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(C. 78-30) 4 Claims. 

This invention comprises improvements in or 
relating to drop hammers, stamps and the like. 
In drop hammers there is a heavy tup which is 

lifted by Some form of mechanical driving means 
and released when it reaches a certain height so 
as to fall on the work and effect a forging blow. 
Similar mechanisms are used for mining stamps 
and pile drivers and the like. On some hammers 
the tup is lifted by means of a belt which passes 
OVer a continuously rotating pulley. The mech 
anism presses the belt on the pulley when the 
tup is to be lifted and releases the belt when the 
tup is to fall. Another known method is that em 
ployed in what is known as a board hammer in 
Which a board is engaged by a friction wheel and 
lifted, the tup being attached to the board. Again 
instead of the board there may be a metal rod 
against which driving rollers are pressed in order 
to lift the hammer. Such rods may be either cir 
cular or of fluted formation, the latter formation 
being adopted to increase the friction surface. 
In all cases, however, difficulties arise through 
Wear of the driving members and in many in 
stances the fall of the hammer is not entirely un 
impeded by friction in the driving means. It is 
an object of the present invention to provide a 
driving mechanism for a drop hammer, stamp 
Or the like in which these objections are obviated. 
According to the present invention in a drop 

hammer, stamp or the like means are provided 
for lifting the tup comprising a driving chain and 
means to bring the chain into positive engage 
ment With the tup when it is to be lifted and for 
disengaging the tup from the chain when it 
reaches the required height. 

Preferably the chain is mounted so as to be lat 
erally movable and means are provided to effect 
Such movement, to bring the chain into engage 
ment With the tup and to disengage it therefrom. 
The following is a description, by way of exam 

ple, of certain constructions in accordance with 
the invention as applied to drop hammers, refer 
ence being made to the accompanying drawings, 
in which: 

Figure 1 is a front elevation of a drop hammer 
in accordance with the invention, the left-hand 
portion of the figure being shown partly in Sec 
tion; 

Figure 2 is a detail section through a portion of 
the driving mechanism upon the line 2-2 of Fig 
lure 1. 

Figure 3 is a detail, in sectional plan, showing 
the engagement of the chain with the chain guide 
and with the tup; 

Figure 4 is a detail of a modification; 
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Figure 5 is a detail of an alternative form of 

chain and of its engagement with the tup, and 
Figure 6 is a detail of a further modification of 

chain and tup. 
Referring to Figures 1, 2 and 3, the drop ham 

mer comprises a base f l and on the base two tall 
vertical uprights 2, 3 separated from one an 
other by a space 4. Each of the uprightS is a 
double member with a space between So that in ef 
fect there are four columns on the base which 
are united together by a head 5. The inner faces 
of the columns are machined to constitute verti 
cal guides 6 for a tup f which is located between 
the guides so that it can be lifted to the top of the 
guides and if released will fall to the bottom. Un 
der the tup on the base is a lower die 8 supported 
on a bolster 9 and on the tup there is mounted 
an upper die 20 to co-act with the lower die 8. 

It will be seen that the guides 6 engage the tup 
A at the four corners and between the guides 
on each side there is located a chain-mounting 
for a chain 2. Each chain-mounting comprises 
a sprocket 22 at the top on a driving shaft 23, and 
a second idler-sprocket 24 at the botton, each of 
the sprockets being supported by bearings Secured 
in the walls of the uprights 2 and 3. The two 
upper sprockets 22 constitute driving sprocketS 
and the shafts which drive then are each Con 
nected by a train of gearing 25, 26, 27 in the one 
case and 29, 30, 3, 32 in the other case to a 
shaft 28 which forms a common driving shaft for 
the two trains. It Will be noted that the gear 
wheel 32 in the train. 29, 30, 3, 32 forms an addi 
tional gear so that the direction of rotation of 
the shaft 23 in the right-hand column f2 is oppo 
site to the direction of rotation of the shaft 23 in 
the left-hand column f3. On the shaft 28 is a 
fly-wheel 33 which is driven by V driving belts 
34 from an electric motor 35 mounted on the top 
of the head 5. 
The fly-wheel 33 runs on roller-bearings 36 on 

