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UNTTED STATES

ARTHUR L. HUNPHREY, OF COLORADO CITY, COLORADO.

'PNEUMATIC RAM.

SPECIFICATION farming part of Letters Patent No. 638,928, dated Decemher 12, 18906,
| . . Application filed August 31,1899, Rerial No, 729,058, (No moglel.)

io all whom it may concern: - |

Be it known that I, ARTHUR L. HUMPHREY,
a citizen of the United States, residing at Colo-
rado City, in the county of X1 Paso and State
of Colorado, have invented a new and useful
Pneumatic Ram, of which the following is a

- specification.

e

L5

20

My invention relates to improvements in
pneumatic rams adapted for use as metal-
working machines in breaking bolts or rivets
on steam - boilers and in demolishing iron
structures, such as bridges or the shells of

steamships, and for a variety of other pur-

poses.

The primary object of the invention is to

provide a compact portable apparatusadapt-

‘ed to be easily adjusted in place and shifted

quickly from one place to another by hand
and embodyingappliances by which the pres-
sure of a motive fluid, such as compressed air,
may be utilized to foreibly and rapidly actu-

ate a breaking implement or tool, such as a

- bolt or rivet tearing implement.
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vide means for sustaining or suspending the
pneumatic ram in operative relation to the
work, such means affording to the ram a lim-
1ied amount of travel under the recoil of the
bolt-tearing chisel from the work, so as to
minimize the liability of injury to the appa-
ratus.

With these ends in view the invention con- |

s1sts in the novel combination of elemenis
and In the construction and arrangement of
the parts for service, as will be hereinafter
fully described and claimed.

tion, I have illustrated a preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and in
which — | - o
Figure 1 is aside elevation of a pneumatic
ram constructed in accordance with my in-
vention. Iig. 2 is a longitudinal sectional
elevation through the ram, omitting the track-
bar and the carriage by which the ram is SUP-
ported in relation to the work. Fig. 3.is an
end elevation viewing the apparatus from the
rear. -Iig. 4 is a fragmentary sectional view
of the means for supplying the compressed
motive fluid to the main and auxiliary piston-
cylinders of the ram. Fig. 5 is another sec-

\
A

| tional view illustrating the stuffing-box be-

tween the working and auxiliary eylinders,
together with a portion of such eylinders and
the piston-rod. |

55

The same numerals of reference are used

to indicate like and corresponding parts in

each of the several figures of the drawings.
10 designates the working or pressure cyl-

6o

inder of my pneumatic ram, and 11 is the

auxiliary cylinder. This auxiliary cylinder
Is smaller in diameter than the working cyl-
Inder 10, and the two cylinders are arranged

‘in alinement with each other for the purpose

of having a single piston-rod with two piston-
headsoperatingin saldcylinders. The alined
cylinders of different diameters are coupled
end for end through the medium of COP-
ling 12, which is shown' by Figs. 2 and 5 as
having screw-threaded connection with the
contiguous ends of the two cylinders.
coupling contains a stuf
serves to cut off direct communication of the

| larger with the smaller cylinder; but -the
A further object of the invention 18 to pro- i

stuffing-box permits the piston-rod to play
therethrough. The stuffiing-box is made fast
with the inner end of the smaller or auxiliary
cylinder, said stuffing-box having a suitable
packing 14 and a metallic washer 15, N

- The piston-rod 16 is arranged within the

This
ing-box 13, which

75 |

80

working and auxiliary eylinders in the plane

of the axes thereof, so as to reciprocate lon-
gitudinally in both of the cylinders, and said
piston-rod passes through the stuff ng-box 13
and the packing 14 and washer 15, associated
therewith. One end of the piston-rod is con-
nected in a suitable way with a ram-head 17,
which is of such diameter as to fit snugly
in the working eylinder 10, while the other

end of this piston-rod is made fast with a pis-

ton-head 18, the latter being of smaller diam- |

eter than the ram-head and fitted tightly in
the auxiliary eylinder 11, as clearly shown by
Kig. 2. The coiled cushion -spring 19 fits
loosely around the piston-rod, 80 as to find a
seat at one end against the metallic washer
15, associated with the packing of the stuff-
ing-box, said washer thus relieving the pack-
Ing 14 from the wear incidental to the seating
of the cushion-spring upon a part of the stuft-
ing-box. This cushion-spring 19 is disposed

in the path of the piston-head 18, that is ar-

ranged for operation in the auxiliary eylin-

00
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der 11, said spring being thus adapted to par- | cut off communication between the working

tially cushion the forward stroke of the ram-
‘head and prevent the piston-head 15 from im-
pinging too forcibly against the stu fing-box.

