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The meshed or foraminated sheet metal, 
flat bars and hoop-iron produced according 
to my present invention remain, in compar 
ison with the well known expanded metal, 

5 perfectly flat and even they lose nothing of 
their original strength, since their cross 
sections are simply split, and there is no loss. 
of material whatever. 
In consequence of these properties the 

to meshed sheet metal may be trimmed, cut, 
rolled, bent, corrugated or otherwise shaped 
just like other plain sheet. This peculiarity 
makes the meshed sheet metal particularly 
adapted for its employment in reinforced 

15 concrete-work for the construction of 
columns, frame-work, walls, ceilings and so 
forth. Aside from this the meshed sheet 
metal can be pressed, drawn and punched in 
the same manner as an ordinary plain sheet, 

20 for which reason it may be used for the pro 
duction of a variety of hollow wares, which 
need not be watertight, as for instance boxes, 
baskets and the like. Meshed sheet metal of 
greater thickness thus produced may be uti 

25 lized for gang-ways on cranes and in con 
nection with other machines, or as a cover 
ing, for stair-landings and stair-steps, or as 
a filling of balustrades, or as partition walls 
and the like. 
The meshed flat bars and hoop-iron pro 

duced in the same manner are primarily 
intended to take up the tensional strain in 
brick-work and concrete-work, to which end 
they are placed either in the joints of the 
brick-work or at suitable points in the con 
crete-work. They may also be embedded 
with advantage in the foundations of build 
ings to uniformly distribute the weight of 
the latter over the foundation-ground and 
thus prevent an uneven settling of the build 
ings and prevent subsequent cracks or fis 
sures therein. 

In comparison with the round iron bars 
hitherto employed to strengthen architec 
tural work-more particularly concrete 
work-these meshed flat bars or hoop iron 

30 

35 
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possess the great advantage that the mortar, 
cement or concrete enters the meshes of said 
bars and thus acts like rivets or bolts, for, 
which reason such portions of the mortar or 
the like must be shorn off before said bars 
can lose their hold on the building-material. 

This event is, however, prevented not only 
by the well-known adhesion of the binding 
material to the surface of said bars but also 55 
by that part of the binding material which 
entel's into the lateral indentations formed 
by the outlines of two consecutive meshes 
and the intermediate portion of the bar. 
The most important feature of the ap- 60 

paratus employed for producing meshes in 
sheet metal, flat bars and hoop-iron is em 
bodied in the cooperating pairs of ex 
panders always operating simultaneously in 
opposite directions to each other and each 65 
provided with individual fingers arranged 
like the prongs of a fork in such a manner 
that the fingers of one expander will enter 
into the interstices of the cooperating ex 
pander, and vice versa. The plate of sheet 70 
metal to be provided with meshes according 
to my present invention must previously to 
its engagement with the individual fingers 
of said expanders be provided with linear 
notches arranged in rows in such a manner 7 
that the notches arranged in the one row 
are offset against the notches of the adja 
cent row or rows to a length equal to one 
half the interval between two adjacent 
notches. These notches are preferably 80 
produced simultaneously on both sides of the 
sheet metal and driven to a depth to keep 
them separated by a very thin web. By the 
simultaneous insertion of the knife-edged 
fingers of said expanders from opposite di- 85 
rections this web is slit and the strip of 
metal bordering the top-side of each notch 
will assume bow-shape in conformity with 
the joiht cross-section of the cooperating 
fingers of said expanders. The approxi-90 
mately triangular hole thus formed will be 
transformed into an approximately dia 
mond-shaped mesh, when in the next row of 
notches the two adjacent notches have been 
slit and expanded, whereas the meshes, per 
forations or eyes of flat bars and hoop-iron 
will attain their approximately diamond 
shaped form during one and the same oper 
ation. In both instances the simultaneous 
action of the individual fingers from oppo- '' 
site sides upon the severed material compels 
the latter to remain in the original plane of 
the sheet metal or bar, so that the resulting 
product leaves the apparatus as smooth and 

H 



O 

2 

even as the material employed for its man 
ufacture. . 
The difference between the expanders 

employed in the production of meshes in 
sheet metal and the expanders utilized for 
providing flat bars or hoop-iron with similar 
meshes chiefly consists in their different 
joint cross-sectional area, which in the first 
instance has the approximate shape of a 
parabolic-segment, whereas in the second in 
stance it has the appearance of a lens. The 
number of simultaneously employed expand 
ers provided with individual fingers is for 
the production of meshed sheet metal deter 
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a flat bar at di 

mined by the width of the sheet and by the 
: length or pitch of the meshes, whereas for 
the production of meshed flat bars and hoop 
iron one pair of cooperating expanders will 
be sufficient, but a plurality of pairs may be 
employed if deemed advisable. 

