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P

Application filed August 20, 1928 Serial No. 858 885

My 1nvent10n prov1des a hlghly eﬁiclent

_ tube- cut-off machine adapted for very gen-’

“eral use but particularly -designed and es-

pecially adapted for use to cut off -thin brass.

8 or copper tubes of triangular cross section

‘such as eniployed in automobile radlators of
- the type disclosed and claimed in Letters
Patent of the United States No. 1,365,759,
granted to me of date January 18, 1921,

. Generally stated, the invention consists of
the novel devices and combinations of de-
vices -hereinafter ‘described and deﬁned in
the claims,

In practice, it has been found a difficult

10

.15
soft metal tubes without crushing or distort-
ing the tubes on the cutting or shearing
lines.
to properly cut off soft or thin sheet metal
tubes of trlangular cross section.

.My invention provides a simple and h10'hly
efficient tube-cutting .or shearing device,
which will sever. these thin tubes, whether of
triangular or other form, by a clean shearing
cut th'xt will not in any way dlstort the cut
end of the tube.

‘The improved tube cut- off machlne in-
- volves various novel and important features, -

notably among which are simple and efficient

means for causing the cutter or shearing de-
vice to travel with the moving tube while
perfmmlng the ‘cutting action and without

~ interfering with the continuous operation of
forming and feeding the tube; and-a simple
and highly efficient drlvmg clutch and
clutch-tripping ‘or actuating device ' con-
trolled by movements of the formed tube and
operating to automatically time the cutting
of the tube for predetermined lengths.

2

<
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o
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lustrate the invention, like characters indi-
cate like parts throughout the several views.

Referring to the drawings:

Fig. 1 is a'plan view illustrating my in-
vention applied to the dehvery end of a tube-
. forming machine;

Fig. 2 is a side elevatlon _of the parts
shown in Fig. 1;

45

matter to cut.off thin brass, coppéer, or other

It has been found especially difficult

~from is a carnage guil

In the accompanying drawings, which il-°

- guide rods 13 are d1rect1y passed.

Fi ig. 8.is.a horlzontal section taken' ap-
proximately on the line 3—3 of Fig. 2;

Fig. 4 is a transverse vertical section taken
approximately on the line 4—4 of Fig. 3;
- Fig. 5is'a transverse vertical section taken
approximatély on the line 5—5 of Fig. 1,
some parts being broken away; énd

Fig. 6 is a detail in transverse vertlcal
section taken on the line 6—6 of Fig. 8

' The tube-forming machine, the dehvery
end portion only of which is illustrated, may
be assumed to be of the type whereln the 60
triangular tube A is formed by a continuous
longitudinal movément under the action of.
co-operating rollers and dies.. Of the parts -
of this tube-forming ‘machine, it is desirable
for the purposes of this case only to par- 65
ticularly note the framework or main sup-
port 7; co-operating upper and lower tube-
feedmg rollers 8 and 9 secured, respectively,
to the power-driven upper and lower shafts
10 and 11 journaled in said frame 7; and 70

" intermeshing gears 12 that connect the two

shafts 10 and 11 for 'simultaneous rotation

.and for rotation in synchromsm with certain
" other tube- feedmg and formmg rollers, not
‘shown.

. %
"Rigidly secured to the dehvery end of the
frame 7 and projecting horizontally there-
(ﬁe, preferably formed -
by two upper and two lower horizontal = -
parallel guide rods 13, to. the outer. ends of 80
‘which is rlgldly secured a statlonary tie- . .
plate 14. S
- Mounted to slide on the ide rods 13 for" T
movements parallel to the onbltudlnal axis

and line of travel of the tube A is a cutter 85
carriage shown as made up of parallel lat-.

