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ration of Illinois 
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(CI. 153-28) 15 Claims. 

This invention relates primarily to improve 
ments in the method of and means for producing 
the sheet metal jointlock sometimes referred to 
as the "Pittsburgh' lock. This lock is used 
where two sheet metal margins are to be united 
angularly, one margin being double folded longi 
tudinally to provide a laterally opening mouth 
or socket and a projecting lip which may be bent 
over to lock within said socket a longitudinal 
edge flange on the other margin. 
A general object of the invention is to provide 

an improved method of and means for producing 
this type of joint lock, which are simple, efficient 
and practical, which avoid undue strain on the 
metal undergoing shaping and minimize fric 
tional resistances, and which insure uniformity 
in operation and product. 
Another object is to provide an improved 

method of forming a joint lock of this type in 
which the parts forming the Walls of the mouth 
or socket are gradually and smoothly brought 
into opposed spaced relation and are positively 
acted upon to maintain the spaced relationship 
permanently to facilitate reception of the sheet 
margin to be locked therebetween. 
Another object of the invention is to provide 

a joint-lock forming machine which will effi 
ciently handle a larger range of metal thick 
neSSes or gauges than prior machines without 
requiring a change of forming rolls. 
A further object of the invention is to provide 

a fina Chine of this type which is adapted for 
simultaneously shaping two separate sheet metal 
members and in which the metal forming means 
is quickly replaceable to adapt the machine for 
various shaping operations. 
An additional object is to provide improved, 

simple driving means for the forming rolls of 
the machine. 

Still another object resides in the provision of 
improved means for adjusting the forming rolls. 
A still further object is to provide an improved 

ider roll construction for use in one step of the joint-forming process. 
Yet another object resides in the provision of 

novel means adapted for keeping the forming 
rolls of the machine free from oil and the like 
Which might otherwise be transferred to the sur 
face of the sheet metal undergoing shaping and 
CauSe an objectionable condition deleterious to 
finishing mediums such as paint that may sub 
Sequently be applied. 
Other objects and advantages will become ap 
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connection with the accompanying drawings in 
which: 
Figure 1 is a fragmentary cross-sectional view 

through a sheet metal joint embodying a joint 
lock of the type contemplated by the present 
invention. 

Figs. 2 to 7, inclusive, are fragmentary cross 
sectional views of a metal sheet margin showing 
consecutive steps in the forming process and the 
peripheral interrelationships of the several form 
ing rolls used therefor. 

Fig. 7a is a fragmentary side edge elevational 
view of the advancing end portion of the sheet 
margin as it passes from the rolls of Fig. 6, to 
the rolls of Fig. 7. 

Fig. 8 is a fragmentary end elevational view 
of the sheet margin and the peripheral relation 
ship of the final forming rolls. 

Fig. 9 is a perspective view of a machine emi 
bodying the principles of the present invention. 

Fig. 10 is a transverse vertical sectional view 
of the machine taken substantially along line 
i-O of Fig. 11. 
Fig. 11 is a partially sectional side elevational 

view of the machine. 
Fig. 12 is a perspective view of one of the roll 

Wipers of the machine. 
Fig. 13 is a top plan view of the machine, 

partly in Section. 
Fig. 14 is a fragmentary, partially sectional 

side elevational view of the idler forming roll 
Structure. 

Fig. 15 is a fragmentary transverse vertical 
sectional view through the idler roll assembly. 

Fig. 16 is a perspective assembly view of One 
of the journal blocks utilized for the upper form 
ing roll Shafts of the present machine. 
While the invention is susceptible of various 

modifications and alternative constructions, I 
have shown in the drawings and Will herein de 
scribe in detail, the preferred embodiment, but 
it is to be understood that I do not thereby in 
tend to limit the invention to the specific form 
disclosed, but intend to cover all modifications 
and alternative constructions falling within the 
spirit and scope of the invention as expressed 
in the appended claims. 
A sheet metal joint 28 which embodies a joint 

lock of the type contemplated by this invention 
is shown, by Way of example, in Fig. 1. Such a 
joint finds extensive utility, particularly in the 
construction of sheet metal ducts of the kind 
employed in heating, ventilating or air condi 
tioning Systems, etc. It is commonly used to 

parent from the following description taken in 55 unite two angularly related metallic sheets or 



walls respectively designated 2 and 23. The 
sheet 2 is angularly bent longitudinally to form 
a marginal flange 22. The other sheet 23 is offset 
and otherwise shaped to provide a joint lock 
including a base fold 24 and a socket fold 24 
within which the flange 22 is received. After 
assembly of the flange 22 within the socket 24, 
an extension or locking lip 25, which initially 
projects beyond the lock socket as indicated in 
broken outline, is bent over against the outer 
face of the sheet 2 across the base of the flange 
22. In this manner the two sheets 2 and 23 
are connected together relatively Snugly and per 
manently. 
In forming the joint lock, a relatively wide 

marginal portion of the sheet 23 is offset out of 
the plane of the main body of the sheet, and 
this offset portion is shaped to form the lock by 
a Series of forming rolls in a plurality of progres 
Sive forming steps. In accordance with the pres 
ent invention, the rolls cooperate to form two 
reverse bends in the offset portion of the sheet, 
simultaneously producing the base fold 24, which 
is ultimately closed with opposing wall portions 
flat against each other and the socket fold 248, 
Which is preferably maintained open at all times 
throughout the forming operation. 