the shaft 28 and is connectable to the shaft 
through a concentric friction clutch 37 of the 
plate type. A ring piston 38 Working in a ring 
cylinder 39 is provided for operating the clutch 
and the ring cylinder is connected to a compressed 
air supply under the control of the operator for 
engaging the clutch. Compressed air connections 
are not shown in the drawings. At the opposite 
end of the shaft 28 from that which carries the 
fly-wheel 33 there is a brake mechanism compris 
ing a multiple plate clutch 39 the fixed plates of 
which are secured in a casing 49 bolted to the side 
of the head 5, the movable plates being Secured 
to a hub 4f on the shaft 28. A pressure ring 42 
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is acted upon by a number of flat Spring arms in 
the form of a spider 43 for engaging the brake. 
Sliding studs 44 screwed into the pressure ring 
pass through the end plate 45 of the casing A 
and are connected to a piston 46 in a pneumatic 
cylinder 4 having a very short stroke. Air pres 
sure applied to the cylinder 47 therefore serves to 
release the brake against the action of the Springs 
43. The air supply to the cylinder 4 can be con 
nected to the same pipe as that which Supplies 
the ring cylinder 39 of the clutch 37 and thus 
when air is turned on the brake 39 is disengaged 
and the fly-wheel clutch 37 is engaged. When air 
pressure is cut off the clutch drive 3 is disen 
gaged and the brake 39 is put on. By this means 
the driving shaft 28 can be promptly started and 
stopped by the operator, and When stopped is 
firmly held from rotation by the brake 39. The 
shaft 28 with the mechanism described is Sup 
ported from the head 5 by ball-bearings 48. 

Returning to the driving chains 2 which are 
located between the columns 2, 3, each of these 
chains is of the triplex roller type, as can be seen 
in the cross-section, Figure 3, that is to say 
each consists of a roller chain with three rollers 
49, 59, 5 on each rivet, the rollers being sepa 
rated by flat links 52 extending from rivet to 
rivet. The chains are made of such length that 
they would be slack on the sprockets but for the 
fact that the upside and the downside of the 
chain (indicated by arrows 53, 54 respectively 
in Figure 1) are held apart by a chain guide 53 
located between them. Each chain guide Corn 
sists of a long hollow parallel-sided member 
which extends in a vertical direction from a 
point near the upper driving sprocket 22 to a 
point just above the lower, or idler, Sprocket 24 
and the width of the chain guide 55 is such that 
it spreads the sides of the chain apart sufficiently 
almost to take up the slackness aforesaid. The 
chain guides are mounted on bridge-pieces 56 
which are secured to the sides of each chain 
guide and are such as to bridge the downside of 
the chain, the bridge-piece being mounted on 
a horizontal piston rod 57 carrying a piston 58 
in an air cylinder 59. The horizontal air cylin 
der 59 and the associated movable parts are 
located at about the middle of the guide 55 and 
by applying pressure in the cylinder 59 the guide 
55 can be moved laterally inwards towards the 
line of movement of the tup it, the two sides of 
the chain being by this means carried over lat 
erally towards the tup with the guide. The cyl 
inder 59 is double-acting and by applying air 
pressure in the opposite direction the chain can 
be carried away from the tup. There is a similar 
cylinder 59 and corresponding gear for moving 
the chain between the pillars 2 to that which 
is shown in the drawings between the pillars 3. 
The chains 2 are driven in Such a direction 

that their sides, which are nearest to the tup 
f, move upwardly. The tup carries teeth 60 on 
both side of it the teeth being arranged in two 
rOWS on each side so that when the chain is 
advanced towards the tup the teeth fit in be 
tWeen the outer lines of rollers 49, 5. The cen 
tral line of rollers on the chain which are marked 
50 in Figure 3, run on a rib 6 provided on the 
centre-line of the chain guide 55 and suitably 
machined to guide the chain and help it to run 
smoothly. Thus when the laterally movable 
chain guides 55 are moved inwards towards the 
tup by means of their air cylinders 59 the chains 
are brought into engagement with the teeth 66 
on the sides of the tup and as this engagement 
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is positive the tup is lifted without depending in 
any way upon friction. When the chain guides 
are moved outwardly away from the tup the tup 
is released and allowed to fall. 
The engagement and disengagement of the 