‘erally spaced. plates 16 and tle-plates 17

rigidly connecting the . same.  Preferably
and as shown, the laterally spaced plates 16 -
have bearing sleeves 18 through which the 90 - -
The formed tibe A, as it leaves the form-

ing machine, passes through a guide- block
19, shown as supported from the frame 7 by

a suitable clamping bracket 20. From the 98
guide 19, the tube A passes- through a close- -

80 -



.1y fitting triangular

guide \pas.sage formed

" in a projecting portion 162 of the inner car-

riage plate 16, but first it passes through
closely fittitng triangular guide passages
formed in relatively fixed hardened shear-
ing plates 21. These shearing plates 21, as

"shown, are slightly spaced by a metal shim

10

16

20

99 and are secured together and to the plate
extension 16* by screws 28. As will pres-
ently be noted, the space between the shear-
ing plates 21 is only wide enough to permit
the movable cutter blade to pass therebe-
tween' with very slight clearance.. j
Rotatively mounted in the plates 16 of the
traveling cutter cdrrier and extending par-
allel to the guide rods 13 is a cutter shaft 24.
This cutter shaft 24 is held against endwise
movements in respect to the cutter carriage
or, otherwise stated, is caused to travel with
said cutter carriage and, hence, to move axi-
ally in respect to the main frame 7.
~ Keyed or otherwise rigidly secured to the

"ipmer end of the cutter shaft 24 is a cylin-

30

35
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drical cam 25 having a peripheral cam
groove 26 in which works a. roller-equipped
stub 27 that is supported in a stationary po-
sition by a bracket 28, which, in turn, is
rigidly “secured to and projects. outward
from the delivery end of the main frame 7.
The nature of the cam groove 26 will be
hereinafter stated. I

" As a supplemental or secondary portion

of the cutter shaft 24, T provide a clutch-

‘tripping shaft 29 that is connected to rotate
with said shaft 24 but is capable of axial
" movements in respect thereto.

" This_shaft
99 is preferably of, considerably less diame-
ter than the shaft 24, is mounted to rotate
in and slide through a bearing 30 on the
outer end tie-plate 14, and its inner end is
telescoped into the outer end -of the shaft 24
and is connected for rotation therewith by a

" long key and groove connection 31, (see par-

45

B0

ticularly Figs. 2 and 3). . - S
To the shaft 29 is secured a radially pro-
jecting 4rip arm 32, the extended end of
which will normally stand in_the path of
movement of the tube A _and, hence, in po-

sition to be engaged thereby. As shown,

the inner end of the arm 32 is split and adapt-

“‘ed to be rigidly secured to the shaft 29 in
. different longitudinal and rotary or circum-

85

ferential adjustments, by a thumb screw 33.
Also, as shown, the inner end of the hub or
arm 32 is placed between retaining collars

34 and 35 that are rigidly but -adjustably

* secured to the shaft 29 by a.set screw or

60

_the.like. . : :

Rigidly but -adjustably secured on’ the
shaft 29,inward of the trip arm 32, by means

- of a set screw 86 or the like, is a cam-acting

o5

collar 37 that is formed with a peripheral
cam groove 38, which groove, at one point,
is formed with a longitudinal portion -39,
the purpose of which will presently appear.

1,501,069

- Working in the cam groove 38 is a stud 40

that is supported in a.fixed position by
a bracket 41 rigidly secured to the tie-plate
14. The peculiar form and action of the
cam groove 38 will be hereinafter described.

Located between the carriage plates 16
and keyed or otherwise rigidly secured to
the cutter shaft 24 is a clutch element in
the form of a heavy disc 42. This disc car-

ries one or more, as shown four, circumfer-

70

76

entially spaced clutch dogs 43, which, as -
shown. work within ‘a large recess of said

disc and are secured to short shafts 44 jour-
naled in said disc and provided at their pro-
jecting ends with rigidly attached dog-re-
“leasing arms 45. The dogs 43 are yielding-
ly pressed radially inward by light coiled
springs 46, ' o
The clutch dogs 48 are spaced circumfer-
entially around and are engageable with a

clutch element in the form of a ratchet wheel .

47, which, as shown, is rigidly secured by
machine serews 48 to a spur gear 49. Said

80

85

ratchet wheel 47 and gear 49 are free to ro-

tate on a bearing sleeve 50 (see Fig. 8) shown
as projected through and secured to the
outer carriage plate 16. :

_The gear 49 meshes with an intermediate'

gear 51 shown as journaled on a stub 52
rigidly secured to the outer carriage
16, (see particularly Figs. 8 and 5).  The
intermediate gear 51 meshes with a travel-
‘ing driving gear 53 that is arranged to slide

on a driving shaft 54 that is journaled in :