In the accompanying drawings:- 
Figure 1 is a plan view of my improved 

apparatus for producing meshed sheet metal 
from previously notched blanks. 

Figure 2 is a sectional view taken on line 
2-2 of Figure 1. 

Figure 3 is a similar view taken on line 
3-3 of Figure 1. 

Figure 4 is a horizontal sectional view 
taken on line 4-4 of Figure 2. 

Figure 5 is a sectional view of the ex 
panders ready for introducing their indi 
vidual fingers simultaneously from opposite 
sides into the notched sheet metal blank. 

Figure 6 is a sectional view similar to Figure 5 showing the individual fingers 
just after the formation of the upper half 
of the top row of meshes. 

Figure 7 is a plan view of the different 
expanders in their retracted position. 

igure 8 is a plan view of a piece of com 
mercial sheet metal. 

Figure 9 is a similar view of the notched 
blank. 

Figures 10 to 12 inclusive show the blank 
at various stages of manufacture. 

Figures 13 to 15 inclusive show plan views 
and the E; sectional views of 

erent stages of manufacture. Figure 16 is a plan view of a 
expanders showing their individual fingers 
ready for entering into the notches of a 
flat bar from opposite sides. 

Figure 17 is an elevation of the expanders : 
still in engagement after finishing the mesh. 

Figure 18 is a cross-sectional view of 
cooperating individual fingers in their inter 
laced position in the finished mesh. 

Figure 19 is a side elevation and 
Figure 20 is an end view of guide rollers 

for a flat bar or hoop-iron. 
Figure 21 is a side elevation and 
Figure 22 a front elevation of a plurality 

of notching discs employed for notching 
sheet metal blanks. 
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Figure 23 is a diagrammatical elevation of 
a notching apparatus for notching and mesh 
ing flat bars and hoop-iron. 

o 

24-24 of Figure 23. 
Figure 25 is a similar sectional view taken 

online 25-25 of the Figure 23. 
Figure 26 is an elevation of a running 

ratchet gearing adapted to cause an inter 
mittent advance of a flat bar or a hoop-iron 
to obtain the temporary rest necessary for 
expanding the notches into meshes. 
In the stationary frame 1 of the machine 

a driving shaft 2 is journaled in brackets 
3 and rotated by means of a pulley 4. The 
driving shaft transmits its rotary motion by 
means of conical gear wheels 5 and 6 to 
lateral shafts 7 journaled in side brackets 8. 
In the top plate 9 of the frame 1 a sliding 
frame 10 is guided in T-shaped slots 11 at 
right angles to the driving shaft 2 by the aid 
of guide heads 10', as indicated in Figures 
2 and 3. In this frame two auxiliary 
frames 12 are slidably mounted to move in 
directions parallel to the shaft 2, each of 
said frames 12 carrying a plurality of ex 
panders 13 composed of a number of indi 
vidual fingers 14 separated by interstices 
15 of the same width as the fingers 14. The 
two groups of expanders thus formed are 
arranged on opposite sides of a transverse 
slot 9 of the top-plate 9, so that eooperating 

Figure 24 is a sectional view taken on line 
70 
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pairs of expanders are formed, in which the 
individual thorns 14 of the one expander 
can enter into the interstices 15 of the co 
operating expander, and vice versa, as shown 
more particularly in Figures 1 and 7. The 
simultaneous motion of the frame 10 and 
the two auxiliary frames 12 at right angles 
to the driving-shaft 2 is accomplished by 
means of a cam 16 seated on said driving 
shaft, whereby a helical spring 17 is com 
pressed, which returns said frames to their 
starting point, as soon as the roller 18 is 
cleared by said cam and comes into contact 
with the hub of the latter, as shown in 
Figure 2. In a similar manner the auxiliary 
frames 12 are moved simultaneously inward, 

00 
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i.e. at right angles to said transverse slot 9', 
by means of the cams 19 seated upon the 
lateral shaft 7, said cams acting upon the 
rollers 20 of said auxiliary frames 12, which 
are returned to their starting point by heli 
cal springs 21, as indicated in Figure 3. 
During the movements of the auxiliary 
frames 12, the sliding frame 10 which carries 
them is at rest, as will be more fully ex 
plained later on. 

