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10 Cairns. 

This invention relates to a machine for remov 
ing the flash from an electrically butt welded 
Sean of thin Sheet metal work, and more particu 
larly to a machine for simultaneously removing 
the flash from both sides of such work. 
In machines of this character great difficulty 

has been encountered in properly disposing of 
the shavings, chips and other particles removed 
from the Work and also in preventing the smaller 
particles from getting in between the bearing sur 
faces of the machine parts, causing injury to these 
Surfaces and destroying the accuracy of the ma 
Chine, and it is an object of the present invention 
to overcome these difficulties. 

It is also an object to provide efficient means for 
positively holding, clamping and straightening the 
Work throughout the length of the seam thereof, 
Said means being positively operated and embody 
ing a slightly yielding action to provide for varia 
tions in the gauge of the sheet metal forming the 
WOrk. 

It is also an object to provide, in a machine 
embodying upper and lower tool carrying longitu 
dinally reciprocable rams, a movable carrier for 
One of Said rams together with means for moving 
Said carrier, whereby said rams may be noved 
relatively, one toward and from the other to per 
mit the insertion of the work therebetween and 
its ready removal, and to effect a clamping of the 
Work along opposite sides of the Sean throughout 
its length between fixed shoes or clamping men 
bers and like members carried by said innovable 
Carrier. 
A further object is to provide, in a ?lachine of 

this type having longitudinally reciprocable rais, 
one of which rams is novaole laterally to Ward and 
fron the other, an arrangement affording a posi 
tive drive for the rams while providing for such 
lateral movement of one of the rains; and to pro 
vide a rain construction providing a longitudinal 
changhel throughout its length and openings there 
through for the efficient disposal Gf netal par 
ticles removed from the Work, together With 
means for effectually preventing fine particles 
from getting in between the ran bearing SurfaceS. 

It is also an object to provide an efficient na 
chine for the purpose, embodying certain other 
new and useful features in the construction, al 
rangerent and combination of parts, all as here 
inafter aore fully set forth and illustrated in the 
accompanying drawings wherein 

Figure 1 is a side elevation of a machine ilius 
trative of an ein bodiment of the present invention 
and showing portions broken away and in Section 
to more clearly disclose the construction; 

(C. 90-38) 

Fig. 2 is a plan view of the same with the top 
cover portion of the top enclosing housing re 
moved and showing a horizontal section substan 
tially upon the line 2-2 of Fig. 1; 

Fig. 3 is a horizontal section substantially upon 5 
the line 3-3 of Fig. 1; 

Fig. 4 is an end elevation of the forward end of 
the machine; 

Fig. 5 is a transverse section substantially upon 
the line 5-5 of Fig. 1; 

Fig. 6 is a transverse section substantially upon 
the line 6-6 of Fig. 1; 

Fig. 7 is an enlarged transverse section substan 
tially upon the line 7-7 of Fig. 1; 

Fig. 8 is an enlarged longitudinal sectional de- 15 
tail Substantially upon the line 8-8 of Fig. 2; and 

Fig. 9 is a transverse sectional detail substan 
tially upon the line 9-9 of Fig. 8. 
As shown in the several drawings, f indicates a 

suitable base, integral with the rear end portion 20 
of Which is a pair of Spaced apart pedestals 2, and 
a third pedestal 3 is Secured to the forward end of 
Said base. Integral With the upper ends of ped 
estals 2 is a housing 4 formed with a forwardly ex 
tended horizontal extension 5 supported interime- 25 
diate its ends by the pedestal 3, Said housing aid 
its extension being formed with an integral Way 
for a longitudinally reciprocable ran 6 Which is 
Substantially of inverted T-shape in CrOSS Section 
and held within its Way 9 by bars E, one at each. 30 
side of the central upstanding rib 8 of the ran 
and overlapping the laterally extending ribs 
thereof to hold the same doWin in its Way, these 
guide bars 7 being seated upon shoulders at the 
opposite sides of said way 9 throughout the length 35 
of the Way. An extension f for the Way 3 is 
bolted to the end of the extension 5 of the housing 
4, which housing and its extension is internally 
formed with said way which is open at each end 
of the machine to permit said ram, upon recipro- 40 
cation, to project therefrom. 
An upper housing is rigidly Secured to the 

