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"The .present -invention relates to  grinding or ‘guides ‘33 -as *hereinafter “more particulatly
methods and. devices, and has for its. primary to ”prowde “the “traverse ‘or ‘working
qblect ‘the provision of -an "accurate . method and < ‘the ‘grinding -device. ‘To -guide “the
apparatus for removing nrotuberances such as { _ent of carriage 30, guides 34 -are provided
welds, specifically electro’ytic welds, in extensive, - § on slidingbearing 31'to cooperate with track §3.
Otherste Dblane surfaces, partlcula,rly of thin or These gmdes 34 -are ‘made -of sufficient Jength
sheet metal ‘which surfaces .should not he cut a]onc Fradk ‘33 “to sprovide a -guide of ample
down .or .otherwise disturbed by the grinding streng‘bh -and “aecuracy, and -may i desived “be
operation. -Another object of the invention is'the  provided: with adjustable «gibs o -prevent undue
proyisien 0f an accurate method and apparatus 10 play- and ‘to ‘take “up “for ‘wear. "The-guidling sur-
for rinding extensive plane surfaces of such mag- faces “on’ track 33 “are-advantageously siubstan-

itude _that the - entn:e grinder must be on one tially *hotizontsdl ‘and-gither vertiesl ‘or undereut
side of ‘the surface and is advantageously trav- in"the wel “*known manner, to'prevent anytend-
ersed -over the surface while being accurately ency ‘towards ‘lifting ‘of ‘the carriage 30-upward
m,auntameql in a true .plane. Other objects and 15 fromiits’ proper plane ‘of motion Buring its-epera<
advantages. of the. invertion will. become a,pparent tion, since any slight or nromentary lifting +will

fI;O,Ip the. followmg description. resultin -5 correspanding inaccuraey ofthe ground
‘The -invéntion by which these objects are ac- surface.
complished will be déscribed by reference to the “The traversing motion-of: ‘earriage 30, -carrying

accompanying drawing in which: Figure 1.repre- 20 the grinding unit,’ may*be produced ‘in ‘any :con-
sefits. a view in elevation and partly in section vetiient ‘manmner sas by ‘apinion # :mounted on
of .2 device embodying the inverition, setup to re~ the-earfiage and:meshing with :a stationary wack
move the protruding .portions of an electrolyt,lc 42. "The ‘pinion&f may be @riven:by ‘bevel gear
She etal 2 Flguresg 3 and 4 are A3 “whiéh 'meshes <with heveél ‘pinion 44 which in

tum ds ‘@riven by splined :shaft 45 “in -a wusual
3¢ “The ssplined shaft ‘45 ‘may in sturn be

fven y g, mrotor-46 through the :medium of s
belt ‘47 :and - pulleys 48,-49. “The traverse speed
mey bewaried by the use:of ‘cone pulleys atas,
49-snd/orbytheuse vT-anadjustdblespeed motor
ot 46, ‘Convertional adjustable mechanical -or
éledtried] =stops ~andyor reversing :devices, ndt
shown, maybe*pmvided'lf desired.

“"Fhe ‘upper and ‘lower surfaces ‘of :guide tracks
33 are weeuratély 'paralel. These ‘tracks are
is a ntageous]y prowded wz,th the ususal fu¥ther firmly :joined*together :at:each:end by:a
a,dJusf,a,ble & s, not shown, “to ‘insure *the ‘neces- Figid:eross meniber:58 which:eross members unite
sary tightness and freedom from yibration‘in‘the  the whole irito :a Figid sstructure swhich :has -its
slide. = Vertical adjustment is provided by means  upper-and lower ‘surfaces aceurately ‘plane and
of ‘the hand wheel 15 in‘the usual manner and 40 ardlel. 'The'length:of ithe‘tracks :33-and their
its amount may be accurately controlled’by means = leteralispacing, -and wthe corresponding :length.of
of the micrometer dial 16. crossifeed :iguides 22, sare :made tossuit the size.of

