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UNITED STATES

Patented July 7, ]903.

PaTENT OFFICE.

CHARLES L. TURNER, OF WINTHROP, MASSACHUSETTS, ASSIGNOR TO
RHODES LOCKWOOD, WILLIAM N. LOCKWOOD, AND RHODES G. LOCK-
WOOD, OF BOSTON, MASSACHUSETTS.

MACHINE FOR POLISHING ATOMIZER-TUBES.

SPECIFICATION forming part of Letters Patent No. 732,801, dated July 7, 1903.
Application filed February 16, 1901, Serial No, 47,637, (No model.)

To all whom Tt may concern:

Be it known that I, CHARLES L. TURNER, a
citizen of the United States, residing at Win-
throp, in the county of Suffolk and State of
Massachusetts, have invented a new and use-
ful Machine for Polishing Atomizer-Tubes
and Similar Small Cylindrical Bodies of Hard
Rubber, Brass, or Similar Material, of which

“the following is a specification, reference be-

ing had .to the accompanying drawings, in

Figure 1 represents a sideelevation of a ma~

chine embodying my invention. Fig. 2 rep-
resents an end elevation of the machineshown

in Fig. 1. Fig. 8 is a plan view of the same
machine. Fig. 4 is a plan, view of one end of

the same machine, the upright pillar 36 be-

_ing removed and the remaining parts sec-

tioned on the line A A of Fig. 1. Fig. bisan
elevation in section of some of the parts shown
in Fig. 4, the section being made on the line
B B of Fig. 4.. Fig. 6 is a plan view of cer-

tain parts of the same machine viewed from-

the underside. TFig. 7 is a detail of the turn-
table and sliding plate upon which is mount-
ed the pillar 36. Fig. 8 is an elevation of the
same detail in section, thesection being made
on the line C C of Fig. 7.

Hitherto articles of the class deseribed have
been polished by bringing their surfaces to
bearupon rotating pads of cloth, called ‘‘buf-
fers,” the article that is being polished being
made to rotate at the same time whenever
possible. This has commonly been done by
fixing the article, which for convenience I
shall assnme is an atomizer-tube, upon a ro-
tating spindle, which, being connected by a
flexible cable with a source of power, may be
held in the hand and applied to the surface
of the buffer at varying angles and with more
or less pressure, as is desired. It is impor-
tant that the operator should not hold the
tube at rest upon the surface of the buffer,
but should keep it always in motion; other-
wise scratches or streaks are liable to be pro-
duced in the -surface of the article. The ne-
cessity of keeping the article continually in
motion on the surface of the buffer, pressing
it hard against it in different directions and

angles, involves considerable exertion and is
no inconsiderable tax upon the physical pow-

ers of the operator, besides being relatively

slow and expensive.

The objects of my invention are to provide
an improved machine and one in which sev-
eral articles can be polished upon. one buffer
at the same time and coincidently, if desired,
with a like number of other articles of differ-
ent form. )

Referring to the drawings, it will be seen
that my machine consists in the main of a

buffer 18 and of a series of upright rotating

spindles 2, so mounted that they are mov-
able toward and from the buffer by a lever
47. The peculiar motions which the several
parts take on when the machine is in opera-
tion and their relations one to- another and
the construction and method of operation of
the machine in general will be apparent from
the more specific description which I shall
now give. :

The main shaft 4, (see Fig. 1,) on which is
mounted a driving-pulley 5, is journaled in
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bearings 6, supported from the fixed bed 9 of -

the machine, and is also journaled in a bear-
ing 7, mounted on a plate 8, which isadapted to
slide on the bed 9 in a direction toward and
from the bearings 6. This plate 8, which I
shall for the sake of clearness refer to as the
“gliding bed” in distinetion from the fixed
bed 9, on-which it rests, is kept in place by
strips 80, that project over its edges, being
fastened to the fixed bed 9 and by the screw
10, by which its position relative to the fixed
bed and the bearings 6 carried thereby may
be adjusted. The main shaft carries in ad-
dition to the driving-pulley 5 a pulley 11,
from which power is transmitted to the pul-
15 on an auxiliary shaft 12, hereinafter to be
described, and also a cam 13 and one mem-
ber of a elutech 14. The clutch member abuts
against the journal 7 on one side, and a col-
lar 16 on the shaft 4 abuts against that jour-
nal on its other side, so that the shaft 4 is
nob free to slide in its bearings 7 in either di-
rection. The portion of the shaft 4 which

passes through the two bearings 6 and which
carries the cam 13 and pulleys 11 and 5 be-
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tween those bearings has a spline 17, by
which the cam and pulleys are connected to
it and rotate with it, the shaft being free to
slide through them and through the bearings
6. It will now be evident that when the slid-
ing bed 8 slides on the fixed bed 9 the jour-
nal 7, and with it the shaft 4, moves toward or
from the bearings 6, the shaft sliding through
those bearings and through the pulleys and
cam as much as is necessary.

