
No, 821,667. 

W. S. NESS, ES 

YMC 

PATENTED MAY 29, 1906. 
E, NORTON, 

'OUBER FOR SHEET METAL, 
APLICATION FELED APR. 8, 1905, 

4. SHEETS-SHEET , , 

BNV N' R 

64ev-- (ve-ee 

  



No. 82,667. PATENTED MAY 29, 1906. 
E, NORTON, 

DOUBLER FOR SHEET METAL, 
APPLICATION FILED APR. 8, 1905. 

4 SHEETS-SHEET 2. 

Fr. 2. 

s 2) 
(a 6 

22 
a. s' 22. - w 

all--------- w -- a 

3, 34. 

3a/ 

Z22.222 

i 

in Gill 
22% 

NVN, 

éel (whoe-2. 
WITNESSES 

- 

7W A 
. . . ; ; 

7 a. ?.h.c. : 2. 
... Á, ATO RN YS 

  

  

  

  

  

  

  

  

  



No. 821,667, PATENTED MAY 29, 1906, 
E, NORTOS, 

DOJBLER FOR SHEET METAL, 
APPLICATION FILED APR, 8, 1905. 

4 SHEETS-SEEE 8. 

News Bay fr 

622-1-1 oha-24-2, 
4. 
(2ee-ee-2-25-24 

ESSES: 

2 as12 
(3.4-2. 

WT 

7 a. 

4- gA gigs, 3 YS 

  

  



No. 821,667. PATENTED MAY 29, 1906, 
E, NORTON, 

DOUBLER FOR SHEET METAL. 
APPLICATION FILED APR, 8, 1905, 

4 SHEETS-SHEET 4. 

3 

2. % 
SYSS21 MYK 

WSTNESSES F.T. s. 10. inventor, 
%.e.---, a &etc. has 2. a-yu, - ? 6 “za. P42s. 

76e Atto rNEYs 

  

  

  

  

  



UNITED STATES 
EDWIN NORTON, of 

PATENT OFFICE. 
NEW YORK, N. Y. 

DouB. R. For shit". Visrat. 
No. 821,667. Specification of 3 ite's atgrit. 3aicated. Ray 29, 1906, 

Application filed April 8, 1906, $orial No. 268,617. 

To all, whon, it mat conce?"n. 
Beit known that I, EDWIN NorTON, a citi. 

Zen of the United States, residing in the city 
of New York, in the county of New York and 

5 State of New York, have invented new and 
useful improvements in Doublers for Sheet 
Metal, of which the following is a specifica 
tion. . . e. 

My invention relates to doublers for sheet, 
to metal; and its object is to provide means for 

gaging the sheets, so that they shall have 
their centers directly in line with the dou 
bling plunger or blade, for securely clamping 
the sheets when in said position, so that their 

25 centers will not slip on said plunger, for 
doubling the sheets with a minimum of 
power and of strain on them, for pressing the 
alves of the sheets into close contact with each other, for mechanically ejecting the 

double sheets, and for otherwise improving 
bling-machines, as pointed out herein 

after. . . . . , , , 

Referring to the drawings which accom 
pany this specification and form a part here 

25 of, Figure i is a side elevation of one of the 
many, forms which my invention may as 
sume, parts being shown in vertical section, 
the doubling operation being partly com 
pleted; Fig. 2, a similar view showing the 

3o doubling operation completed and the dou. 
bled sheet ready to be ejected; Fig. 3, an end 
elevation showing in dotted lines the doubled 
sheet being ejected; Fig. 4, a top plan view, 
partly broken away; Fig. 5, a side view of 
the beriding plunger; Fig. 6, an end view of 
the same; Fig. 7, an end view of the clarip 
ing plunger or blade; Fig. 8, a top view of 
the same; Fig. 9, a side view of one of the 
gages; Fig. 10, a vertical section of pne of the 

4o guides therefor, and Fig. 1 a side view of the 
ejector. . 

In the drawings, represents the base or 
floor on which supports the larger part of the 
mechanism, and 2 2 are standards or side 
lates resting thereon. The sheets to be 
E. are fed on top of the floor or base and 
between the standards 2. 
At opposite sides of the vertical plane con 

necting the vertical center lines of the stand 
soards 2 are two pairs of tracks 3, inclined up 

wardly toward the said plane, but lying be 
low the floor. Slidable on the upper surfaces 
of these tracks are the four gages 4, each hav ing, an upwardly-turned gage finger or lug 5 

55 and a downwardly-projecting ear 6, slidable 
"in the groove 7 of the track on which it sides. 