‘Lateral ‘movement-or CrOSSfeed of the grinding thessreato-be:ground,the:sizerand: proportion:be-
unit ‘may be provided by mounting ‘the ‘vertical - Imgnotictherwise fixed orilimited.
ways 14 on a horizontally sliding carriage 21 'which 45 - “In‘addition’toithe stzuctures:shown, theremmay
may ‘also be provided with ‘adjustable gibs, not ~~ advantageously betprovidedlithe customary means
shown, and slide on ‘horizontal ways 22. “The for-ccirculating codlantito the :point of contaet
crossfeed may be accomplished 'in the known  between the grinding wheel and ‘the work, the
manner by means of ‘a Screw 23 ‘provided “with convéntional sefety guards:.around-the grinding
hand wheel 24 and a micrometer dial 25 for 50 Whedl, igears, thelts, etc., “and usual ;means :for
accurately measuring the movemert, Obviously, ~* Protecting :sliding and mtatmg bearings :from

automatic feed, adjustment, and stop devices¢f  dbrasive dust.
types well known in ‘the machine tool art’can “The:specificerhodiment of my.invention shown

be provided, in addition to the hand wheel 24, for _  infthesdrawing is:aimachine:particularly adapted
operatlng serew 23 to accomplish the crossfeed" 55 forremovingithe:exeess:metalfrom an:electrolyt-
ing operation. Y+ jeally “wélded Joirit ibetween ‘thecends: of :a metal
“The "horizéntal ways 22 ‘are ‘mounted pn, “or beltifor use’as o casting:surface:dn:the manufac-
formed integrally With, a carfiage 30 whigh is ture of-plasticflms, “east surfaced” coated paper,
provided with sliding bea ings 3! and 32 which - andthe'like, “Abelt for :suth-use:is required:to
are adapted to shde on su;t,able hor;zontal tra,cks 60 haveuniformity- 6f thickness-and a-continuity-and

a.nd the slze and type of wheel used It
m_‘,a.geously mounted d1rect1y on the sha,ft
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smoothness of surface which are free from inter-
ruptions by any joint present therein.’

Because of the thinness and flexibility desir-
able in belts for these uses, it is necessary to pro-
vide supports which will hold the parts to be
ground, with the necessary rigidity, in prepara-
tion for and during the grinding operation.

These supports must hold the parts of the surface -

to which the finished ground surface must con-
form, firmly and accurately in a plane parallel to
the plane of the tracks 33, i. e. the plane of motion
of the grinding device. For this purpose the parts
of the belt surface adjacent the welded joint are
smoothly, firmly, and accurately held in the same
plane, as by being soldered or otherwise cemented
or fastened to co-planar portions of the surface of
a bar 66, on opposite sides of a depression in which
the part of the joint protruding on that side of
the belt is firmly soldered or otherwise fastened,
as illustrated in Figure 2. This soldering, ce-
menting, or other fastening operation may be
carried out as a part of the preparation for the
grinding operation. However, in some processes
for the manufacture of endless metal belts of the
type and for the purposes set forth, the accom-
plishment of the welding operation involves fas-
tening the parts as described, and joints made
according to that process are ready for insertion
into the grinding device and alignment with the
plane of the guides 33. ‘
Such an arrangement is -illustrated in the
drawing. Sheet metal parts 61 are joined by weld
metal 62 which protrudes above, and is to- be
ground down to, the level of the surface of the
sheets 61.
smooth and accurately plane surface of ‘a heavy
and extremely rigid metal base or support 63
which may be additionally stiffened by a plurality
of ribs 64 and rest on firm and rigid supports such
as beams 65.
ing mechanism rest and are advantageously
clamped in place upon the surface of the sheets 61
where they are supported on the base 63.  The
tracks 338 thus guide the carriage with the grind-
ing device in a plane path accurately parallel to
the surfaces of base plate 63 and of the sheets 61
supported thereon. As above described, the weld
and adjacent sheet metal are firmly fastened to
the relatively rigid metal bar 66. The bar 66
rests in a recessed channel 61 formed in base
plate 63. The channel 67 may ‘conveniently be
somewhat wider and deeper than the width and
thickness respectively of the bar 66. The surface
of the sheets 61 adjacent to the weld 62, which
sheets are there firmly and smoothly fastened to
bar 66, may then be adjusted into a plane accu-
rately parallel to the surface of support 63 and to
the plane of motion of the grinding device, as
determined by the guides 33, flexing the sheet
metal 61 to the slight degree that may be- re-
quired, by means of a plurality of hollow jack
screws 68 which are threaded through the base
plate 63. The parallelism may be checked, be~

