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Application October 23, 1943, Serial No. 507,365

S 1
This invention relates to forming apparatus
adapted particularly to the spreading of a tubular

member in the direction of its diameter, as in the

forming of tip sections for propeller blades.

The principal object of the invention is to pro-
vide a simple and inexpensive apparatus which
can be operated rapidly to provide for a large pro-
duction capacity. , v

Another object is to provide an apparatus with
definite adjustable limits of movement, -

Another object is to provide for ready loading
and unloading of the apparatus to thereby
shorten the cycle of operation.

The accompanying drawing illustrates an em-
bodiment of the invention as employed for the
spreading of propeller tips. .

In the drawing:

Figure 1 is a side elevation of the apparatus v

with the base sectioned and showing a propeller
tip in place for forming and partially broken away
to show the spreading mandrels;

Fig. 2 is an end elevation of the apparatus:

Fig. 3 is a top plan view of the apparatus;

Fig. 4 is an enlarged horizontal section taken
on line 4—4§ of Fig. 1; - :

Fig. 5 Is a view similar to Fig. 4 showing the
mandrels in their extended positions: ’

Fig. 6 is a view similar to Figure 1 showing the
mandrels in extended positions; and i

Fig. 7 is a view similar to Figure 1 with the
clamping means released and the mandrels re-
tracted for loading the blank.

The apparatus comprises a table top | having
a central opening 2 therethrough, and corner
legs 3. A plate £ is mounted on the table top and
carries a frame 5§ lying in the opening 2 for sup-
porting the operating mechanism of the ap-
paratus. .

The spreading mandrels § and 7 are disposed
vertically back-to-back and have their outer faces
tapered and curved to substantially fit the wall
of a tapered and bilged tubular tip section 8.
One mandrel 6 is secured to one end of frame 5
by bolts 9 while the other mandrel 7 is secured
to a movable depending yoke (8 by bolis {1,

Wear plates §2 secured in the frame 5 on either-

side of yoke 10 and having curved shoulders §3
matching similar shoulders on the yoke serve to
support the yoke so as to maintain the two man-
drels 6 and 7 at the same height. A washer 14
encircles the upper small ends of the mandrels to
hold them in alignment. The frame 5 provides a
longitudinal slot in which the yoke 10 operates
to spread the mandrels apart at the lower end.

The operation of the movable mandrel 7 is
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2 .
obtained by the air cylinder I5 pivoted to a
bracket {6 on the legs 3 at one end of the table,
and having its piston rod T connected to the
lower end of yoke 10 by a clevis §18. An adjust-
able stop 19 is threaded through yoke (8 to en-
gage a depending lug 20 on table top 1 and deter-
mine the movement of mandrel T toward mandrel
6. Similarly, an adjustable stop 21 is threaded
through a depending lug 22 near the end of top
{ to be engaged by yoke 10 and determine its out-
ward spreading movement which separates the
lower ends of mandrels 6 and T.

In operation, while the mandrels 8 and 1 are
closed together a tapered tip section 8 is slipped
onto them over the top end and then the man-
drels are spread apart at the bottom by opera-
tion of air cylinder {5 to spread the blank from
a circular section to an oblong section. - Opera-
tion of the cylinder 15 to move its piston in the
opposite direction returns the mandrel 7 to verti-
cal position where the blank 8 can be readily re-
moved vertically from the mandrels and a suc-
ceeding blank applied. In operation the man-
drels 6 and 7 pivot or rock upon one another at
their contacting upper ends, and the upper end

-of the blank is spread only a slight amount de-

pending upon its location relative to the pivotal
points involved. . :

Since the tip section of a propeller blade is
tapered and bilged in diameter, it is sometimes
found that there is a tendency for the blank to
rise vertically on the mandrels during spreading.
In addition to this, the blank is twisted to corre-
spond with the final blade twist, and there is a
tendency for the leading and trailing edges to
tip sideways when the blank is spread. To pre-
vent this, the apparatus has a pair of spring
pressed holding bars 23 and 24.

