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This mventmn relates 10 an gbrading end

_pohshmg machine and partmularly {0 machines.
for lapping surfeces t0 -9 predetermined contour.

(Cl 31—131)

The principal obj ect:of -this invention is-to pro-: -

vide a small, compact and inexpensive lapping
machine for lapping objects -such -as blades,
shears, valve discs, sealing washers and - the like.

Another object of this invention-is to provide

a lapping machine in which the lapping platen

~of the machine and the abradant agitator used
with the lapping- pleten are driven by ‘a unitary
 drive.

10

The upper’ ends I9 of the reds 16 extend mto
-openings 20 ‘formed in -another cross-member
in -the form-of a spider 21 having one arm for
‘each of -the ‘supporting Tods 6. The openings
5 20 -are ‘blind holes having a. close fit relative to
-rods 16-s0 that the weight of the cross-member
is sufficient to hold said spider on the ends of the
-said -supporting rods. The central portion of the

‘spider 21 is formed as-a receptacle 22 for retain-

ing the abradant used in the lapping operation.
-Said receptacle 22 has an opening 23 in the upper

- ‘end thereof through which the abradant is sup-

Another obJeet of this invention is to provide

~ a support for an abradant agitator which like- .

wise performs the function of positioning the
work holders, said support and work holders be-
ing so spaced as to provide a maximum freedom
of operation for the work holders. |

- Yet another object of this mventmn is to pre-
vide a tripod type of support for a lapping ma-
chine, said tripod serving also to support the
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abradant agitating meane as well as the work |

holders. |

Yet another obJect of this. mventmn is to pro-
vide a work holder for the work to be lapped,
said holder serving also to maintain the lap in a
true condition automatically.

These and other objects and features of this
invention will become apparent. from the fol-
- lowing dﬁt&ﬂ&d description when taken together

- with the accompanying drawings, in which

Fig. 1 is a side elevation partly in section of a
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plied. While the machine is in operation the

~ -abradant is-continually agitated and pumped by
a paddle 24 which may comprise a strip of leather

or rubber clamped between a pair of lugs 25 ex-
tending from a sleeve 26 mounted on a central
shaft 32. 'The sleeve 26 extends over the upper
end. of the said shaft 32 so as to be supported
thereby and is locked. to the shaft 32 by means
of a set screw 28 which is screwed at 29 into the
upper end of said sleeve 26. An anti-friction
packing ring 30 preferably of the type shown as
an 0O ring is interposed between the upper end
of sleeve 26 and the end 31 of a2 journal formed
integrally with spider 21. It is contemplated that
anti-friction packing ring 30 will prevent the
abradant from splashing into the bearing. The
level of the abradant in the receptacle 22 will
be such that the abrasive in the abradant will

" not enter the beating and accelerate the wear .

" machine embedym the feetures of this 1nven-

tion:
g, 2 is a plen wew of the mechme shewn m

Flg 1:

Pigs. 3 and 4 are a seetlen a.nd plem view, re=

spectively, of a holder to be used Wlth the ma-
chine of Figs. 1 and 2: and.

Figs. 5 and 6 are alternative forms of holders_

| to be used with the said lapping machine;
Referring now to: Figs. 1 and 2 for a detailed

descnptmn of the invention,. there: is shown a
frame cross-member {0 which may be- cast or

otherwise formed to have: a- flange- - extendmg
upwardly therefrom, said: flange: 11~ bemcr en=
‘larged at. 12,

viewed in Fig. 1.
vide openings (5 through- which’ extend rods {6

forming the support: for- cross-member 10; and

the rods are positioned: amally with -respect’ to

cross-member 10 by means of set-screws-{T which

13 and: 4" (Fig. 2) te form- bosses:

extending. generally in a vertical direction as

Said bosses are drﬂled to pro:-“ '50,
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thereof,
The shaft 32 extends dewnwardly into a bush-

ing 33 supported in .a centrally located boss 34
formed integrally with frame cross-member (9.