Below the driving shaft 2 another shaft 
22 is journaled parallel there with in brackets 
23 and receives its motion by means of a 
spur wheel 24 in mesh with a spur wheel 25 
seated upon the driving shaft 2. The shaft 
22 carries a cam 26, which acts upon a roller 
27 of a longitudinally slotted bar 28 slidingly 
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arranged in the frame 1 and steadily pressed 
against the cam 26 by a helical spring 29. 
Within the slot 30 of the bar 28 are seated 
two pawls 31 adapted to cooperate with 
ratchet wheels 32 seated upon screw-spindles 
33 as shown in Fig. 4. The lower ends of 
the latter pass through apertures of a beam 
34 either forming an integral part of the 
frame 1 or rigidly connected therewith, 
whereas the upper ends of said screw-spin 
dles are secured to the under face of a blank 
carrier 35. The latter is provided with 
clamps 36 adapted to effectively take hold of 
the lower edge of a notched blank B pre 
paratory to its transformation into a meshed 
article of manufacture. The gripping power 
of said clamps is attained by the aid of a 
plurality of laterally projecting screws 37, 
as indicated in Figure 3. 
To prepare a plate of sheet metal for the 

reception of the meshes the commercial plate 
38, or any suitable part thereof, shown in 
Figure 8, must be provided with registering 
linear notches 39. This is accomplished by 
a convenient number of notching discs 40 
seated upon power-driven arbors 41. These 
discs are preferably punched out of sheet 
steel and after their teeth 42 have been 
ground they are hardened. The desired 
pitch or spacing of the rows of notches is 
secured by placing between the notching 
discs 40 annular distance pieces 40', as shown 
in Figure 22. To obtain the alternate po 
sitions of the linear notches in the different 
rows of notches the teeth of every second 
notching disc must show an angular advance 
of half the pitch of the teeth, as indicated in 
Figure 22. It is evident that in order to 
obtain registering linear notches the teeth 
of the cooperating notching discs 40 must 
in all positions correspond in every particu 
lar. The depth to which the teeth penetrate 
from both sides simultaneously into the 
blank depends on the distance from centre 
to centre of said arbors, whereby inciden 
tally the thickness of the intervening web 43 
is also determined, as shown on a larger scale 

res 5, 6 and 7. To be in a position 
to alter the distance from centre to centre of 
said arbors at will the latter are preferably 
mounted in adjustable bearings (not shown). 
A device for notching a blank in accordance 
with Figure 9 may be of any convenient 
design, provided it fulfils the conditions 
enumerated above. Such a device might be 
combined with, or attached to the stationary 
frame 1, or it may be built as a separate de 
vice, which solution should have the prefe 
ence when blanks of considerable dimensions 
are to be prepared. 
A blank B thus prepared is fastened to the 

blank carrier 35, as shown in Figure 3, and 
passes through said transverse slot 9 of the 
top-plate 9. After said blank has been ad 
justed to place the notches of the top-row 

