
•Mr. U. Quiiylo is so far satisfica witli this plan that he has now

underway some such arrimgoniciit to permit a jih crime, travellin'^ oa

a sin,'lo floor mil to propel itself or to hoist at any point iu the length

of a 500 feet shop.

FOROINO.

The most obvious ndvimtai;e of nir over wat.'r as n transmitter of

power is its freedom from frost troul.les. [t is, however, possible un-

der M.mc conditions to effectively eombine the tw., not only without

frost risk, hut with add.ul economy and a much wider range of appli-

cation, without the machine being so large as to interfere with the

workn'ian's freedom of movement and his ease in handlir ^ the material

to and from the tool.

This is done by using a pair of undem differential cylinders, the

outer or upper side ol' the piston of the l.rger receiving tho full air

pressure ami delivering that piwer th.ough the piston rod at higher

pressure per square inch to the water contained in the smaller cylmder.

A third and independent piston at opposite end of small cylinder is

coupled direct through its piston rod to the forging die.

As developed in detail by Mr. J. W. Harkom M. C. S. C. E., at

Toronto, the differential cylinders are vertic^.l, the large (air) cylinder

bein- high up—that is, well above the working level of the man—and

the TmaUer cylinder is mi.de longer than its piston travel, and just above

ground level opens direet into a third cylinder, set horizontally.

The second and third cylinders are actually one and the same, but in

the middle of its length is bent to a right angle, and has a piston at

each end-not coupled together, so that the distance between these pis-

tons is variable and the space between them filled with water admitted

by valve from the city mains.

The piston rod of the third or hori/.onal cylinder s.t its outer end

carries the forging die, and the pi>ton has water pressure on one side

and air pressure on its relief side, .m) as to earry the die hack after the

foro-in" s(iuecze has been given.

All Uie fluid used is that contained between the two small pistons,

and is a quantity variable at will, and this is the key to the economy

in the volume of the air used. The dies being variable in depth, and

the foigings in thickness, the position of the third piston should be

variable b position, both before and after the forging movement.

When the movement for any pariicular set of forgings is to be small,

the maximum quantity of water is forced in by opening a valve coupled

to ih^ city water-main, which lifts the large air piston up closer to the

top cover of the large cylinder, and thus effectually shortens its possible

length of stroke.

If the amount of water (and therefore the distance between the two

small pistons) was not definitely Qdjustal.lc, there would be a large loss

of air when a so.all die were in use -or a shallow forging being made-

due to the necessary filling and emptying of the cubic contents ol the

lar.'c cylinder at each stroke. The return (after making a stroke) of

all°pistons is a.ssistcd by compensating balance weights, coupled by

chains to the piston rods or tail-rods, and air pressure being always on

the relief side of the forging (third) piston the die is withdrawn from

the forcing as soon as the air is permitted to escape from the top ot the

lar'cJrcvrmdcr. This is controlled by a three-way cock overhead,

with two light cords coupled to its double-ended lever, the handles on

lower ends of cord just clearing the workmen's head. Opening a single

drain-cock at lowest level gets rid of all the water when men leave the

shop at night.

COMBINED IIORINO AND PLANING.

It is an advantage in trying t« secure perfect alignment in the bor-

in.. and planing of large cylinders, pump barrels, etc., that both these

operations be done on the one machine table without rescuing the work,

and this h:,s of late been done by M. C. Bullock Co. of Chicago, the

"~^Amerkan Machinist, Jan. 2, 1H9C.