35 

45. 

the said plane and the opposing faces of the 

| The gages on the same side of said plane con 
stitute a pair and are connected together by 
the rod 8, which extends through eyes in the 
ears 6. To each rod 8 is connected one end 6o 
of a link 9, the opposite ends of the links being 
connected at opposite ends of the lever 10, 
mounted at its center on the rock-shaft 11, 
which extends through one of the standards 2. 
and is provided with handie or hand-wheel 65 
i2. When the gages are farthest from the 
said piane, the upper ends of the gage-fingers 
are just below the floor 1, as shown in full 
lines on Fig. 2, so that a sheet may be shoved 
on the floor to 6, position between the re-, 7o tracted fingers. After the sheet has been so 
showed the rotation of the shaft 11 in the 
proper direction causes the gages to ascend 
their tracks 3, the fingers at once coming 
above the floor in position to engage the edges 75 
of the sheet. As the fingers are equally dis-, 
t&nt fron. Said planc and as the mechanism 
which operates opposite pairs of gages are 
alike, it is clear that when the fingers 5 en 
gage opposite edges of a sheet the fatter will, 8o 
leave its center exactly in the said plane. A 
plate 3 is shown on Fig. 2 clamped by the 
iSE, which are also shown in dotted lines. Directly below the said plane is a hydraulic 
cylinder 14, whose piston supports the plun-, 85 
ge' i5, which travels in the guides 16. The 
plunger has a rounded upper edge rounded, 
as shown, and downwardly-divergent sides 
and stands when inactive with its said edge 
below the floor 1, as shown in dotted lines in go 
Fig. 1. Its longitudinal center lies in the 
said piane. 
On the plate or platform 1.7, connecting 

the upper portions of the standards or hous 
ings 2, is the hydraulic cylinder 18, whose 95 
piston-rod 19 is secured to the top of the 
clamping-plate 20, consisting of a vertical 
plate movable in the plane above mentigned 
and having its ends traveling in the guides 21 
in the said housings. The housings 2 are roo 
provided at the bottom with openings 22, in 
which are secured bearing-blocks 23 for the 
rock-shafts 24, to which are secured the pend 
ent bending dies and jaws 25. When inac 
tive, the outer sides of the jaws are vertically Io5 
supported against the side of the openings 
22. The said jaws extend entirely across 
from one housing to the other, the shafts ly 
ing parallel to and at equal distances from . 

Io 
jaws forming a wedge-shaped opening corre 
sponding to the shape of the bending-plunger 
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15. The lower ends of these faces are round 
ed to form a guide for the sheets as they are 
pressed up between the jaws and to reduce 
the friction and strain on the sheets. The 
rock-shafts 24 are provided with the arms 26, 
which diverge upwardly, their upper ends be 
ing connected by the links 27 to the piston 
rod 28, which works in the hydraulic cylinder 
29, supported on the bracket 30 at the side of 
one of the housings. 

31 is an inclined hydraulic cylinder having 
its piston-rod 32 extending toward the said 
plane, which it may intersect at the floor-line 
1. The upper end of the piston-rod 32 has 
the shoe or rest 33 to support the doubled 
sheets after the jaws 25 have released them. 

25 

The shoe normally rests as shown in full lines 
in Fig.2 and supports the sheets as shown in 
dotted lines thereon. 
34 represents a horizontal hydraulic cylin 

der having its piston-rod 35 provided with 
the fork 36, which engages the edge of the 
doubled sheet as it stands on the shoe 33 and 
pushes it endwise from between the jaws. 25. 
The operation is as follows: The gage-fin 

gers 5 and the bending die or plunger 15 lie be 
low the level of the floor, as shown in full 
lines on Fig. 1, and the shoe 33 is at its lowest 
position, as shown in full lines on Fig.2. The 
jaws 25 are open, as shown in full lines on 
Figs. 1 and 2, and the clamping-plunger has 
its bottom edge spaced above the floor 