Referring now to Figs. 2 to 8, inclusive, the 
sheet 23 is initially offset longitudinally from the 
plane of the main body of the sheet to define a 
relatively wide marginal portion with a narrow, 
Substantially right angular shoulder 27. Simul 
taneously, the offset marginal portion is creased 
and bent along two spaced parallel longitudinal 
lines, as indicated at 28 and 29, to form two re 
verse bends comprising three connected flat plane 
Sections, namely, an outer section 3), an inner 
section 3 and an intermediate or connecting 
Section 32. These sections, as initially formed, 
are progressively of greater width from the inner 
to the outer section to provide for shrinkage in 
Width during folding and to assure that the outer 
Section 30 will finally project sufficiently to pro 
vide for the locking lip 25. Moreover, the sec 
tions are initially bent into angular relative rela 
tionships wherein the inner section 3 is obtusely 
related to the body of the sheet and the outer 
and intermediate sections 30 and 32 are obtusely 
related to each other and to the inner section. 
The initial creasing and bending is effected by 
a pair of cooperative, forming rolls 33 and 34 
mounted on parallel axes. 
To produce the creases or bends 28 and 29, the 

rolls 33 and 34 have creasing ridges 35 and 37, 
respectively, which project in opposite directions. 
The rolls 33 and 34 serve also as initial feed rolls 
and One or both of the creasing ridges may there 
fore be provided with means such as surface 
roughening or knurling 38 to facilitate gripping 
and Onward feeding of the metal sheet. 
After leaving the initial forming and feeding 

rolls, the sheet metal margin 23 passes succes 
Sively through two additional preliminary form 
ing steps between cooperative pairs of rolls 39 
and 40 (Fig. 3), and 41 and 42 (Fig. 4). Between 
these rolls the angles between the outer and in 
termediate marginal sections 30 and 32 are grad 
ually reduced from the initial obtuse relationship 
to an accentuated angular relationship. In pass 
ing between the second pair of rolls 39 and 49 
the bending started by the initial pair of rolls 
is carried forward. Then between the third pair 
of rolls 4 and 42, the intermediate section 32 is 
brought to a substantially right angular relation 
ship to the main body of the sheet, and the outer 
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2,283,258 
Section 30 is bent in toward the intermediate 
section. At the same time the bend at the crease 
29 is rounded off. 
As a fourth step, the marginal portion of the 

sheet 23 passes between a pair of rolls 43 and 44 
(Fig. 5) where the formation of the base and 
Socket folds 24 and 248 becomes more evident. 
Here the Outer and intermediate sections 30 and 
32 are brought closer together and the interme 
diate section is tilted over toward the inner sec 
tion 3. 

Thereafter, the margin of the sheet 23 passes 
Successively through three final forming steps 
wherein the outer and intermediate sections 39 
and 32 are brought closer together, and the in 
termediate section 32 is bent against the inner 
Section 3. To this end, the sheet margin passes 
on between a fifth pair of forming rolls 45 and 
46 (Fig. 6) where the folding of the sections is 
brought close to completion. Then the sheet 
margin paSSes between a group of three rolls 
(Fig. 7) including two parallel-axis gripping rolls 
48 and 49 and a transverse-axis roll 50. Here 
the inner and intermediate sections 3 and 32 
are pressed together to close the base fold 24 
and to open somewhat the socket fold 248. Mean 
While, the obtuse angular relationship of the in 
ner Section 3 to the main body of the sheet is 
preferably maintained substantially the same as 
from the beginning of the forming operation. 
Lastly the sheet margin passes between a pair 
of finishing rolls 5 and 52 (Fig. 8) where the 
joint lock is given its final form, the inner and 
intermediate sections 3 and 32, which form the 
base fold 24 being brought substantially into 
parallelism with the main sheet body and the 
Outer section 30 being bent back toward spaced 
parallelism with the other sections, to form the 
open socket fold 24a. 

In practice it is important to have the mouth 
or Socket 24 sufficiently open to facilitate recep 
tion of the mating flange 22 of the sheet margin 
to be connected. Such an open condition is as 
Sured herein by the action of the transverse 
axis roll 50 which is of generally flattened shape 
and has the opposite faces thereof tapered 
Wedge-fashion toward a blunt peripheral edge 
53 to enter the mouth of the partially formed 
lock Socket. As the roll 50 enters the mouth or 
Socket 24 it forces the opposite portions of the 
Socket fold gapingly apart against complemen 
tary outwardly tapered forming surfaces 48a and 
49 on the parallel-axis rolls 48 and 49, respec 
tively. Coincidentally, the peripheral edge 53 
engages the inner angle of the socket fold formed 
by the crease 29 to force the latter into perma 
nent open shape and lodge it against the offset 
shoulder 27. This insures that the inner end 
of the Socket fold will be smoothly rounded and 
definitely and uniformly shaped while the tem 
porary enlargement of the mouth or socket facil 
itates the accurate final shaping of the lock by 
the rolls 5 and 52. Because of the permanent 
Open shape of the inner angle of the socket fold 
24, even though the lips of the fold nay Subse 
quently be pinched closed accidentally or by fit 
ting the associated sheet to a radius, such inner 
angle Will retain its open shape and either cause 
the fold to spring open or permit easy Opening 
thereof by means of a suitable tool when eCeS 
Sary. 