The buffer, which may be of any sunitable
constrietion, is in the machine represented
in the drawings mounted on ashaft 19, which
runs at right angles to the shaft 4 and is
journaled in two bearings 20, snpported from
any convenient base 21. In the drawings
this base is represented as a beneh independ-
ent of the previously-deseribed parts of the
machine, I having found this to be a con-
venient construction. It will be obvious,
however, thatthe frame of the machine might
be designed to support the bearings of this
shaft, if desired. The shaft19isdriven bya
pulley 22, mounted upon it, which may be
connected with any convenient source of
power. This shaft also earries a cirenmfer-
entially-grooved collar 23 into the groove in
which fit the prongsof a fork 24. This fork
constitutes one end of a rocker-arm 25, which
is pivoted at the point 26 on the frame sup-
porting the shaft 19. Play room is provided
between the bearings of the shaft, so that
when the rocker-arm is oscillated the shaft
19 moves to and fro in the divection of its
axis, giving to the buffer which it earries a
corresponding motion. The otherend of the
rocker-arm 25 is connected by a rod 27 with
a roller 28, that rides on the cam 13 on the
shaft 4. A spiral spring 29, strung on the
rod 27, keeps the roller in contact with the
cam. It will now be understood that rota-
tion of the shaft 4 will, through the cam 13,
rod 27, and rocker-arin 25, cause a recipro-
cating sidewise motion to be given to the
buffer18, the direction of which will be trans.
verse to the travel of the sliding bed 8, the
buffer meanwhile rotating upon its axis, be-
ing driven by the pulley 22.

Mounted on the sliding bed 8 is a cireular
plate 31, (see Figs. 1, 4, 5, 7, 8,) the shape
of which in cross-section is shown in Fig. 8.
This plate constitutes a turn-table fitting
within and adapted to turn in a circular de.
pression in the bed 8, as shown in Fig. 5. It
is held in place by a series of segmental strips
32, which fit into the groove 33 in its edge
and are fastened down upon the bed 8. On
the upper side of the turn-table 31 is another
plate 34, which rests upon the turn-table and
is adapted to slide to and fro thereon. I[For
convenience of construction thissliding plate
is sunk somewhat below the surface of the
turn-table; but it will be obvious when the
Tunctions of the parts are understood that
any suitable construetion may be employed
which enables this plate to be moved at pleas-
ure toward one side or toward another side
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of the center of the turn-table. This slid-
ing plate 34 is kept in place by any suitable
meauns, the means represented in the draw-
ings being two strips 85, fastened to the turn-
table, which the sliding plate prevents from
being lifted.

The sliding plate 34+ has mounted upon it
an upright pillar 36, the upper end of which
has flanges 38, Figs. 1 and 3, which serve as
ways to gunide the up-and-down motion of ta-
bles 37, which are supported and caused to
move up and down by the rods 39, as will
hereinafter be described. These tables cach
carry a row of rotating spindles 2, adapted
to hold the articles to be polished. The spin-
dles are connected by intermeshing spur-
gears 40, one mounted on each spindle, which
are driven by a spur-gear 41 on an upright
driving-shaft 42, hereinaftor to be described.

