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1. 
The present invention relates to grinding 

aethods and devices, and has for its primary 
object the provision of an accurate method and 
apparatus for removing protuberances such as 
welds, specifically electrostic welds, in extensive, 
otherwise plane surfaces, particularly of thin or 
sheet metal, which surfaces should not be cut 
down or otherwise disturbed by the grinding 
operation. Another object of the invention is the 
provision of an accurate method and apparatus 
for:grinding extensive plane surfaces of such mag 
nitude that the entire grinder must be on one 
side of the Surface and is advantageously tray 
ersed over the surface while being accurately 
maintained in a true plane. Other objects and 
advantages of the invention will become apparent 
from the following description. 
The invention by which these objects are ac 

complished will be described by reference to the 
aggompanying drawing in which: Figure 1 repre 
sents a view in elevation and partly in section 
of a device entibodying the invention, set up to re 
move the protruding portions of an electrolytic 
eld in sheetmetal; and Figures 2, 3, and 4 are 

det ws showin Successive ?teps in the 
operation of finishing both surfaces of an elec 
trolytically welded joint. 

Referring to the drawing, the grinding wheel 
isproyided with suitable means for driving ftit 

at citting speeds suited to the material being 
and thesize and type of wheel used. It 
ntageously mounted directly on the shaft 
ing motor 12toforma completegrinding 

: Y This unit is mounted for vertical adjust 
ment on a slide 3 which moves on suitable ways 

and is advantageously provided with the usual 
adjustable gibs, not shown, to insure the neces 
sary tightness and freedom from vibration in the 
slide. Wertical adjustment is provided by means 
of the hand wheel 5 in the usual manner and 
its amount may be accurately controlled by means 
of the micrometer dial 6. 

Lateral movement or crossfeed of the grinding 
unit may be provided by mounting the vertical 
ways f4 on a horizontally sliding carriage 2 which 
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33, as hereinafter more particularly 
to provide the traverse or working 

te of the “grinding device. To guide *the 
W tent of carriage 30, guides 34 are provided 

on siding bearing 3f-to cooperate with track:33. 
These guides 34 are made of sufficient length 
along track 33 to provide a guide of ample 
strength and accuracy, and may if desired be 
provided with adjustable gibs to prevent undue 
play and to take up for wear. The guiding sur 
fac?s on *traék 33 are advantageously substan 
tially:horizontal and either vertical or undercut 
in the well known manner, to prevent any tend 
ency towards lifting of the carriage 30 upward 
from its properplane of motion during its opera 
tion, since any slight or momentary lifting will 
resultin a correspending inaccuracy of the ground 
surface. . . . . . 

The traversing motion of carriage 30, carrying 
the grinding Enit, may be produced in any scon 
veriiert: maraner as by a piiriiola 4f motanted Tora 
the earriage and meshing with a stationary track 
42. The pinion if may be driven by bevel gear 
43*whieh vmeshes:with bevél ·pinion :44 :whiehin 
tten is driven by splined shaft 45 in a usual 
manner. The splined shaft 45 may in turn be 
driven aby a 'notor:A6 through the medium of sa 
belt 4 and pulleys 48, 49. The traverse-speed 
may be varied by the use of cone pulleys at 8, 
49 and/orsby:theuse of an adjustable speed motor 
at 6. seenvertional adjustable mechanical or 
electrical stops and/or reversing devices, not 
shownranayberprovided if desired. 
The upper anellower surfaces of guide tracks 

33 are accurately parallel. These tracks are 
further firmly joined:together; at each:end by sa, 
rigid eross merber 53 which cross members inite 
the whole into a rigid structure which has its 
tipper and lower surfaces accurately plane and 
paralel. ; The length of the tracks 332 arad their 
lateral:Spaeing, and the corresponding length of 
cross feed guides 22, are made to suit the size of 
the areatebegr6urid, thesizerandproportionsbe 
frIgnetfötherwise fixed ordimited. 

45 
may also be provided with adjustable gibs, not 
shown, and slide on horizontal ways 22. The 
Crossfeed may be accomplished in the known 
manner by means of a screw 23 provided with 
hand wheel 24 and a micrometer dial 25 for accurately measuring the movement. Obviously, 
automatic feed, adjustment, and stop devices of 
types well known in the machine tool art can 
be provided, in addition to the hand wheel 24, for 
9perating screw 23 to accomplish the crossfeed ing Qperation. 
The horizontal ways 22 are mounted on, or 

formed integrally with, a carriage 39 which is 
provided with sliding bearings 3 and 32 which 

Saaddition to the structures Shown, there may 
advantageously be provided the customary means 
for circulating codilant to the point of contact 
between the grinding wheel and the Work, the 
conventional safety guards around the grinding 

50 wheel, gears, belts, etc., and usual means for 
protecting sliding and rotating bearings from 
abrašive dušt, 
The speefficieriodiment of my invention shown 

in the drawing is airmachine:particularly adapted 
55 for removing the excess metal from an electrolyt 

ieally-welded joint between the ends of a metal 
beltifer use as a casting surface in the manufae 
ture of plastic films, feast surfaced' coated paper, 
and thelike. A*belt forsuöh useis requiredito 

are adapted to slide on suitable horizontal tracks 60 have uniformity of thickness and a continuity and 
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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 6 are joined by weld 
metal 62 which protrudes above, and is to be 
ground down to, the level of the surface of the 
sheets 6. 
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 beans 65. 
ing mechanism rest and are advantageously 
clamped in place upon the surface of the sheets 6 
where they are supported on the base 63. The 
tracks 33 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 6 
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 67 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 6 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 6 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 
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 6 where it is fastened to bar 66. In 
order that the far 66 and thereby the upper sur 
faces of the sheets 6, 6 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 66. The pairs of screws 
68, 69 are advantageously spaced at intervals sufi 

The sheet metal rests flat. upon the i 

The tracks 33 carrying the grind 
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cient to make possible the correction of any warp 
age of bar 66 or other lack of flatness in the sur 
face of sheets 6 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 
6, where they are attached to the bar 66, in, or 
parallel to and above, the plane of the surface of 
the sheets 6 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 at 
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 5, the grinding wheel | f 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 6 f, 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, 

unsolidered 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 67 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 6. 
For this purpose eye bolts 7 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. 

Obviously the grinding wheel should traverse 
the entire width of the sheets 6, 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 6, the 
tracks may be screwed down to the base 63 be 
yond the edges of the sheets 6 by means of 
screws indicated at , 70. To prevent bending 
stresses in tracks 33, a spacer of the exact thick 
ness of metal 6 should be interposed between 
tracks 33 and base 63 at each of the clamps or 
Screws 7). Furthermore, great care should be 
taken to exclude all dirt and foreign matter 
from between base 63 and sheets 6 and from 
between sheets 6 and tracks 33. 
The mechanism described, while primarily de 

signed for removing protruding Weld metal from 
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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- 20 
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0 

5 

8 
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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