35 

45 

50 

move toward each other. 
55 

65 

enough to allow a sheet to be shoved beneath 
it, as shown in dotted lines on Fig. 1. The 
fork 36 is retracted from between the jaws 
25, as shown in full lines on Fig. 3. A sheet 
13 (shown in dotted lines on Fig.2) is fed on 
the floor 1, so as to be between the fingers 5 
of opposite pairs of gages. The wheel 12 is 
operated to clamp and center the sheet, as 
before described. The plunger 15 and the 
clamp 20 are now operated so as to clamp 
the sheet therebetween. The plunger con 
tinues to advance, while the star 20 re 
treats at an equal pace to keep the sheet 
firmly clamped. The sheet is pushed by the 
plunger, which is the male die, between the 
jaws 25, which constitute the female die, and 
takes the angular shape shown in full lines in 
Fig. 1. 
the upper ends of the jaws 25, the plunger 15 
commences to descend and the cylinder 29 is 
supplied with fluid to cause the jaws 25 to 

- The jaws at once 
clamp and pinch tightly the bent or doubled 
edge of the sheet, and the clamping or shap 
ing action of the jaws 25 closes the halves of 
the sheet together as the plunger 15 retires. 
After the plunger has sunk out of the way 
the shoe 33 is advanced to support the dou 
bled sheet just prior to its release from the 
jaws 25. The fork 36 is then advanced to 
shove the sheet endwise from between the 
jaws, as shown in dotted lines in Fig. 3. In 
the meantime the gages are retired and after 

When the bend in the sheet reaches i 

821,887 

the action of the fork 36 the shoe is lowered, 
when all the parts are ready for another 
cycle of said operations. 

Having described my invention, I claim 
1. In a doubling-mill for sheet metal, a 

feeding-floor, gages normally retracted so as 
to be beneath said floor to permit the sheets 
to be fed thereover and between which gages 
the sheets are fed, means for causing the 
gages to project above the floor and travel 
toward each other at equal speeds. 

2. In a doubling-mill for sheet metal, later 
ally-movable female dies, a male die, coöpera 
tive therewith, and a clamping member oper 
ating in conjunction with the male member 
to clamp the sheets thereibetween at the com 
mencement of the bending operation. 

3. In a doubling-mill for sheet metal, later 
ally-moving female dies, a male die coöpera 
tive therewith, and a non-bending clamping 
member movable to engage the sheets on the 
side opposite the male die, and means for 
causing the latter and the said member to 
move together during the bending operation. 

4. In a doubling-mill for sheet metal, a fe 
male die composed of movable sections, a 

go 

75 

male die arranged to enter between said sec 
tions, means for moving the sections of the 
female die toward each other as the male die 
retires and means located between the sides 
of the female die and acting in conjunction 
with the male die to clamp the sheets. 

5. In a doubling-mill for sheet metal, a fe 
male die composed of movable sections, a 
male die arranged to enter between said sec 
tions, means for moving the sections toward 
each other as the male die retires so as to 
clamp the doubled sheets between said sec 
tions, and neans independent of the dies for 
supporting the doubled sheet after the male 
die retires. 

6. In a doubling-mill for sheet metal, a fe 
male die composed of movable sections, a 
male die arranged to enter between said sec 
tions, means for moting the sections toward 
each other as the male die retires so as to 
clamp the doubled sheets between said sec 
tions, means for supporting the doubled sheet 
after the male die retires and means for eject 
ing, the sheet after being released from the 
said sections. 

7. In a douiing mill for sheet metal, later 
ally-movable female di's, a pair of plungers 
to engage opposite surfaces of a sheet, means 
to move the plungers in the sa, he direction 
after said engagement, one plunger constitut 
ing a naie die coöperative with the female 
die, the remaining plunger passing beyond 
the working faces of the female dies at the 
close of the bending operation. 

8. In a doubling-mill for metal sheets, dies 
for bending the sheets double, and means for 
ejecting the doubled sheets from the dies in 
Substantially a prolongation of the planes 
which they include in the dies. 

95 
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9. In a doubling-mili for sheet metal, wer. sheet, and means for moving the same below 
tical dies for bending the sheets and a sup- the doubled sheet after the retraction of the port for the sheets movable beneath the same make die. 
after the hending operation and into the path Signed at New York city this ist day of 

s : Oe f thelies after theisatter has retired February, 1905. 
On Sald path. N. N. 
10. In P doubling-mi for sheet netal, fe- EDWIN. NORTON. 

male dies, a male die coöperative therewith, Witnesses: - 
means for retracting the male die after the J. GALLWITZ, 

Io bending operation, s. support for the doubled W1. L. PERCE. 