The sliding plate 34 carries at each end a
Journal-bearing 43, in which is a short shaft
44, (shown in dotted lines in Fig. 1,) which
carries at its outer end a clutch member
adapted to constitute one member of the
clufich 14. The other end of each shaft 44
carries & crank-arm 43, having a erank-pin
46, to which is connected the rod 39, that
supports and controls the position of the ta-
bles 37. Thelength of the crank-arm 45 may
be varied at pleasure by adjusting the posi-
tion of the pin 46 in that arm, which may be
done by any suitable means. In the draw-
ings the crank-pin 46 is represented as mov-
able within a groeve 46* (see Fig. 3) in the
crank-arm, a nut being provided by which
the pin may be made fast in any desired po-
sition in that groove. It will now be seen
that if the turn-table 31 be turned so that the
sliding plate 34 lies in the direction of the
main shaft 4 and if that plate be then slid
toward the member of the cluteh 14 which
the shaft 4 carries, the cluteh member on the
shaft 44 will engage therewith, the shaft 44
will be rotated, and with it the crank 45, and
a reciprocating up-and-down motion will be
imparted to that one of the tables 37 which
is on the side of the pillar toward the main
shaft 4, the other table 37 remaining station-
ary, because the clutch member by which it
would be driven, if at all, is not in engage-
ment. (See Iig. 1.) The length of this up-
and-down travel of the table depends upon
the length of the crank-arm 45. When the
sliding plate 34 is slid back away from the
main shaft 4 and the clutch 14 is thereby
opened, this up-and-down motion ceases. If
then the turn-table be rotated so as to bring
the other shaft 44 opposite the ¢lutch 14 and
the plate 34 be again slid toward the main
shaft, the other table 37 will receive a re-
ciprocating up-and-down motion, the extent
of which depends upon the length of its
crank-arm 45, which may or may not, at the
pleasure of the operator, be the same as the
length of the first crank-arm. A lever 47,

having its fulerum at a point 3 stationary on
the turn-table 31, is pivoted at a point 48 on

70

75

8o

85

go

95

100

Tog

I10

115

120

T2¢

130




0

15

20

25

30

- 54.

35

40

732,801

the upright pillar, which, it will be remem-
bered, is carried on the sliding plate 84. By
means of this lever the sliding plate 34 may
be slid in either direction by the hand of the

operator in order to bring into or out of con-

nection with the main shaft 4 either of the
shafts 44, whichever may happen to be turned
toward the cluteh 14.

I have already stated that the spindles 2
are rotated through a train of gearing 40 41.
Each gear 41 is mounted on a vertical shaff
42, to which it is keyed by the spline 49 and
on which it is free to slide up and down with
the table 37. This shaft 42 is rotated contin-

uously when the machine is working, whether

the table .37 to which it belongs is in opera-
tion or not, through a train of bevel-gears
(see Fig. 5) leading from the auxiliary shaft
12, this auxiliary shaft being driven from the
main shaft 4 by any suitable means. (See
Fig. 1.) In the machine represented. in the
drawingsthe shaft12 is journaled in bearings
50 on the under side of the fixed bed 9 (see
Figs. 1 and 6) and is driven by the pulley 15.
It is also journaled in the bearing 51 on the
underside of thesliding bed 8. The shaft 12
carries a yoke-piece 53, Figs. 6, 5, the arms
of which are spread so as to pass around the
bevel-gear 54 on the end of that shaft and
come toge’ther" again to form the bearing 55,
on which is journaled the two-faced horizon-
tal bevel-gear 56, which meshes with the gear
The bed 8 and the turn-table 31 have
openings cut through their center portions,
which make a hole or eentral opening into or
through which the double-faced gear 56 pro-

jects, Fig. 5, and where its upper gear-face

meshes with bevel-gears 57, which are fixed
to two short shafts 58, journaled in the up-
persliding plate 34. The other ends of these

. shafts 58 carry bevel-gears which transmit

their rotary motion to-the gears 60 on the up-
right shafts 42, thus rotating the spindles 2:

~ A construction-of the journal-bearings for the
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shafts 58 which I have found suitable is rep-
resented in the drawings, in which the lower
half of the bearing is-represented as sunk
into the plate 34, the upper half of the hear-
ing being a separate cap-plate 61, screwed
down upon the plate 34.

It will be obvious that when the plate 34 is
slid toward or from theclutech 14 the group of
bevel-gears which it carries will be moved cor-
respondingly, together with the gears 56 and
54. The shaft 12 passes loosely through the
base 62 of the yoke 53 and turns freely there-
in. At its other end this shaft is provided
with a long spline. 63, so that when the plate
34, carrying with it the bevel-gears 56 and 54,
is moved toward or away from the cluteh 14:
the shaft 12 will slide through the driving-
pulley 15, mouanted upon it, and will hkeWISe
slide Lhrough that pulley whenever the posi-
tion of the sliding plate 8 is adjusted. The
central openings through the turn-table 31
and the bed 8 are elongated to allow room for

the travel of this group of gears when the
plate 34 is moved to and fro.

It will now be understood that V\hen the
turn-table 31 is rotated the sliding plate 34
upon it will rotate with it; that the pillar 36;
the tables 37, spindles 2, driving-shafts42 and
58, and journal-standards 43, which are all
supported upon the turn -table, will rotate
with it; that the gears 57 will likewise rotate
with the turn-table, but will nevertheless re-
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main always in mesh with their driving-gear -

56. From this it follows that whatever the

position of the siiding plate 34, whether out

or in, and whatever the position of the turn-
table the spindles 2 will always be rotating,

so long as their driving-shafi 12 is connected
with the power.