Holding bar 23 is pivoted to frame § and ex-
tends upwardly adjacent the fixed mandrel § with
three holding yokes or clamps 25 vertically spaced
therealong to engage the outside of the leading
edge 26 of blank 8 and hold the blank on the man-
drel. Similarly, holding bar 24 is pivoted to 2
bracket 2T on yoke 10 and extends upwardly adja-
cent the movable mandrel T with three holding
yokes or clamps 28 vertically spaced therealong to
engage the outside of the trailing edge 29 of blank
8 and hold the blank on the mandrel.

Side posts 30 and 31 are provided extending up-
wardly from. the respective ends of plate 4, and
carry lateral brackets 32 for supporting springs 33
for biasing bars 23 and 24 toward the blank.

For the purpose of separating bars 23 and 24
at the top for quick loading and unloading of
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blanks to be operated upon, & double bell crank

hand lever 34 is pivoted to the upper end of post -

30. The upper arm 35 of lever 34 is connected by

a link 36 to the upper end of bar 23, while the’

lower arm 37 of lever 34 is connected by a link 38
to the upper end of bar 24. -

As illustrated in Figure 1, when the lever 34

is raised to horizontal position, the bars 28 and
24 are brought together at the top and held so by
spring assemblies 33, Fig. 6 shows the position of
the parts with lever 34 in raised position and the
mandrels spread apart. When the lever 34 is
lowered from the position shown in Fig. 6, ink
36 pulls bar 23 away from the blank and link 38
pushes bar 24 away from it, leaving the blank free
to be removed. As shown in Fig. 7 the apparatus
is in position for loading the blank with the man-
drels retracted and lever 34 lowered to hold the
clamps open. Operation of the lever 34 is rapid
and does not add materially to the time cycle of
operation of the apparatus.

The clamps 25 and 28 confine the leading and
trailing edges of the blank and hold the same
in place during spreading of the mandrel The
shape and width of the mandrels is such that the
sides of the blank immediately adjacent the lead-
ing and trailing edges quickly engage and form
upon the mandrel surfaces, and the intermediate
sides of the blank are free to stretch and flat-
ten.

The invention may have various embodiments
within the scope of the claims.
- Iclaim: \ . _

1. In an apparatus for spreading metal arti-
cles of substantially circular section to an oblong
section.at one end, a pair of mandrels disposed
back-to-back and adapted to pivot relative to

one snother at one end and move radially out--

wardly relative to one another at the other end,
a fixed support for one of said mandrels at the
outwardly movable end, a movable support for
the other of said mandrels at the outwardly mov-
able end, power means for operating said movable
support to separate said mandrels and effect
spreading of the article thereon, a clamp dis-
posed adjacent each mandrel to prevent slippage
of " the - article . thereon during spreading, and
means for rapidly separating said clamps to pro-
vide for unloading and loading of the apparatus.

2. In an apparatus for spreading metal arti-
cles- of substantially circular section to an oblong
section at one end, a pair of mandrels disposed
back-to-back and adapted to pivot relative to
one another at one end and move radially out-
wardly relative to one another at the other end,
a fixed support for one of said mandrels at the out-
wardly movable end, a movable support for the
other of said mandrels at the outwardly movable
end, power means for operating said movable sup-
port to separate said mandrels and effect spread-
ing of the article thereon, a clamp disposed ad-
jacent each mandrel to prevent slippage of the
article thereon during spreading, means for rapid-
ly separating said clamps to provide for unload-
ing and loading of the apparatus, and means
normally biasing said clamps into engagement
with the article being operated upon.

3. In apparatus of the class described, a pair -

of mandrels adapted to receive a tubular metal
blank, relatively movable supports for said man-
drels, a: holding bar for each mandrel pivoted at
- one end to each of said supports and having

stantially the length thereof to clamp the blank

¢lamping means for engaging a blank along sub--
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to the respective mandrels, and means for secur-
ing said holding bars in clamping position.

