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UNITED STATES 
1,576,337 

PATENT OFFICE. 
AUGUST D. KUMPF, OF PHILADELPHIA, PENNSYLVANIA. 

ELBOW-MAKING MACHINE. 
Application filed May 16, 1925. Serial No. 30,806, 

To all thon, it may concern: 
Be it known that I, AUGUST D. KUMPF, 

a citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
new and useful improvements in Elbow. 
Making Machines, of which the following is 
a specification. 

O 

machine for forming elbows by forming ex 

S 
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This invention relates to a machine de 
signed for making sheet metal elbows, and 
an object of the invention is to provide a 
panded arcuate ribs in straight tubular sec 
tions, the ribs being formed in sequence and 
subsequently creased or folded by compres 
sion synchroneously with the feeding for 
ward of the top into position for the form 
ing of the succeeding rib which creasing or 
folding of the ribs results in the step by of the creasing or ribbing members. 
step arcuate formation of the elbow and also 
to provide in a machine as specified, cor 
lugated hammers co-operating with a suit 
able mandrei for corrugating the tubular 
sheet metal immediately after the creasing 
of the ribs. . 
A further object of the invention is to 

provide in a machine as specified, means 
for forming and cutting locking tongues 
through the overlapping edge portions of 
the sheet metal for locking the sheet metal 
in tubular formation at the ends. 

35 

A further object of the invention is to 
provide in a machine as specified, means for 
feeding the tubular sheet metal in step by 
step portion to the creasing means, which 
step by step motion controls through a pawl 
and release mechanism, the clutch structure, 
and arrests operation of the creasing means 
immediately atter the forming of the last 

40 crease, permitting operation of the locking 
tongue bumping means, and the corrugating 
hammers, thereby allowing the finishing of 
the elbow on the single machine, and by a 
single operator. ". . . 

A further object of the invention is to 
provide an improved machine over that dis 
closed in my Patent No. 1,439,559, issued 
December 19, 1922, which improvements in 
clude among other things, the means fol' 
corrugating the elbows. 

Other objects of the invention will ap 
pear in the following detail description, and 
in the accompanying drawings wherein:- 

55 
Figure 1- is a top plan of the improved 

eibow forming machine. 
Figure 2- is a side elevation of the elbow 

forming machine having part of the Sup 
porting structure broken away. 

Figure 3- is an end elevation of the im 
proved elbow forming machine having parts 
thereof broken away. . . . 

Figure 4- is a fragmentary longitudinal 
60 

section through the elbow forning machine. 
Figure 5- is a fragmentary side eleva 

tion of a part of the elbow forming machine 
showing the clutch release mechanism. 

Figure 6- is a detail section illustrat 
sing a pair of the corrugating hammers used 
in the machine. . 

Figure 7- is a fragmentary plan of a 
part of the corrugating hammer operating 
structures as indicated by the line 7-7 of Figure 3. 

Figure 8- is a front elevation of one 

Figure 9 - is a side elevation of the creas 
ing or ribbing members shown in Figure 8. 
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Figure 10- is a front elevation of the sec 
Ond creasing or ribbing member. 

Figure 11- is a side elevation of the creas 
ing or ribbing member shown in Fig. 10. 

Figure 12-i- is a view of the elbow show 
ing it in different stages of completion. 

Figure 13-- is a detail section of the elbow 
showing the locking tongues. 
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Referring more particularly to the draw 
ings; the sheet metal from which the elbow 
is to be formed is first slipped over the cy 
lindrical tube 1 through the circular slots 
2 in the front plates 3 and 4, and its inner 90 
end is engaged in the annular groove 5 
which is formed in the block 6. The block 
(3 is carried by a suitable carrier 7 which 
is slidably mounted upon the tube 1 and 
when the tube of sheet metal from which 
the elbow is to be formed is first inserted 
through the circular slots 2 into the groove 
5, the carrier 7 is at the outer or forward 
end of the machine, as clearly shown in 
Figure 4 of the drawings, and as the sheet 
metal tube is forced inwardly the carrier 
is noved rearwardly over the tube, carry 
ing with it the rack 8 which is attached to 
the upper end of the carrier. The rack 8 
has a plurality of relatively long ratchet 
teeth 9 formed upon its upper surface which 
co-operate with the pawl 10 in the forming 
of the elbow. The pawl 10 is pivotally car 
lied by a suitable carrier 11 and it has a 
latch pin 12 attached thereto which co-op 
erates with a spring operated latch bolt 13. 
The latch bolt 13 is a part of the spring 

100 

105 

110. 