upper end of the housing 4 and extends the full 
length of the housing extension 5 with its lower 
side spaced from the upper side of said extension 5, 45 
thus leaving an open slot or space the full length 
of said extension between it and the Overhanging 
portion of the upper housing, said slot thus pro 
viding a space to receive the Work 2 which, as 
shown, is formed of sheet metal plates electrically 50 
butt welded together at their adjacent edges, 
forming the seam from the upper and lower sides 
of Which the flash is to be removed. Obviously 
the Work may be of a form other than a flat sheet 
as shown, the work when in place, resting upon 5 
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2 2,015,955 
hardened bars or shoes f3 secured in any suit 
able manner upon the guide bars 7 and extend 
ing the full length of the Work to form fixed Seats 
or clamping shoes, the inner or adjacent edges of 
these bars extending over the meeting side sur 
faces of the ram, rib 8 and bars 7 to prevent dust 
particles from getting in between these surfaces 
and being bevelled inwardly and upwardly to en 
gage the work close to the seam at each side there 
of throughout the length of the seam. 
Within the upper housing i? is a carrier mem 

ber 4 which extends the full length of said hous 
ing and is internally formed. With a longitudinal 
guideway 5 similar to the Way 9, for an upper 
longitudinally reciprocable ram 16, which ram, 
like the ram 6, is of T-form in cross section 
and secured and guided within its way by guide 
bars f. similar to the bars 7, Secured in any 
Suitable manner to the lower side of the carrier 
4 at each side of the downwardly extending 

central longitudinal rib. 8 of Said ram 6. The 
ram carrier f4 fits closely between the side walls 
Of the housing , , which housing thus forms a 
guide or way within which the carrier may move 
laterally a limited distance, in an upward direc 
tion to move the said upper ran laterally, to 
Ward and from the lower ran and to bring 
parallel bars 9 forming movable clamping shoes, 
similar to the fixed bars or shoes 3, down upon 
the Work to clamp the same rigidly between the 
movable shoes and said fixed shoes close to each 
side. Of the Seam throughout the length thereof, 
the inner or adjacent edges of these clamping bars 
or shoes 9 being beveled downwardly from the 
carrier and toward each other to engage the work 
close to the sides of the Sean and to form a W 
trough to receive the chips formed by the cutting 
away of the flash at the upper side of the work. 
Secured within a series of vertical bores in each 

of the rams 6 and 6 adjacent their forward ends, 
is a series of tool holders 20 of cylindrical form, 
these bores extending vertically through each bar 
and piercing the exposed surfaces of the central 
ribs 8 and 8 of said bars 6 and 6 respectively, 
So that the tools 2 projecting from the ends of 
said holders which project into the V-grooves 
formed between the adjacent inclined sides of the 
clamping bars or shoes 3 and 9 respectively, 
will be aligned with the Seam and in position to 
successively operate to remove the flash flush with 
the surfaces of the plates upon reciprocation of 
the rams, the tools of each series being set to 
operate successively, the first of the series, to 
make a roughing cut and the last, a finishing cut, 
and preferably, the tools carried by the upper 
ram are set in staggered relation to those carried 
by the lower ram so that too great a strain will 
not be put upon the Work at any one point by 
having the tools directly opposed. The tool hold 
ers 2 which are of a particular construction to 
adapt them to this particular type of machine, are 
the Subject of a Separate application for patent 
and are not, therefore, specifically described 
herein... 
The Working stroke of the rams is inward or 

toward the housing 4 and therefore, stop blocks 
22 are secured to the extension 5 adjacent the 
inner ends of the clamping bars f3 and said hous 
ing, thus forming abutments for the plates form 
ing the work when the same are in place upon 

