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SPE_CIFICATIOI& forming part of Letters Patent No, 509,730, dated November 28, 1898.
| | &pplic'ation filed Sepiembér 15,1893, Serial No 485,639, (No modell |

To all whom it may concern: .

BeitknownthatI, JOHN STEWART GRIFFIN,
of Roslyn, in the county of Kittitas and State
of Washington, have invented a new and Fm-
proved Machine for Forming Projectiles, of

“which the following: ig a full, clear, and exact
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‘may be pe ed. L |
and whieh rolls the projeetiles in perfect

‘gectional view -showing the

description. o ‘ ‘
My invention relates to improvements in
that class of machines which are used in form-

ing projectiles forcannon and other firearms,

and especially to Such as are used for form-
ing what are known as conical proj ectiles.
The object of my invention is to producea

 Strong-and simple machine by-which these:
‘projectiles may be rapidly formed two at a

time, and also to produce a machine which

shape, so that they are adapted for accurate
firlng. | I | |

_ To these ends my invention consists of cer-

tain parts and details, and combinations of
the Same, as will be hereinafter described and
claimed. | | -

Referenceisto behad to the accompanying

drawings forminga part of this specification,
in which similar figures of reference indicate
corresponding parts in all the views. _
Figure ¥is a side elevation of the machine
embodying my invention. Fig. 2 is g detail
view of a prepared
jectile is formed. Fig. 3 is a detail view of
the double projectile. after it.is rolled from
the ingot. Fig. 4 is a sectional plan on the
line 4—4 of Fig. 1. TFig. 5 is a broken detall
' position of the
‘noot of blank in the guide blocks and show-

i’nE thestop bar which limits the inward move-

ment of the ingot as the latter is thrust mto

the machine.. Fig. 6 isa detail sectional view

~ showing the relative position of the ingoft, its
 supporting guide blocks, and the rollers which

the guide
‘the blocks.

revolve the ingot. Tig. 7 is a detaill view of
blocks and the stop bar for one of
Fig. 8 is a vertical section of the

machine on the line 8—38 of Fig. 1. . Fig. 918

~a detail view with parts in section, ol the
~ forming rolls and ‘the hydraulic cylinders

whieh move the rolls vertically; and Fig. 10
is a broken detail plan of oneof the hydrauli
cylinders and 1ts supporting plate. .

SC

| .base 11. _
ner sides, guide ribs 12, which are arranged

rfectly contrelled.by.the operator |

e Fl

ingot from which a pro-

s =

The machine is provided' with a substantial

l frame having opposite end pieces or standards
| 10, which are firinly secured to a supporting
These standards have on their in-
in pairs on each standard, above and below
the central portion of the standard, so that

scribed, and these ribs 12also serve as guides

toward and away froin eacs other, as the 1ig-
-got is rolled and the projectiles completed.

“adjacent faces, the trunnions 14 of the form-
ing rolls 15, which rolls align vertically and
‘Thave convex faces, the face of each roll hav-
ing a sharp edge extending annularly around
it in the center and the rolls when formed in
this way, are adapted to make conical pro-
jectiles, but it will be understood that the
rolls may be ‘given any necessary shape so
that they may have the proper shaping effect
| on the material with which they come in con-
tact. -~ = | .

The piston heads 13 are secured to pistons

pistons, and they are held to move in hy-

bottom of the machine, each cylinder being
formed integral with the plate 15, which is
‘shown in detail in Kig. 10, and which has pro-
jecting ends 19 to lie upon the tops of the
standards 10, and on the lower portions of

! 16 whichareoperated like the us ual hydraulic

55 -

‘they may support, in a proper position, the .
I'-guide blocks for the ingot, from.which the.
projectiles are formed, as hereinafter de- .