.bearings 55 and 56, respectively, on the
‘main frame 7 and on the tie-plate 14. The
‘shaft 54 is held acainst axial movements but
is provided with long keys 57, which cause
the gear 53 to rotate therewith but permit
the same to slide thereon. The gear 53 is
- caused to travel with the cutter carriage
16—17 by a bifurcated shipper bracket 58,
(see Figs. 1'and B). that embraces the sides
of said gear and is, itself, rigidly secured to
the outer carriage plate 16. At its front
end, the shaft 54 carries a bevel pinion 59
that meshes with a bevel gear 60 on the
lower roller shaft 11.
The movable shearing blade or knife is
preferably in the form of a flat tempered
blade 61, which is not, however, sharpened
like an ordinary knife, that is, brought to a
sharp edge in the plane of its main surface,
but the cutting edge of which is preferably
at a right angle to the plane of its main
.surface. As an important feature, how-
ever, this shearing blade is provided with a
V-shaped cutting point 617, that is, it is
formed with a chisel-like point that is
adapted to force its initial entrance through
the tube. This shearing blade, by screws 62
or other suitable means, is rigidly but de-
tachably secured to a holder shown as in the
form of a-disc 63, which, in turn, is rigidly
secured to the cylindrical cam 25 by screws

plate.

20

95

100

105
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120
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'64. Said shearing blade-61 is thus mounted
so that it will pass through the gap left be-
tween the relatively fixed shearing blades
21; and, as is obvious, the said movable or

rotary shearing blade will be caused to .
- travel with the blades 21 and with the car-

‘riage 16—17. ‘ -
Mounted to slide ‘on the hub of the dog-

carrying disc 42 is a hub-like approximately

rectangular dog-releasing cam 635, the cor-

- ners of which are preferably rounded off,

15

as best shown in Fig. 6. This cam 65 has
.a disc-like flange 66 that carries a stop lug
67 shown as in the form of a nut-equipped
bolt and which is arranged to engage a stop

" in the form of a stud 68 carried by the dog-
- carrying disc 42. The stops 67 and 68, when

20

25

30

35

40

45

50

engaged, prevent the knife-carrying disc 63
from being rotated by momentum in anti-
clockwise direction beyond the position
shown in Fig. 4, in which position it will
be noted that the chisel point 617 of the cut-
ter blade 61 is but slightly below the con-
verging lower edge of the tube A. To act
as a_friction brake to stop the rotation of
the disc 42 when it is released from a driv-
ing connection, I have shown  a spring-
‘pressed plunger-like brake shoe 69 mounted
m a lug 70 secured on the inner carriage
plate 16. . " S

- The dog-releasing or tripping cam 65 is
movable laterally into and out of operative
positions and is held "against rotation by

means of a plurality of horizontally project-

ing parallel. plungers 71 rigidly secured to
the flange 66 and ‘working slidably through
the outer carriage plate 16. At their outer
ends, the plungers 71 are provided with rig-
idly secured longitudinally adjustable heads
72.  Short levers 73 are pivoted to the outer
ends ‘of horizontal posts 74 rigidly secured
to the outer carriage .plate 16. The outer
ends of the levers 73 are pivotally seated in

*the heads 72 and their inner ends work in
an annular groove formed in a shipper col--

lar 75 that is rigidly secured to the clutch-
tripping shaft 29, which latter, it will be re-
membered. rotates with the cutter shaft 24.
The numeral 76 indicates a coiled spring
anchored at its inner end to-the oiiter plate

- 16 of the cutter carriage and at its outer

.55
60

65

end adjustably anchored to the fixed outer
g?d tie-plate 14 by a nut-equipped hook bolt
/ Operation. o

Normally, the cutter blade 61 will be in
an idle position approximately shown ‘in
Fig. 4, and the cutter carriage will be at its
extreme position toward the right in respect

to Figs. 1,2 and 8. The cutter. shaft 24 ro-
tates in the direction of the arrows marked

on Figs. 1, 2 and 4, and it will take about a
three-quarter turn of said shaft 24 and of
the cutter cam 25 to move the-cutter car-

[

riage to its extreme or normal position to-

ward the right. ;

- Normally, the trip arm 32 will stand in

the line or path of movement of the tube A
and rotation of the cutter shaft will be_posi-
tively stopped by éngagement of -the longi-

pin 40, and, moreover, the dog-tripping cam
65 will then be active on the arms 45 and
the clutch dogs 43 ‘will be held out of en-
gagement with the ratchet wheel 47. When
the tube A is forced against the trip arm 32,

it.will move the same and the_clutch-trip-

ping shaft 29 axially outward, thereby mov-
ing the longitudinal portion 39 of the cam
groove 38 outward of the stud 40 and into
alignment with the main channel of said
cam groove. This movement of the shaft