- Said bars between the rams, and to provide space 

75 

for the chips above the work in addition to that 
provided by the V-groove formed between said 
bars, Said upper ram is formed with a series of 

spaced holes 23 throughout its length, which holes 
open into a longitudinal channel 24 formed in the 
carrier 4 above said ram, and Within the lower 
part of the housing if below the plane of the lower 
face of the carrier 4 and its ram 6 are fixedly : 5 
supported thin sheet metal deflector plates 25 
Within the space between the rams and extending 
from the stop blocks 22 to and through the rear 
end of the housing it, these plates being Sup 
ported with their upper edges against the Walls 0 
of said housing forming the guide or way for the 
carrier and inclined inwardly and downwardly 
with their lower edges lying close to the upper Sur 
face of the upstanding rib 8 of the lower ram 6, 
Within which surface throughout the length of 5. 
the rain, is formed a longitudinal V-shaped grOOve 
26, said plates thus together forming a V-trough 
open at its bottom into the V-groove in the top of 

- the lower ram. Small dust-like particles formed 
in the removal of the flash, are thus deflected and 20 
directed into this V-groove in the lower ran from 
which they escape freely downward through holes 
2 in the ram, opening into the bottom of said 
groove. These fine particles are thus prevented 
from Working in between the bearing surfaces of 25 
the lower ram and are conducted downward 
through said lower ram and into a channel 28 at 
the bottom of the Way for said ram. The lower 
ran is formed with these holes 27 throughout its 
length so that the chips removed from the lower 30 
side of the work may immediately drop through 
these openings and pass into the channel 28 which 
is open at its lower side at intervals throughout 
the length of the housing extension 5 and has an 
inclined botton throughout the portion thereof 35 
located in the housing 4. The bearing surfaces of 
the rans are therefore adequately protected and 
free escape of chips etc. is provided to prevent 
clogging and injury to the machine parts. 
To simultaneously reciprocate the rams 6 and 40 

6, each ran is formed With rack teeth 29. 
throughout the length of one of the lateral or 
base flanges of each ram, both at the same side 
of the rams, and mounted in suitable bearings in 
the housings 4 and f, is a vertical drive shaft 304 
having secured thereon a pinion 3 f to mesh with 
the rack teeth of the lower ram 6, and a pinion 32 
of extended length in mesh with the rack teeth 
of the upper ram 6. Rotation of said drive shaft 
through the medium of a large worm gear 33 on to 
its lower end will therefore effect reciprocation 
of Said trans, Said Worm gear being driven by a 
worm 34 in mesh therewith, upon a horizontal 
worm shaft 35 mounted within bearings in a 
lateral extension 36 of the housing 4 which forms 55 
a tight enclosing casing for these worms to exclude - 
all chips or particles and protect the driving parts 
from injury, the pinion 3 being also enclosed in 
this chamber. Secured to the Outer end of this 
Worm shaft 35, is a sprocket 3 and motion is 60 
transmitted from a reversible electric motor 38 
to said sprocket, by a sprocket chain 39, said motor 
being preferably mounted upon the base of the 
machine between the piers 2 where it is out of the 
way and protected by said piers and the housing 65 
above. . 3 
The pinion 32 for driving the upper ram, is elon 

gated so that it will remain in mesh with the rack 
of Said ram when Said ram is moved upwardly by 
upward movement of its carrier 4 to raise said to 
ram relative to the lower ram and permit the in 
Sertion or removal of the Work from between said 
rams; and to So raise said carrier and to lower 
the same to bring the clamping bars or shoes 9 
carried thereby into firm contact with the work 5 
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and clamp the same between said shoes and the 
stationary shoes 3 therebeneath, with sufficient 
force to straighten the work throughout the 
length of the seam thereof, a can shaft 40, Sub 
stantially coextensive in length with that of the 
carrier, is mounted in Suitable bearings in the 
upper part of the housing above said carrier, 
and on this shaft is Secured a plurality of eccen 
trics 4 surrounded by straps 42, each connected 
to a cylinder 3, the lower ends of which cylin 
ders are pivotally connected in any Suitable main 
ner, as at 44, to the upper side of the carrier 4. 
A loose connection is provided between each strap 
and the upper end of its cylinder, comprising a 
plunger 45 on each strap projecting into the up 
per end of the cylinder With a coiled compression 
Spring 43 in the cylinder engaging the inner end 
Of the plunger, and each strap connected to the 
upper end of its cylinder by bolts 47 passing 
through openings in a flange 8 on said strap and 
into ScreWthreaded Openings in a flange or end 
49 of the cylinder. At the rear end of the shaft, 
the connection between the strap of the eccentric 
adjacent said end of Said shaft, includes springs 
5) sleeved on said bolts 4 between said flange 49 
and nuts on the lower ends of said bolts, to yield 
ingly support the rear end or overhang of the car 
rier When the rams are at the forward end of 
their stroke, which rear end portion of the carrier 
Would otherwise be unsupported and might Sag 
slightly. 
When said can shaft is is rotated through the 