¢ The working cylinder 10 of the ram 18 pro-

vided with an annular series of radial ex-

haust-ports 20, which are formed in the cyl-

inder at a point in rear of the guide-head 21,

the ram-head 17, which works in sala larger
1o cylinder 10, being adapted to travel thereln

to a point in advance of the exhaust-ports on
the forward stroke of the piston-rod, whereby
the movement of the ram-head to the posi-
tion indicated will release the pressure of the
15 motive fluid in the working eylinder and per-
mit the motive Auid to rush suddenly out of
said eylinder, so that the ram-head will not
travel clear up to the guide-head 21. baid
onide- head has screw-threaded connection
20 with the open front end of the working cyl-
inder for the purpose of disconnecting the
head from said cylinder, said guide-head be-
ing formed with an elongated or extended
portion in which is produced a ouide-opening
25 21°*, preferably rectangular or polygonal in
form. |
One of the essential featuresof a pneumatic

ram embodying this invention is a tool or im-

plement 22, adapted to sever or fracture the
30 rivet or bolt in a metallic structure on which

the ram is adapted to operate for the pur-
pose of demolishing the structure orremoving
bolts or rivets therefrom. Thistool22 (shown
by Figs. 1 and 2) is in the form of a chisel
35 having a polygonal shank 25, which 1s slid-
ably fitted in the guide-opening of the head
91. This tool is thus slidably fitted or con-
fined in the guide-head for a limited move-
ment within the front end of the pneumatic
ram, the inner end of said tool being disposed
in the path of the ram-head 17 for the pur-
pose of having the ram on the forward stroke
of its piston-rod act foreibly against the 1m-
plement, so as to impel the tool with consid-
45 erable energy against the bolt, rivet, or other
part of the work. .

A perforated head 24 is screwed on the
open rear end of the smaller auxiliary cylin-
der, said head having a plurality of ports, as
shown by Figs. 1 and 2, for the free escape
of air confined in the auxiliary cylinder on
the rearward stroke of the piston-rod and the
piston-head 18. Against this perforated head
94 is seated one end of a coiled cushion-spring
z¢ 25, the latter being disposed in the path of
the piston-head 18 for the purpose of cush-
ioning the piston when on its rearward stroke
under the pressure of air admitted to the aux-
iliary cylinder. |

To the main working cylinder 10 is con-
nected one end of a main pressure-pipe 26,
the motive fluid being supplied to the pres-
sure-pipe through a line of hose (not shown)
from a suitable compressor or other source of
65 supply. This main pressure-pipe has a con-

trolling cock or valve 27, which may be

three-way cock adapted in one position

40

50

6o

a |
to | both of the carriage -straps, said stop-pins

cylinder and said main pressure-pipe, in an-
other position to establish communication be- 70
tween said parts for the admission of the
motive finid to the working cylinder in rear
of the ram-head 17, and in its third position
to establish a vent from the working cylinder
to the outer atmosphere while cutting off the 75
low of the pressure fluid from the pipe 20 to
said cylinder. A branch or auxiliary pres-
sure-pipe 28 has one end coupled to the anx-
iliary cylinder 11 at a point between the
stuffing-box 13 and the innermost position 8o
occupied by the piston-head 18, the other end
of said brauch pipe being united by a T-coup-
ling 28* to the main pressure-pipe at a point
above the valve or cock 27 therein. This

branch pipe is provided with a three-way 385

cock 29, the shell of which has an exhaust-
port 29* to the outer atmosphere, and the
plug of this cock is constructed as shown by
Fig. 4, or in any equivalent way, to establish
or cut off communication between the main go
pressure-pipe 26 and the auxiliary cylinder
or to establish a vent from the auxiliary eyl-
inder through the port 29* to the outer air for
the purpose of exhausting the motive fluid
admitted to the auxiliary cylinder 11. 05
The ram of my invention is slidably mount-
ed upon a track-bar 30, which serves to sup-
port the entire pneumatic ram In removable
relation to the work, so as to admit of aslight
traveling motion of the ram under the recoil 100
of the tool from the work. This track-bar is
shown by Figs. 1 and 3 as consisting of an
elongated flat bar rectangularin cross-section,
said bar being provided at its frontend with
a hook 31 and with a plurality of transverse 105
perforations 32, said perforations extending
throughout the entire length of the traeck-
bar. The pneumatic ram is movably mount-
ed on the track-bar by the employment of a
roller-carriage, so that while the track-bar 110
occupies a relatively stationary relation to
the work the ram may be adjusted length-
wise along the bar and be free to travel a lim-
ited distance thereon. Inthe embodiment of
the roller-carriage shown by Tigs. 1and 8 1 115
employ a pair of straps 383 34, which are bent
or doubled around and firmly united to the
working eylinder 10, said straps embracing
the sides of the track-bar. Inthe strapsare
journaled the shafts or arbors of the rollers 1zo
35 36, said rollers being arranged for the roll-
ers 35 toride upon the upper edge of the track-
bar, while the rollers 36 are mounted below

