator while the
machine is ab work.

13C
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2. The combination of the mandrel A,
adapted to carry the article to be burnished,
a pinion on said mandrel, a toothed segment
arranged to swing in a plane at right angles
to the axis of said mandrel, and to work in
said pinion on the mandrel, two reversely-ar-
ranged eccentries, I J, link L. its opposite
ends connected, respectively,with the said eec.
cenfrics I J,whereby an oscillatory movement

1S imparted to said link, the head T, arranged

- In said link, the bell-crank lever R S, onearm

IS
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hung to said head T and the other In connec-
tion with thesaid segment, the lever g, and rod
, thesaid rod hung |
by the other to the said lever g, substantially
as and for the purpose described. |
5. In an apparatus for burnishing hollow
articles, the combination of 2 mandre] adapted
to carry the article to be burnished, two re.
versely-arranged éccentrics, a link, the Oppo-
site ends of which are connected to the re-
Spective eccentrics, whereby an oscillatory
movement 1s imparted to said link, a head ar-
ranged within said link, and upon which the
said link may slide, a leverarranged to swing
in a plane parallel with said link, one arm in

connection with said head, and mechanism, |

by one end to the link and

ﬂ

volving shaft

Substantially such as described, between said
lever and said mandrel. whereby the oscilla-
tory movement of said link will be imparied zo0
to said mandrel, with means for adjusting the

| said link with relation to said head, and a stop

to limit the maximum movement of sald head,
substantially as deseribed. :

4. In an apparatus for burnishing hollow
articles, the combination of a mandrel adapted
to carry the article to be burnished, and to
receive an oscillatory movement pon its axis,
a revolving shaft, mechanism, substantigl] yas
described, between said revolving shaft and 40
mandrel, whereby the rotation of the said re-
will impart oscillatory move-
Inent to said mandrel, an adjusting mechan-
1sm, substantially as described, between said
revolving shaft and mandrel, substantially as
Specified, and whereby the extent of oscillation
of said mandrel may be varied without stop-
ping the revolution of the said shaft or oscil-
lation of the mandrel.

W. E. HAWKINS,
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Witnesses: _
A. ANDREWS, -
C. H. BrRown.
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