St 2 Sboats

W 2 o _
D442 L L ZBaRr Y _

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, 0. C. .







-y T T

. —

nited

a

e,

 ALEXANDER K. RIDER, OF ELIZABETH, NEW JERSEY, ASSIGNOR
- 0 C. H. DE LAMATER, OF NEW YORK CITY. --

Letters Patent No. 94,442, dated August 31, 1869.

assrmrastpi -

IMPROVEMENT IN MOULDING SCREW-PROPELLERS.
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The Schedule referred to in these Letters Patent and making part of the same.

To all wheny i may concern : o

Be it known that I, ALEXANDER K. RIDER, residing
at Elizabeth, in the county of Union, in the State of
New Jersey, a foreman in the Delamater Iron-Works,
in New York city, have invented certain newand-use-
ful Improvements in the Means for Moulding Screw-
Propellers, and analogous spiral ecastings; and 1 do
hereby declare that the following is a description there-
of, sufficiently full and clear to enable those familiar
with loam moulding to carry out the invention.

"1 use loam mixed in the ordinary proportions, and

in the ordinary wet and pasty condition, as the mate-
rial which forms the surface for moulding; and L dry
or bake the material, when properly formed, in an
oven, moving it in and out on a stout car, in the ordi-
nary manner. I shape the surfaces of the moulds by
travelling a sweep (or a piece of board shod with tron
“at the edge) spirally over the surface of the soft loam;
and 1 employ a “thickness-piece,” constructed and
mounted in the ordinary manner, 6 excavate a proper
depth in the spiral surface thus formed, to make the
proper thickness and contour of the propeller-blades.
1 repeat the operation of striking and excavating in
this manner, as usnal, touching the surface with slick-
- ers by hand, to remedy imperfections, and 1 blacken
the surface, and prepare it in all respects i the ordi-
nary manner to produce a smooth casting. |
The mould, when. finished, may, it desired, be em-
bedded in a pit, and have earth rammed solidly around
|it, to better support and steady it, and enable 16 to re-
sist the great pressure of the melted iron when if 1Is
filled. . .
My invention, however, in great part obviates the
necessity for thus ramming up in a pit, and 1 have cast

suecessfully with the woulds simply clamped together-

above ground. | |

I have been long accustomed to moulding serew-
propellers of various sizes, in places where great num-
bers are made, and with a high degree of pertection.

The ordinary method is to build up structures of
brick-work under each blade, havilig a spiral surtace
approximating to the surface desired; then to smear
over this surface thickly with soft loam; then, having

mounted a sweep on a spindle inthe centre, so that it

is free to slide up and down, and having adjusted a
helical guide of exactly the vight pitch, exterior to the
work, the sweep is traversed over the swirface, a thick-
ness-piece is appended, to excavate for the blade of
~ the screw, and the sweep is then again traversed. Al-
ter this operation is properly conducted and repeated,
the upper and lower edges properly finished by hand,

and the clay baked and hardened, the mould for the

lower face of each blade is completed. :
The upper surface is made substantially by taking
an impression from the lower surface in fresh clay, af-

| ter the cavity excavated by the thickness-piece (inother

words, the -cavity for the scréw-blade,) has been filled
ip and again struck by the sweep to a smooth spiral
surface. Itis common to fill the cavity with common
oreen sand, to strike the surface as smooth as possible
with the sweep, the thickness-piece having been re-
moved, and then to apply the soft loam for the upper

part of the mould, strengthening it by cross-bars of

iron.” In other words, the lower part of the mould
being completed, and the cavity which is to mould the
screw being filled up with green sand, so as to make
5 false -and sinooth spiral surface, a strong frame ov
net-work of iron is supported at a little height over
each, and soft loam is plastered on through the inter-
stices in the iron net-work until the blades are -covered
to a depth of several inches with fresh loam. This

having been dried and baked in position, thie lower half
of the monld remaining under it, to support it, and
serve as a matrix, the upper part supported by 1its irou
net-work and dried into a hard mass, is carefully lifted

off, the green sand is removed, and thus the cavity

previously made in the lower hait of the mould is clear
to receive the iron. Now the parts are again put to-
gether, lowered into the pit, and ram med up together.

My invention is intended to avoid & large propor-

tion of this labor, and to produce more perfect screws.

Instead of producing only the lower surtace by the
action of the sweep direct, and taking a rough impres-
sion thereof for the upper surface, I produce both sur-

faces by the direct action-of the sweep, and both are

therefore mathematically exact. | |

Instead of building up great masses of brick-work
at each operation, which must be destroyed as soon as
the moulding is complete, I simply employ adjustable
frames of iron, whicll frames require but little labor to
adapt to a wide range of different pitches, and which,
in case a considerable number of screws, as frequently
happeuns, is required of the sawe size, may be used
repeatedly withéut a moment’s labor in preparation.

