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The present. invention relates to structures for
shaping thereon helical bodies, as the blades of
screw propellers and the like; and its object is
te provide an improved structure of this char-

5 acter which shall be economieal in construction
and simple and effective in operation: and fur-
ther, to provide therefor a gage for testing the
shape of such blades and particularly their rela-
tive angular positions; and further, to provide an

10 improved process or method for thus shaping
such blades.

These and any other objects hereinafter ap-
bearing are attained by, and the structure finds
preferable embodiment in, and said process may

15 be carried out by, the structure particularly de-
scribed in the body of this specification and il-
lustrated by the accompanying drawings, in
which:— :

Figure 1 is a view in perspective of a structure

20 for shaping or re-shaping thereon the blades of

: & screw propeller, showing such a propeller posi-
tioned thereon; :

Pigure 2 is a similar view of portions thereof,
but showing one of said blades deformed; -

25  Figure 3 is a vertical sectional view (enlarged)
of parts of the same taken on line 3—3 of Fig-
ures 1 and 4;

Figure ¢4 is a vertical sectional view of parts
thereof taken on line §—4 of Figures 1 and 6;

30 Figure 5 is an elevational front view of por-
tions of said structure; .

Figure 6 is a vertical sectional view of portions
of the structure and propeller blade thereon
taken on line 6—86 of Figure 4;

35 Figures 7, 8, and 9 are vertical sectional views
respectively of differently faced anvil members or
blocks of said structure with propeller blade
thereon, taken on vertical planes corresponding
“to said line 686 of Figure 4;

40  Figure 10 is an elevational view (enlarged) of
8 gage of said structure, partially sectioned ver-

tically, and a vertical sectional view of said blade.

taken on dotted curved line 10—(0 of Figure 12:
Figure 11 is a plan view (further enlarged) of
45 @& portion of said gage, partially sectioned hori-
zontally on line { [—!{1 of Figure 10; and
Figure 12 is a plan view (reduced in size) of
said strueture with propeller thereon.
In these drawings is shown a structure for
50 shaping thereon the blades of boat propellers or
the like, or re-shaping such blades which may
have become deformed, this structure as shown
comprising a base { having a horizontal top face
2, a vertical spindle 3 and an anvil member or
05 plock 4. This block is removably held on the

base's face in a fixed position by suitable means,

as the groove 5 extending in the base’s face 2
radially from the axis of said spindle and fitting-

Iy receiving the rib 6 extending downwardly from
the horizontal bottom 7 of said block, and by 5
screw bolts 8 extending through holes 9 in the.
block and threaded in the base, said holes hav-
Ing enlarged upper portions 10 receiving the
heads i1 of said bolts as shown in Figure 4. ‘This
anvil block has an upper face {2 formed as a 19
segment of a helix winding about the axis of said
spindle. Other anvil blocks 4%, 82, 83 such as are
shown in Figures 7, 8, and 9 each having like ribs -

6 fitting in said groove and like holes for said
bolts, but having upper helical faces 121, 122, 123 15
of different pitch may be applied to said base.

The spindle 3 may be fixed in desired vertical
Dosition relatively to said base by suitable means
as by screwing down the set screw {3 (threaded
through the base) to a position wherein its in- 20
ner end {4 engages or bites into the side of the
spindle as seen in Figure 3. This spindle has an’
upwardly-conical annular flange portion {5 and g,
downwardly-conical surrounding member or
loose collar 16, and its threaded upper end car- 25
ries a nut 07,

When the bendable or malleable blades of a
propeller or the like are to be shaped, or such de-
formed blades are to be re-shaped to proper heli-
cal shape and condition, the operator selects the 30
anvil block, such as the block 8, 41, 82, &3, whose
upper face corresponds to the desired helical
shape -and pitch and secures the same on the
base by the screw bolts 9. He removes the nut
iT and collar 16 and thrusts the spindle into 85
the central bore 23 of the propeller’s hub 20,
replaces said collar and nut and screws the nut
down so as to clamp the propeller on the spindle .
between the conical upper part of its flange (5
and the conical lower part of the collar 16, these 40
conical parts entering the opposite ends of the
bore and centering the propeller on the spindle.
He turns the propeller and spindle (the set screw
13 being out of engagement therewith) so as to
position the under side 21 of one of the blades, 45
as blade 22, flatwise on the face {2 of the anvil
block, and then shapes said blade, or re-shapes
its deformed portions (such as shown at 24 in
Figure 2) into conformity with said face as by
hammering with a suitable hammer 25 as indi- 50
cated in Figure 2. )

This particular blade being thus made to con-
form to said face of the anvil block, the propeller
is turned to position another blade 221, or 222 on
the anvil block’s said face, and this blade is 66
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brought into such conformity in the same way.
In such turning movements of the propeller, the
spindle turns in its bearing {8 and may move
axially therein.