29 not only releases the cutter shafts: and

other parts that are rotatable therewith, so
that they are free for rotation, but the axial
movement of said shaft 29, acting through

70

“tudinal portion 39 .of the cam' groove 38,
“(see Figs. 1 and 2), with the fixed stud or

k{

80

85

the shipper collar 75, levers 73 and plung-

ers 71, will move said cam 65 axially out
of engagement with the 'arms 45, thereby
permitting the dogs 43 to engage the ratchet

wheel 47.. Obviously, when the dogs are en-

gaged with the continuously driven ratchet
wheel,” the citter shaft through the gear
drive-described will be rotated. .
The very -act of rotating the cutter shaft
24 also rotates the cutter cam 25, and its
cam groove 26, acting on the stud 27; imme-
diately starts the travel of the cutter car-
riage toward the left. The said cam groove

95

100

26 is so formed that, during approximately .

the first quarter of rotation from normal

position. it will cause the.cutter carriage to

travel at the same speed as the tube A and it
is during this quarter rotation, more or- less,
that the shearing blade passes through the
tube and severs the same. Tt is, of course,

105

of the utmost importance that the ‘fixed -

shearing blades 21, as well ‘as the movable

sbearing blade 61, move ivith the cutter cér-
riage at the same speed as the tube during
the cutting or shearing. action, and this is

effectually accomplished by the means de--

seribed. - - )
The manner in ‘which
shearing blade cuts the.tube should now be

‘noted. The initial cut into the tube is pro-

duced by the chisel edge or. point of. the
shearing blade, which exerts a pressure di-

rectly against the flat sides of the ‘tube and

the chisel-pointed -

110
115

120

without producing any inward lateral pres- =

sure.against the said sides. The tube is
thus. adapted to withstand -the initial en-

‘trance of the chisel point. When'the chisel

point has once punctured the tube, the rest
of the shearing action is produced. entirely
by outward pressure en the walls of the tube
and there is no tendency whatever to crush

the tube. “Of course, the -outward pressure.

125

130
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on the walls of the tube is resisted by the
closely fitting fixed shearing blades 21 and
these blades work in such close proximity to
the sides of .the blades 61 that a perfect shear-
ing action is produced. This shearing de-
vice, as already indicated, does not cut like
tube by culting there-

" from a thin strip that is the width of the

10

. of. Positions of the parts reached by the

15

20

shearing blade 61. : :

As above indicated, approximately the
first quarter rotation of the shearing blade
from its normal position will varry the same
completely through the tube and clear there-

first ‘quarter rotation of the -cutter beyond
normal position are illustrated in Figs. 1

‘and 2. Here, attention is further called to
the fact that the spring 76 simply acts to

assist in overcoming inertia of the cutter
frame, so that it will quickly move when
-acted upon by the cam 25.

The cam groove 38, in the cam 37, is so.

. formed that, during the time that the cut-

ter carriage is given its travel with the tube,
as above described, it will cause the trip arm
39 to move with orslightly ahead of the outer
‘end of the tube. During the three-quarter

rotation from the positions shown in Figs..

1 and 2, the following actions will take

30

40

place :—The cam 25 will return the carriage
to its normal position to the right and the
cam 37 will cause the shaft 29 to move there-

with at approximately the same speed as the.

cutter shaft 24 and cutter carriage, during
approximately the second and third quarters
of rotation, but, during the last quarter of
rotation, the cam groove 38 of the cam 37
will slow up the axial movement of the shaft
29. and shipper collar 75 and thereby cause
the levers 73, acting through the plungers

.71, to move the dog-releasing cam 65 into

the path of movement of the arms 45 with
the result that slightly before the full ro-

tation is completed, the dogs 33 will be
5 cammed out of engagement with the ratchet

wheel 47. This, as is evident, releases the
shafts 24 and 29 from, the driving connec-

. tions. At the completion of the full rota-

tion, the longitudinal portion of the cam
oroove 38 again engages the fixed cam stud
40 and positively stops rotation of the shafts
24 and 29 and the parts carried thereby.
Also, engagement of the stop 68 of the disk

49 with the stop 67 of the non-rotary cam

65 further and positively insures proper.
stopping of the rotary parts, including the
cutter or shearing blade 61.