3 

exactly opposite the expanders 13 the ma 
chine is started, whereupon the auxiliary 
frames 12 will be moved by the cams 19 
simultaneously toward each other into the 
notches placed in front of them. When the 
knife-edged individual fingers 14 come into 
contact with the thin webs 43 they will slit 
them and gradually pass through said slits 
and thereby open them under the pressure 
exerted upon them by the auxiliary frames 
until the inward stroke of the latter has 
come to a close. This takes place when the 
expandel's 13 have attained the position 
shown in Figure 6, at which moment the 
members 44 have reached their final bow 
shape and for in the external boundary of 
the first half of the leshes 45. To complete 
these meshes the blank B must after the 
withdrawal of the expanders 13 not only be 
raised to bring the next lower row of notches 
on a level with the individual fingers 14 but 
must also be laterally shifted to a length 
equal to one half of the pitch of the linear 
notches 39. These movements are automati 
cally executed by means of the cams 16 and 
19 properly positioned on their shafts 2 and 
7 respectively and by the ratio the wheels 5 
and 6 bear to each other. After the notches 
previously placed exactly in front of the 
knife-edged fingers 14 have been opened in a 
similar manner as explained above, the top 
row of the meshes 45 is completely formed 
and the latter appear in their final shape 
shown in Figure 11. It will be noticed that 
on opening the notches of the second row the 
metal bounding each notch on the top-side is 
bulged upward and thus forms the border of 
the lower half of the meshes 45. The two 
operations described above are now executed 
alternately until the blank B has been wholly 
transformed into a meshed article of manu 
facture without the slightest loss of material. 
The meshed article thus produced is pen'- 
fectly flat as the blank was on entering the 
apparatus but of a considerably greater 
length. In order to facilitate the meshing 
operation and guide the meshed end of the 
blank angular arms 46 are secured to the 
sliding frame 10 and provided with vertical 
extensions, on which guide-plates 47 are ar 
ranged to slide in a vertical direction. The 
bottom faces of these plates are chamfered 
in confornity with the individual fingers 1-4 
to avoid an undercut shoulder and thus pre 
vent the top edge of the ascending blank 
from coming into contact with the bottom 
face of said guide plates 47. 
To provide flat metal bars and hoop-iron 

with meshes or eyes they must practically 
undergo the same operation as the blank 3. 
These operations are here, however, simpli 
fied inasmuch as usually only one row of 
notches is necessary. For notching and 
meshing such bars the comparatively simple 
device shown in Figures 23 to 26 inclusive is 
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sufficient. This device may form an integral 
part of the machine described above, or it 
may form an attachment..thereto, or it may 
form a machine wholly independent thereof 
as represented in said figures. The frame 
48 of this machine chiefly consists of a base 
provided with two walls wherein a driving 
shaft 49 is journaled and rotated by a belt 
driven pulley, 50. This shaft carries a spur 
wheel 51, which imparts the motion of the 
shaft 49 to a spur wheel 52 seated upon a 
shaft 53 and to a similar wheel 54 carried by 
an intermediate shaft 55. The wheel 54 
meshes with a spur wheel 56 of a shaft 57, 
which like the shaft 53 carries at one end a 
small crank disc 58 and at the other end a 
larger crank disc 59. To the crank pin 60 of 
each of said crank discs 58 is linked a con 
necting rod 61, the other end of which is con 
nected with a cross-head 62 slidingly ar 
ranged between the cross-head guides 63. To 
each cross-head 62 a set of individual fingers 
64 is secured and thus form expanders 65 
similar in construction as the expanders 12. 
Between the fingers 64 interstices 64’ of ex 
actly the same width are arranged in such a 
manner that the fingers of the upper ex 
Ele can enter into the interstices of the 
ower expander, and vice versa, as indicated 
on a larger scale in Figure 16. To the crank 
RE 66 of the larger crank discs 59 are 
inged connecting rods 67, which at their 

other end are pivoted to double rocker-arms 
68 loosely seated upon shafts 69, which on 
their one end carry a notching' disc 70 and 
Cn the other end a ratchet wheel 71. These 
ratchet-wheels are provided with as many 
ratchet-teeth as the notching-discs have 
notching teeth 72, so that during each com 
plete oscillation of the rocker-arms 68 a new pair of cooperating notching teeth is brought 
into operative position. To guide the flat bar 
73 during the different stages of manufac 
ture two sets of guide rollers 74 and 75 are 
provided of which the former is seated upon 
shafts 76 and the latter upon shafts 77, as in 
dicated in Figure 23. Between the expand 
ers 65 are arranged on brackets 78 two guide 
plates 79 provided with openings 80 for the 
passage of said individual fingers. 
On starting the machine the bar 73 is 

pushed through the guide-rollers 74 until it 
reaches the notching-discs 70. As soon as the 
first pair of notching teeth 72 has taken hold 
of the bar the latter is drawn intermittently 
forward by said notching teeth. Each time 
the rocker arms 68 are moved outward by the 
connecting rods 6 through the angle of os 
cillation indicated in Figure 23 the bar is 
advanced toward the right to a distance 
equal to the pitch of the notching teeth 72, 
but as soon as the rocker-arms 68 commence 
their back stroke the spring-actuated pawls 
81 shown in Figure 26 will slide back on the 
teeth which carry them and thus bring the 

71. 