-the track-bar to ride against the under edge

thereof. 'The shaft 36* of one of the rollers 125
35 is provided with a hand-crank 37, which
may be rotated by hand, for the purpose ot
making the carriage and the ram travel length-
wise of the track-bar to assume a proper po-
sition thereon with relation to the work. It 130
is evident that one or more stop-pins 58 may
be placed in an opening or openings 32 of the
track-bar, so as to lie in the path of one or
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‘been coupled with

‘the motive fluid to the

638,028 ' _ 3

adapted to arrest the travel of the carriage
onthe track-barunder the recoil of the chisel
or tool from the work.

It should be noted that the front carriage-

strap 53 must be secured to the working cyl-

inder 10 at a point to one side of the annular
series of exhaust-ports 20 in said cylinder,
thus making the carriage avoid interference
with the proper venting of the'working cyl-

inder.

1'he hook 31 on the front end of the traclk-
bar is of a radius proper to fit a stay-bolt or
rivet on the steam-boiler, so as to support one
end of the apparatus in proper relation to the

work. The other end of the apparatus may |

be sustained or suspended in place by means
of a cable reeved through differential pulleys
and having connection by means of g bail
with the track-bar or the auxiliary eylinder;

but as this suspending means forms no part.

of the present invention and as the same may
be modified within wide limits by a skilled
mechanic I have not considered it necessary

to illustrate such suspension means or more.

particularly describe the same.

The operation may be deseribed briefly as
follows: The pressure-supply pipe 26 having
a hose leading from a com-
pressor or other source of motive-fluid supply
and the track-bar 30 having been properly
fitted to a boltor other part of a metallic struc-

ture in order to support the chisel or tool 22

In proper relation to a bolt or rivet which it
1s desired to sever, the cock 29 in the branch
pipe 28 isopened for the purpose of admitting
auxiliary eylinder 11,
sald fluid acting against the piston-head 18 to
move the piston-rod 16 and the ram-head 17
in a rearward direction.
of the piston the airis free to escape {rom the
auxiliary cylinder through the

back of the head 24, and the smaller piston-

head 18 strikes against the coiled spring 25,
which cushions the back stroke of the piston.

The valve 29 is now turned to the position
shown by Fig. 4 for the venting of the cylin-
der 11, and the valve 27 is opened to admit

the motive fluid from the pipe 26 to the work-

Ing cylinder 10. The motive fluid acts ex-

Ppansively in the cylinder 10 and against the-

ram-head 17 to forcibly impel the piston and
ram-head in a forward direction, said ram-
head striking against the shank of the chise]
or tool and impelling the latter with consid-
erable energy against the rivet or bolt. On
the forward stroke of the ram-head the air in
the front part of the eylinder 10 is free to es-
cape through the ports 20, thereby minimiz-

- Ing air resistance to the forward travel of the

ram-head, and this ram-head is propelled un-
der the energy of the motive fluid to a point
In front of the exhaust-ports 20, which are
opened automatically on the forward travel
of the ram-head for the motive fluid to rush
suddenly out of the working cylinder.

On this back stroke |

ports in the

— .

able mechanism may be
bined with the two valves for opening and
closingthemin the order hereinbefore recited.
~T'he operator may rotate the erank 37 to move

Ielaim is— |

course the valve 27 is manipulated at the
proper period to cut off communication be-
tween the pressure-supply pipe and the cyl-
inder, and if a three-way valve 27 is used in
the main pressure-pipe the valve m ay be ma-
nipulated to permit the motive fluid remain-
ing in the eylinder to be exhausted therefrom
on the back stroke of the piston. Any suit-

adopted and com-

the pneumatic ram to different positions on
the track-bar, and a stop pin or pins 38 may
be employed in the apertured track-bar to
limit the travel of the ram under the recoil