I provide a gage, especially well shown in Fig-
ures 10 and 11, for determining or testing the
shape of the blades particularly their relative an-
gular positions about the propeller’s axis. This
gage comprises, in its illustrated form, a bar 26
pivotally mounted in a convenient position as 21
on the base to swing in a horizontal plane, and
having a surrounding block 28 slidable to desired
positions on the bar and having a.bearing 29 in
which a rod 30 is slidable vertically.  ‘This block
is split at 31 and 32 and is provided with a screw

.33 for clamping the block and the rod in their

adjusted slid positions. This gage may be used
in the following manner:

When one of the propeller's blades (as the

blade 22) has been brought into said correspond-
ence (as before explained) with the face of the
anvil block, it may be turned (in clockwise direc-
tion) to the position shown in dotted lines in
Figure 12, and the gage being turned on its piv-
otal mounting 27 to the position seen in said view
wherein the pointed upper end 34 of vertical rod
30 is in a line radial of the spindle’s axis which
line and another line thus.radial form an angle
in a horizontal plane which is identical with the
proper interrelative angular position of the
blades. :
. In a propeller having three blades, this angle
formed by the dotted lines ¢ and b in Figure 12
is an angle of 120 degrees. ' In a propeller having
four blades this angle would be 90- degrees, and
so on. The rod 30 is slid vertically to a position
wherein its point 34 touches the under side 21 of
the already formed or re-formed blade 22 at its
forward or upper edge 35 (now in said dotted
line position). The gage is thus set and clamped
in proper position by turning down the threaded
pivot pin 27 and bolt 33. The propeller is now
turned anticlockwise to bring the under side 21
of said blade 22 again on the face of the anvil
block, and the propelier being slowly thus rotated,
this blade 22 will ride up on said face (the spin-
dle rising in its bearing 18) and the point 34 of
the rod 38 will trace a circular path (ike that
indicated in the dotted section line 10—i{0 of
Figure 12) on the under side 21 of blade 221
(which blade is now over the gage) said path ex-
tending from the forward edge 35 of blade 22! to
its rearward edge 36 in such turning movement
of the propeller—that is, if this under side 21 of
blade 22! already corresponds with the under side
of the shaped or re-shaped blade 22 and with the
face of the anvil block and if said two blades are
at the proper angular position apart. But, if
there is not such correspondence and if the blades
22, 22! are not correctly spaced angularly about
the propeller’s axis, the gage will indicate these
facts so that the necessary changes in such an-
gular position, etc. may be made. The gage may
however be used for testing the relative angular
positions of the blades by turning its bar 26 on
pivot 27 to other positions and moving rod 30 into
contact with the under side of one blade while
another blade’s under side contacts the face of
the anvil block and then. rotating the propeller
as above described; and the gage may be used
after all the blades are brought into conformity
with the face of the anvil block.

It will also be seen that when any blade is
positioned flatwise on the anvil block’s face it
may, if desired, be clamped in that position by
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turning down the set screw 8 and the nut 17;
and when it is desired to clamp another blade in
the same position on said face, the nut IT may be
loosened sufficiently to permit the propeller to
be. turned about the spindle to thus position said g
other blade whereupon the nut i1 being again
screwed down this other blade will be so clamped.

The invention being intended to be pointed out
in the claims, is not to be limited to or by details
of construction of the particular embodiment 1o
thereof illustrated by the drawings or hereinbe-
fore described.

I claim: .

1. A structure of the class described for shap-
ing thereon the blades of a screw. propeller, com- 15
prising a spindie adapted to be received in the
hub bore of the propeller and an anvil member
having a face in shape a segment of a helix
winding about the spindle’s axis in conformity
with the desired helical Shape of the blades, the 20
spindle and said member being so related that a
side of a blade may be positioned flatwise on said
face while the spindle is held centrally of the
bore.

2. A structure of the class described for shap- 25
ing thereon the blades of a screw propeller, com-
prising a spindle adapted to be turnably received
in the hub bore of the propeller and an anvil
member having a face in shape a segment of a
helix winding about the spindle’s axis in con- 30
formity with the desired helical shape of the
blades, the spindle and said member being so re-
lated that a side of a blade may be positioned
flatwise on said face while the spindle is held
centrally of the bore.

3. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com-
prising a spindle adapted to be received in the
hub bore of the propeller and an anvil member
having a face in shape a segment of a helix 49
winding about the spindle’s axis in conformity
with the desired helical shape of the blades, the
spindle and said member being so related that a
side of a blade may be positioned flatwise on said
face while the spindle is held centrally of the 44
bore, and means for releasably holding said blade
thus positioned.

