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vthll of the holdmtr-up device.
side elevation of the riveter and the 1notor .
connected together by a universally-jointed

UNITED STATES

PATRICK JAMES CHARLES OF BELFAST, IRELAND

PORTABLE RIVETING &c., APPARATUS

SPECIFICATION forming part of Letters Pa,tent No, 700, 481 dated May 20,1902,
Apphontlon filed April 18,1901, Serml No. 56,567, :

To all whom zt may concermn:

Be it known that I,- PATRICK JAMES‘
CHARLES, electrical engineer, 4 subject of the
King of Great Britain, residing at the eity of -

Belfast Ireland, have 1nvented certain new

and useful Improvemente in Portable Rivet-

ing, &e., Appamtns, (for which application
has been made in England under No. 17,073,

lowing is a speclﬁcamon
ThlS invention has for its ob]ect an im-

proved portable apparatus in which the: op-
erations of hammering, punching, riveting,
or calking are performed " mechamcally, also_
a holdmfr-up device for use in conjunction.
| for any leakage that has taken place.

therewith in riveting and like operations.:

- In the accompanying drawings, Figure . 1
1s a sectional elevation of the’ 11vet1ng ma-.

chine; Fig. 2, a sectional view of the cam de-
vice and 1ts appurtenances, taken at right
anfrles to Fig. 1; Fig.:3, a sectional eleva—
Fig. 4 is a

telescoplnvshafb andsuspended from an over-

 head wire. Tig. 5isa view, on alarger scale,
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. Figs. 1 and 2, and a holding-up. devwe, Fig.’
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of the valve of one of the air-chambers. Fig.
6 illustrates a modified form of the holdmfr-
up device.  Fig. 7 is'a'sectional view, on an
enlarged scale, ‘of the air-chamber valve.

As applied to riveting operations, I employ
two apparatus——namely,a riveting apparatus,

3. In the riveting apparatus 1 employ a re-

ciprocating hammer-shafﬁ o, actuated by an.

electromotor or other source of power, and
holding-on electro or other magnets b for at-
tachmw the machine to any “steel or iron
structure, sich as e If electromagnets be
the magnets employed, a rheostat is by pref-
erence prov1ded to 1egula,‘ue the strength of
adhesion to suit the various work: bemtf done.

" The reciprocating hammer-shaft a, whlch is

provided at one end with a hammer-head, is
operated by mean§ of a rotary shaft d,driven,
preferably, direct from an electromotor (pref-
erably by a flexible shaft or a.rigid one might
be used) or other sotrce. of power, and on
this rotary shaft d are cams e; which strike
against rollers or studs f on the reclprocatmg
shaft @, which cause the latter to reciprocate
longitudinally at each rotation of the rotary

shaft a.
eylinder 7 is compcnsated for by prov1d1n0’ a:
-valveg,whlch opens.inwardonly.
| the cam or cams e force the shaft o against . = -
its spring ¢ the air is compressed in the air:: -
chamber ¢, and this'valve j is tightly closed::

\No model )

| shaft d. - At the opposwe end of the shafb to’ ."'-4 g

that of the hammer-head is a spring g, inter- R
is practically air-tight and cushions the blow . o &

.of the cam or cams e on the sprmv hammer- SR T
Any leakage' of .air from:the air- .- °}

posed between the end of the shaft"a anda
piston % in an air-eylinder 7., “Thisg piston %

Thuswhen: " %

on its seat, so that an air-cashion‘is formed
but when the piston 7i rebounds it draws: i
sufficient air through the valve to. compensat

spring % may be inserted in the air-chamb

if desired, to insure the. rebound of the pls-'

ton.  In one form-of my apparatus the ham-

erable part of its length by a casing or outer
tubular shaft /.