70

75

30

of the tool, thus preventing the ram from be-

ing accidentally displaced on the track-bar.
Changes may be made in the form and Ppro-

portion of someof the parts while their essen-

tial features are retained and the spirit of the
invention embodied. Hence I do not desire
to be limited to the precise form of all the
parts as shown, reserving the right to vary
thérefrom. | |

Having thus described the invention, what

90

1. In an appamtus of the character de-

scribed, a pneumatic ram comprising alined
working and return ecylinders of different
cross-sectional area, a double piston having
its heads of different areas fitted in the re-
spective cylinders, a breaking tool or imple-
ment supported independently of the piston
and in the path of one of the piston-heads,

and a valve mechanism for admitting motive

fluid directly and alternately to said cylin-
ders, whereby the piston is actuated by pres-

sure of the motive fluid in both directions, .

substantially as deseribed. |
2. In an apparatus of the character de-

05

100

105

scribed, a pneumatic ram comprising alined

‘working and return ecylinders of different
~cross-sectlonal area, a stuffing-box between

the contiguous inner ends of said cylinders
and cutting off direct communication there-
between, a piston-rod slidably fitted in the
stuffing-box and provided at its respective
ends with a ram-head and a piston-head, the
ram-head being of larger area than the piston-
head, a tool or implement mounted in the
larger working cylinder separately from the
piston-rod and in the path of the ram-head,
and a valve mechanism for admitting a mo-
five fluid directly and alternately to said cyl-
inders, substantially as deseribed. - |

9. In an apparatus of the character de-
scribed, a pneumatic ram comprising the
alined working and return cylinders of dif-
ferent cross-sectional area and coupled to-

~gether at their contiguous ends, a double pis-

ton reciprocally fitted in said eylinders, a tool
or implement supported independently of the
piston and in the path of one head thereof,

- Of | recoil-springs disposed at opposite ends of

ITI0O
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the return-cylinder for cushioning the stroke
of the piston in either direction, and a valve
mechanism for admitting a motive fluid di-
rectly and alternately to said eylinders, sub-
stantially as described.

4. In an apparatus of the character de-
scribed, a pneumatic ram comprising the con-
nected non-communicating working and re-
turn eylinders, a guide-head mounted in the
working eylinder, a toolorimplementslidably
confined in the guide-head, a piston-rod hav-
ing the ram-head and the piston-head of dif-
ferent areas and fitted in the work and re-
turn cylinders respectively for the ram-head
to act against the tool or implement, a vent-
port in the working cylinder adjacent to the
ouide-head and adapted to be opened by the
travel of the ram-head, and a valve mechan-
ism for admitting motive fluid directly and
alternately to said cylinders, substantially as
described.

5. In an apparatus of the character de-
scribed, a pneumatic ram comprising alined
non - communiecating cylinders of different
cross-sectional area and coupled together at
their contiguous ends, a piston-rod working
in said eylinders and provided with the ram-
head and the piston-head, the ram-head be-
ing of greater area than the piston-head, a
tool or implement mounted slidably in the
working eylinder and in the path of the ram-
head therein, a valved pressure-pipe connect-

ed to the working cylinder, and a valved

branch pipe coupled to the pressure-pipe and
to the smaller cylinder, the two pipes com-
municating with the respective cylinders abt
points contiguous to each other and on oppo-

site sides of the division between the cylin-
ders, substantially as described.

6. In- an apparatus of the character de-
scribed, the combination of a track-bar, a
pneumatic ram, and a roller-carriage support-
ing the ram and freely mounted on said track-
bar to have unrestrained travel thereon un-
der the recoil of the ram, substantially as de-
scribed.

7. In an apparatus of the character de-
seribed, the combination of a track-bar, a
roller-carriage arranged to have unrestrained
free traveling play, a pneumatic ram mount-
ed on the earriage to move therewith on the
track-bar, and a cutter-tool supported by an
element of the ram and in the path of a fluid-
actuated member of the ram mechanism, for
the purpose described, substantially as set
forth.

3. In an apparatus of the character de-
seribed, the combination of a track-bar hav-
ing means for supporting the same In place,
a roller-carriage adapted to the track-bar to
travel freely thereon, a ram mechanism
mounted on the carriage to travel and recoil
therewith, said carriage having means where-
by it may be adjusted manually on the track-
bar, and a stop on the track-bar to limit the
recoil of the ram and the carriage, substan-
tially as described.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

ARTHUR L. HUMPHOREY.

Witnesses: I

. . SCHREIBER,
CrAS. L. CUNNINGHAM.
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