The sheet metal rests flat upon the -

The tracks 33 carrying the grind- -
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fore grinding is initiated, in the customary man- -

ner by the use of a test indicator which may be
mounted on carriage 30 and ride on the surfaces
of sheet 61 where: it is fastened to bar 66. In
order that the far 6§ and thereby the upper sur-
faces of the sheets 61, 61 may be firmly held
rather than merely supported, a plurality of
screws 69, threaded into bar 66, are provided..
These screws are advantageously passed through
the hollow jack screws 68 to prevent: unwanted
bending stresses in bar 86. The pairs of screws
68, 69 are advantageously spaced ab intervals suffi-
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75

4
cient to make possible the correction of any warp-
age of bar 66 or other lack of flatness in the sur-
face of sheets 61 where they are fastened to the
bar.

It may be noted that the adjustment of bar 66
may be such as to maintain the surface of sheets
61, where they are attached to the bar 68, in, or
parallel to and above, the plane of the surface of
the sheets 61 where they are supported on base
63. They are advantageously never adjusted to
a position below this plane because of the danger
of bending the sheets and of cutting into their
surface at the extremities of the cross feed of
the grinder. .

With the work thus set up, the grinding opera-
tion is carried out as follows: The motor {2 is
set in motion, rotating the grinding wheel 11 ab
suitable cutting speed. The motor 46 is then set
in motion, starting the traversing movement of
the grinding mechanism. The automatic stops or
reversing mechanisms, if provided, are set to give
the required length of traverse. By means of
hand wheel 15, the grinding wheel 1 is lowered
until it just touches the high point of the work.
The speeds and feeds are thereafter controlled,
as is usual in grinding practice, and the operation
is continued until all of the weld metal protrud-
ing above the level of the adjacent surface of the
sheets 61, has been removed. The usual pre-
cautions are advantageously taken in the finish-
ing cuts, to give the required surface finish. .

The belt is then removed from the machine,
unsoldered from bar 66, turned over and soldered,
on its freshly ground surface, to a smooth sur-
faced bar 66’, as shown in Figure 3. It is then
reinserted into the machine and the block 66’ is
fastened in recess 61 and leveled as was bar 66.
The protruding weld metal is ground from this
side in the manner described, so that the weld
when unsoldered from bar 66’ is of the same
thickness as the adjacent parts of the belt, as in-
dicated in Figure 4, and the joint is free from
surface discontinuities.

In order to facilitate the use of the device de-

5 scribed, means are advantageously provided for

lifting tracks 33, together with the entire grind-
ing mechanism, from the working surface 6f.
For this purpose eye bolts 71 for attaching to an
overhead crane or tackle block, may be provided
on extensions of the cross members 53 which join
the tracks 33, or at any other convenient location.

Ohviously the grinding wheel should traverse
the entire width of the sheets 81, i. e. the entire
length of the weld, or other surface which must
be ground, and therefore the tracks 33 should
normally extend beyond this at each end. In
order to maintain accurate parallelism of the
plane of operation of the grinder with the plane
surface to the level -of which the grinding must
be carried, it is usually desirable to clamp or
otherwise secure the tracks 33 firmly in place.
Clamping devices of known type may be used or,
in case of the weld in the sheet metal 61, the
tracks may be screwed down to the base 63 be-
yond the edges of the sheets 61 by means of
serews indicated at 70. To prevent bending
stresses in tracks 33, a spacer of the exact thick-
ness of metal 61 should be interposed between
tracks 33 and base 63 at each of the clamps or
serews 10. Furthermore, great care should be
taken to exclude all dirt and foreign matber
from between base 63 and sheets 61 and from
between sheets 61 and tracks 33.