Inedium of a Wom Wheel 5 thereon in inesh. With 
a, WOrn 52 on a transverse worm shaft, 53 mounted 
in bearings on the housing and driven by an 
electric motor 54 mounted upon a bracket. On 
the side of said housing and connected to said 
worm Shaft by bevel gears, said eccentrics 4 Will 
Operate to raise Or lower said carrier in Said 
housing, and upon down movement, the clamp 
ing shoes 9 will be forced into strong contact, 
With the work close to each side of the Sean 
thereof throughout its length to straighten and 
firmly hold the same, the slight yield provided by 
the Springs 4 compensating for any slight varia 
tions in the gauge of the sheets, either in thick 
ness or average taper. 
With this arrangement the work is firmly 

clamped throughout its entire length and close to 
each side of the seam, thus not only rigidly hold 
ing the Work to prevent buckling or tearing by 
the action of the tools, but also flattening and 
Straightening the sheets along their welded edges 
So that the cutting tools may be accurately set 
to remove the flash flush With the Surfaces of the 
sheets; and to prevent any springing of the over 
hanging end of the upper housing away from 
the lower housing part 5 under such clamping 
Strains or strains imposed by the tools in remov 
ing the flash, the free ends of these housings are 
detachably tied together by tie rods or bolts 55 
applied to ears 55 projecting from the ends of 
these parts, or by any other suitable means. 
This clamping and straightening of the Work 

throughout the entire length thereof is very es 
Sential in a draw cut machine employing parallel 
tool carrying rams for removing flash from Weld 
ed Seams of sheet metal work, regardless of the 
shape of the work, and it is also very essential 
in Such a machine, that adequate provision be 
made for disposing, quickly and effectively, of all 
Shavings, chips and Small particles removed by 
the Cutting tools, and in a manner to insure that 
none of the finer particles can possibly work in 

3. 
between the bearing Surfaces of the rams or into 
Other parts of the mechanism. 

Obviously changes may be made in the con 
Struction, arrangement and combination of parts 
Within the Scope of the appended claims, such 5 
changes being contemplated, and I do not, there 
fore, limit myself to the particular construction 
ShOWn. 

Having thus fully described my invention, what 
I claim is:- IO 

. A nna Chine of the character described in 
cluding a Supporting structure providing a way, 
a tool carrying member of extended length re 
Ciprocable in Said Way and formined. With a series 
of openings throughout its length transversely 5 
thereof, a tool carried by said member, a pair of 
leinbers to engage the Work along the entire 

length of the path of travel of said tool and at 
opposite sides thereof, said members projecting 
Over the Sides Of Said Way and upper side of said 20 
tool carrying members therein, and forming be 
tWeen them a groove to receive material removed 
fron the work by said tool and into which groove 
Said OpeningS in Said tool Carrying member open, 
Said groove and openings being positioned ahead 25 
of Said tool in the direction of its working stroke 
to conduct away Said material, and means for 
reciprocating Said tool carrying member. 