in this outer tubular shaft / and also through
the reciprocating hammer-shaft . Through -

mer-bar is inclosed and guided for.a ¢onsid~ - 3

A cross-slot m is provided - Bt

5

these slots m m the rotary shaft d, on which

are fixed the cams. e, passes, the cams being =~

fixed on each side so as to strike against the
rollers f or studs on the hammer - shaft a,

which rollers: or studs also project through . = -
the slots m in the outer tubular shaft7, Pro- :

vision'is made for placing the hammer-shaft

aatanyinelination within the range for which "

the machine is constructed. For this purpose

“the outside of the outer tubular shaft [ near
‘one end is made spherlcal ‘externally atn, and

this is mounted in- a coneave spherical bear-
ing or socket o, fixed in the yoke or plate P,
that connects the electromagnetic. pole- pleces
¢, thehammer-bar a working,of course, in this
outer tubular shaft 1.
seribed constitutes a ball-and-socket joint,
allowing the hammer-shaft ¢ being ineclined
in any divection within the . range : for which
the machine is constructed. Ib is. obvious,

however, that I.do.not conﬁne myself to a’

ball-and-socket joint, as a trunnion or othet
suitable arrangement for placmg the hammer-
head at any reqmred inclination. for deliver-

The construction de-.
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ing the blows can be used in pla,ce thereof. .

Aux111ary springs could be provided on ‘the
striking-surface of thé cams, so arranged as
to absorb to a er eat extent the shocks ocea-
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sioned by the striking of the cams against
the studs or rollers.

The holding-up device for riveting opera-
tions is attached to theiron or steelstructure
by an eleetro ov other magnet 7, the same as
the riveting device. It comprises a bolster
orholding-up head s, which is.mounted, pref-
erably, in a socket or eylinder, also secured to
the yoke or plate u, that connects the mag-
netic pole-pieces. The bolster or holding-up
head s has a spring », which causes the bol-
ster to instantly spring back after the blow
has been delivered, and it has also a spring
or air-cushion directly behind it, which ab-
sorbs to some extent the blows delivered by
the hammer-shaft ¢ on the other side of the
plate ¢ being riveted. This air-cylinder w
has a valve similar to that described in con-
neclion with the riveting apparatus.

In action the cams ¢ on the rotary shaft of
the riveting apparatus strike against the roll-
ersor studs £ on the hammer-shaft , sliding
the latter longitudinally and compressing the
springg. Immediately thecamshave passed
the rollers fthe hammer-bara flies back by the
action of spring ¢ and delivers the blow, and
the continuous revolution of the cams ethus
sets up a rapid reciprocation of the hammer-
head, which gives the rapid hammering or
riveting strokes against the rivet. The in-
clination of the hammer - shaft « can be
changed at pleasure while the machine is in
operation.

If desired, the air-cushion % could be dis-
pensed with and an iron-clad magnet em-
ployed in place of the electromagnets. This
class of magnet has a very powerful grip,
which will cause it when the blow has been
struck to rebound into position and immedi-
ately reattach itself. ‘

If desired, the head or bolstersof the hold-
ing-updevice can be dispensed with and tools
of any suitable shape or configuration ap-
plied to the work tosuit confined or restrict-
ed spaces. ‘

The invention as applied to hammmering,
punching, and calking will be obvious with-
out further description.

Fig. 6 showsthe hammer-bar of the holding-
up device extended in length, so that it can
be laid hold of by the operator and used as a
device for driving home the rivet preparatory
to the magnetism being applied.

In thus describing the invention I wish it
to be understood in conclusion that I do not
confine myself to the exact details set forth,
as these can be altered to some extent with-
out departing from the nature of the inven-
tion. Thus, for example, a device such as
shown in Fig. 4 may be employed for sus-
pending the apparatusand preventing it from
falling off should the magnets release their
hold. The riveting apparatus 8 and the mo-
tor 7 are suspended by small pulleys 2 from
an overhead wire 8. This wire might, how-
ever, be replaced by another suitable sup-
porting device. The riveter Sisshown to be

700,481

connected by wires 4 to a rheostat 5 for regu-
lating the current and the electromagnets,
and a telescoping universally-jointed shaft 6
is shown connecting the motor to the riveter.
The wire 3, with the pulleys 2running thereon,
allows considerable play to the apparatus, so
that it ean be shifted from hole to hole along
the plates.