The adjustment and operation of my ma-
chine are as follows: The turn-table having
been turned to such a position that one of
the series of spindles 2 is presented to the

surface of the buffer, in which position the.

shaft 44 will be in position to engage with the

clutch member 14 on the main shaft 4, the'

length of the crank-arm 45 is adjusted, so
that when in operation an up-and-down mo-
tion of the desired extent will be imparted to
the series of spindles opposite the buffer.
The position of the sliding bed 8 is then ad-
jusied and fastened in position on the fixéed
bed 9, so that when the plate 34 has been

slid toward the main shaft and the eclatch.
members 14 are in engagement the articles to.
be polished, mounted on the spindles, will be

pressed against the surface of the buffer.
Then the sliding plate 34 is returned to its
normal position in the center of the turn-
table. The operator places the articles that
are to be polished upon the . row of spindles
2, grasps the lever 47, and by that lever
moves the plate 34 and the parts which it ear-
ries,inclnding the row of spindles, toward the
buffer. As the rotating spindles approach
the buffer the clutch members 14 engage, and
the crank 45 begins to move the spindles up
and down. As the lever is pushed farther

over, the articles ecome in contact with the

surface of the buffer and are by the lever
pressed against it as hard as is desired until
further motion of the lever is stopped by the

seating of the clutch members 14. While

being pressed against the surface of the
buffer the articles are subjected to .a combi-
nation of motions which quickly produces a
high and enduring polish, the fundamental

element of those motions being the surface

of the buffer as it rotates about its axis, to

which are added the horizontal reciprocating,

motion of the buffer, the vertical reciprocat-
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ing motion of the spindles, and the rotation

of the spindles upon theiraxes. The articles
having received a sufficient polish, the lever
47 is drawn back. - The spindles are thereby
withdrawn from the surfaceof the buffer, the
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clutch members 14 are disengaged, and the

up-and-down motion of the spindles ceases,
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The operator, who has in the meantime while
the polishing was in progress placed other
articles on the other series of spindles, ro-
tates the parts on the turn-table 31, and the
second shaft 44 is presented to the cluteh 14.

This new lot is polished as the first lot was, "

the first lot being removed and a new one
substituted on the spindles it occupied while
the polishing of the second lot is in prog-
ress.

If it is desired to polish articles of different
length at the same time—as, for example, two

sizes of atomizer-tubes, both adapted to fit.

the same atomizer—one of the cranks 45 may
be set at a length proper for one sort and the
other at a length proper for the other sort
of articles, thus permitting rapid execution
of an order involving the finishing of parts
having several sizes.. The tubes to be pol-
ished are mounted on the spindles 2 while
the latter are rotating, where they are held
by friction, I having found that a better hold
is obtained by having the spindle rotate when
the article is put on or taken off.

As the surface of the buffer wears or as ad-
justment is required to give a.greater or less
penetraticn into the rotating surface of the
buffer, the position of the sliding bed 8 may
be moved, by means of the serew 10, to suit
the needs of the occasion.

In order to make sure that the spindles
shall when the lever 47 is pushed over as far
as it will go penetrate to the precise depth
desired 1nto the rotating surface of the buf-
fer and not penetrate too deeply, I have so
arranged the parts that the seating of the

movable member of the clutch 14 upon the |

other member constitutes a stop to limit the
travel of the plate 34 and spindles 2, carried
by it, and I have made the clutch 14 abut
admnsb the journal-bearing 7 of the driving-
shafn 4, which carries the stabionary member
of the eluteh, and have mounted that journal-
bearing upon the siiding bed 8. It will be
understood, therefore, that whatever may be
the position to which the sliding bed 8 has
been adjusted to compensate for wear of the
buffer or to provide a greater or less limit of
penetration of the spindles into the rotating
surface of the buffer the workman in operat-
ing the machine can always push upon the
lever 47 until it refuses to move farther, con-
fidently relying upon the machine itself au-
tomatically to stop the penetration when the
desired depth has been reached. This very
desirable result, which gives uniformity of
action and which would be difficult of attain-
ment were the operator obliged to rely upon
his own judgment each Lnne, I attain by
mounting the bearing 7, against which the
stationary member of the clutch 14 abauts,
upon the same bed 8 which supports the sta-
tionary end of the lever 47 and the sliding
plate 34, and by making the driving-shaft of
the clutch likewise fixed in position relative
to the bed 8, so that when the bed 8 is moved
for adjustment the driving-shaft 4 moves

with it, and providing means by which power
may always be imparted to this shaft 4 in
whatever position it maybeand notwithstand-
ing its sliding capabilities.