2. A machine of the character described in 
Ciuding a Supporting structure providing ways, 30 
tool carrying members reciprocable in said ways 
With their adjacent sides spaced apart to receive 
Work therebetween, tools carried by said members 
to engage opposite sides of the work, members to 
engage the Work at opposite sides of the paths of 3. 
Favel Cf. Said tools throughout the length of said 
aths, S2,id memberS projecting over the openings 

of Said ways between the sides thereof and said 
tool carrying members and forming grooves be 
tWeen the adjacent sides of said members, grooves 4-0 
to receive material removed from the work by 
Said tools and exclude the same from said way, 
and neans for reciprocating said tool carrying 
members. 

3. A machine of the character described in 45 
cluding a Supporting structure providing hori 
ZOntally extending parallel ways, tool carrying 
members longitudinally reciprocable in said ways 
With their adjacent sides Spaced apart to receive 
Work therebetween, tools carried by said mem- 50 
bers, a finerner Supported within the space be 
tWeen Said members beyond the end of the Work 
therein to cover the portion of the lower tool 
carrying member beyond the work and prevent 
particles removed from the Work from getting in 55 
between the bearing surfaces of said Way and 
nenber, and means for reciprocating said tool 
Carrying meinbers. 

4. A machine of the character described incid 
ing a Supporting Structure providing parallel, 60 
hCT ZOntally disposed ways, a pair of tool carry 
iing rails reciprocable in Said Ways with their ad 
jacent Sides Spaced apart to receive work there 
between having a Welded seain, tools carried by 
Said rainS for renoving fiash from the upper and C5 
IOWer Sides of Said Sean, means to engage the 
Work at the upper and lower sides thereof adja 
Cent Said Sean throughout the length thereof and 
forming grooves into which said tools extend, 
Said lower ram having a longitudinal groove in 70 
its upper side opposite the groove feirasd by said 
Work engaging mea: Saad openingS through Said 
rain opening into Said groove, a trough within 
the Space betWeen Said rains beyond the end of 
the work and open at its bottom into said groove 75 

t 



5 

4. 
in Said lower ram to conduct away material re 
moved from the Work by said tools, and means 
for reciprocating Said rams. 

5. A machine for removing the flash from a 
Welded Sean of sheet metal Work and including a 
Supporting structure having a Way, Spaced apart 
longitudinally reciprocable parallel tool carrying 
rams, a series of tools carried by each of said 
rams one reciprocable in said way for successively 

O renoving flash, the tools carried by one ram being 
- in Staggered relation to those of the other ram, 
Spaced apart members for supporting Work at 
Cirie Side thereof between Said rans throughout 
the length of its seam and forming a channel 
therebetween throughout the length of said ways, 
a novable carrier to engage the other side of the 
Work throughout the ength of its seam and hav 
ing a Way Within Which one of Said rans is re 
Ciprocable, means for moving said carrier toward 
Said Work Sipporting member to clamp the Work 
therebetWeen and to move said ran carried 
thereby, toward and from the other ram, and 
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means for reciprocating said rams. 
6. In a machine for removing the flash from a 

Welded Seam, the combination of a supporting 
Structure providing a way and a work support, a 
ran reciprocabie in Said way, a movable carrier 
providing a way, a second ram reciprocable in 
Said Way of said carrier, toois carried by said 
ranS, means for moving said carrier toward said - 
Work SUpport including a Shaft above and ex 
tending longitudinally of said carrier, cams on 
Said shaft and means connecting Said carrier and 
Cans and embodying springs to yieldingly camp 
the work between said carrier and support, and 
means for reciprocating said rams. - 

7. In a machine for removing flash from a 
Welded Seam, the combination of a supporting 
Structure providing a horizontal Way and Work 
Supporting members extending along said way 
and forming a longitudinal channel, a ram re 
Ciprocable in Said way and formed with a series 
Of Openings therethrough opening through the 
upper side thereof along its length into said chan 
Inel formed by Said members, a horizontal car 
rier above. and coextensive with Said rain and 
provided With a longitudinal Way in its lower 
Side and a longitudinal channel above said way, 
an upper ran reciprocable in said way of said 
carrier and provided with openings open at one 
end into said channel and at their other end 
through the lower side of said ram, clamping 
Ileans. On Said carrier to engage the Work 
throughout the length of the Sean of the Work 
to Oppose Said Work Supporting members and 
forming a longitudinal groove into which said 
Openings in Said ran Open, tools carried by said 
ranas, means for noving Said carrier toward Said 
Work support to clamp - the Work between its 
Support and Said means on said carrier and to 
In Ove Said upper ran toward and from the Work, 
and means for simultaneously reciprocating said 
rams. 

