
April, 1909.
605

MACHINERY.

THE FORGING OP HOOKS AND CHAINS.*

' JAMBS CRAN.t

Most of the available information relative to hooks and

chains is of a technical nature, and is better suited to meet

the needs of the designer and draftsman than the blacksmith.

There are given numerous tables of dimensions, and sizes,

angles, etc., for finished hooks, but no information or rule

seems to have been published whereby the blacksmith may

arrive at a definite conclusion as to the diameter and length

of material to use for hooks of different capacities. This

condition has been responsible not only for a great deal of

guess work, but also for the existence of poorly-constructed

 

Pig. 1. Two Common Typea of Crane Hooks.

and very unsatisfactory hooks, which generally have required

more time and material to make than necessary. When hooks

of either of the types shown at B and C, Fig. 1, are to be

forged, stock of the diameter A of the hook should be used.

If a hook is made in proportion to a chain to which it is

to be attached, the easiest and simplest method of determin

ing the right diameter of material to use is to multiply the

diameter of the material of which the chain is made by 2%.

For obtaining the length of the material for the hook, mul

tiply the diameter by 7. Take for example a chain of stand-

ard pattern made from material % inch in diameter, which is

generally recognized as the correct size for a working load

of 1% ton; then %, inch X 2% = 1% inch; 1%, Inch X 7 =

8% inches; therefore 8% inches of material 1*4 inch in

diameter is the right amount of stock to use for a hook that

will take a working load of 1% ton. If properly forged, a

hook made from this material will be in accordance with the

tables of dimensions generally given for crane hooks.

Swivel hooks up to 3,000 pounds capacity are made from

the end of a bar which ought to be cut the right length to

permit the making of a certain number without waste. The

first operation is to taper the end of the bar for the point

of the hook as shown in Fig. 2. Where there iB a power

or steam hammer this is done by means of spring swages

made with a taper impression as shown in Fig. 4. A suffi-

heavier swivel hooks, and all sizes of hooks to be made with

eyes, should be cut In lengths that will each make one hook.

The reason for this is that swivel hooks over 3,000 pounds

capacity would be too stiff and heavy to be bent by a hand

bending device, and hooks with eyes must be tapered at

both the neck and the point.

Eye hooks can be tapered at both neck and point with

the same swages as are used for tapering the points of

swivel hooks. The first operation in making eye hooks is

to taper the neck, after which the portion for the eye should

be flattened down to about half the thickness of the material

used, and roughly rounded as shown In Fig. 3. The hole

for the eye Is then punched, the blacksmith removing as

little stock as possible and drifting until the hole is large

enough to admit of tools of the style shown in Fig. 6 being

used to finish the inside to a half circular section. These

tools are used in pairs; one tool is placed upon the lower

die of the steam hammer, the eye of the hook fitted over

it, and the other tool Is inverted and placed on the upper

side of the eye. Two or three blows of the hammer practi

cally finishes the Inside of the eye.

The outside is finished at the anvil by using another

tool of exactly the same shape as that shown in Fig. 6, but
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Fig:. 2. Tapering the End of the
Bar for the Point of the Hook.

Machiiirri/Ji.Y.

Fig. 3. Tapering and Shaping the
Upper End of an Eye-hook.

cient length of the stock for one hook is then heated and

bent to about two-thirds of a circle by using a bending device

similar to, but heavier than, that shown in Figs. 7 and 8

In an article entitled "Tools for Increasing Production in

Blacksmith Shops," in Machinery, November, 1908. After the

hook Ib bent, it is removed from the bending device and Is

tapered or "fished" on the back at the same heat, by using

tapering tools made on the same principle as spring swages,

and shown in Fig. 5. The faces are slightly convex length

wise, and the edges well rounded off to prevent leaving marks

on the work. As the back of the hook is tapered, it is drawn

a little on the outside; this closes it sufficiently, so that but

very little finishing or truing up by hand is necessary. It

is now ready to be separated from the bar. Material for

• For dimensions of hooks flnrl chains, see Macitinfiiy's Pnttl Sheet

Mo. 38, June. 1904, am] also the Supplement with the current Issue
or the engineering edition.

t Address: 916 West Third St.. Plalnfleld, N. .1.
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Flge. 4 to 11. Tools used In Forging Hooks and Chains.

provided with a shank to fit the square hole in the anvil. A

short swage, the face of which is radial and having a circu

lar impression well backed off at the edges, as shown In

Fig. 7, is used to smooth the outside as the eye rests on the

tool in the anvil. When this is done, the point is tapered

and the hook is ready for bending, which on the smaller

sizes may be done at the anvil without special tools; but

large sizes of both types can be more easily and quickly bent

at the steam hammer by using the former shown in Fig. 12

to start the bend. The body of the former is of cast iron,

with a steel wedge or binder. Hooks to be bent are heated

all over; the portion for the shank of swivel hooks is placed

between two V-blocks C which are made to fit between the

lugs of the former, and are held firmly In place by wedge B.