It will be noted that up to the time the par 
tially formed joint lock is engaged by the trans 
Verse-axis roll 50, the outer fold section 30 is 
caused by the preceding forming rolls to slope 

N 
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generally in one direction relative to the main 
body of the sheet. 23; but that the roll 50 rather 
abruptly forces said outer section 30 to slope. 
in a reverse direction. The roll 50 is disposed 
With its largest diameter substantially in a plane 
between the rolls 45 and 46 (Fig. 11), but due 
to the inherent resiliency of the folded metal 
it tends to spring apart and the advancing end 
of the outer section 30 moves upwardly after 
leaving the rolls 45, 46 (see Fig. 7a) sufficiently 
to ride onto the upper face of the roll 50. The 
tendency of the edge portion or section 30 to 
spring upwardly is augmented by the rounded 
character of the bottom of the socket fold pro 
duced by the forming rolls 4-42 and main 
tained by the forming rolls 43-44. 
In the final operation performed between the 

finishing rolls 5 and 52, the outer section 30 
and the closed base fold 24 are reversely bent 
toward each other and brought almost to parallel 
relation but with the base fold parallel With the 
sheet 23 and the Outer section 30 preferably on a 
slightly flaring angle to facilitate Subsequent in 
sertion of the mating flange 22 of the sheet mar 
gin to be secured in the socket 24a. 
To carry out the several forming operations 

outlined, several of the pairs of forming rolls are 
necessarily cooperatively contoured with rela 
tively deep forming grooves and complementary 
projecting flanges or ridges. In consequence 
there Will be a differential in the peripheral ro 
tary speed at spaced points axially of such rollis 
which might have a tendency to strain and Warp 
the metal of the fold sections 30, 3 and 32 if the 
latter were tightly gripped at all points during 
passage between the rolls. To minimize Such 
warping strains between the rolls 33-34 and the 
rolls 39-40, for example, they have a Sufficient 
clearance as indicated at 348 and 40, respec 
tively, (Figs. 2 and 3) to permit slippage where 
the crease or bend 28 passes therebetween. 
Moreover, although the outer fold section 30 may 
be gripped between the horizontal- and vertical 
axis rolls 48 and 50; this section is preferably 
free from gripping between the other rolls which 
are for this purpose contoured with sufficient 
clearance in the opposed peripheral portions of 
the rolls between which the section passes. In 
other respects also there is a minimum of neces 
sary contact between the opposed rolls. This 
limited contactual relationship reduces friction 
and assures that the resulting joint lock will be 
substantially free of waviness or warping due to 
metal strains imposed by the rolls. 
Although it is possible to adjust the forming 

rolls to accommodate sheet metal of different 
gauges, the rolls have a definite gauge range limit 
beyond which they will not operate effectively if 
at all. This is due to the fact that while the pe 
ripheral spacing between the rolls can be varied, 
it is not practicable proportionately to vary the 
clearance between the opposed axially facing wall 
surfaces of the contours of the rolls such as be 
tween the rolls 4 and 42. In order to avoid the 
necessity of having two separate machines or of 
changing over the rolls in a single machine for 
shaping metal sheets of gauges in a range beyond 
the limits of a single set of rolls, two sets of form 
ing rolls are, according to the present invention, 
preferably mounted in a single machine for use 
simultaneously or alternatively. This at least 
doubles the capacity of the machine. One of the 
sets of rolls may, for example, be adapted for Op 
erating upon sheet metal within a range of ap 
proximately 18 to 22 gauge, while the other set of 
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3 
rolls may be adapted for operating upon sheet 
metal within a range of about 24 to 28 gauge. 
Moreover, the rolls are preferably replaceably 
mounted so that sets of rolls of different gauges 
can be substituted or rolls for producing other 
shapes than the Pittsburgh lock can be utilized 
in the machine. Thus, it is possible to form two 
joint locks of the same or different gauge metal 
simultaneously or to form another shape simul 
taneously as a joint lock or still another shape is 
being formed. 
In this machine both sets of rolls are prefer 

ably driven by a common drive mechanism, and 
all of the rolls are preferably adapted to be ad 
justed simultaneously by common adjusting 
means. The metal sheets to be formed are adapt 
ed to be accurately guided to the forming rolls 
and as the folded shapes emerge from the finish 
ing rolls they pass through a truling or straight 
ening device. 
As shown in FigS. 9 to 13, inclusive, the ma 

chine includes a suitable stand or base framework 
55 having an elongated bed 57. Mounted in a line 
ment in spaced parallel relationship transversely 
of the bed 57 is a series of substantially similar 
U-shaped standards 58 (Fig. 10). Each of these 
standards is constructed to support the opposite 
end portions of a pair of vertically spaced, paral 
lel rotatable upper and lower shafts 59 and 60, 
respectively, the outer ends of which project be 
yond the opposite outer sides of the standards for 
Supporting cooperating pairs of the forming rolls 
on horizontal axes. Herein, there are six of the 
standards 58 for supporting the shafts of six 
pairs of forming rolls. The rolls are secured fixed 
ly to the ends of the shafts for easy removal, as 
by means of keys 60s, and retaining washers 60b 
which are held in place by bolts 600 threaded 
axially into the ends of the shafts. 
In each instance, the lower shaft 60 is mounted 

to rotate on a fixed axis in suitable bearings 6 
(Fig. 10) located in the opposite legs of the sup 
porting standard 58. The upper shaft 59 is car 
ried adjacent its opposite ends by identical jour 
nal blocks. 62 containing anti-friction bearings 
62. The journal blocks 62 are mounted for verti 
cal sliding movement between spaced parallel 
guides 63 (Figs. 11 and 13) at the upper ends of 
the legs of the standards 58 to permit adjustment 
of the Spacing between the shafts, and thus the 
Spacing between the forming rolls. 
In order to effect such adjustment of the form 