65 

8. In a machine for removing flash from a 
welded seam, the combination of a supporting 
structure providing a horizontal way and a work 
Support extending along said Way, a lower ran 

70 
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reciprocable in said way and formed with a series 
of openings therethrough opening through the 
upper and lower side thereof along its length, a 
horizontal carrier above and coextensive. With 
said ran and provided with a longitudinal Way 
in its lower side, an upper ram reciprocable in 
said way of said carrier and provided with open 
ings opening through the upper and lower sides 

2,015,955 
of Said ram, parallel Spaced apart clamping mem 
bers on said carrier to engage the work at oppo 
site sides of the Seam thereof throughout the 
length of the seam and forming a channel to 
receive material removed from the work and into 5 
Which said openings open, a tool carried by said 
upper ram and projecting into said channel be-, 
tween said clamping members to remove flash 
from the upper side of the seam, a tool carried 
by the lower ran to remove flash from the lower 10 
Side of the Seam, the removed material escaping 
through said openings in said ram, means for 
InOWing Said carrier toward and from Said Work 
Support, and means for reciprocating said rams. 

9. In a machine for removing flash from a 5 
Welded seam, the combination of a supporting 
Structure providing a horizontally extending way, 
a lower ram reciprocable in said way and having 
openings extending vertically therethrough, 
Spaced apart members on said structure forming 20 
a groove therebetween and extending along said 
Way and projecting over said ram to support 
work adjacent opposite sides of the seam 
throughout its length, a tool on said ram project 
ing into the Space between said supporting mem-25 
bel's to remove flash from the lower side of the 
Sean, a Carrier guided in said structure above 
the Work and formed with a horizontal way, an 
upper ran reciprocable in Said way, spaced apart 
claiaping members on said carrier to engage the 30 
Work along opposite. Sides of the seam adjacent 
thereto throughout the length thereof and form 
ing a longitudinal groove therebetween, a tool on 
Said upper ran projecting into said groove, for 
renoving flash from the upper side of said seam, 35. 
abutment members for the Work at the ends of 
Said clamping. Inerinbers, a trough between said 
rams beyond said abutments to receive material 
removed by the tool on the upper ram and dis 
charge it into the openings in the lower ram, 40 
means for moving said carriers to bring said 
clamping members into clamping engagement 
with the work and to move said upper ram later 
ally toward and from the lower ram, and means 
for reciprocating said rams. 45 

10. In a machine for the purpose described, the 
combination of a lower housing formed with a 
horizontal way extending throughout the length 
thereof, a lower ram reciprocable in said way and 
provided with a cutting tool, an upper housing 50 
Secured throughout a portion of its length to 
said lower housing and spaced therefrom 
throughout the remaining portion, a ran carrier 
guided in said upper housing for movement to 
Ward and from Said lower ran and formed with 55 
a longitudinal Way in its lower side, an upper ram 
reciprocable in said way in said carrier and pro 
Wided with a cutting tool, each of said rams being 
formed with rack teeth along one side thereof, a 
Wertical drive shaft mounted in bearings in said 60 
housing and provided with gears engaging said: 
rack teeth of Said rams, the gear in engagement 
With the teeth of said upper ram being elongated 
to provide for upward movement of Said ram 
With said carrier, means for rotating said drive 65 
shaft, said housings providing a closed chamber 
in which said means and gears are enclosed, a 
camshaft mounted in bearings in the upper part 
of Said upper housing and extending longitu 
dinally of Said carrier and provided with cams, 70 
means embracing Said cans and connected to said 
carrier and embodying yieldable means, and 
means for rotating said camshaft. 

HENRY E. MORTON. 75 