Tt is evident that, when the end of the
tube A strikes the trip arm 32 and moves the
same and.the shaft 29 toward the left, there-
by throwing the clutch mechanism into ac-
tion and cause rotation of the cutter, the
shaft 24 will rotate the shaft 29 and im-
mediately carry the arm 32 out of the path
of movement of the tube, and upon comple-

1,591,089

tion of the full rotation of the cutter and
shafts, said trip arm will be again posi-
tioned within the path of movement of the
tube. The tube sections cut off from the con-
tinuously moving tube will, of course, drop
out of the way, thereby giving clear space
for the advance movement of the uncut tube.

This describes the complete cycle of op-
eration of the machine, but, of course, these
cycles will be automatically repeated as long
as the tube A is continuously fed.

This improved machine 1s especially de-~

signed and particularly adapted for the sev- -
ering of tubes, but many of the novel fea- -

tures herein disclosed and claimed are ca-
pable of use for cutting or severing solid
rods, bars and the like.

What I claim is:

1. The combination with tube-feeding
means, of a cutter carriage mounted to move
in the direction of the travel of the tube,
a cutter shaft rotatably mounted on and
movable with said carriage, a tube cutter
carried by said shaft, a cam carried by said
cutter shaft, a relatively fixed cam-engaging
device co-operating with same cam to cause
said carriage to travel with the tube during
the tube-cutting action, means including
clutch mechanism for rotating said cutter
shaft while traveling with said carriage, and
a clutch trip arranged to be engaged and
operated by the moving tube. ’

2. The structure defined in claim 1 in
further combination with fixed shearing
blades on said carriage arranged to co-oper-
ate with said movable cutter.

3. The structure defined in claim 1 in fur-

ther combination with fixed shearing blades
carried by said- cutter carriage and having
guide passages that clearly fit the exterior
of the tube. - , ' '
4. The combination with tube-feeding
means, of a cutter carriage mounted to move
in the direction. of the travel of the tube,
a cutter shaft rotatably mounted on -and
movable with said carriage, a tube cutter
carried by said shaft, a cam carried by said
cutter shaft, a relatively fixed cam-engag-
ing device co-operating with said cam to

cause the carriage to travel with the tube

during -the tube-cutting action, means in-
cluding clutch mechanism for rotating said

_cutter shaft while traveling with the car-

riage, a clutch-tripping shait rotatable with
said cutter shaft but movable axially in re-
spect thereto, a clutch-tripping arm carried

80"

85

60

95

300

105

110 -

115

120

by said clutch-tripping shaft but normally |

standing in the path of movement of the
tube, a cam carried by said clutch-tripping
shaft, a fixed cam-engaging device co-oper-
ating with said latter noted cam to impart
axial movement thereto differing from that
of said cutter shaft, and a clutch-tripping
d};avfice‘ operated by said- clutch-tripping
shaft. r :

130
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5. The structure defined in claim 4 in
which the cam on said clutch-tripping shaft
has a longitudinal portion normally-acting
as .a stop to -hold the two shafts and
-cutter against rotation. (

6. The structure defined in claim 4 in

'which said trip arm is adjustable on said

clutch-tripping shaft to set the machine for
cutting the tube in different lengths.

7. The combination with tube-feéding'

means, of a tube cutter arranged to travel

‘with the tube during the tube-cutting action, -
-and means including a positive feed device

and a trip for throwing the latter into ac-
tion, said tube-feeding means when thrown

" into action causing said tube cutter to posi-

" 20

tively travel with the tube during the tube-
cutting action. ' .