10. 

of a tube of sheet metal, the 
held in the upper position, as shown in Fig 
ure 4 of the drawings, by the latch bolt 13 en 
gaging the pin 12. After the tube has been 

5 
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dash lines in Fig. 8 of the drawings, is pro 

5 5 

5 

2 
latch structure 14 which is of any approved 
construction. The pawl carrier 11 is piv 
otally mounted, as shown at 15, to the Sup 
porting structure. 16, and is connected by. 
links 17 to eccentrics 18 which are mount 
ed upon the shaft 19. The shaft 19 is 
adapted to be rotated from any suitable 
power source or prime mover (not shown). 
When the carrier 7 and rack 8 are being 
forced rearwardly by the manual insertion 

pawl 10 is 

forced rearwardly to the limit of its rearward 
hovement, the pawl 10 is released by the 
head 20 of a set screw which is inserted 
in any one of the openings 21 in the lack 
8. The position of the set screw 20 is mere 
ly regulated, depending upon the number 
of creases or ridges to be put in the elbow. 
When the tube of sheet metal has been 

forced to the limit of its rearward move 
ment, the clutch 22 is thrown into operation 
in any approved manner, and the tube creas 
ing members or ridge forming members 24 

1,576,837 
nected by means of the beveled gear 36 and 
the intermittent beveled gear 37, with the 
power shaft 19. The creasing member 25 is 
mounted for movement in an eccentric path 
laterally of the axis of the tube to be creased 
and as indicated in the dot-and-dash lines 
in Fig. 10 of the drawings. The member 25 
is Provided with a shaft receiving opening 
3S through which pin 26 extends, and with 
openings 39 through which the pins 27 ex 
tend. A block 40 is slidably mounted in a 
rectangular opening 41 and it is provided 
With a shaft receiving ofening 42 through 
which the operating shaft 34 extends. The 
periheters of the members 24 and 25 are 
flat throughout the major portion of their 
widths, as shown in Figures 9 and 11 of 
the drawings, to provide bearing faces 42 
and they have creasing rins 43 on their per 
iiiaetel's which are beveled, as clearly shown 
in FigS. 4, 9 and 11. When the tube of sheet 
metal has been moved forward one step, the 
members 24 and 25 are moved in their re. 
spective paths, which creases or ridges the 
sheet metal, as indicated at 44 in Fig. 12 
of the du'awings. Owing to the fact that the 

and 25, are rotated, as hereinafter specified, paths of movement of the members 24 and 
for forming the first crease in the tube and 
during the forming of this crease, the car 
rier member 11 moves rearwardly and the 
pawl 10 drops into position behind one of: 
the straight shoulders of the teeth 9, as 
shown in Fig. 2 of the drawings, then after 
this first crease has been formed, the member 
11 moves forwardly, which moves the pawl 
10 forwardly by the rotation of the eccen 
trics 18 and this forward movement pushes. 
the carrier 7 forwardly the length of one 
of the teeth 9, and brings the sheet metal 2 
into position for forming the Second crease 
or ridge, as indicated at 23, and 12 of the 
drawings. When the tube is in position for 
the forming of the first crease, this crease 
is formed by the movement of the crease 
or ridge forming members 24 and 25. The 
members 24 and 25 are mounted at the for 
ward end of the tube 1 and are carried by 
pins 26 and 27, which are mounted on the 
end 2S of the tube 1 and are stationary. 
The member 24 which moves upward in an 
eccentric path, as clearly shown in dot-and 
vided with a sliding block 29 which moves 
vertically in a suitable slot 30, and through 
which block the pin 26 extends. The creas 
ing member 24 is provided with elongated 
slots 31 which incline outwardly from the 
central axis of the creasing member and 
through which the pins 27 extend. - 
An operating shaft carrying block 32 is 

mounted in a suitable opening 33 formed in 
the member 24, and which receives the shaft 
3i which is mounted eccentrically on the 
end of the shaft 35. The shaft 35 extends 
longitudiinally through the tube 1 and is con 