1,677,488 

bar 73 to a stop. During the period of rest, 
which follows this interruption of the move 
ment of the bar, the expanders 65 approach 
each other and in case the bar 73 has been 
already sufficiently advanced, their individ 
ual fingers 64 will enter into the linear 
notches 82 previously formed by the notch 
ing teeth 72, split the web 83 left standing 
between the registering notches 82 and con 
tinue their movement until they have reached 
their position shown in Figure 17, at which 
moment the mesh, or eye 84 is finished. 
Figure 18 represents the cross sectional area 
of the cooperating fingers 64 at the moment 
the mesh or eye 84 has attained its final 
shape. The fingers of the two expanders are 
now retracted, and during this movement the 
guide plates 79 protect the bars 73 against 
bending in case frictional contact should 
tend to move the bar upward or downward. 
After the fingers 64 have been completely re 
tracted the idle movement of the pawls 81 
comes to a close after they have slipped be 
hind the next tooth of their ratchet wheels 

During the following outward move 
ment of the rocker arms 68 a new pair of 
notching teeth will act upon the bar 73 and 
at the same time push it forward to a pre 
determined extent as explained above. The 
operations described above may then be re 
peated in due succession until the entirebar is provided with meshes 
distance one from another. 

It is evident that the arrangement of parts 
of the devices shown and described may be 
varied to suit different conditions and pur 
poses. It would for instance be possible to 
produce with the aid of one and the same 
machine sheet metal plates with meshes of 
different sizes by simply advancing the in 
dividual fingers of the expanders to different 
depths into the linear notches, which might 
be attained by means of stepped or conical 
cams adjustably mounted on the shafts 
whereon they are seated. It would likewise 
be possible to let the blank advance hori 
zontally through the machine instead of ver 
tically as shown. It would furthermore be 
possible to notch and mesh heavier plates 
and bars while in a warm condition, to which 
end they might be heated in the machine by 
gas or electricity while keeping the tempera 
ture of the tools down by water-cooling. 
Finally it would be sufficient to notch thin 
material on one side only, in which case the 
notching disc or discs might press the mate 
rial against the face of a cooperating smooth 
faced roller. 
I claim:- 
1. An apparatus for producing perforated 

sheet metal, flat bars and hoop-iron, com 
prising a frame, means for sustaining a 
notched blank in working position, two co 
operating expanding means both movable 
relatively to said sustaining means and 

placed at a given 
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driven simultaneously in opposite directions 
through the notches of said blank to form 
perforations therein, and means for retract 
ing both of said expanding means from the 
perforations. 

2. An apparatus for producing perforated 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame, means for sus 
taining in working position a blank pro 
vided with registering notches in its op 
posite surfaces, two cooperating expanding 
means both movable relatively to said sus 
taining means and adapted to be simultane 
ously inserted into and driven through said 
notches in opposite directions to form per 
forations in the blank, means for initiating 
the Working stroke of said expanding means, 
and means for retracting said expanding 
means from the perforations. 

3. An apparatus for producing perforated 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame, means for sus 
taining in working position a blank pro 
vided in its opposite faces with registering 
linear notches separated by a web, two co 
operating expanding means both movable 
relatively to said sustaining means and 
adapted to be simultaneously entered into 
said notches and driven through said web 
in opposite directions, means for introducing. 
said expanding means into said notches and 
driving them through said web to form per 
forations in the blank, and means for re 
tracting said expanding means from the 
perforations. 

4. An apparatus for producing meshed 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame having a top 
plate, means for sustaining in working 
position a blank provided in its opposite 
faces with registering linear notches pene 
trating into said blank to such a depth as 
to keep them separated by a web, two co 
operating expanders both movable relatively 
to said sustaining means and each consisting 
of individual fingers adapted to be simul 
taneously inserted into said notches and 
driven through said web in opposite direc 
tions, auxiliary frames each adapted to 
unite into a group one half of the number 
of said expanders and to move them at 
right angles to said blank, means for mov 
ing said auxiliary frames simultaneously to 
ward each other for inserting said indi 
vidual fingers into said notches and to drive 
them through said web to form meshes, and 

80 
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means for retracting said expanders from 
the meshes. 