A steel block A, Figs. 9 and 12, the face of which is made on

an arc to conform with the radius of the former, and having

a circular impression the entire length of the face, is placed

on the upper side of the hook, and the bend is started either

by gradually admitting steam to the cylinder of the ham

mer and pressing the hook down as far as the former will

admit, or by a series of light blows. The hook is removed



606
April, 1909.

MACHINERY.

from the former, and the bending is continued until the hook

is bent to about two-thirds of a circle, by placing it between

the dies of the steam hammer as shown in Fig. 13. The

back is tapered in the same manner as are smaller sizes,

and the inside is trued up on the taper mandrel, Fig. 10.

The advantage of having the mandrel tapered is that it can

be used to true up different sizes. Large eye hooks are bent

and finished in exactly the same manner except that instead

of using V-blocks to hold them on the former, two pieces of

steel made to fit the eye of the hook and the lugs of the

former as shown at D and E, Fig. S, are used.

The Forgringr of Chains.

It is very seldom that chains are forged by the ordinary

blacksmith, apart from making a link to repair an old chain,

joining two pieces together, or attaching them to hooks or

rings. Most of the chains used are made by chain makers who

seldom do anything else. They are generally such experts in

this kind of work that they can turn out chains In less

c
a
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Fig. 12. Device for Starting the Bend in
a Crane Hook.

 

Fig. 13. Completing the
Bend of the Hook.

than half the time it would take the men who only make a

Jink occasionally. Nearly all blacksmiths, however, have

to do more or less chain repairing, and it is well for them

to be posted on this particular class of work. In making

chains, the following dimensions will prove satisfactory for

general purposes. For notation, refer to Fig. 14.

B — width of link inside = 1% A,

C= length of link outside = 5 A,

D = length of link inside = 3 A,

E = width of link outside = 3% A.

Large sizes of standard pattern chains are a trifle shorter

than the dimensions given above, but for all practical pur

poses, the formulas given can be followed. The length of

chain links inside being only three times the diameter of the

 

Fig;. 14. Notation for Chain Dimensions, and Successive Stages in the
Welding of a Chain Link connecting Two Pieces of Chain.

material of which they are made makes it rather difficult to

join two pieces of chain together with a link the same length

as the rest of the chain. One link of each of the pieces to

be joined being placed inside the connecting link before it

can be welded, leaves but very little space for holding the

connecting link with tongs, and but small room for its being

placed on the horn of the anvil for finishing up the end after

welding. The easiest way to do work of this kind is to

bend the link and scarf it as shown at F, Fig. 14; then bend

the scarfed ends around and close them together as at G.

After this the link should be heated all over and twisted at

the lower end. as shown at H, until the scarfed ends come

far enough apart to allow the end links of the pieces to be

joined to pass over the ends. The ends are now twisted

back to their first position and the link is ready for welding

as shown at K. The link being already hot, and the end

links of the chain cold, it comes to a welding temperature

when placed in the fire, before the rest of the chain is

affected by the heat. The tongs shown in Fig. 11 are the

best kind to use either for chain making or repairing, as

they take a good hold upon the work and do not cover enough

of it to be in the way.

Chains used in connection with cranes or hoists for lifting

heavy pieces are generally made with a hook at one end

and a ring at the other; sometimes the chains are single, but

quite often two, three or four chains and hooks may be

attached to the same ring, according to the shape of the

pieces they are intended to support. In places where a

number of this kind of chains are used it will be found

a good plan to give each chain or set of chains a number

which should be marked upon them, together with their lift

ing capacity, in some place where it will be easily seen. A

good way to do this is to use a large flat link made from

the solid between the ring and the chain as shown in Fig. 15.

The holes in the ends are punched and nicely rounded, the

same as eyes for hooks. The flat space between the holes is

used for the number, working capacity, or any other marks

'that may be necessary. Lifting chains should be annealed

occasionally; by having them numbered or other ways

marked it is easy to keep a record of each chain, when and

how it has been repaired, when annealed, etc.

Crane hooks are often used for purposes which make It

impossible to get the load in the center of the hook. The

point then takes the greater part of the strain, and hooks

for such service ought to be made from very heavy bar at

least three times the diameter of the chain.

No definite information can be given for the rings, as the

size of material to use depends entirely upon the diameter

of the ring; the larger the ring the heavier the material

 

Fig. IB. Marking Chains on Special
Marking Link.
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Fig. 16. A Kink when
Welding Link connecting
Hook and Chain.

should be. It is safest and best to make rings just as small

in diameter as can be conveniently used; the material should

in no case be less than one and one-half times the diameter

of the chain to which the rings are to be attached. Links

used for the purpose of connecting chain and hook should

be made as short as possible, from material slightly heavier

than that of which the chain is made; 9/16 inch Is about

right for %-inch chains, larger and smaller chains to have

the links for attaching the hooks or rings in corresponding

proportion.