ing rolls quickly and easily and with consistent 
uniformity, novel means is provided for simul 
taneously shifting all of the journal blocks to 
vary the Spacing between all of the upper shafts 
59 and their corresponding lower shafts 60 jointly. 
Herein the journal blocks 62 are connected to an 
adjusting frame 64 (Figs. 11, 13 and 14) which is 
Slidably mounted above the standards 58 for con 
trolled longitudinal reciprocal movement across 
the paths of the up and down movement of the 
journal blocks to raise or lower the latter. The 
adjusting frame 64 includes a pair of spaced 
parallel bars 65 which respectively extend hori 
Zontally across the tops of all of the guides 63 of 
the opposite legs of the standards 58 above the 
journal blocks 62. To hold the adjusting frame 
64 in place against upward movement, suitably 
dimensioned keeper plates 67 (Figs. 10 and 13) 
are Secured to the upper ends of the guides 63 and 
have rabbets 68 at their ends to provide slideways 
for the frame bars 65. 
At one end, herein at the front end of the ma 

chine, the adjusting frame bars 65 are connected 



4. 
by a cross bar 69 (Fig. 13) through which is 
threaded an adjustment screw 70. This screw is 
rotatably secured in a fixed axial position by 
suitable means such as a stud bolt which ex 
tends axially therethrough and is fixedly threaded 5 
into the side of the adjacent keeper plate 67. At 
its outer end the adjustment screw 70 carries a 
hand wheel 72 by which it may be rotated in op 
posite directions to effect horizontal longitudinal 
reciprocation of the adjusting frame 64. A suit- 10 
able tool (not shown) to afford greater leverage 
and assist in turning the hand Wheel 72 may be 
inserted into spaced radial sockets 3 provided 
therefor in the rim of the Wheel. 
The horizontal rectilinear motion of the ad- lis 

justing frame 64 in opposite directions is trans 
lated into vertical shaft-adjusting movement of 
the journal blocks 62 through the medium of a 
pin and cam slot arrangement. For example, 
each of the frame bars 65 may have a series of 20 
identical diagonal slots 75 (Figs. 11 and 14) 
which are inclined in a front to rear direction 
and correspond in number and location to the 
journal blocks in each set. Each of the journal 
blocks has an integral upstanding ear or lug 77 25 
(Fig. 16) which carries means such as follower 
pin or stud i8 threaded therethrough and coact 
ing with a Wear Shoe 9 to ride within the aS 
Sociated can slot 75 (Fig. 14). Thus, when the 
adjusting frame 64 is shifted forwardly (longi- 30 
tudinally to the right as seen in Figs, li and 14), 
the Shoes 9 will be forced down the can slots 
75 and cause the journal blocks 62 and the 
shafts and forming rolls carried thereby to be 
lowered. The reverse movement of the adjust- 85 
ing frame will cause the shoes 9 to ride up the 
can slots 75 and raise the journal blocks and as 
Sociated shafts and rolls. Since the journal 
blocks 62 support the roll shafts 59 near their 
opposite ends and close to the forming rolls 40 
thereon, the vertical adjustment of the shafts 
Will be effected by the adjusting frame identi 
Cally and accurately at both ends of the shafts 
and avoid any possibility of tilting of the shafts 
to throw them out of parallel relation to the 45 
lower shafts 60. 
In addition to the joint vertical adjustment of 

all of the journal blocks 62 as has been described, 
it is also advantageous to have each journal 
block separately adjustable. 
studs 78 have the ends thereof which engage the 
Wear shoes 79 formed eccentrically (Figs. 14 
and 16) So that upon rotation of any stud the . 
aSSociated shoe 9 and journal block 62 will 
move relatively and thereby shift the position 5 
of the journal block vertically with respect to 
the adjacent adjusting frame bar 65. To facili 
tate adjustment of the eccentric studs 8 the 
outer ends thereof may be shiaped as at 80 (Figs. 
10 and 16) to receive a suitable actuating tool. GO 
The adjusted position of each stud may be main 
tained permanently by tightening a lock nut 8 
threaded thereon. Through this arrangement 
all of the forming rolls carried by the respective 
shafts 59 and 60 can be maintained accurately 65 
adjusted individually and collectively for op 
tinum efficiency. 

All of the roll shafts 59 and 6) are preferably 
connected for rotation in unison. Accordingly, 
each pair of the shafts 59-60 is geared together 70 
(Fig.S. 10 and 11) for joint rotation in oppo 
Site directions by meshing gears 82 and 83, re 
Spectively, keyed thereto. All of the pairs of 
shafts are driven simultaneously by means act 
ing through the lower shafts 60, herein includ- 75 

To this end the 60 
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ing a single drive shaft 84 which is journaled on 
the bases of the standards 58 and extends On 
the longitudinal median line of the machine 
transversely below the lower shafts 60. Each 
of the lower shafts 60 carries a worm gear 85 
which meshes with a corresponding worm 8. On 
the drive shaft, 84. To relieve rear ends of the 
worms 8 of thrust friction, suitable thrust 
bearings 88 are interposed between such ends 
and the adjacent journals of the shaft 84. 