The frames for the upper and lower smifaces of each
serew-blade may be exactly alike. Ior a four-bladed |
screw I require eight sets of frames, one for the upper
and one for the lower face of each blade. 1 makeeach
in some six pieces, more or less, mounted one upou
the other, like the steps of a spiral staircase, bolting
them together by stout bolts set in slots, so that the
inclination of the stairs may be varied within wide
limits. | | o
It will be readily understood, that whatever the in-
clination of my stairs or frames for the lower face of
a screw-blade, 2 corresponding inclination, or overhang
of the corrésponding frame, is required for the upper
face of that blade.

Both frames are covered thickly with soft loam, the

“upper frame being reversed in position, to allow of this




~ three-fourths of an inch to one foot.
“are on a seale twice as large.)

operation and the subsequent striking into fm m. In
other words, the upper frame is turned bottom npward,
to cover it with clay and shape it to the proper surface.
The operation of striking, and of baking, blackening,
and the like, of the lower surface of each blade, may be
conducted pleclbelv as with the ordinary brick-work.

The preparation of the mould for the upper surface
of each blade is also performed in the same manner as

- the preparation for the lower surface, except that no

thickness-piece is fixed upon the striker.

My plan of moulding allows the screw to be made,
if preferred, with a part of the thickness of the blade
on each s1de of the spiral surface, or twisted plane,
which forms the joint between the two parts of the

mould. But it is not generally considered desirable

to'do this. I have,in my experiments with this mode
of moulding, produced thé screws with the thickness

‘all on one side, on the face which is to be, in prac-

tice, the front face of the propeller, leaving the after-
tacu of the propeller, which is in practice the working-

face, coineident with the twisted spiral which fo:ms'
the joining-surface of the moulds.

I make the lower step for my &djustablé frame with
a broad base, adapted to support the whole str ucture,

and I make the upper frames with the upper part cor- |

respondingly wide, so that when it is in the inverted
position, in the process of manufacturing, it is also sin-
ilarly buppmted on its base; and I provide a stout
ring, of metal, in the ground or floor of the foundry,

concentric with the central spindle, and adapted to

form a firm and reliable support for the several parts.
I will now proceed to describe my frames in detail,

by-the aid of the accompauying drmnngs, which form_

a part of this specification.

Figure 1 is a side elevation, 5homng a part of a
mould with the central cores in place ready for cast-

ing, bub with some of the parts of the mould nearest
the eye remgved, and the earth and supporting-rings
in section.

Figure 2 is a plan vleW"nf the whole, in the same

condition.

| Flguws 3 and 4 represent a portmn in the act of] i
being formed or shaped of soft loam. Fig. 3 is an ele-

vation, and fig. 4, a plan view.
(All the above figures are on the same scale—about
T‘he succeeding

Figures 5 and 6 represent a stout metallic frame-
work, on which the material termed “loam” is held.

It is represented as bare, and ready to receive the
loam, and allow it to be scraped or struck into shape.

1t IS the mould-which is afterward turned over and.

moulds the upper side or face of one of the blades of
the propel]er Fig. 5 is an elevation, and fig. G, a plan.
Figure 7 is one of the sections or parts of a nearly

-similar frawe, on which the clay is held for the part

which moulds the lower face of the prf.Jrl:uallel-b]d.dte1E It
differs from the sections shown in figs. 5 and 6, inrang-

2

ing tangential to a small cne]e instead of mnguw to

13he centre,

Figure § is a side view of the piece shown in plan in
fig. 7.

Figures 9 and 10 represent the striker nsed in shap- |

ing the loam upon the iron frames, fig., 9 being & side

-elevatmn and fig. 10, a plan.

Similar letters of mf’elenw mdma,te corresponding
parts in all the figures.

A is the earth, and « is a ring, of metal, concentric

to the central upright spindle. B

At the base of the spindle B is a fixed Lub, hmmg
2 surface, «’, exactly level with the ring a. This sur-
face a buppmts the inner ends of the frames and
moulds, to be- described below—-—suppm'tq them not
only ver tically, but radially; that is, it prevents thelr
raoving inward Iamally beyond the propel litnit.
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C is the striker, or sweep, fitted to shde 11p and

down upon the centra,l spindle B, and to turn about

the same fresly. Its weight bemg considerable, it is

provided with an eye, c, by which a rope may be at-

tached, and which, by the aid of weight and pulleys;

not represented, pa,rtlally balances the gravity, and en-
ables it to be traversed up and down easily.

D is a spiral board, or guide, which may be accu-
rately prepared in 13116 ordinary maunner, and which de-

{ termines the precise inclination or pitch of the propeller.