The mechanism described, while primarily de-
signed for removing protruding weld metal from
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swélded Joints in rendless mietdl Sbelts, ~is useful
for TEmoving rprotieranees Wf zalniost ny Hype
:from sheet . ietal. - It ¢an:dlso™be used toiad-
Vantage for removing iprotuberances or THES-
ties from  extensive rigid surfaces -swhich wwwill
matritdgin. their Pame form. without external
support. For this purpose the fracks 33 car-
rying the grmding devices “can e set, and ad-
-vantageously clamped -in -positien, ~onthe ssur-
face from which the protubersnces.iare {o-be
ground, without the use .of bed Mplates 63 and
its supporting structures. '

If st dis desired to operateron curvedrather
#man :planessurfaces, the devigerllustratedymay
dye: provided with suitably curved:guidessinstead
iof $he straight fracks and-guides, so dhatithe
sprinding »wheel will travel m-a:pgth conforming
#iorthe surface to which. the metal is t@ m%n—
dshed. :

‘While not in general desua,ble, it is p0551b1e 3

where narrow surfaces only, such. as welded
seams, are to be ground down by the device, to
omit the cross feed devices 22, 23, 24, 25, etc,,
and use 2 grinding wheel havmg a width of face
at least equal to the width of the metal to be
ground, if the face of the wheel is kept accu-
rately trued. However, I consider the form il-
lustrated to be generally preferable even for
grinding down narrow seams.

It will be obvious to those skilled in the ma-
chine tool art that many different known forms
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of guides, slides, feeding, traversing, stopping, -

and reversing mechanisms, driving means, ete.,
may be substituted for the particular forms
shown, without departing from the present in-
vention as defined in the appended claims.

I claim:

1. A device for removing protuberances from
an extensive plane surface, which comprises a
grinding device, a guide track for - supporting
and guiding said grinding device in a plane path,
said track being adapted to rest upon said ex-
tensive surface, means for adjusting into accu-
rate parallelism the plane path of said grinding
device and the part of said extensive surface on
which said grinding device is to operate, means
for adjusting said grinding device towards and
away from said surface, means for operating
said grinding device, and means for moving said
grinding device in said plane path.

2. A device for removing protuberances from
an extensive surface of sheet metal, which com-
prises a grinding device, a rigid plane surface
for supporting the sheet metal, a guide track
for supporting and guiding said grinding device
in a plane path, said guide track being adapted
to rest on and be firmly clamped against the
sheet metal lying on said rigid surface and
thereby to serve to guide said grinding device
in a plane substantially parallel to said surface,
means for adjusting into accurate parallelism
the plane path of said grinding device and the
part of the sheet metal on which said grinding
device is to operate, means for operating said
grinding device, and means for moving said
grinding device in said plane path.

3. A grinding device for dressing down the
protruding parts of electrolytic welded joints in
sheet metal, which joints, with the adjacent
parts of the sheet metal, are firmly mounted on
a relatively rigid metallic member, said device
comprising: a support having a truly plane sur-
face for supporting said sheet metal and a re-
cess for receiving the metallic member on which
the welded joint is mounted, said support hav-