The device for securing the turn-table in
operative position is shown in Figs. 2, 3, and
6. Projecting down from the sliding plate 8
are two ears 63, Figs. 2 and 6, to which are
pivoted a spring-pressed treadle 64, Figs. 2
and 3, which operates a locking-bolt 65, Fig.
2, pivoted thereto and projecting through a
guide-liole 66, Fig. 6, in the plate Sand adapt-
ed to engage with one of the bolt-holes 67,
Fig. 8, in the turn-table to lock it in position
for operating the machine.

‘While I have described in the foregoing
specification one form of machine which isan
embodiment of myinvention and which is the
best form that I at present know of, I do not
limit myself to the specific forms of construe-
tion shown or described, it being apparent
that equivalent constructions working on the
same principle to accomplish the same fune-
tions might be made by the skilled mechanic
without the exercise of invention.

I claim—

1. In a machine of the class described, the
combination of a buffer; a spindle or spindles
adapted to hold articles to be polished; a sup-
port for those spindles; means to rotate the
spindles; a erank-arm in connection with that
support, adapted to impart 4 reciprocating
motion to the spindles, in the direction of the
axes of thespindles; meansto vary the length
of the crank - arm; means to actuate that
crank; and means to cause the spindles and
the polishing -surface of the buffer to be
brought into and ount of proximity with each
other.

2. In a machine of the class described, a
main shaft; a buffer; an eccentric upon the
main shaft; connections between the eccen-
trie and the buffer to move the buffer axially
while it rotates; a plurality of spindles; a ta-
ble to support the spindles; a standard to sup-
port the table, the table having a sliding en-
gagement with the standard; a second eccen-
tric driven by the main shaft and giving a re-
ciprocating movement to the table and the
spindles; means to rotate the buffer and the
spindles, all organized to give to the article
to be polished the resultant of the rotation of
the buffer and spindle in planes crossing each
other and the reciprocation of the buffer and
spindle in planes crossing each other.

3. The buffing-machine above described,
made up of aframe; a main shaft in bearings
on that frame and carrying one member of a

clutch at one end; a supplementary shaft.

mounted upon a turn-table plate, and carry-
ing the other member of that clutch; that
turn-table plate sliding in ways in the frame
of the machine and in line with the main
shaftand carrying a standard; that standard;
a spindle-table having a sliding engagement
with the standard and carrying a spindle or

spindles; that spindle; an upright shaft car-
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ried by the turn-table and having a sliding
connection with the spindles and dr1v1nw the
spindles and driven by a sliding counter- shaft
actuated by the main shaft; an eccentric on
the supplementary shaft connected to the
spindle-table; and.a buffer; all organized so
that rotation of the main shaft shall rotate
and reciprocate the spindles simultansously
against the buffing-wheel.

4 In a maehme of the class described, a
buffer; a main shaff; a rocker-arm betweeu
the main shaft and the buffer, one end of
which engages the buffer while the other is
eonnected to an eccentric on the main shaft;
that eccentric; a spindle or spindles mounted
on a table; a standard supporting the spin-
dle-table, the said-table having a sliding en-
gagement with said standard; thatstandard;
a second eccentric on the main shaft; a con-
necting-rod between the eccentric and the
shdmrr table; and a sliding connection be-
tween ‘rhe main shaft and the spindle.or spin-
dles to actuate the spindles.

5. In a machine of the class deseribed, a

B
buffer; a main shaft having a clatch member
at one end; connections between the main

shaft and the buffer to reciprocate the buffer
whileit rotates; aturn-table platform sliding

25

in ways in the frame of the machine; a stand- -

ard mounted upon the turn-table; a table
having a sliding engagement with the stand-
ard and carrying a spindle or spindles; the
spindle so carried; a shaft having a clutch
member at one end and earrying an eccentric;
a connection between the eccentric and the
spindle-table; a shaft having a sliding con-
nection with the spindles and connecting at
its lower end with the main shaft; all organ-
ized and arranged to cause the clutch mem-
bers on the two shafts to engage and disen-
gage at the will of the operator and to simul-
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taneously rotate and reciprocate the spindle -

across the line of travel of the buffer.
CHARLES L. TURNER.

Witnesses:
JosEPH T. BREKNAN,
CHARLES S. THURSTON.