6o

1 for the vertically-movable piston heads 153,
which are arranged in the upper and lower
portions of the machine, and move alternately

'The piston heads 13 have journaled in their

70

| draulic cylinders 17, arranged at the top and

the standards, according as-to whether the

plate is at the top or lower portion of the ma-

lugs 20 which lie apon lugs 21, projecting in-
| ward from thestandards 10, near the top and
bottom of the standards, as shown clearly in

i Fig.1,and bolts 22 extend vertically through
each set of lugs on the plates 18 and standards

10, so that the plates are held firmly in place,
| and as the bolts are provided with the usnal

strain is taken from the machine frame to
a great extent, and imparted to the bolts.

chine. - The plates 18 are also provided with-

90

form of nuts which aresecurely tightened, the =

100

The upper plate 18 has depending lugs 23 on



‘on the upper side of the lower plate 18, these

T

its-under side and similar lugs are provi‘&e‘d

lugsserving asabutments for the piston heads

‘and the piston heads rest against them when

the pistons are in a normal position. -

L]

" The eylinders 17 are supplied with water

“through pipes 24'and 25, the latter connect-
~ ing with a common form of force pump 26, or

with any other means of forcing water under
pressure into the cylinders, and the pipe 2o

“which is the supply pipe, is provided with a

“drain coek 27, which may béopened when the

~ dépending rods 29, which extend downward

water is .0 be exhausted from the cylinders,
and the pistons are to resume their normal

“positions. The upper piston head 13 has, on

e

opposite sides, lngs 28, in which are pivoted

 to thée base of the machineand are pivoted to

Tevers 30, each léver being fulcrumed on 'a

.o shaft 31 journaled in suitable suppotrts 32and

provided at the opposite side to thatto which
the rod ‘'is secured with weights 33, whiceh

serve as a counterbalance, and the weights 33
serve to return the piston and piston head

when the water has been withdrawn from the
upper eylinder 13. - |
In the drawings, I have not shown counter-

- balanecing weights applied-to the lower piston

head, but it will be understood that such
“weights will be applied in any convenient.

- manner. : |

. The ribs 12 on the inuer side of the stand- |
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atds, besides acting a§ guides for the piston

headsasspecific d, form supports forthe guide

blocks 34, which bloeks are shown clearly in.

IFig. 7, and the blocks are arranged 1n pairs on
opposite sides of the machine, above and be-
low .the central part thereof, the blocks being
firmly secured to the guide ribs, and having
their adjacent facesconcaved as shown in the
drawings, so that the eylindrical ingot 35

which is held betweéen them may turn readily

and still be held in the proper position.

The ingot 35 is prepared for the machine
by slightly reducing it inthe center,as shown
at 36, in Iig. 2, a8 this prevents too much metal
from being crowded toward the shoulders of
the projectiles when the latter are formed.

The projectiles 37 are formed in pairs as

shown in Iigs. 3-and 5, the convex faces of
the forming rolls 15 cutting transversely into
the ceniral portion of the ingot and forcing
the meial which is heated, aside, as hereinaf-
ter desscribed.” The lower guide block 34 ony
theé inner portion of the machine is provided
with & slot 38 which is formed in the top of

‘the block and extends at right angles to the

axis of the forming rolls, this slot being adapt-

|

—
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39 are employed which are arranged in pairs

machine in which the ingotis held,and these.

rollers 39 are adapted to approach the ingot’

horizontally,and when they are forced against.

‘on opposite sides of the central portion of the

the ingat, it will be seen that the latter will

be clamped on four sides so that it is held
very securely. The relative positions of the
driving rollers, the forming rolls, and the in-
oot are clearly shown in Fig. 8.