It it is of uniform rise, the propeller will have a uni-
form piteh. 1Ifit is made to rise faster near the top,
the propeller will have an increasing piteh, and so for
any modification.

It will be understood that by. modifying this spiral,

‘and by moditying the sweep, the thickness-piece, &e.,
any desired modificatton_of the form of the propelier:
may be made by the aid of my invention, the same as -

by any of the previously-known means.

The rim or upper surface of the guide, or what T

term the board D, should be smoothly faced with iron.
My lower frames are marked E* E? I?, &e.

My upper frames are ooueapondmﬂ‘ly marked G'

G* G &e. -
The loam upon the lowel most is marked ¢, aud the
loamn upon the uppermost is marked g.

~ Bolts M and N, inserted through slots m and , hold
the several parts of the framés together.

I will denote the entire series of' frames and bolts
which form the support or backing for the lower loam
e by E,and the entire series of fi mnes and their bolts
which form the Dbacking of the ‘upper loam g¢, bv the
single letter (3. |

1t being understood that the flames with the loam

for the several blades, are exactly a,hke, a deseription
of one will suffice for the whole.

The lower frame E extends &lonfr under the Whole

and forms a strong and broad bearmg, sufficiently Wlde -
to prevent the topplmg over of the entire mass, and

sufticiently rigid to avoid any appreciable springing.
- The tendeno} of the moulds to spring is much less

In my invention than with the ordinary method of

moulding, because my frames E and G can be so

firmly supported to resist the pressure of the melted

metal, by means of clamps, which will be described
below and thie frames have simply to resist, by their

- 11g1d1t5, the weight of themselves and of theu loads,

and the tendeney to bend due to the finid-pressure.

The lowermost frame B, being adjusted, covered

with' loam, struck with the sweep C, and excamted
by the tlncknﬁbb-plece 01 is Iiroperh slicked, dued

.bla;ckeneu &,

The C‘Ollt‘%pﬂllllltlﬂ upper tmme G held in the in-

wrted position on the same ring, a, d[ld in the same
relation to the sweep C, without the thickness-piece
CY is also smeared, str uck slicked, dried, and black-

.eneﬂ, and in all lespeets pxepaled pwpeﬂy to make a

smooth and pEIfe{,B casting, not, it will be observed,

by taking an impression fr 0![1 the premom]}-prep“ued-

lower mould, but by the direct action of the several
appliances emplnye{l i pwducuw a ma,them‘ttmlly

~exact form.

When all the pcuts of the entire mould are thus
completed, each mathematically adapted to its desired
end, the lower moulds E are placed in position, and

the upper moulds G are reversed and placed upon '

them.

The rigid frames B and (x han«mg been now exactly
adjusted in their right positions relatively to each other,

strong clamps H are apphed which bind these fr ELIIIE.*:' N

firmly together.
It will. be observed, tlmt in this COIldltIOIl the hy-

draulic pressure, so to speak, (I mean the fluid-press-
ure of the melted iron upon entering the.mould,)is
| resisted by ]:he chmpq H.

_____
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It is easy to make the frames of suﬁ'cwnﬁ .strength, { c.hxpped off, and the whole is thus perfected in mathe-

80 that there shall be no dppreciable spring of any of
the parts. |

After the several frames are placed in position, and
before the metal is poured, I can, as before suggested,
provide any of the ordmary means of holding the parts
in place, to resist spreading.

I prefer, however, to use only one or more bands or
straps, whmh may be made of boiler-iron, with suit-
able stout lugs or knee-pieces at the ends as repre-
sented by I 1 &c.

These straps being applied around the, entire set of
frames, and strongly secured together by the screw-
- bolts 4, or other efficient means, the whole apparatus
is.s0 eﬂ'ectually tied together that little danger of dis-
placement may be appwhend{,d
A set of these frames has been made, under my

“superintendence, at-the Delamater It on-Works in New

York city, and has been thoroughly tested. At this
writing, February, 1869, six propellers have been
successtully cast by their aid. The time and labor
required have been very much less than by the old
method,

These frames are adapted for screws of a diameter
of six and a half feet.

- It will be readily understood, that while this is near
the maximum size, serews of any less size can be made
upon the same frames, and by the aid of the same
spindle B, the same sweep C, the same helical guides
D, the same supporting-ring «a, the same clamps H,
and the same strap and connections 1.