- 4, In apparatus of the class described, & pair
of mandrels adapted to receive a tubular metal
blank, relatively movable supports for said man-
drels, & holding bar for each.mandrel. pivoted
at one end:to each of said supports and having
clamping means for engaging a blank and clamp-
ing the same to the respective mandrels, means
for securing said holding bars in clamping posi-
tion, .and means for separating the free ends of .
said holding bars to provide for loading a blank
upon said mandrels.

5. In apparatus of the class described, a pair
of mandrels adapted to receive a tubular metal
blank, relatively movable supports for said man-
drels, a holding bar for each mandrel pivoted
at one end to each of sald supports and having
clamping means for engaging a blank and clamp-
ing the same to the respective mandrels, and a
Jever linked to the free ends of said holding bars
to open and close the same upon fhe blank.

6. In an apparatus for spreading metal arti-
cles of substantial length and substantially- cir-
cular section to an oblong section, a support, a
pair of mandrels mounted on said support and
disposed back-to-back and adapted to receive
said article, sald mandrels engaging and rock-
ing on each other at one end and being adapt-
ed to move radially outwardly relative to each
other at the other end, means securing said
mandrels together at the engaging ends thereof
to hold them in alignment during spreading, and
motor -optrated power means mounted on said
support connected to one ‘of sald mandrels at
said outwardly movable end to rock.the same
upon the other mandrel at the opposite secured
end and effect spreading of said article encircling .
the same. . el

7. In an apparatus for spreading metal arti-
cles of substantial length and substantially cir-
cular section to an oblong section, a support, a
pair of mandrels mounted on said support and
disposed back to back and adapted to receive said
article, said mandrels engaging and rocking on
each other at one end and being adapted to.
move radially outwardly relative to each other
at the other end, means securing said mandrels
together at the engaging ends thereof to hold
them in alignment during spreading, motor oper-
ated power means mounted on said supporf and
connected to one of said mandrels at said out-
wardly movable end to rock the same upon the
other mandrel at the opposite secured, end and
effect spreading of sald article encircling the
same, and a resiliently. backed clamp engaging ’
the blank during expansion thereof to prevent
slipping of the article on said mandrels during
spreading. L

8. Apparatus for spfreading metal articles of
substantially circular section to an oblong sec-
tion, which comprises a frame, a pair of tapered
mandrels disposed back-to-back = within  sald
frame and adapted to receive said article, means
securing one of said mandrels to said frame with
the other of said mandrels free to move and rock
on the fixed mandrel at the inner énd of the

- mandrels, means securing said mandrels together

70

s

at their engaging inner ends to hold them in -
alignment 'during spreading, a hydraulic ¢cyl-
inder and piston, rod. pivoted to the outer end
of the movable mandrel and to said frame to
pivot the movable mandrel on the fixed mandrel-

‘at the inner end thereof and:effect separation
of the mandrels and spréading of thé article en- -



8
eircling the same, & resiliently backed holding
bar for each mandrel pivoted at one end to said
frame, and a plurality of clamps on each bar
for engaging the article and clamping the same
to the respective mandrels to prevent slippage of 5
the article thereon during spreading. :

FREDERICK A. GRUETJEN.

REFERENCES CITED

The following references are of record in the 10
file of this patent:

UNITED STATES PATENTS
Number Name Date
30,535 Mack . ____________ Oct. 30, 1860 15
220,996 Singer o _____. Oct. 28, 1878

9,471,488

Number
372,081
629,444
640,758

1,006,855
1,299,960
1,365,081
1,386,942
2,063,683
2,341,278

Number
30,397
346,455

é

Name ‘ Date
Nebergallet al. —..___ Oct. 25, 1887
Hem ...... ———————— July 25, 1899
QGreenfield ... ____ Jan. 9, 1900
Llewis .. ____. Oct. 24, 1911
Kister e ____ Apr, 8, 1919
Friedman ... ___ Jan, 11, 1921
Medcoff oo __ Aug. 9, 1921
Johnston ___....___ Dec. 8, 1936
Long .o —__._. Feb, 8, 1944
FOREIGN PATENTS

Country Date
France .. ______ Feb. 2, 1926

Germany ..o ___ Jan, 2, 1922