. ‘Therollers 39 arearranged in pairs, as s_peci-

fisd 'so that an open space 40, (see Fig. 4,)

may be left to provide for the vertical move-

ment of the forming rolls 15. The rollers 39

are preferably formed integral with their
shafts or spindles 39%, Anid. the latter are jour-

naled in the horizontally-sliding boxes, as de-

seribed below ahd: projdeting from the inner

ond of themiching, being journhled in a Sup-

porting franie 42, 8id h&ving their projéct-

‘ing ends provided with gear wheéls 41 which

are driven bya thi: ges -wheel 43, ofi &

shaft 44, this being also journsleéd in the

frame 42 and having the usual tight and
loose pulleys 45, as shown clearly in Figs.1
| and 4. This arrangemént chuses the rollers
39 on oppositeé sides of the ingot to be turned

in opposite direttions, so that wheh the-roll-

ers are pressed aghinst the ingot, they will

cause the latter to revolve. |
The shafts 39* of the rollers are mounted

in horizontally-sliding boxes46 and 47, which

move in Suitable slideways id ‘the standards

of the frame, and it will be understood that

provision must be made in the frame 42 for -

the proper sliding of the shafts. The boxes -

46 are provided with openings or recésses 43
in which turn ecéentrics 49 which are se-
cured to a shaft 50, the latter having asquare
end 51, to which a crank ‘may be applied to
tarn it. It will thus be seen that by turning
the crank, the cans or ectentrics 49 may be

turned so as to throw the two boxes inward,

and thus carry one set of rollers 39 quickly

to place against the ingot 35.

The shafc 50 is provided with sleeves 52, at
its ends, towhich are secured bolts £2%, which

slide in the main frame and are normally"

pulled outward by springs'53, these springs
acting as a counterbalance for the shaft 50,
and holding the shaft normallyin a retracted,
position. The boxes 47 of the opposite shaft
39% are coupled directly to pistons 54, which
move in horizontal hydraulic cylinders 95,
these cylinders having, near their open ends,
plates 56 which lie between lugs 57 on the
€dges of the standards 10, as shown in Figs.
5 and 8, and the plates 56 are alsé provided

ed to receive a stop bar 38% which extends | with lugs 58, which fit agdinst lugs 59 ofr the
into the path of the ingot when the latter is | standards and the plates are fastemed se-

piished into the machine,and thus causes the
ingot to be held in the proper position. As
abrveaxplained the formingrollsl) are forced
against the ingot {from above and below it,
aud to provide forrevolving the ingot and at

curely in place by bolts 60. Water is sup-
plied to the cylinders 55 through pipes 61
and 62, the latter connecting with a suitable
source of supply, and being provided with a
controlling valve 63. A drain pipe 64 opens

the same time hold it firmly in place, rollers ! from the pipe 62 and is controlled by a cock

10§
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05, 30 that the water ma

It will be seen that any suitable pipe sys-
tem may be employed for supplying the cyl-
inders 5 and also the eylinders 17 with wa-

ter, and that pressure gages 24%, similar to |

that shown in Fig. 1, will be connected with

the pipes to indicate the pressure thereon:
It will be observed that an independent water

supply is provided for the sets of eylinders
17 and 55, so that the forming rolls 15, and
the driving rollers 39 may be independently
moved when desired. | |

~ The boxes 47 and pistons 54 which carry
the shaft 39%, are pulled back into normal po- |
- sition by chains 66 which are secured to the

boxes and extend over the guide wheels 67
onr thesides of the machineframe, and weights
63 which are secured to the chains. |

A convenient mechanism for operating the
force pump 26, which supplies water to the
pistons 17, is shown in Figs. 1 and 4, though
other driving mechanism may be employed.

As 1llustrated the loose gear wheel 69 on
the shaft 44 is adapted to be engaged by a
common form of friction cone 70, whieh slides

~on the shaft and which is provided with the

usual groove 71 to receive a lever by which
the cone may be thrown into gear with the
cear wheel thuslocking the latter to the shaft.
The gear wheel 69 meshes with a gear wheel
72 on the counter shaft 73, thus being jour-
naled in the frame 42 and connected by a
common form of eccentric and rod 74 with
tne force pump. | |