Power for driving the shaft 84 is supplied by 
an electric motor 89 (Fig. 11) which may be ad 
justably mounted in any preferred manner under 
the bed 5. A manual electrical control SWitch 
for the motor may be mounted at a convenient 
place as in a box 89 at the front end of the ma 
chine. At is forward end the motor 89 carries 
a speed reducer 90 which has a power shaft 9i 
including a driving sprocket 92. A sprocket 
chain 93 passes up through the bed 57 from the 
Sprocket 92 to a driven Sprocket 94 (Figs. 10 and 
11) fast upon the drive shaft 84 preferably be 
tween the center pair of standards 58. It will be 
noted that this driving arrangement is substan 
tially simpler than in prior machines of this 
character and to a large extent eliminates the 
complicated gear trains heretofore employed. 
As shown herein (Figs. 11, 13, 14, and 15), the 

three coactive rolls 48, 49 and 50 may be idlers 
mounted between the fifth pair of driven form 
ing rolls 45-46 and the finishing rolls 5-52 
which, it will be observed, are substantially 
Smaller in their axial dimension than the other 
driven rolls. This permits a pair of similar, 
elongated idler-roll Supporting brackets 95 and 
9 to be mounted at their opposite ends upon the 
upper pair of shafts. 59 and the lower pair of 
Shafts 60, respectively, the ends of the brackets 
Constituting spacers (see Fig. 13) between the 
adjacent shaft bearings and the inner ends of 
the rolls. Herein, each of the brackets is aper 
tured at one end to fit around a bearing sleeve 
98 to receive one of the supporting shafts rota 
tably therethrough. At its opposite end, each 
of the brackets is constructed to permit adjust 
ment transversely of the supporting shaft. For 
this purpose the bracket is formed to provide a 
pair of Opposed parallel-faced jaws constituting 
a clevis 99 for slidably engaging diametrically 
Opposite flattened faces 00 upon a shaft-encir 
cling bearing member Of. Thus, both of the 
brackets will tolerate possible variations in the 
relative positions of the respective supporting 
shafts 59 or 60 therefor, and the upper bracket 
95 Will automatically assume a relatively ad 
justed position when either of the shafts 59 is 
shifted by adjustment of its journal block 62. 
Moreover, this bracket arrangement permits the 
idler roll assembly to be easily removed when 
necessary simply by removing the companion 
driven rolls from the ends of the shafts. 
The parallel-axis idler rolls 48 and 49 are sup 

ported rotatably by the upper and lower brackets 
95 and 97, respectively through the medium of 
Suitable stud shaft bolts O2 on vertically alined 
axes in peripheral alinement with the driven 
forming rolls. In the vertical axial plane of the 
stud shaft axes, the opposed sides of the brackets 
95 and 97 have coaxial bores 103 to receive self 
Centering bearings 04 for the opposite ends of 
an axle 05 Supporting the tapered idler roll 50. 
The axle 05 and the idler roll 50 may be as 
Sembled slidably, with the roll held in a prede 
termined vertical position on the axle by a locat 
ing ring 0 or the like. Means such as a spring 
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urged plunger 08, which is axially slidable in a 
bore G9 in the lower end of the axle (5, tends 
to urge the axle longitudinally upwardly and thus 
carry the upper tapered face of the roll 50 toward 
abutment with the complementary tapered por 
tion of the upper idler roll 48 in any adjusted 
position of the latter. Thus, the idler roll 50 is 
supported in a manner to be self-adjusting in 
conformity with adjustments that may be made 
in its companion idler rolls. . 

It is desirable to keep the forming rolls free 
of oil or grease so that the latter will not be 
transmitted to the surfaces, and particularly the 
outer surface, of the formed sheet metal. Paint 
will not adhere to any oily surface. Therefore, 
Where the integral protection. On the sheet Sur 
faces such as galvanize, chips off of the metal 
during the forming process and a film of lubri 
cant takes its place and is not properly removed, 
subsequent painting will be of no protective avail 
but will blister and peel off and expose the un 
protected areas to deterioration. Consequently 
means is preferably furnished for keeping the 
forming rolls clean, herein comprising suitable 
roll wipers 9 (Figs. 11, 12 and 13). These wipers 
may have suitable angular brackets which are 
mounted horizontally between at least certain of 
the forming rolls as by attaching them. to the 
standards 58. Each bracket carries absorbent 
wiping means such as a felt pad 12 camped 
thereto with its ends adapted to project into con 
tact with the peripheries of the forming rolls to 
be wiped. Preferably the roll contacting ends of 
the wiping pad are slitted as at 3 to enable 
more ready adaptation to and engagement of the 
contoured areas of the particular rolls to be 
Wiped. - 

As a further protection to the metal under 
going shaping, means such as splash plates f4 
(Figs. 11 and 13) may be secured across the 
spaces intervening between the legs of the stand 
ards 58. This Will avoid possible difficulty due to 
lubricant being thrown by the gears or other 
moving mechanisms of the machine. 
In the operation of the machine, a metal sheet 

is placed upon a supporting table 5 (Figs. 9, 10, 
11 and 13) on the machine with the margin of 
the sheet which is to be formed into the joint 
lock slidably abutting a suitable, adjustable guide 

6. Then the forward end of the margin is 
brought into engagement with the initial form 
ing and feeding rolls 33-34. Where it is gripped, 
initially offset, creased and bent, and fed onward. 
Between the succeeding rolls the margin is 
formed and folded as hereinbefore described and 
eventually passes from the finishing rolls 51-52 
under a truing or straightening device Such as an 
undercut bar at the discharge end of the 
table 5. The bar Will counteract any 
tendency of the formed lock-margin of the sheet 
to issue curved or bent because of deformation 
strains to which the margin may be subjected 
between the rolls. 
A removable hood or cover f 8 may normally 

enclose the upper part of the machine Which pro 
jects above the table f4, and the part of the 
machine which lies below the table 4 may be 
enclosed by a skirt or casing 9. If desired the 
hood 8 may carry a bar 20 adjacent to a 
calibrated portion of the periphery of the ad 
justment wheel 72 to serve as a means for gaug 
ing adjustment of the forming rolls. - 
From the foregoing it will be apparent that 