Anyone who has ever attached hooks or rings to chains

knows what awkward work it is, especially if the chains

are of heavy dimensions; either the hook will come in the

way when welding the link next to it, or the chain will keep

moving around the sides of the ring. This difficulty can be

overcome to a certain extent when attaching hooks by plac

ing the link used for the purpose in the eye of the hook and

driving a wedge behind it as shown In Fig. 16. This holds

the link firmly in position while the hook is held in tongs.

In attaching chains to a ring, when plain links are used

for the purpose, these should be left open enough at one end

for the ring. Rings should be prepared for welding in the

same manner as shown at F, G, H, and K, Fig. 14. In cases

where more than one chain is to be connected with one ring,

the different pieces of chain should be bound together with

wire to prevent their moving around the sides of the ring

while it is being heated and welded.

In repairing old and worn chains, material heavier than

the original size of the chain should never be used, as the

new link then will act as a wedge, and will put a breaking

strain on the link. It is always preferable to repair with

material the same size as the chain, or, where the links are
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very much worn, material slightly smaller than the chain

will give better satisfaction, as it will readily And a bear

ing in the worn ends of the links without bringing any addi

tional strain upon them. The new links will be just as

strong as the rest of the chain. It Is by no means uncom

mon to see chains that have been repaired with links here

and there throughout their length of material considerably

heavier than the original size of the chain, which is a mis

taken idea of making a strong job, for "chains are never

stronger than their weakest link."

The best material to use for chains, hooks and rings is a

.good grade of wrought iron, such as Swedish or Lowmoor

iron, either of which is freer from silicon, phosphorus sul

phur, or other impurities than the more common brands.

stress merely, but also the blows and twisting to which they

are subjected in erection and use. A valuable characteristic of

Lowest Pressure
at which

Castings Burst.

7,300 lbs.

7,000 "

6,400 "

5,000 "

6,000 "

5,800 "

4,400 "

2,500 "

Highest Pressure
at which

Castings Burst.

8,000 lbs.

7,500 "

7,500 "

8,400 "

8,200 "

7,900 "

8,200 "

5,800 "

Average of
Three Tests.

7,666 IDS.

7,333 "

7.066 "

7,133 "

7.166 "

6,733 "

6,533 "

3,866 "

caBt iron fittings is that when they are a long time erected

and it becomes necessary to remove a section of a pipe line,

it is not necessary to begin at the starting point and un-

 

Tray tor Letters, Cards, etc., representing a Rose Branch

The tensile strength of the best grades of wrought iron

■does not exceed 23 tons to the square inch, while mild steel

of about 0.15 per cent carbon will have a tensile strength

nearly double this; but the ductility and toughness of

wrought iron, which is greater than for any grade of steel, Is

in its favor for making appliances that are to be subjected to

heavy strains and loads, as it will always give warning by

bending or stretching before it fractures or snaps off.

* * *

TESTS OP STANDARD CAST IRON FITTINGS.

The Crane Co., Chicago, 111., recently made a test of stand

ard cast iron fittings, including its own make and fittings

made by seven other leading manufacturers. The fittings

tested were one-inch cast iron ells, and three separate tests

were made. The accompanying table shows the lowest and

highest pressures at which the fittings burst, together with

the average of the three tests. The tests show that the

weakest fittings are amply strong enough to stand any pres

sure to which a cast iron fitting would ordinarily be sub

jected. It is unthinkable that an ordinary cast iron one-

inch ell would be used in service that would require a pres

sure of even one thousand pounds per square inch, and the

weakest fitting in the lot broke at an average of 2.500 pounds

to the square inch. Cast iron fittings must be made with a

great excess of strength, however, not to withstand internal

Hammered out of Swedish Iron, by Mr. James Cran.

screw length by length; a cast iron fitting can be easily

broken with a hammer and the desired section removed and

replaced by the use of a simple right and left coupling or a

MORE ARTISTIC BLACKSMITHING.

The illustration shows a piece of remarkable blacksmithing

done by our contributor, Mr. James Cran, foreman black

smith of the Pond Machine Tool Co., Plainfield, N. J. The

piece illustrated is of the same general character as that

appearing as Fig. 1 in the January, 1909, number of Machin

ery, but is much larger. Its length is 15% inches, breadth

12 inches and weight 61 ounces. It represents a rose branch

with three full blooming roses and two buds; and a large

leaf forms a receptacle for letters, cards, etc. The forging

is characterized by extreme delicacy of work and wonderful

fidelity to form.

Mr. Cran's ability as an artist in this line seems the more

remarkable because he had done comparatively little work

of an artistic nature until within the last few months. The

greater part of his experience was acquired on heavy machine

blacksmithing where clean welds and plenty of stock to clean

up to the required shape have been the principal considera

tions. We understand that Mr. Cran will establish a small

shop where he will do artistic blacksmithing to order in his

sparo time.