5. An apparatus for producing meshed 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame having a top 
plate provided with a slot, an adjustable 
carrier adapted to sustain in working posi 
tion a blank provided in its opposite E. 
with registering linear notches alternately 

S 

arranged in rows and penetrating from op 
posite sides to a depth to leave between them 
a thin web, a sliding frame guided in said 
top-plate parallel with said slot, means for 
moving said sliding frame in one direction, 
means for retracting said sliding frame, co 
operating expanders consisting each of in 
dividual fingers and arranged laterally of 
said slot in groups, auxiliary frames carry 
ing said groups of expanders and slidably 
mounted in said sliding frame at right 
angles to said slot, means for moving said 
auxiliary frames simultaneously in opposite 
directions and driving said expanders car 
ried thereby through said notches and webs 
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to form meshes while said sliding frame . 
sustaining them is at rest, and means for 
retracting said expanders from the meshes. 

6. An apparatus for producing meshed 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame having a top 
plate provided with a slot, a vertically ad 
justable carrier adapted to support in work 
ing position a blank provided in its opposite 
faces with registering linear notches alter 
nately arranged in rows and penetrating to 
a predetermined depth into said blank, a 
sliding frame, guided in said top-plate 
parallel with said slot, auxiliary frames 
slidably mounted on said sliding frame at 
right angles to said transverse slot, co 
operating expanders arranged one to an 
other at the same pitch as said notches and 
consisting each of individual fingers sepa 
rated one from another by interstices to 
let the fingers of each expander enter into 
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the interstices of an expander cooperating . 
therewith means for moving said sliding 
frame and said auxiliary frames carrying 
said expanders in one direction after the 
notches of one row have been expanded, 
means for retracting said sliding frame and 
said auxiliary frames, and means for rais 
ing said blank carrier after the expansion 
of each row of notches to a distance equal 
to the pitch of said rows of notches. 

7. An apparatus for producing meshed 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame having a top 
plate provided with a slot, a blank carrier 
adapted to push into successive workingpo 
sitions a blank in its opposite faces with 
registering linear notches alternately ar 
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ranged in rows, a sliding frame compulsorily 
guided in said top plate parallel with said 
slot, expanders cooperating in pairs and 
terminating in individual fingers separated 
by interstices adapted to receive the fingers 
of the cooperating expanders, auxiliary 
frames slidably mounted on said sliding 
frame to move at right angles to said slot 
and each adapted to carry the same number of expanders, cams for moving said auxiliary 
frames simultaneously inward to drive said 
individual fingers through the linear notches 
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lso 
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of said blank, springs retracting said ex 
panders from the meshes, a cam adapted to 
move said sliding frame in one direction to 
place said expanders opposite the linear 

a notches of one row, a E". adapted to place 
said expanders opposite the linear notches 
of the following row, and running ratchet 
gearings for raising said blank carrier after 
opening the notches of any row of notches to 
a distance equal to the pitch of said rows 
of notches. . 

8. An apparatus for producing meshed 
sheet metal, flat bars and hoop-iron, com 
prising a stationary frame having a top 
plate provided with a slot, a blank carrier 
adapted to push a blank provided with lin 
ear notches arranged alternately in rows 
intermittently through said slot, a sliding 
frame guided in said top plate of said frame 
parallel with said slot, expanders arranged 
in two groups and terminating each in in 
dividual fingers alternating with interstices 
of the same width to permit the fingers of 
Oe 

another expander cooperating therewith, an 
auxiliary frame provided for each group of 

... expanders and slidably mounted on said slid 

40 

prising a stationary 
. . plate provided with a slot, a blank carrier, 
50 

in the opp 
linear notches of the follo 

ing frame at right angles to said slot, cams 
for moving both groups of expanders simul 
taneously in opposite directions toward each 
other to enter into and drive them through 
the linear notches of said blank, helical springs for retracting said auxiliary frames, 
a can for moving said sliding frame and 
said auxiliary frames in one direction for 
a helical spring for returning said frames 

posite direction for expanding the 
ing row, screw spindles attached to said blank-carrier, and running ratchet Eg: cooperating with 

said screw spindles for raising said blank carrier after the expansion of a row of 
notches to a height equal to the pitch of said 
rows of notches. 