The frame of the machine has openings 75

on opposite sides near the center so that the

ingots and projectiles may be pushed end-
wise through the machine, and the machine
is operated as follows: The stop bar 38* is
placed in one of the guide blocks 34 and the
heated ingot 55 to be shaped is pushed end-
wise into the machine between the upper and
lower guide blocks 34 until its inner end
reaches the stop bar. The stop bar is then
removed and the rollers 39 forced horizontally
inward against the sides of the ingot by
means of the eccentric and hydraulic mech-
anism already described, after which the shaft
4418 set in motion and the rollers 39 by means
of their gear connection with said shaft are

revolved, and they revolve the ingot. The

i Ys

g

water is then turned into the cylinders 17 so

that the shaping rolls 15 are forced vertieally

against the ingot-and these rolls revolve by
friction with the ingot. In thi8 manner, the
four roils which press against the ingot are
constantly revolved, and as the ingot is also
revolved two perfect projectiles are formed,
as shown in FKig. 2. | ' |
-The form of the frame which I have shown
1s well adapted for supporting the rollersand

other operative parts of the machine, but it |
will be understood that any suitable frame:

may be employed and it will also be under-

|
stood that the shaping rolls and the driving A

ater may be exhausted from | rollers may be moved toward and away from
‘the cylinders 55 when necessary, |

the-ingot either by hydraulic mechanism, as

to that shown in Fig. 4, and operated by the
shaft 50. | o

3

shown or by an eccentric mechanism similar

70

This machine, as-described, is especially in-

tended for forming projectiles but it will be

seen that the shaping rolls may be made so

as to form other articles if desired without
departing from the principles ¢f ** g inven-
tiom. - g

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— |

1. A machine of the kiild deseribed, com-

' prising a set of shaping rolls movable toward

and from each other,.revoluble driving roil-
ers movable toward and away from each other,
and held to slide in planes at right angles to

the sliding planes of the shaping rolls, and

supporting blocks to hold the blank centrally
between the rolls and rollers, substantially as
shown and described. - o

2. A machine of the kind desecribed, com-
prising a set of vertically-movable shaping
rolls, a set of driving rollers held in horizon-
tally-sliding bearings, and supporting-guide

blocks at opposite ends of the shaping rolls, -

substantially as shown and described. -
3. A machine of the kind described, com-
prising oppositely-arranged piston heads

heads, shaping rolls journaled in the piston

i heads,andoppositely-arrangedrevolubledriv-

ing rollers held in bearings arranged in planes
at right angles to the sliding plane of the

shaping rolls, substantially as shown and de-
seribed.. |

4. A machine of the kind described, com-

prising oppositely-arranged piston heads held
to slide toward and away from each other,
hydraulic eylinders and pistons for operating
the piston heads, shaping rolls journaled in

the piston heads, and driving rollers mounted:

in slidable bearings and held to move toward
and away from each other in planes at right
angles tothe planesof thesliding piston heads,
substantially as shown and described.

o. A machine of the kind deseribed, com-
prisingasupportingframe havingguideribson
itsinnersides,pistonhheadshseldtoslidetoward
and away from each-other between the guide
ribs, shaping rolls journaled in the piston
heads, oppositely-arranged guide blocks near
the ends of the shaping rolls, and revoluble

driving rollers held in slidable bearings and

adapted to move toward and away from each

~other in planes at right angles to the planes

of thie sliding piston heads, substantially as
shown and desecribed. '

75
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adapted to move toward and away from each
other, mechanism for operating the piston

100

105
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115

[20

[25

6. The combination with the vertically- |

movable and revoluble shaping rolls, of the
revoluble driving rollers-having their bear-
ings held to slide in planes at right angles to
the sliding planes of the shaping rolls, and

130
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.means as the eccentrzc and hydraulic m‘eéh- | the shaping rolis, and a. stop bar held in one
anism, for moving the driving rcﬂlers sab- | of the guide blocks, substantially:as - shown

stantially as shown and described. and desecribed.
7. The combination with the shaping rolls, JOHN STEWART GRIFFIN
and driving rollers arranged to move in slid- Witnesses:
~ able bearings at right anﬂles to eachother,of | L. \. KRIBS,

the guide blocks arr&nged near the endq of | JAMES HERON. |
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