Said bushing 33 has a flange 35 which acts as &
thrust member and supports the weights of the
rotating parts of the machine with the exception
of the motor and reduction gear as will be pomted'
out hereinafter. o
Shaft 32 is loosely coupled to a sheft 35 form-
ing the output member. of a worm and wheel
type: speed. reducer shown generally at 37 and

~ driven’ by an electric motor 38 which in turn

45

is- supported from the unders1de of fmme cross-_

- member 0. Said cross-meémber 10 has an in-
- verted. receptecle 39 formed - therein opening on

are threaded into bosses:. 12; 13 and 14 and Wthh- -

extend into blind .openings-{8.in. said rods to pre- .

vent relative axial movement: therebetween..

It is apparent.that. the three rods - will provide

55

a, three—pomt suppert which-will not rock:when

the:machine is-in eperatlen and henee will pro~

: -vlde a stable support for the machme

60

. ceptacle serving' to' support &

the underside’ of- the cress-member said re-
~ switeh: 4@ whlch
centrols the operatmn qfﬁ_ _motor 38 |

4I ' ‘which-is: mrcular in plen vlew and is prowded‘ |
with a. plurahty of radmlly d1spesed serretmns 42,

the function: of  which:is’ to receive excess grlt

and. abrasive' a§” well' as ‘the cuttings from ‘the
material being:lappéd.: Other serrations 73 are
formed on: the under side:of platen 41 to prevent |
the gbradant from working its way radially in-
ward to.the bushing 33: The upper surface 43
of said pleten 1s 11:11t1a11y formed to have the de- |
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sired contour, whether concave, flat or convex.
Sald platen is driven from shaft 32 by a pin 44
which is screwed at 45 into the hub 46 thereof.
It will be noted that platen 41 is of slightly

smaller diameter than the inside diameter of
flange 1| so that a space 47 is formed therebe-. -

tweéen through which the excess abradant may

fall into the additional space formed by frame
cross-membper {¢ and flange (f. |
formed on cross-member 198 and drilled at 49

to provide an opening through which the collect-

ed abradant vehicle may be drained as the abra-

sive suspended therein settles. "Normally, a drain

plug 5§ serves to hold the abradant in said eross-
member (0. The settled abrasive can be re-
moved from the said cross-member {8 by raising
lapping platen 4{. This is accomplished by pull-

ing up sleeve 26 which in turn oulls up shaft 32

and platen 41 through screws 29 and 45 respec-
tively. The loose coupling referred to above be-
ing comprised of a tongue 11 on shaft 32 and a
groove 12 in shaft 36, will separate to allow sleeve
28 to be pulled up. | |
Referring now to Figs. 3 to 6, inclusive, the
work holders are comprised of substantially solid
cylindrical blocks §f having a tapered shoulder
52 on the cylindrical surface thereof. Each
block has a blind hole 53 formed in the central

part thereof on one side, and on the other side, a

recess 94 having the general shape of the article
to be lapped. Tor purvoses of illustration, the
article in the present instance is a blade for an
electric shearing device and is substantially rec-
tangular in shape. It has keen found that shear

blades cut best when ground slightly concave or

hollow. In the present instance, the lap platen
81 is perfectly flat, but the concave surface is
formed in the shearing blade nevertheless by
means of a pin §5 which presses upon the plate
at an unsupported point thereon so that the

blade is sprung from its normal shape to one

slightly convex at the surface of the lapping
plate. The force for springing the blade is sup-
plied by a spring &5 energized by the weight of
the holder, the pressure of the spring bzing con-

A boss 48-is
10

. platen &lI.

4 |
convex surface is formed thereon. Thus a sur-
face having slight convexity, or slight concavity,
or true flatness can be generated and maintained
by properly locating the holders radially of the
This is brought about by the change
in the amount of overhang of the holder relative
to thne outer or inner edges of the platen which,
n turn, changes the unit pressure exerted by the
holder at various points on the platen. The unit
pressure becomes_greatest at the point of over-
hang and the wear consequently becomes greatest

" at that point. If there is more overhang at the
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trolled by 2z screw 57 threaded into a suitable

opening §8 in holder §f." Pin 55 is of smaller
diameter than spring 5§ and is provided with a
head 58 which is adapted to abut on a shoulder
66 formed by the difference in diameters of the
openings in which pin &% and screw 57 are dis-
posed and which serves to limit the outward
movement of the pin., |