the present invention provides an improved meth 
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pact and highly accurate and efficient machine 
for practicing the method. The two sets of ad 
justable and replaceable forming rolls adapt the 
machine for use upon sheet metal of a wide vari 
ety of gauges and for various metal shaping uses. 
Substantial protection is afforded against the 
transmission of oil or grease to the formed sheet 
metal shapes. Among the other advantages of 
the invention are the joint or separate adjust 
ment of the forming rolls which assures uni 
formity of results, and the simple, powerful driv 
ing mechanism which reduces the number of op 
erating parts and assures uniform, steady Opera 
tion. 
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I claim as my invention: . . 
1. A machine for making a sheet metal joint 

lock comprising, in combination, an initial pair 
of horizontal-axis feeding and forming rolls for 
simultaneously offsetting a substantially longitu 
dinal marginal portion of a metal sheet and 
creasing and bending such portion along two 
spaced parallel longitudinal lines to produce 
three angularly related longitudinal sections Con 
sisting of an inner section, an outer section, and 
a connecting section; a plurality of additional 
pairs or horizontal-axis forming rolls for accen 
tuating the angles between said sections and for 
progressively tilting the intermediate section-to 
ward the inner section whereby to form base and 
Socket folds; a set of idler rolls including a pair 
of opposed tapered surface rolls and a comple 
mentary wedge-tapered blunt edge roll adapted 
to enter said socket fold for gapingly forcing the 
socket fold sections apart and pressing the same 
against said tapered surface rolls, thereby flat 
tening said intermediate section against said in 
ner. Section and rounding the bend between said 
outer and intermediate sections to assure an open 
mouth between the latter sections; and a pair of 
horizontal-axis finishing rolls located to act upon 
said sections after the latter leave said idler rolls 
for bringing all of said sections into substantially parallel relation. 
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of of forming joint locks and a simplified, com-7s 

2. The method of forming a joint lock of the 
Pittsburgh type which includes the steps of re 
versely bending the margin of a metal sheet 
along parallel longitudinal lines into base and 
socket folds, closing the base fold and simultane 
Ously bending the opposite portions of the socket 
fold into divergent relationship and forcing the 
inner angle thereof into permanent open shape 
so that even though the lips of the socket fold 
are subsequently moved toward closed position 
the inner angle will retain its open shape and 
facilitate insertion of a mating member there 
into, and reversely bending the divergent por 
tions of the socket to approximately parallel re 
lation. - 

3. A machine of the character described for 
shaping the edge of a sheet metal blank into an 
open-mouth Pittsburgh, type joint, lock compris 
ing, in combination, a series of forming rolls for 
receiving and progressively bending a longitudi 
nal marginal portion of a sheet metal blank into 
the return bent socket shape of the lock, said 
rolls including a pair of parallel-axis rolls hav 
ing opposed outwardly tapering forming surfaces - 
to receive the partially formed return bent socket 
portion of the sheet therebetween, and a rela 
tively flattened perpendicular axis roll having its 
opposite faces tapered wedge-fashion toward its 
periphery substantially complementary to the 
taper of Said parallel-axis rolls and adapted to 
enter the mouth of the partially formed socket 
to force the opposite sides thereof divergently 

  



6 
open, the periphery of said perpendicular axis 
roll being blunt and adapted to engage the inner 
angle of the mouth to force the latter into per 
manent open shape so that even though the lips 
of the socket may subsequently be pinched closed 

... such inner angle will retain its open shape. 
4. Apparatus for forming a sheet metal joint 

lock comprising, in combination, a plurality of 
cooperative pairs of parallel-axis forming rolls 
mounted for successively receiving a marginal 
portion of a metal sheet and progressively bend 
ing such marginal portion along spaced parallel 
longitudinal lines into a base fold and a Socket 
fold, a group of final Shaping rolls Comprising a 
Wedge-tapered roll for entering and Wedging said 
socket roll gapingly Open and a pair of rolls hav 
ing shaping surfaces complementary to the ta 
pering faces of Said Wedge-tapered roll coopera 
tive With the latter to close the base fold at a 
diagonal angle relative to the plane of the sheet 
body, and finishing rolls fashioned to bend the 
base fold substantially into parallelism with said 
plane. 

5. Apparatus for producing a Pittsburgh joint 
lock comprising, in combination, a series of form 
ing rolls and means for driving the rolls, said 
series including rolls for initially offsetting a 
marginal portion of a metal sheet and creasing 
the offset marginal portion along spaced parallel 
longitudinal lines to form outer, intermediate 
and inner sections, a succeeding pair of rolls of 
the Series having opposed cylindrical peripheral 
Surfaces cooperating to grip the body of the sheet 
adjacent to the offset and including one roll 
having a relatively deep annular groove defined 
by a perpendicular shoulder and a frusto conical 
forming surface tapering inwardly toward the 
shoulder to push against the outer surface of said 
outer section for bending the latter toward the 
intermediate section, the second of said pair of 
rolls having a Substantially complementary frusto 
conical annular projection extending into said 
groove to engage the inner surface of Said outer 
section adjacent to the base of the groove and 
having an in Wardly facing perpendicular Surface 
opposing said shoulder whereby to engage and 
bend the intermediate section into a substan 
tially perpendicular plane relative to the body of 
the sheet, said frusto conical forming surface 
and the opposed surface of said projection being 
spaced apart sufficiently throughout their major 
extent to avoid gripping of said outer section 
therebetween, and final shaping rolls for bend 
ing the intermediate section toward abutment 
against the inner Section and for bending the 
outer section into substantially spaced parallel 
relation to the intermediate Section. 