4. A structure of the class deseribed for shap-
ing thereon the blades of a screw propeller, com-

38

‘prising a spindle movable axially to adjustable o

fixed positions and adapted to be received in the
hub bore of the propeller, an anvil member having
a face In shape a segment of a helix winding
about the spindle’s axis in conformity with the
desired helical shape of the blades, the spindle and 55
said member being so related that a side of a
blade may be positioned- flatwise on said face
while the spindle is held centrally of the bore, and
means for releasably holding the spindle in axially
adjusted positions. ‘ 60
5. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com-
prising a spindle movable axially to adjustable
fixed positions and adapted to be received in the
hub bore of the propeller, an anvil member hav- 65
ing a face in shape a segment of a helix winding
about the spindle’s axis in conformity with the
desired helical shape of the blades, the spindle
and said member being so related that a side of
a blade may be positioned flatwise on said face 70
while the spindle is held centrally of the bore,
and means for releasably holding said blade thus
positioned. ’
6. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com- 756
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prising a spindle movable axially to adjustable
fixed positions and adapted to be received in the
hub bore of the propeller, an anvil member having
aface in shape a segment of a helix winding about
the spindle’s axis in conformity with the desired
helical shape of the blades, the spindle and said
member being so related that a side of a blade
may be positioned flatwise on said face while the
spindle is held centrally of the bore, and means
for releasably holding said blade thus positioned
comprising a conical flange on the spindle and a
conical collar movable axially thereof the flange
and collar being adapted to engage in the oppo-
site ends of the bore and threaded means on the
spindle for moving the collar toward the flange
to clamp the hub therebetween.

7. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com-

- prising a spindle adapted to be turnably received

20

30

40

in the hub bore of the propeller and an anvil
member having a face in shape a segment of a
helix winding about the spindle’s axis in con-
formity with the desired.helical shape of the
blades, the spindle and said member being so re-
lated that a side of a blade may be positioned flat-
wise on said face while the spindle is held cen-
trally of the bore, and a gage for testing the
shape of said side mounted turnably in a plane
perpendicular to the spindle and having a rod

‘movable into contacting relation with said side of

the blade when the same is turned to a position
over the rod. .

8. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com-
vrising a spindle adapted to be turnably received
in the hub bore of the propeller and an anvil
member having a face in shape a segment of a
helix winding about the spindle’s axis in con-
formity with the desired helical shape of the
blades, the spindle and said member being so re-

lated that a side of a blade may be positioned

flatwise on said face while the spindle is held
centrally of the bore, and a gage for testing the
shape of said side comprising a bar mounted
turnably in a plane perpendicular to the spindle,
a block movable on the bar to adjusted positions

. and a rod movable on the block into contacting

relation with said side of the blade when the same
is turned to a position over the rod.

9. A method of shaping the blades of a screw
propeller which includes the acts of providing an
anvil having a face in shape a segment of a helix
conforming with the desired helical shape of the
blades, positioning a blade flatwise on said face
and holding the propeller’s axis concentric with

the axis of the helix of which said face is a seg-.

ment, and then hammering said blade on said face
into shape conforming to said face.

10. A structure of the class described for shap-
ing thereon the blades of a screw propeller; com-
prising a base having a bearing, a spindle turn-
able and slidable in said bearing and adapted to

be received in the hub bore of the propeller, an .

3

anvil member on the base in shape a segment of

a helix winding about the spindle’s axis in con-
formity with the desired helical shape of the
blade, the spindle and said member being so re-
lated on the base that a side of a blade may be 5
positioned flatwise on said face while the spindle

is held centrally of the bore, and releasable means
for clamping the spindle centrally of the bore.

11. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com- 19
prising a base having a bearing, a spindle turn-
able and slidable in said bearing and adapted to
be received in the hub bore of the propeller, an
anvil member on the base in shape a segment of
a helix winding about-the spindle’s axis in con- 15
formity with the desired helical shape. of the
blade, the spindle and said member being so re-
lated on the base that a side of a blade may be
positioned flatwise on said face while the spindle
is held centrally of the bore, and releasable means g¢
for clamping the spindle centrally of the bore,
said means comprising a conical flange on the
spindle and a conical collar movable axially
thereof the flange and the collar being adapted to
engage in the opposite ends of the bore and means 25
for moving the collar toward the flange to clamp
the hub therebetween.

12. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com-
prising a base having a bearing, a spindle turn- 3o
able and slidable in said bearing and adapted to
be received in the hub bore of the propeller, an
anvil member on the base in shape a segment of
a helix winding about the spindle’s axis in con-
formity with the desired helical shape of the g5
blade, the spindle and said member being so re-
lated on the base that a side of a blade may be
positioned flatwise on said face while the spindle
is held centrally of the bore, and releasable means
for clamping the spindle centrally of the bore, 49
said means comprising a conical flange on the
spindle and a conical collar movable axially
thereof the flange and the collar being adapted to
engage in the opposite ends of the bore and a
nut threaded on the spindle for moving the col- 44
lar toward the flange to clamp the hub there-
between. :

13. A structure of the class described for shap-
ing thereon the blades of a screw propeller, com-
prising a base, a spindle extending perpendicu- z¢
larly thereto and adapted to be received in the
hub bore of the propeller, and an anvil member
having a face in shape & segment of a helix wind-
ing about the spindle’s axis in conformity with
the desired helical shape of the blade, the spin- 55
dle and said member being so related that a side
of the blade may bhe positioned flatwise on said
face while the spindle is held centrally of the
bore, and the base and said member having mu-
tually engaging parts whereby the base and said g
member are removably held in one turned posi-
tion -about the spindle’s axis.

: JOHN R. WARREN