25 are eccentric and that the rims 43 are 
also eccentric, the ridges or grooves 44 are 
formed only about a portion of the sheet 
metal tube, causing the top- if the desired 
number of creases or ridges have been 
for irred, to assume the elbow shape. 
After the first crease or ridge has been 

formed, the timing of the machine is such 
that, during the forming of the crease, the 
carrier 11 is moved back with the pawl rid 
ing over one of the teeth 9, and just as 
the crease is completed, the pawl drops be 
hind the straight shoulder 45 of the next 
tooth 9, and the forward movement of the 
pawl again begins, which moves the tube 
forwardly another step, bringing it into 
position for the forming of the second crease 
Or ridge 44. As the tube is forced forward 
ly, the Substantially triangular shape of the 
crease or ridge is mashed downwardly or 
fattened, as shown at 46, in Fig. 2 of the 
drawings, Iy the forcing of the tube for. 
wardly through the circular slot 2 and 
against the inner. Wall of the front, 3. 

It will be noted that the inner surface of 
the front 3 is slightly beveled, as shown at 
46, to assist in this flattening or folding ovel 
of the ridge or crease. The various ridges 
or creases are formed subsequently, and are: 
folded ovel in sequence, and during such 
operation, the elbow is corrugated or pres 
Sure is applied to the folded over ridges, de 
pending upon whether smooth or corrugated 
elbows are provided. 
We will first consider the corrugating of 

the elbows: . . 
As the tube is moved forwardly for posi 

tioning it for the forming of the second or 
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Subsequent creases or ridges, it is moved out 
wardly over the corrugated mandrel 47, 
which as clearly shown in Fig. 4 of the 
drawings, inclines upwardly to compensate 
for the curvatule of the elbow structure. 
However, the front plate 3 is pivotally 
Inounted, as shown at 48, so that it may 
Swing on the pivots slightly, as the tube is 
forced forwardly, it being released for such 
forward Swinging movement by the longi 
tudinal movement of the rod 49, which is 
connected eccentrically to the shaft 19 by 
a suitable link 50. When the rod 49 moves 
forwardly, it rocks the stop 51 upon its 
pivot 52 and moves the set screw 53 out of 
engagement with the front 3 permitting this 
front to rock on the pivot 48 to provide a 
slight yielding movement as the tube is 
forced forwardly and also to permit the tail 
54 of the coi'I'ugating hammer 55 to move 
upwardly beyond the cam lever 56. 
haminer, 55 and its tail 54 are moved up 

30 

Wardly when they are released by the rock 
ing movement of the plate 3 by means of 
a suitable spring 57. The tail 54 of the 
hammer 55 is slidably carried by a suitable 
guide structule 58 which is in turn carried 
by the pivoted front plate 3. When the 
tribe is moved forwardly, the rod 49 then 
1'eturns to its normal position and moves 
the stop lever 51 into position to prevent 

4. 

rocking movement of the folding 
and brings the end of the tail 54 in the 
path of the inner edge of the cam lever 56, 
and also brings the end of the tail 59 of 
the corrugating hammer 60 in position for 
engagement by the inner edge of the lower 
cann lever 61. The cam levers 56 and 61 
are connected by suitable cams 62 and 63 to 
a shaft 64, which is in turn connected by 
suitable worm gears 65 and 66 with the shaft 
19. The cams 62 and 63 are cut so that 
when the hammer tails 54 and 59 are 
brought into position to be engaged by the 
inner edges of the can level's and 61, 
respectively, the lever's will be rocked upon 
their pivot 67 to move the hammers 55 and 
60 inwardly towards the corrugated mandrel . 

for corrugating a section of the tube of 
which the elbow is being made. This opera 
tion is repeated in sequence to each creasing 
operation. as above specified, intil all of the 
creases have been made in the tube after 

5 5 
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which the tube is removed. However, as 
the last crease in the tube is made, and the 
pawl 10 has operated the last active tooth 
9 of the lack 8, the pawl 10 is raised into 
the position shown in Fig. 4 of the draw 
ings, by the can hump 68 which is formed 
on the sliding bar 69 and engages the roller 
70 which is carried by the side of the pawl 
10. The bar 69 is slidably mounted upon the 
side of the rack 8 and is guided in its move 
ment by suitable pins 71 riding in slots 72. 
It is urged in its forward position, as shown 

31,576,887 . . . 