It is of course inconvenient to use.a set of frames
adapted to cast propetlers of twenty feet diameter, in
- making propellers of only six feet diameter; but it is
necessary to provide only two or three sets of these
frames to enable an establishment to cast propellers
of every practicable size, w 11311 convenience and dis-
patch. | |

It will be understood that in casting screws of less
length. in the direction of the axis, T ean omit one or
more of the intermediate steps, or separate adjustable.
parts in each frame, and in casting serews of greatly-
increased length I can introduace more of such steps.
I shape the cylindrical surface of the- hub of the
propeller by the ordinary means, that is to say, by

mlying up and down on the spindle a horizontal disk, |

¢, which is fixed on the sweep.

I make the joints between the several sections of
the mould at the hub in a spiral line, instead of; as
usual, in a vertical line; that is to qw I make the
J()II}[]S by carrying on the sweep or striker C, or on the
horizontal disk ¢, which forms the hub ther eof an ad-
ditional short &Wtbp or striker, (5%, which is mmmted

say, a little less than one—eiwllth {}f the circumference
~ in advance thereof.
As the sweép Is traversed over the %urtme the
regular sweep U, on one side, and the small a,ppendud
sweep (7, shape the inner edge of the loam adjacent
to the hub so as to form a true spu.:ml joint on. each
side.

The width of the inner edge of each frame and its
Joam should be a very little lesa than one-eighth of the
entire circumference of the hub. 5

When the several frames are applied t{)ﬂfethu the
loam on the inner edge of one frame, D forms an

cighth of the circumference of the hubj;- the inner
edge of the top frame G forms another eitrhth of the
circumference of the hub, the two tegetlm forming a
gquarter of the circumnference of the hub.. Thus the
moulds for the four blades form the entire circumfer-
ence of the hub.

The very narrow crack or joint between the sever ng
parts or eighths is liable to receive, like any other

matically exact form, and with no part of the mould
s0 weak as to requile extrancous bracing or support.
It will be understood that the clamps H, although
shown upon the periphery of the frames B and G
may be also applied at the upper edges and Iuwm
edges. In fact, the series of frames may be clamped
together on all the edges except the inner edge.
- There may, with suitable precautions, be clamps
applied at the inner edge, excepting where the blade

| of the propeller joins the hub.
I can roughen the frames or stairs by presenting
the heads of bolts, nails, or the like, projecting from

the. surfaces, but I h&ve not found it necesmry to do
this.

Although I have said above that the frames for the
upper and lower faces of the screw-blades may be ex-
actly alike, it will be evident that as screws are or-

‘dinarily made with the thickness all on one side of the

spiral joint, it will be well to make the frames to cor-
respond; that is to say, frames for the upper side may
range duectly toward the axis of the hub, while the
frames for the lower side may range one f-ude that is,
they may be tangential to a cylmder having a diame-
ter from ten to twenty inehes, dGCOIdH’iﬂ‘ to the thick-
ness of the arm of the screw.

Although I have repiesented thie several sections of

‘the frames Hs secured together by screw-bolts, I do not

confine myself to such fastemngs They may be fast-
ened very effectually by pinning, and by various well-
known fastenings, it being only important that they

“are capable of slackening to adjust the frames.

The hubs of screw- pmpp]lels are usually-a little

shorter than the blades, or, at any rate, they are of .

less length than the depth of the mould.

I U.bU.‘L“} make the space for the hub the whole
depth of the mould, and then introduce cores, in the
form of rings, to fill the upper and lower end& of the
cavity thus formed.

The smaller core (which forms the hole through the
hub) is supported by these ring-cores in a manner
which will be obvious. |

It will be readily understood b}, maulders that when
it is desired to form a swelled hub, I can 11]1]10(11106 a
G(JI'IE"-‘EP(}Ildiﬁg sweep after the muuld is otherwise
shaped. |

I can make'the hub with any amount or form of
swell desired.

Having novw, as I believe, auﬂlubutl.} described my
invention to 1]6 undemtmd and wo l(ed by skilful
moulders, -

I clam} as my invention— |

1. Forming the parts E and G in sections or steps,

adjustable one upon the other, so as to vary the length

:;md pltLh of the screw within wide limits, in the man-

ner herein set forth.
9. In such adjustable frames B and G, makmtr each

| low_ermost step broader than those .;wae it, 50 as to

J(}lllt a thin film of the melted iron, but this is equﬂv

make the frame self-supporting, as sef; fm-*th.,

3. The self-supporting frames Ii,; with their broad
bases, as specified, formed sepamtel,s, and applied to-
gether, to complete the mould, in combination with
the supporting-ring a and hub ', adapted to support
the section, both vertically and radially, @3 and for the
purposes herein set forth.

4. In combination with the provisious for moulding

screw-blades on frames I and G, as' specified, the small
striker (7 serving,in combination with'the m&in striker

C, o produce the surfaces for moulding the hub with

'splml joints, as and for the purposes herein set forth.
A. K. RIDER,
Witnesses:
W. C. Dgy,
C. . LIVINGS.
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