Referring again to Figs. 1 and 2, the holders
ol are held against revolution about sheft 22
with platen 4( by rods 61 which are axially slid-
able in openings $2 in rotatable bushings §3.
The openings 62 are eccentrically located with

respect to the centers of bushings 82 as shown

more clearly in Fig. 2 so that radial locations of

the rods 61 relative to the platen 41 may be con-
trolled by turning bushings 83 in openings 74 in

the spider in which they are supported. Said.

openings 14 are disposed in bosses 75 in spider
21, the bosses being equidistanily spaced be-
tween the arms 16 of the splder 2{ to avoid
any interierence between the work and the
spider 2§. It has been found that the position

of the holder relative to the lap platen 41 in a

radial direction determines the nature of the
surface generated by lap platen 41. Thus, by
locating the holders at their innermost radial

position, a concave surface is formed on lap:

platen 41, and by locating the holders 5¢ at their

outermost position radially of the platen 41 a

a0

55

60

- the rotation of each of

. transmitted throush the

tating paddle 24 and sleeve 23

- outer edge of the lap than at the inner edge, the

platen will become convex, and if theré is more
overhang at the inner edge, then the platen will

pecome convex. At some intermediate point, the

wear will be uniiform and a flat platen will re«
salt. The optimum position of the holders for
any machine and article is best:found by trial

and error. The eccentric support for rod 6i

therefore provides a simple means for adjusting
the position of any one of the work holders op-
erating on platen 41,

1t will be noted that three equally spaced work
holders are provided which have been found tc
ke the maximum usable number of work holders

in a machine of the size herein disclosed. Since

there are three supporting rods I8, the use of
three work holders results in a symmetrical dis-
posiiion of thie work holders and supporting rods.

‘Lhe holder shown in Pigs. 5 and 8 is a double
holder for lapping two blades simultaneously.
Lhese blades may likewise be rectanguler in
shape and are pressed on an unsuppoerted pars
thereoi by pins §4 which are hald 2g2aIinst the
blade by & spring 65, the pressure of which is
controlled by a screw §3.

The holders are removed from the lapping
blaten by sliding rods 61 upward in the openings

92, the rods being bent at 67 to preovide handles

by which such movement can be effected.

- The abradant is fed from the receptacle 22 to
the tapered shoulder 52 on one of the work hold-
€rs by means of a valve 88 which communicates
witn the interior of the ‘receptacle through an

opening 89 and allows the abradant to drip onto

a trough &9 from which it is fed by a wire 1§ to
thie said taper §2. It has been found that due to
the curvature of the wiper 24, a small amount
ol the abradant will be trapped in the opening
8% and will be forced out of the cpening and -intcr
the trough, thereby maintaining the opening free
of accumulative abrasive, -

In operation, switch 49 is turned to start mo-
tor &8 whereupon thé drive from the motor iy
& reduction gearing 27 to
shait 88 and thence to shaft 82. The rotation
of shaft 32 is in turn transmitted +o las platen
&1 through the pin 44 and to the abradant agim
| through pin 23,
The rotation of the platen automatically induces
the work holders resting

- thereupon. - The rotation of the work holders in

99 surface is substantially avoided.

70

turn causes a rotation of the blades held therein
50 that the formation of a pattern on the Tap

pressure provided by the pins 5% and 82 causes

‘the l_apping operation to be concentrated on those
‘bortions of the blades which are immadiately ad-

jacent the unsupported section, and singe those

- bortions are disposed inwardly of the edges of the

75

blades, the resultant surface on the blades is

concave when the spring pressure is released and

_1;1}6-_ :bl'a;de_s_._'are remcved. | Simultaneously with
the rotation of the lap plate, the valve 6§ is

‘The logalized



5 .
opened to permit the abradant to drip upon
trough 89 and then pass along wire 710 to the
taper 52 on the work holder. On taper 52 the

abradant passes over the sides of the work holder
by gravity to the lap platen where the rotation

of the platen and work holder causes an even dis-
tribution of the abradant over the surface of the
platen. The lapping process continues auto-
matically until the blades are deemed to be com-~
pletely lapped, whereupon the switch 430 is turned
the opposite way to stop the motor and the ro-

tation of the lap platen and paddle is likewise

halted. After the lap platen 41 has stopped, rods
€1 are withdrawn from their respective openings
B3 to free the work holders and the work holders

are then removed to permit the exchange of an

unlapped blade for the lapped blade thereon.