I claim as my invention—

1. In aportable riveting, punchingand like
apparatus, the combination of a cylinder, a
shalt having a hammer-head atits end adapt-
ed to be gnided in the axis of said cylinder, a
piston air-tightly packed in said cylinder, a

-compression-spring between said shaft and

said piston, means for forcing back said shaft
intermittently againstthe action of said spring
and piston, and means for holding said appa-
ratas upon the work-piece, substantially as
set forth. o ‘

2. Inaportableriveting, punching and like
apparatus, the combination of a support-
frame, means for holding said frame upon the
work-piece, a shaft having a hammer-head at
itsend slidably mounted in said frame, means
for imparting a backward movement to said
shaft, a eylinder at rear of said shaft, a piston
fitting in said eylinder, a compression-spring
between said piston and said shaft, an in-
wardly-opening valve upon said eylinder and
a spring in said cylinder at rear of said pis-
ton, whereby the piston is caused to rebound
after compression, so that air is permitted to
enter the cylinder through the valve to ve-
place any that may have escaped during com-
pression.

3. Inaportable riveting, punchingand like
apparatus the combination of a support-
frame, means for holding said frame upon the
worlk-piece, a guide mounted in said support-
frame, a shaft having a hammer-head at its
end mounted in said guide, a compression-
spring at the rear of said shaft, a piston at
the rear of said spring, an air-compression
eylinderin which said piston fits, an inwardly-
opening valve on said cylinder, and means
for intermittently forcing back said shaft
againstthe pressure of the spring and the com-
pressed air. .

4, In a portable riveting apparatus com-
prising a riveter and a holding-up device
adapted to be separately held upon the work-
piece by non-meckanical means, the combina-
tion of a shaft having-a hammer-head at its
end, an air-compression cylinder, a piston in
said cylinder in connection with said shaft,
means for intermittently forcing back said
shaft against the action of said piston, means
for forcing forward said shaft after each back-
ward movement, a bolster in said holding-up
device, means for pressing forward said bol-
ster, and an air-cushion behind said bolster
whereby it is forced toward the work-piece
to support the rivet.

5. In the holding-up device of a riveting
apparatus, the combination of a support-
frame, means for holding said frame upon the
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work-piece, a cylinder in said fmme, a bol-
ster adapted to fit in said.cylinder and di-
rectly connected with a holding-up head, a

springadapted to force said bolster out of said
cylinder, and an inwardly- opening valve.on
said cylinder .whereby air may enter to re-

‘place any air which may have escaped when

the bolster was forced backward.
6. In" a portable riveting, punching and
like apparatus,the eombmanou of a support-

. frame p, a cylindrical guide-sleeve ! mounted
in said support-frame, a shaft having a ham=-.

mer-head at its end- adapted to slide in said
guide-sleeve, a spring ¢ at rear of said shaft,
a, piston h dt rear of said spring, & eylmder
in which said piston fits, an inlet-valve 7, and
means for mtermlttently pressing.-back said

shaft against the actlon of said spr‘mnr and’

piston. :

7. Inaportable nvetm punehlntrandhke
apparatus, the eombmatlon of a support-
frame p, a eylindrieal guide-sleeve ! mounted
in said support -frame, a shaft having a ham--
mer-head at its end adapted to slide in said
guide-sleeve, means for'lm partlnw abackward
movement to said shaft a spring g at rear of
said shaft, a piston 7 at rear of said spring,

3

a cylinder in which sald piston fits, an inlet-

‘valve on said cylinder, and a spring in said
cylinder at rear of said piston %, whereby the. 30"
vplston is caused to rebound afber a‘compres-
“sion so that air may be caused to enter by the
-valyve to replace any air that may have es-

caped during compression., _
8..Ina holdlntr-up dev1ce fora rlvetmfrap- 35
paratus the combination: of a support -frame = -
u, & eylinder -2 mounted ‘in said’ support
frame, a bolster fitting in said ‘“cylinder, a

‘holding-uphead s attached tosaid’ bolster,an

mwardly opening valvejon said eylinder,and 4o°
a spring adapted to force said bolster: ot~
wardly from said cyllnder, whereby the bol- "
ster always rebounds-in the cyhnder after

.compression and causes air to enter through

the valve j to replace any.air tAhat may have 45

-esc‘tped during compression.

In witness whereof I have hereunto. swned
my name, this 12th day of March, 1901, inthe
presence of two subscubmv Wltnesses

PATRICK: JAMES CHARLES

\Vltnesses
G..C. DYMOND,:
CHAS. H. STEVENS.,