The 

plate 3 

in Fig. 2 of the drawings, by means of a 
spring 3 and it has an adjustable set screw 
74 carried by its forward end which en 
gages the front, 4 and moves the bar 69 
learwaldly to cause the can hump 68 to 
engage the rollei's 70 and move the can up 
Wardly into its inoperative position, in which 
position it is locked by the latch bolt i3 and 
pin 12. 
When the last crease is formed, the clutch 

lever 75 is thrown into engagement with the 
clutch 22 by the engagement of the set screw 
76 with rocking pawl 77. The set screw 76 

, is adjustably carried by an arm 78 which 
is in turn carried by the head 7, as clearly 
shown in Figs. 5 and 1 of the drawings. 
The rocking pawl 7 engages with a pawl 79 
which is keyed upon the shaft 80 upon which 
the clutch lever 75 is keyed. A spring 81 
is connected to the clutch lever 75 

lever 75 will drop into engagement with the 
clutch 22 and arrest rotation of the shaft 19. 
A suitable Inainually controlled clutch 

lever (not shown) of any approved type 
may be used for moving the clutch levels 
5 out of engagement wi 

its consequent operation of the various parts 
connected thei?eto for the purpose of ending 
or corrugating ti 
for the purpose of forming the locking 
tongues on the elbow. 
After the elbow has been formed and cor 

lligated in the manner heretofore described, 
the ends of the elbow will be free froncor'. 
lugations, and as is well known, in the 
formation of various types of elbows, one 
of the ends is larger than the other, so as 
to permit interfitting of the elbow, with suit 
able lengths of pipe. The cam lever's 56 and 
61 are extended beyond the pivot 67 and have 
arcuate extensions 85 and 86 formed there 
on. The extension 86 is provided with a 
slot 87 at its pivot through which the ex 
tension 85 extends, and each of the 
or extensions 85 and 86 have the tails 88 and 
89 of corrigating haminei's 90 and 91 re 
spectively, pivoted thereto. The tails, 88 
and S9 are pivoted so as to permit limited 

'S 

rocking movement thereof, since the meet 
ing edges of the hanmei's 90 and 91 are 
cut at acute angles to the tails 88 and 89 re 
spectively, as shown at 92. The inner-sur 
face of the hammel’s 90 and 91 are cor 
rugated, 2nd co-operate with a mandrel 93 
which is also corrugated and is carried by 
a stationary alm 94. After the elbow has 
been renoved from the machine, and off the 
mandi'el. 27 and the locking tongues 160 

5 so that 
when the pawl 7 is rocked and it is moved 
out of engagement with the pawl 79, the 

the clutch 22 to 
pei'nait a single rotation of the shaft. 19 and . 

he ends of the elbow and 

8 
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101 formed as hereinafter specified, the large 
end is mounted upon the mandrel 93 and 
the machine is operated for a single rotation 
of the shaft 19 which brings the hammers 
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thereto. The punch carrying members 104 
ai'e enclosed within tubular shells 106 which 

50 

55 

60 

gated. 

4. 

90 and 91 together and corrugates the large 
end of the elbow in a single opeiation. 

it is necessary to chamfer one end of the 
tube to provide the smaller end and to do 
this and still corrugate the tube, the mandrel 
94 is provided which co-operates with the 
hammer or die 95. The hammer 95 is 
attached to the lever (31, while the mandrel 
94 is carried by a suitable carrier 96 attached 
to the supporting structure 97. The man 
drel 94 is formed in a quarter section so as 
to corrugate only one-quarter of the circum 
ference of the small end of the elbow and so 
as to perinit charnfeling of this end of the 
elbow as it is corrugated. The corrugating 
is done by placing the Small end of the 
elbow upon the handi'el 94 and operating 
the machine so that when the lever 61 moves 
downwardly it will bring the hammer 95 
into striking engagement with the portion 
of the tube upon the mandrel 94 and corru 
gate this section. The elbow is then moved 
to bring an uncorrugated polition thereof 
over the mandrel 94 and this operation is 
repeated until the entire Small end is corru 