chains with the tup may be effected by a hand 
control, if desired, or alternatively in the path 
of the tup there may be secured a trip mem 
ber (not shown in the draWings) for operating 
an air valve which controls the air cylinders 59. 
Such a trip member may be adjustably mount 
ed so that it can be secured at any desired height 
and serve to release the tup by reversing the air 
cylinders as soon as the tup strikes the trip mem 
ber. Re-engagement of the tup with the chains 
may be effected either automatically by an 
other trip at the bottom or by the operator, as 
may be desired. If the operator throws the 
trips out of operation, or if trips are not pro 
vided, he is able to engage the chains with the 
tup and he can then run the tup to any desired 
height and hold it there by manipulating the 
air clutch 3 and brake 39. 

Referring to Figure 4, this shows a modified 
construction in which the upper Sprocket 22 
drives a chain 2 as before but the chain guide 
55 instead of being mounted on a bridge-piece 
55 so that it moves parallel to itself is hung by 
means of an extension 65 from the Spindle 23 of 
the upper sprocket. At the lower end the chain 
guide has an extension 66 which carries the 
spindle 6 of the lower sprocket 24 and the 
Spindle Si is connected to a bridle 68 on a pis 
ton rod 69 which carries a piston 70 working in 
an operating cylinder 7t. The lower end of the 
chain guide is therefore moved in and out to 
wards or from the tup and thus the chain 2 
and its guide 55 move together into or out of en 
gagement with the tup 7. In order to release 
the chains from the tup the chains and guides 
are swung outwardly when the tup reaches the 
desired height. The movement of the piston 
rod 69 must in this case be made sufficient to 
ensure that at the height where release is de 
sired the chain 2 has sufficient lateral nove 
ment and the upper Sprockets 23 must be sub 
stantially above the uppermost level at which 
the tup is to be released. 

Referring to Figure 5, in this case the tup 
carries a series of rollers 5 to engage the chain 
and the chain is provided With links 6 each of 
which is shaped to provide a lug .T. The lugs 
engage a number of rollers 75 on the tup simul 
taneously. Figure 6 shows an alternative con 
struction in which the tup 7 has a shoulder 78 
beneath which may engage lugs 9 on a chain 
provided with relatively long links 89. 

It is to be observed that the plate clutch drive 
between the fly-wheel 33 and the shaft 28 is able 
to slip a little undershock and so tends to cushion 
the shock which might otherwise occur when the 
chain is moved into engagement with the tup and 
has to start it into immediate motion upwardly. 
It is possible also to provide a Spring coupling on 
the shaft 23 to cushion the shock further if de 
Sired. When the chains are out of engagement 
with the tup the tup is entirely free and its fall 
is not restricted in any way by friction in the 
driving mechanism. 
I claim: 
1. In a forging machine, in combination, a 

frame comprising guides extending generally 
Vertically, a tup Slidably mounted Within said 
guides, a projection on said tup extending later 
ally therefrom and providing a downwardly fac 
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ing fixed surface adapted to be engaged for lift 
ing the tup, a driving chain disposed alongside 
the path of the tup, means for moving the chain 
toward said tup to cause it to engage Said Surface 
for lifting the tup, and for moving said chain 
away from said tup to cause it to disengage Said 
surface to allow the tup to fall, and means to 
drive Said chain. 

2. In a forging machine, in combination, a 
frame comprising guides extending generally ver 
tically, a tup slidably mounted within said guides, 
a projection on said tup extending laterally there 
from and providing a downwardly facing fixed 
surface adapted to be engaged for lifting the tup, 
chain Supporting means disposed alongside the 
path of the tup, a driving chain carried on said 
Supporting means, means for moving said sup 
porting means toward Said tup to cause said chain 
to engage said surface for lifting the tup and for 
moving Said Supporting means away from said 
tup to cause said chain to disengage said surface 
to allow the tup to fall, and means to drive said 
chain. 

3. A device according to claim 2, said support 
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and a chain guide disposed therebetween, said 
chain guide being movable toward and away from 
Said tup. 

4. A device according to claim 2, said support 
ing means comprising upper and lower sprockets 
and a chain guide disposed therebetween, said 
chain guide being pivoted at its upper end, and 
means connected to the lower end of Said chain 
guide for oscillating the latter toward and away 
from said tup. 
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