40

50

55

60

65

70

75

Hng o anueh “higher order -of rrigidity sthan ssabd
member; g grinding “wheel :provided wwith scult-
ié:bie bearings - and :means: for ‘eansing sits "réta-
i itreltting speeds;-atrack orsguide on whith
sddd wheel ‘may ‘be fmoved, ‘said rtrack sheiny
“adapted “to: bersupported ton sand ity cranmsed
‘to-saidisupport, celampingrthe:shept metal {here-
‘bétween, ;and. ‘when ‘s0 . supported cand clanyyed,
to guide ssaid whedl lin @ rplane mparailel o the
plane:surface of waid:suppoit; medns:associabed
wwith ~gaid “suppoft tamd the mictallicmember sen
wwhich the weélded joint is‘meounted; forwdjusting
rand *fArmly "holding said ‘meniber atoa phurdiivy
-6f ‘points 'to “hringand hold rthe surfaee :6f dhe
igheet ‘mietal : adjacent “the aweld. accurdtély-dn
parallelism: with:the surface 6f sdid-suppoftanil
fithe pathsof movernent of said grinding wheel,
74, Inisan sapparatus ‘for <grinding protiusions
ifrom7tlre swfaces of‘sheet mietdl,ithe eombina-
“tion: of “a supporting (ked plate, acavity inthe -
bed plate, removable bars adapted to be attached
to the surface of the sheet opposite the protru-
sion, positioning devices for supporting said bars
in said cavity with their surfaces in a plane par-
allel to the surface of the bed plate, a grinder
mounted above said bed plate, means for travers-
ing said grinder, means for maintaining its
grinding surface in a plane parallel with the
bed plate during said traverse, and means for
adjusting the grinder toward and from the bed
plate.
5. The apparatus of claim 4 wherein the po-
sitioning devices comprise a plurality of hollow
jack screws for locating said bars with reference

5 to said bed plate and concentric screw means for

maintaining contact between said bars and each
of said jack screws.

6. A device for removing protuberances from
an extensive surface of sheet metal, which com-
prises a grinding device, a rigid plane surface for
supperting a sheet of metal, g guide track for
supporting and guiding said grinding device in
a plane path, said guide track being adapted to
rest on and be firmly clamped against a sheet
of metal supported on said rigid surface and
thereby to serve to guide said grinding device
in a plane substantially parallel to said surface,
means for adjusting the part of the sheet metal
on which the grinding device is to operate into
accurate parallelism with the plane path of the
grinding device and for firmly holding it in that
position during the operation of the grinding de-
vice thereon, means for operating said grinding
device, and means for moving said grinding de-
vice in said plane path.

7. Method of smoothing the surface of an ex-
tensive sheet of metal by removing protruding
parts therefrom, which comprises: temporarily
but firmly cementing a portion of the surface,
directly opposite the area from which protrud-
ing parts are to be removed, to a more rigid
body; supporting the sheet metal in the vicinity
of said cemented portion on a rigid plane sur-
face; then, by adjustment of said body, locally
adjusting the cemented portion of the sheet
metal to bring the portion of the surface from
which the parts to be removed protrude, into
substantial coincidence with a plane parallel to
and at least as high as the surface of the sup-
ported portion; holding said body, and the por-
tion of the sheet metal cemented thereto, firmly
in said adjusted position; moving an abrading
device in a plane path parallel to said plane
surface; and adjusting said plane path downward
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as the protruding portions are cut down, until
the desired removal has been accomplished.

8. The method of removing protruding metal
down to the surface level of an extensive sheet
of metal, which comprises: temporarily but
firmly cementing a portion of the surface, di-
rectly opposite the area from which protruding
metal is to be removed, to a more rigid body;
holding the sheet metal near said cemented por-
tion, on a rigid plane surface; then, adjusting
said body and flexing adjacent portions of said
sheet metal as required to bring the portion of
the surface from which the metal to be removed
protrudes, into substantially accurate coinci-
dence with a plane parallel to a predetermined
plane of motion of an abrading device, and at
least as high as the adjacent portions of the
surface of the sheet metal; holding said body,
and the portion of the sheet metal cemented
thereto, firmly in said adjusted position; mov-

5
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ing the abrading. device in said predetermined
plane, to remove the protruding metal; and ad-
justing the cutting level downward, as metal is
removed, until the desired removal has been ac-
complished.

FREDERICK G. L. BOYER.
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