If it is so desired, the arm 83 may be 
extended longer than the extension aim 85, 
as shown in Fig. 6 of the drawings, SO as to 
bring the hammer tails 88 and 89 on the 
same angle as the meeting edges 93 of the 
bosses 90 and 91, thereby eliminating the 
pivotal and rocking movement limiting 
structure as described in the preferred form 
of the invention. The locking tongues 100 
and 101 by means of which the overlapping 
edges of the metal tube are locked together, 
are formed by the punch structures 102 and 
103, one of which is right-hand and the other 
left-hand. These punch structures include 
the stationary punch carrying members 104 
which have the punches 105 rigidly attached 

are yield ably mounted by means of Springs 
107. A suitable supporting maindrel 108 is 
nounted rigidly within each of the cylin 
drical shells 106. A die member i09 is pro 
vided for each of the punch structures, and 
the die 109 of the lower punch structure 103 
is connected by means of a link 110 to an 
eccentric 111, which eccentric is in tui'in, con 
nected to the shaft 64. punch structure 104 is connected by means 
of a link 114 to the cam lever 56 and is oper 
ated by the movement of the cam lever. The 
tongues 100 and 101 are clamped into the 
closed locking position by the hammers used 
in corrugating the elbow. - 
When it is desired to form a smooth or 

uncorrugated elbow, the hamme's 55-60 
90-91-94 and 95 are leplaced by similar 
hammel's, which have their inner perimeter's - 

Smooth and free from corrugations. in all 
other respects, the operation is the Sane. 

The die 109 of the 
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as follows: 
The sheet metal is rolled with its edges 

overlapping and the tube is. forced through 
the circular slots 2 into the recesses 5 and 
the carrier 7 and lack 8 are forced rear 
Wardly to their realmost position. The 
clutch lever 75 is then moved out of engage 
ment with the clutch 22 and the rotation of 
the shaft; 19 will move the rack 8 and con 
Sequently, the tube forward in step-by-step 
manner, forming the various creases or 
ridges in the tube at the terminus of each 
forward step, and during the rearward 
movement of the pawl 10, into its position to 
again move the tube forwardly one step, the 
corrugating operation will take place. 
Simultaneously, with the forward movement 
of the tube and carrier 7, the crease or ridge 
which has just been formed, will be folded 
over in the manner as above specified, and it 
will then be hammered flat and tight into 
position when it is engaged by the corrugat 
ing hammers. During the forming of the 
creases and the subsequent corrugating of 
the creased portions, only a part of the 
elbow will be corrugated, leaving the ends 
smooth and these ends are first connected by 
forming the locking tongues 100-101 and 
aire then corrugated, the large and Small 
ends upon the mandrels 93 and 94 respec 
tively, in the manner heretofore described, 
permitting the forming of a complete corru 
gated elbow on the single machine, and by a 
single operator. - 

It is, of course, to be understood, that the 
invention may be constructed in various 
other manners and the parts associated in 
different relations, and therefore, I do not 
desire to be limited in any manner, except 
as set forth in the claims hereunto appended. 
What I claim is: 
1. In an elbow making machine, tube 

creasing means, corrugating hammers for 
corrugating sections of the tube, tails on 
said hammers, can levers for operating said 
hammel's normally engaging said tails, 
means supporting said hammers to permit. 
limited lateral movement of the hammers 
to move them out of engagement with said 
evers. . . . , 
2. In an elbow making machine, tube creas: 

ing means, means for feeding a tube to 
Said creasing means in a step by step mo 
tion, a yieldably mounted front plate for 
holding over the creases, and means for 
corrugating Sections of the creased tube. 

3. In an elbow making machine, tube creas 
ing means, corrugating hammers for cor 
lugating sections of the tube, tails on said 
hammers cam levers for operating said ham 
mers having edgewise engagement with the 
ends of Said tails, and operating means for 

Summing up generically, the operation is . s S i 
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operating said can levers and tube creasing 
88S. 
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4. In an elbow making machine, tube creas 
ing means, means for feeding a tube to said 
creasing means in step by step motion, cor 
rugating hammers for corrugating sections 
of said tube subsequent to the creasing there 
of tails on said hammel's cam levers for op 
erating said hammers having edgewise en 
gagement with the ends of said tails, and 
means for operating said cam levers and 
tube creasing means. . 

5. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in a step by step 
motion, corrugating hammers for corrugat 
ing sections of said tube subsequent to the 
creasing thereof, tails on said hammers, cam 
level's for operating said hammers having 
edgewise engagement with the ends of the 
tails, means supporting said hammel's to 
permit limited lateral movement of the ham 
mers to move them out of engagement with 
said levers, and means for operating Said 
levers and tube creasing means. 

6. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in step by step mo 
tion, a pivotally mounted front plate for 
folding over the formed creases, means for 
corrugating sections of the creased tube, 
and means for arresting operation of said 
step by step feeding means after the forma 
tion of the last crease in the tube. 

7. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in step by step mo 
tion, a pivotally mounted front plate for 
holding over the formed creases, and means 
for arresting operation of said step by step 
feeding means after the formation of the 
last crease in the tube. 

8. In an elbow making machine, tube 
creasing means, a rack, a pawl co-opera 
tive with said rack for f a tube in 
step by step movement to said creasing 
means, a movable bar, a cam hump on said 
bar for moving said pawl out of operative 
relation with said rack after formation of 
the last crease in the tube and a retracting 
spring connected to said movable bar. 

9. In an elbow making machine, tube 
creasing means, a rack, a pawl co-operative 
with said rack for feeding a tube in step 
by step movement to said creasing means, 
a movable bar, a cam hump on said bar for 
moving said pawl out of operative relation 
with said rack after formation of the last 
crease in the tube, and latch means for hold 
ing said 
said rack. 

10. In an elbow making machine, tube 
creasing means, a rack, a pawl co-operative 
with said rack for feeding a tube in step by 
step movement to said creasing, means, a 
movable bar, a cam hump on said bar for 
moving said pawl out of operative relation. 

pawl out of operative relation with 

is 

with said rack after formation of the last 
crease in the tube, a pivotally mounted front 
plate for folding over the formed creases, 
and means for corrugating sections of the 
creased tube. 

11. In an elbow making unachine, tube 
creasing means, a lack, a pawl co-operative 

70 

with said rack for feeding a tube in step by 
step movement to said creasing means, a 
movable bar, a cam hump on said bar for 
moving said pawl out of operative relation 
with said lack after formation of the last 
crease in the tube, a retracting spring con 
nected to said movable bar corrugating 
hammel's for corrugating Sections of said 
tube, cam levers for operating Said ham 

s 

80 

alers, and means for operating said cann 
levers. 

12. In an elbow making machine, tube 
creasing means, a rack, a pawl co-operative 
with said rack for feeding a tube in step by 
step movement to said creasing means, a 
novable bar, a calm hump on said bar for 
moving said pawl out of operative relation 
with said rack after formation of the last 
crease in the tube, corrugating hammers for 
corrugating sections of said tube, can levers 
for operating said hammers, tails on said 
hammers, said cam levers having edgewise 
engagement with the ends of said tails, 
means for operating said cam levers, and 
means for arresting operation of said op 
erating means after the formation of the 
last crease in the tube. - 

13. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in step by step mo 
tion, a yieldably mounted front plate for 
folding over the formed creases, operating 
means for operating said tube feeding and 
said tube creasing means, and means for 
disconnecting said operating means and said 
tube feeding and creasing means after for 
mation of the last crease in the tube. 

14. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in step by step mo 
tion, corrugating hammers, operating level's 
for said hammers, means for moving said 
hammers out of operative relation with said 
levers at predetermined times, and means for 
returning said hammers to operative rela 
tion with said levers. 

15. In an elbow malking machine, the com 
bination of stationary punches, movable dies, 
and yieldable supports for supporting the 
portion of the tube in position for engage 
ment with said punch and dies. 