8. The combination with tub,e-.feeding‘

means, of a tube cutter including a rotary
and non-rotary shearing blades arranged to

.. travel with the tube during the tube-cutting

action, said non-rotary shearing blades hav-
'ing passages that closely fit the tube and
afford a guide therefor. \

9. The combination with tube-feeding
means, of a cutter carriage movable in the
direction of the travel of the tube, a tube

* cutter on said carriage and comprising lat-

erally spaced non-rotary shearing blades and

“a rotary shearing blade, said non-rotary

" shearing blades having passages that closely

40

fit the tube and afford a guide therefor, and -

means for rotating said cutter while travel-
ing with said cutter during the tube-cutting
action, said means including a trip operated
by the movable tube. - s
-10. The combination with tube-feeding

- means, of a cutter carriage movable in the
-direction of the travel of the tube, a cutter

- rotatably mounted on. said carriage, means

45

for driving said cutter including a clutch;

means for causing said carriage to travel
with the tube during the tube-cutting ac-
tion, a clutch-tripping shaft rotatable with

the cutter but having an axial movement in

. -respect thereto' and having connections for

50

operating said clutch, and a trip arm carried

by said trip shaft and normally standing in

the path of movement of the tube.
11. The structure definéd in claim 10 in

further combination with an element on said

- trip shaft and a co-operating relatively fixed

&5

66

element operative normally to hold said trip

arm and cutter against rotation. :

.12. The combination with tube-feeding
means, of a cutter shaft and a clutch-trip-
vging shaft connected for common rotation

ut capable of relative axial movements, a
tube cutter carried by said cutter shaft,
‘means for intermittently rotating said - cut-
ter shaft and for moving the same axially
durin,
including a one-revolution clutch, and means
for imparting to said -clutch-tripping shaft

1,591,089

‘t_he .

the tube-cutting action, said means

axial movemen'ts'diﬁering from that of the -

said cutter shaft to thereby actuate said
clutch. - . : o

18. The structure defined in claim 12 in
which said latter noted means includes a
cam on said clutch-tripping shaft and a co-
operating relatively  fixe
abutment. o

14. The structure defined in claim. 12 in
which said latter noted means includes a

-cam-actuating-

10

(L

cam on said clutch-tripping shaft.and a co-- -

operating relatively fixed cam-actuating
abutment, said cam having an axially ex-
tended portion that affords a stop when en-
gaged with sdid abutment and from which
abutment the cam is released by axial
movements, - :

" '15. The combination with tube- feeding

means, of a cutter shaft and a clutch-trip-
ping shaft connected for common rotation
but capable of relative axial movements, a
tube cutter carried by said cutter shaft, a
radially projecting trip arm carried by said
clutch-tripping- shaft, means including a

one-revolution clutch for rotating said-

shafts and cutter, means for moving said
cutter shaft and cutter axially during the
tube-cutting action, means for stopping said
shafts with said trip arm in the path of
movement of said tube, and means. for mov-
ing said clutch-tripping shaft axially to trip

.said clutch into action. .

16. The structure defined in claim 15 in
which ‘said latter noted means includes a
cam on said clutch-tripping shaft, and a co-
operating relatively fixed cam-actuating
abutment. .

.17, The structure defined in claim 15 in
which said latter noted means includes a
cam on said clutch-tripping shaft, and a co-
operating relatively fixed cam-actuating
abutment, said cam having a longitudinal

05

100

105

portion affording means for normally stop-. |

ping said trip arm in the path of movement
of said tube. ‘ -

ment to said cutter shaft and cutter includes
a cam on said cutter shaft and a co-operat-
ing relatively fixed cam-actuating abutment.

19. The structure defined in claim 15 in
which the means for imparting axial move-

-ment to said cutter shaft and cutter is a cam

18. The structure defined in claim 15 in -
which the means for imparting axial move- .

110

115

on said cutter shaft and a co-operating rela- -

tively fixed cam-actuating abutment, and in

120

which the -means for imparting differential -

axial movement to said clutch-tripping shaft

is a cam on said clutch-tripping shaft and a =

co-operating relatively fixed cam-actuating
abutment. ‘

:20. The structure defined in claim 15 in -
axial movement -

which the means whereb
of said clutch-tripping shaft operates said

125

clutch includes a continuously driven ratchet

‘wheel, a cooperating driving dog, & non-ro-

130
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tary laterally movable .dog-releasing ele-

ment, and a lever connection between the
latter and said clutch-tripping shaft.

91. The combination with an angular

5 guide constructed and arranged: to hold an

_angular tube with its salient angles against

rotation and in definite positions in respect

to rotation, of a cutter provided. with a -

chisel-like point arranged to primarily en-
gage a salient angle of the tube and to sever
the same by outward cutting action in op-
posite directions transversely of the axis of
the tube. ' '

|1}

Tn -testimony” whereof I affix my signa- -

ture. - _ C .
: 'MEINHA"RD WITTE.