9. An apparatus for producing meshed 
sheet me and hoop-iron, com 

means on said carrier to grip the lower edge 
of a blank provided in its opposite faces 
with registering linear notches alternately 
arranged in rows, screw-spindles attached to 
the underside of said blank carrier, a ratchet 
wheel seated on each of said screw-spindles, 
a longitudinally movable bar guided in said 
stationary frame, pawls seated in said bar 
and kept in mesh with said ratchet wheels, 
means for moving said bar for intermittently 
rotating said ratchet wheels by means of 
said pawls, means for retracting said rod and pawls, expanders arranged in 
both sides of said slot and provided with 
individual fingers separated by interstices 
of the same width, means for introducing 

expander to enter into the interstices of 

frame having a top 

oups at . 
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said individual fingers into and driving them through said notches, means for retracting 
said groups of expanders, and vertically 
movable guide-bars adapted to take the 
meshed end of said blank between them and 
to be raised by the individual fingers of said expanders. 

10. An apparatus for producing meshed 
sheet metal, flat bars and hoop-iron, compris 
ing a stationary frame provided with a top 
plate having a slot, a blank carrier, adjust 
able clampson said blank carrier for grip 
ping the bottom edge of a blank provided 
in it opposite faces with registering linear 
notches arranged alternately in rows, screw 
spindles secured to said blank carrier, a 
ratchet-wheel seated on each of said screw 
spindles, a longitudinally movable slotted 
bar guided in said stationary frame, pawls 
seated in said slotted bar and meshing with 
said ratchet-wheels, a cam for actuating said. 
bar and said pawls for operating said 
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ratchet-wheels, a coiled, spring for retract ing said bar and pawls, a sliding frame 
adapted to move parallel with said slot, 
auxiliary frames slidably mounted on said 
sliding frame to move at right angles to said 
slot, expanders carried by said auxiliary frames in cooperating pairs and provided 
with individual fingers separated by inter 
stices of equal width, means for pushing the 
fingers of one expander into the interstices 
of the cooperating expander of the same pair, 

95 

means for retracting said expanders, sup 
- - or ports mounted on said sliding frame, and expanding said linear notches of one row, guide-bars vertically movable on said sup 

00 

ports and adapted to be raised by the in 
dividual fingers of the cooperating ex panders. 

11. A machine of the class described, com 
Eig a blank carrier, expanders located to 

on opposite sides of a blank held by said 
carrier, said expanders being moyable rela 
tively to said carrier towar 
blank, and mechanism for moving said ex 
panders simultaneously in opposite direc 
tions, first into and through the blank, and 
then out of it. 

12. A machine 
prising a blank carrier, expanders located to 
be unopposite sides of a blank beld by said 
carrier, said expanders having fingers mov 
able relatively to said carrier toward and 
from the blank, the fingers of the expanders 
on, one side of the blank being movable in 
paths different from those of the fingers of 
the expanders on the other side of the blank, 
and mechanism for moving said expanders 
simultaneously in opposite directions, first 
i. and through the blank, and then out of it. 

13, The method of producing expanded 

and from the 
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of the class deseribed, com 
b 
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metal, which consists in first producing registering notches or recesses in opposite 
faces of a blank so as to leave between such 80 
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recesses, webs of a thickness smaller than the 
original thickness of the blank, and then 
perforating said webs and expanding the 
blank at the perforations thus made. 

14. A machine of the class described, coln 
prising a stationary frame, a blank guide 
way formed thereon, expander's located on 
opposite sides of Said guideway and move 
able relatively thereto, means for delivering 

7 

a blank with a plurality of registering de- 10 
pressions on opposite faces thereof to the 
guideway, and mechanism for moving said 
expandel's simultancously in opposite direc 
tions, first through the depressions in the 
blank and then out of them. 
Signed by me at Cologne, Germany this 

15th day of October 1924. 
HE INRICH FROHNHAUSER. 