6. In combination in a machine for producing 
a Pittsburgh joint lock, a series of parallel axis 
rolls mounted in cooperative pairs for Successive 
ly receiving and forming the margin of a metal 
sheet, and means for driving said rolls simultane 
ously to draw the sheet margin longitudinally 
through the rolls, the first of said pairs of rolls 
offsetting the marginal sheet portion from the 
main body of the sheet and creasing and bend 
ing said marginal portion along longitudinal 
spaced parallel lines into outer, intermediate and 
inner sections, another pair of rolls receiving the 
sheet margin after such creasing and bending 
and having a circumferential groove and a com 
plementary circumferential projection respec 
tively defined by substantially complementary 
opposed frusto conical forming Surfaces to re 
ceive the outer section therebetween and form 
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ing surfaces perpendicular to the body of the 
sheet to act upon the intermediate section, and 
a plurality of Subsequently Operative pairs of 
rolls including annular grooves of Successively 
diminishing depth and increased inward spacing 
relative to the sheet margin and defined by frusto 
Conical forming surfaces of successively diminish 
ing pitch for successively pushing against the 
Outer Surface of the outer section to bend it closer 
to the intermediate section and to bend the in 
termediate Section closer to the inner section, 
and rolls for completing the joint lock including 
a generally Wedge shaped roll for entering be-, 
tWeen the inner and intermediate Section to as 
Sure a spaced open-socket condition between these 
sections and to force the intermediate and inner 
Sections closely together to form the base of the 
jointlock. 

7. A Pittsburgh joint lock machine comprising, 
in combination, a plurality of pairs of horizontal 
axis rolls mounted in Series to successively re 
ceive the margin of a metal sheet to be formed 
therebetween, means for driving said rolls simul 
taneously, the first of said rolls having contours 
acting to offset the marginal sheet portion from 
the main body of the sheet and to crease and 
bend the marginal portion along parallel lines 
to form angularly related outer, intermediate 
and inner Sections, a plurality of successive pairs 
of rolls including annular shaping grooves of 
successively diminishing depth and greater spac 
ing measured from the outer ends of the rolls 
defined by in Wardly tapered frusto conical form 
ing surfaces of successively diminishing pitch for 
engaging the Outer surface of said Outer Section 
and pushing it toward the intermediate section 
and thereby easing the intermediate section to 
ward the inner section, a pair of horizontal rolls 
thereafter receiving the sheet therebetween and 
having outwardly tapering annular forming sur 
faces respectively to receive the Outer faces of 
the inner and outer Sections, a vertical axis 
roll having a Substantially Wedge-shape radial 
cross section. With tapered surfaces complemen 
tary to the outward taper of said last mentioned 
pair of rolls and engaging the inner faces of the 
Outer and intermediate sections to force the lat 
ter section gapingly apart and bend the inter 
mediate Section into abutment with the inner sec 
tion, and a pair of horizontal axis finishing rolls 
Contoured to bend the gapingly related sections 
into Substantially parallel relation. 

8. In combination in a sheet metal forming 
machine of the character described, a horizon 
tally alined series of vertically spaced pairs of 
cooperative shafts having cooperative forming 
rolls at the opposite ends thereof, means for sup 
porting the lower shafts of the series on sta 
tionary axes, shiftable journal blocks supporting 
the upper shafts adjacent to the opposite ends 
thereof and having upwardly projecting mem 
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bers, means for simultaneously vertically adjust 
ing all of Said journal blocks to predetermine the 
Spacing between the shafts and rolls including 
a pair of bars lying transversely above the upper 
shafts respectively adjacent to the upwardly pro 
jecting members of the opposite journal blocks, 
means for slidably supporting said bars for move 
ment in a fixed longitudinal path, means con 
necting Said bars to said journal blocks for trans 
lating longitudinal movement of the bars into 
Vertical movement of the journal blocks, and 
means Connecting Said adjustment bars for si 
multaneous actuation. - 

9. In combination in a sheet metal forming 
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machine of the character described, a plurality 
of upright standards mounted in Spaced hori 
zontal alinement, horizontal shafts journaled 
upon fixed axes in parallel horizontal alinement 
in said standards, vertically shiftable journal 
blocks supported by said standards above said 
fixed axis shafts, shafts journaled in said journal 
blocks in vertically spaced relation to the respec 
tive fixed axis shafts, and means for simultane 
ously adjusting the vertical positions of said jour 
nal blocks comprising an adjustment bar slidably 
supported in a horizontal plane by the tops of 
said standards for longitudinal movement trans 
versely of the shaft axes and having connections 
with said journal blocks for translating longitu 
dinal horizontal movement of the bar into ver 
tical movement of the journal blocks. 

10. In combination in a sheet metal forming 
machine of the character described, upright sup 
porting means, horizontal shafts journaled in 
said supporting means upon fixed horizontally 
alined axes, vertically shiftable journal blocks 
carried by said supporting means respectively 
above each of said fixed axis shafts, shafts jour 
naled in said journal blocks in vertically spaced 
relation to the respective fixed axis shafts, means 
for simultaneously adjusting the vertical posi 
tions of said journal blocks comprising an ad 
justment bar slidably supported in a horizontal 
plane above said journal blocks for longitudinal 
movement at right angles to the shaft axes and 
having Connections. With said journal blocks for 
translating longitudinal horizontal movement of 
the bar into vertical movement of the journal 
blocks, and means forming part of said connec 
tions for effecting relative independent adjust 
ment between said journal blocks and said ad 
justment bar. 