It is understood that the weight of each work
holder §f is effective to cause the work holder
itself to wear the surface of the platen. This
wearing action by the work holder is preferably
so arranged that the work holder will wear the

platen faster than the work itself and since the

work holders may be adjusted radially of the
platen, any desired surface contour can be main-
tained for long periods of time by the work
nolders.

It is believed that the simplicity of the con-
struction of the abrading and polishing machine

described above is apparent both from the draw-

ings and description and hence need not be elab-
orated upon further. The machine is highly
- adaptable to various work nolders, and because

“each part of the machine is made to perform a
multiplicity of functions, the cost of the machme
is maintained at 3 minimum.

It is understood that the foregoing descnptmn
is illustrative of preferred embodiments of this

invention and that the scope of the invention is

not to be limited thereto, but is to be determined

by the appended claims.

Whatis claimed is:

- 1. A machine for finishing surfaces of ar t1cles
sald machine comprising a platen, a machine

frame for supporting the platen, a shaft passing

through and secured to the platen, an abradant-

supplying device, means on the frame for sup-

porting the abradant-supplymg device over the

platen, a paddle in the abradant-supplying de-

vice, a sleeve secured to the shaft and to the

paddle, a receptacle disposed below the platen for

secured to the machine frame for drwmg the
shaft, and an axially slidable driving connection

between the shaft and the said shaft driving

means, whereby said shaft, platen, sleeve and
paddle may be raised from the receptacle to pro-
vide access to the said receptacle for clea,ninﬂ*

purposes.
2. A machine for finishing surfaces of articles

comprising a rotatable platen for operating upon

the articles to be finished, an abradant-supply-
- ing device, and a frame for supporting the platen

- and abradant-supplying device, said frame com-
prising a cross-member having a plurality of
arms, each arm having a socket substantially at

- the end thereof, supporting legs comprising rods
extending into said sockets, a second cross-mem-~

- ber, means for securing the second cross-member
“to the rods, means for supporting the platen from
the second cross-member, a motor, and means

-eonnecting the motor to the platen to drive the

platen, said motor being supported from the sec-

~ ond cross-member.
8. A machme for finishing surfa.ces as de-

2,653,422
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scribed in claim 2, said first-mentioned c¢ross-
member having bosses, one disposed between each
pair of arms, and means mounted in said bosses
for holding the articles on the platen. |
4. A machine for finishing surfaces of articles
comprising a rotatable platen for operating upon
the articles to be finished, a frame spaced from
said platen, rotatable conditioning rings cooper-
ating with the platen to maintain a desired sur-
face on the latter, and means on the frame for
holding the axes of the rings stationary relative
to the frame, said holding means including a ro-
tatable support for each ring and having an ec-~
centricaliy disposed opening therein, and a pin
disposed in each opening and extending into the
ring so that each ring is rotatable about.the axis
cf the pin, means for adjusting the angular po-
sition of each rotatable support, an abradant-

supplying device on the frame disposed centrally

of the platen, said frame including arms radiat-

- Ing from the abradant-supplying device, and

30
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means coopersting with the ends of the arms for
holding the frame spaced from the platen, said

holding means including bosses disposed between
the arms and having openings to receive the said

‘rotatable supports.

- 9. A machine for finishing surfaces of articles
comprising a rotatable platen for operating upon
the articles to be finished, a frame spaced from
said platen, rotatable conditioning rings cooper-
ating with the platen to maintain a desired sur-
face on the latter, and means on the frame for

‘holding the axes of the rings stationary relative

to the frame, said holding means including a ro-
tatable support for each ring and having an ec-
centrically disposed opening therein, and a pin

disposed in each opening and extending into the
ring so that each ring is rotatable about the axis

of the pin, means for adjusting the angular po-
sition of each rotatable support, an abradant-

- supplying device on the frame disposed centrally

- of the platen and including a receptacle and a

45

90
receiving excess abradant from the platen, means

00

65

70

paddle within the receptacle, said frame includ-

‘Ing arms radiating from the abradant-supplying
‘device, means cooperating with the ends of the

arms for holding the frame spaced from the
platen, said holding means including bosses dis-
posed between the arms and having openings to

‘receive the said rotatable supports, and a com-

mon drive shaft for the paddle and platen.
RAYMOND GEORGE ROSHONG.
VASALIE I. PEICKII.
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