16. In an elbow making machine, the com 
bination of a plurality of corrugating ham 
mers, means for operating said corrugating 
hammers, a stationary punch and a movable 
die, and means connecting said die to cer 
tain of said corrugating hammer operating 
means for operating the die, 
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17. In an elbow making machine, the com 
bination of a plurality of corrugating ham 
nel's, lineans for Operating said corrugat 
ing hammers, a stationary punch and a 
movable die, means connecting said die to 
certain of said corrugating hammer operat 
ing means for operating the die, and yield 
able Supports for supporting a tube in co 
operative relation with said punch and dies. 

18. In an elbow making machine, a pair 
of movable corrugating hammers, operat 
ing level's for said hammers, means for mov 
ing said hailiners out of operative relation 
with said evers at predetermined times, 
and means for returning said hammers to 
operative relation with said levers. 

19. In an elbow making machine, means 
for creasing a tube, corrugating hammers for 
corrugating sections of the tube subsequent 
to the creasing thereof, actuating cam levers 
for operating said corrugating hammers, 
and extensions formed on said levers, and 
crossing each other, said extensions pivoted 
at their crossing point and corrugating ham 
Inners connected to said extentions. 

20. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in step by step mo 
tion, a pivotally mounted front plate for 
folding over the formed creases, means for 
arresting operation of said step by step feed 
ing means after the formation of the last 
crease in the tube, corrugating hammers, 
operating levers for said hammers, means 
for moving said hammers out of operative 
relation with said levers at predetermined 
times, and means for returning said ham 
ners to operative relation with said levers. 

21. In an elbow making machine, tube 
creasing means, means for feeding a tube to 
said creasing means in a step by step mo 
tic n, yieldably mounted means for folding 
over the creases, corrugating hammers, op 
erating levers for said hammers, means for 
moving said hammers out of operative rela 
tion with said levers at predetermined times, 
and means for returning said hammers to 
operative relation with said levers. 

22. In an elbow making machine, means 
for creasing a tube, corrugating hammers 
for corrugating sections of the tube subse 
quent to the creasing thereof, actuating cam 
evers for operating said corrugating ham 
mers, extensions formed on said levels and 
crossing each other, said extensions pivoted 
at their crossing point, corrugated hammers 
connected to said extensions remote from the 
pivots, means for moving said first named 
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corrugated hammers out of operative rela 
tion with said cam levers at predetermined 
times. . 

23. In an elbow making machine, a piv 
otally mounted plate, corrugating hammers 
slidably carried by said plate, operating 
leyer's for said hammers, means for rocking 
said pivoted plate to move said hammers out 
of operative relation with said level's at pre 
{determined times. 

24. In an elbow making machine, a piv 
otally mounted plate, corrugating hammers 
slidably carried by said plate, operating 
levers for said hammers, means for rocking 
said pivoted plate to move said hammers 
out of operative relation with said levers 
at predetermined times, and means for re 
turning said plate and hammers to opera 
tive relation with said levers. 

25. In an elbow making machine, a piv 
otally mounted plate, corrugating hammers 
slidably carried by said plate, operating 
levers for said hammers, means for rock 
ing Said pivoted plate to move said ham 
mers out of operative relation with said 
levers at predetermined times, a support, 
said levers pivoted to said support, exten 
sions on said levers projecting beyond said 
pivot, and tube end corrugating hammers 
carried by said extensions. . . 

26. In an elbow making machine, tube 
creasing means, means for feeding a tube to 
Said creasing means in step by step mo 
tion, means for folding over the form 
creases, a pivotally mounted plate, corrugat 
ing hammers slidably carried by said plate, 
operating levers for said hammers, means 
for moving said hammers out of operative 
relation with said levers at predetermined 
times, and means for returning said ham 
mers to operative relation with said levers. 

27. In an elbow making machine, tube 
creasing means, means for feeding a tube 
to said creasing means in step by step mo 
tion, means for folding over the form 
creases, means for arresting operation of 
said step by step feed means after the for 
mation of the last crease in the tube, a piv 
otally mounted plate, corrugating hammers 
slidably carried by said plate, operating 
leves's for said hammel's, lineans for moving 
said hammers out of operative relation with 
said levers at predetermined times, and 
means for returning said hammers to oper 
ative relation with said levers. 

In testimony whereof I affix my signa 
ture, 

AUGUST D. KUMPF. 
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