11. A machine of the character described in 
cluding, in combination, a pair of cooperative 
forming rolls, shafts for said rolls, a movably 
Supported journal member supporting one of said 
shafts for adjusting the spacing between said 
rolls, means for adjustably moving said journal 
member including an element having operative 
movement in a fixed plane at right angles to the 
path of movement of the journal member and 
including a diagonal slot, a shoe riding in said 
slot, a bolt Conraecting said journal member to 
Said shoe having eccentric engagement With said 
shoe Whereby to enable relative adjustment move 
ment between the journal member and said ad 
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successively diminishing depths defined by frusto 
conical forming Surfaces of Successively diminish 
ing pitch disposed to engage and bear against 
the outer surface of the outer section to bend it 
closer to the intermediate section whereby to 
form the Socket fold and to bend the interme 
diate section over in the space afforded by the 
grooves towards the inner section whereby to 
form the base fold, substantially wedge shaped. 
means operative after said succeeding rolls to 
enter between said outer and intermediate sec 
tions and force the base fold closed while main 
taining the Socket fold gapingly open, and finish 
ing means shaped to engage the outer faces of 
Said outer and inner sections and bend the gap 
ingly related sides of the socket fold into sub 
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justing element by rotation of said bolt, and 
means for locking said bolt in any adjusted posi 
tion thereof, whereby operative movement of said : 
adjusting element in opposite directions will cause 
Said shoe to ride up or down in said slot and thus 
adjust the position of said journal block. 

12. A joint lock forming machine of the char 
acter described comprising, in combination, a 
Series of cooperating pairs of forming rolls ar 
ranged to act successively upon a marginal por 
tion of a metal sheet fed longitudinally there 
between for transforming the same into socket 
and base folds, the first pairs of rolls having 
complementary contours shaped to offset said 
marginal portion from the body of the sheet 
and begin bending of Said portion along spaced 
parallel longitudinal lines to provide angularly 
related Outer and inner sections joined by an 
intermediate Section, a subsequently operative 
pair of rolls having complementary contours ar 
ranged to bend the outer and intermediate sec 
tions into an acute angular relationship, succeed 
ing pairs of rolls including annular grooves of 
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stantially parallel relation. 
13. A machine for producing Pittsburgh joint 

locks comprising, in combination, a series of co 
Operative pairs of parallel-axis rolls alined for 
Successively receiving and double folding a mar 
ginal portion of a metal sheet to form a base 
fold and a socket fold, and means for driving 
all of Said rolls in unison, the first pairs of said 
Series of rolls having opposed cylindrical periph 
eral Surfaces adjacent one end for continuously 
firmly gripping the sheet along a strip parallel 
ing the marginal portion to be double folded, the 
remaining peripheries of the first pairs of rolls 
having cooperative contours providing forming 
Surfaces sloping, in generally opposite directions 
relative to the roll axes and providing relatively 
Sharply defined inner and outer grooves and pro 
jections arranged to receive said marginal por 
tion of the sheet therebetween and bend it along 
Spaced longitudinal lines into three sections gen 
erally conforming in width and angularity to the 
forming Surfaces, said first pairs of rolls having 
the sloping forming surfaces nearest to the cylin 
drical gripping surfaces projecting entirely radi 
ally beyond the latter surfaces on one of the 
rolls and recessed within an annular depression 
in the opposed roll so as to offset the engaged 
inner Section of the sheet margin from the body 
of the sheet and at the same time force such 
Section to assume an angular relationship to said 
body sloping into the inner groove, said recessed 
forming surfaces of said pairs of rolls extending 
at a slightly sharper sloping angle than the op 
posed projecting forming surface so as to provide 
a divergence which gradually increases the width 
of the clearance between the surfaces down to 
the inner groove whereby said inner marginal 
Section will be gripped by the surfaces only ad 
jacent to the sheet body and is left free for slip 
page relative to the rolls adjacent to said inner 
grOOWe. 

14. A sheet metal shaping machine compris 
ing, in combination, an elongated frame, an 
upper Series of horizontally disposed parallel 
shafts Spaced apart longitudinally of the frame 
and adapted to support a series of forming rolls, 
a lower Series of roll supporting shafts corre 
Spondingly positioned along the frame so as to 
form with Said upper series a plurality of pairs 
of Shafts with the shafts of each pair disposed 
One above the other, one of said series of shafts 
being journaled in said frame, journal blocks for 
the shafts of the other series mounted in said 
frame for vertical movement and each having a 
bearing element thereon, a bar guided for move 
ment longitudinally of the frame at one side of 
Said journal blocks and having formed thereon 
a plurality of cam surfaces with which the bear 
ing elements on the journal blocks engage, and 
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means for imparting incremental adjusting 
movements to said bar so as to shift said journal 
blocks by the interengagement of said bearing 
elements with their respective cam surfaces on 
the bar. 

15. A sheet metal shaping machine compris 
ing, in combination, an elongated frame, an 
upper Series of horizontally disposed parallel 
shafts spaced apart longitudinally of the frame 
and adapted to Support a series of forming rolls, 
a lower Series of roll supporting shafts corre 
spondingly positioned along the frame so as to 
form with said upper series a plurality of pairs 
of shafts with the shafts of each pair disposed 
one above the other, one of said Series of shafts 5. 

0. 

being journaled in said frame, journal blocks for 
the shafts of the other series mounted in said 
frame for vertical movement, a bar guided for 
movement longitudinally of the frame at one side 
of Said journal blocks and having a plurality of 
longitudinally disposed slots therein, each of 
said journal blocks having an eccentrically 
mounted bearing element thereon engaging in 
one of said slots and adapted for individual ad 
justment, and said slots being inclined so as to 
engage said bearing elements with a cam action 
when the bar is shifted longitudinally whereby 
to impart vertical movements to Said journal 
blocks in unison. 

JOHN JENSEN. 


