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Patented Aug. 19, 1952

UNITED

STATES PATENT OF

2,607,559

Ernest H Forss, Rockford Ill., assrgnor, by mesne" U
_assignments, to Skilsaw, _Inc., Chlcago, Ill., a._ :

corporation of Delaware - i
Apphcatxon November 3, 1944, Senal No. 561,7 89 L
o (CL 25 ;13 oo ;

BRI 6 Claims.
" This inventron relates to 1mprovements 1n
pneumatic riveting’ ‘hammers .and. has.for.. its
principal object -the. provision of a, slow-h1tt1ng
hammer having such fine control of air delivery
that a: single light rap may. be given: the.rivet
set, thus better adapting the tool to use in, air-
plane manufacturing- plants where: the hght rap
serves as signal from the operator on the out-
side of an airplane fuselage to his or her helper

inside who backs up the rivets which rivet will

next be hammered, thus reducing to a m1mmum
any likelihood of the relatively frail aluminum

wall that is being riveted being dented ‘or.even
punctured, -and requiring removal of a large

panel as a result of the: fa1lure on the part of ;

the ‘helper. to back up the .proper . rlvet .

Successful riveting, whether done by sk1lled or
semi-skilled ‘workers; depends to a very large
extent on the operator’s ability to ‘control. the
movement of the throttle valve. Small r1vet1ng
hammers naturally require only a small, volume
of air. It is, therefore, necessary: for the oper~
ator of such a hammer to-be able to control the
movement, of the trigger:so that the valve may
be opened at a uniform rate,: S

. An improvement in tngger control over the
ex1st1ng and conventronal types is especlally “de-
sirable -in the offset handle type of hammers
to which this mventmn refers The reason is
that in -this type of hammer the movement. of
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the- trigger -is in the opposlte direction. to the -

pressure applied by the operator’s hand for hold-
ing the rivet set on the rivet.

By using the novel feature of a double gmde
the trigger-in the hammer of my mventwn can
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be made wide enough to. provide a comfortable )

grip for two or three fingers.. This enables the
operator to effect - uniform movement of the
trigger - by the squeezing of his ‘or- her hand
around the handle.
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.- Another feature of this. constructmn 1s that )

the: comfortable two or three finger grip reduces
finger fatigue or cramp, ‘Whlch is greatly appre-
ciated, espec1ally by female operators. .

-The invention is illustrated in the accompany-
mg drawing, in which—

Fig. ‘1 is a longitudmal sectlon through a
pneumatm nveting ‘hammer embodying my in-
vention; ..

Fig, 2 is an enlarged sect1ona1 deta11 of - the
throttle valve,. and. -

Fig. 3 is a section through the a1r regulator
on an enlarged scale.

The same reference numerals are. apphed to
corresponding parts throughout the views..

The hammer comprises o barrel portion 4 in
which a bore: 5 is prov1ded for. the. rec1procable
piston 6, adapted to strike the inner end of the
shank T of the rivet set 8 entered in the outer
end. of the bore. The rivet set is: retamed by
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tion,, ind1cate

_a bee-h1ve sprmg 9 mounted on. the outer end

of the barrel. . The throttle valve.of my inven-

meral 10, controls the dehvery of air to the valve
mechanism (1 which fits inside the counter-bore
12 in the rear end portion {3 of the barrel ‘and
is arranged to direct the. air alternately to the
opposxte ends of the bore 5 so. as.to propel the
p1ston 6:back and forth The valve mechamsm
11 is.of a Well known form and no invention is
claimed in. any of. the details thereof ‘The rear
end portm;n 13.0f-the barrel is externally thread-
ed for: connectlon to. the upper end portlon i4
of . the. handle 15, the latter bemg internally
threaded as; 1nd1cated ‘at 16 for such connection
i1 is. the; a1r mlet opening to the valve mecha—
nism._ A1 prov1ded in. the handle 15, and 18 is
the ‘exhaust openmg provrded in. the rear. end
portion of the barrel, and 19 is a split sheet metal
deflector. ring to direct. the- exhaustmg air down-
wardly in the operatlon of the: hammer ,
.'The. throttle valve . {0, i accordance with. my
1nventron, compnses a- tapered but: nearly ‘eylin~
drical.. head 20 on a stem. 2l recrprocable in a
gulde 22 prov1ded therefor . 1n a: valve bushmg
23 ~The: latter is: threaded as: 1nd1cated at.. 24
for assembly ina bore 25 prowded in_the handle
i5 and is locked in ‘place by a pin 23’ driven
into- reglstermg holes in the handle and bushing.
The bushmg is counterbored and radially ported
at its inner end, ‘there being a series of radial
ports 26 in a smaller counterbore on one side of
the valve seat 21 commumcatmg with the inlet
passage- 1 leading to the valve ‘mechanism 1.
On the other side of the seat 21 the valve bush-
ing has a. cyhndrlcal counterbore 28 that: is only
slightly larger .in, diameter than ‘the large end
of the tapered head 20 of.the valve, whereby
to- provide a small tapered clearance between
these. parts for fine air meterlng and accord-
ingly make it possible for the. operator. to give
signal raps with the hammer when the throttle
valve 10.is .opened slightly. .For example, the
counterbore. 28 in one, hammer made in accord-
ance with my 1nvent1on is reamed to. the dimen-
sion 3437 in., plus .0005 in., and the head.20 is
3420 in. at the small end-next to. the bevel por-
tion 29 that cooperates with the seat 21, ‘and. is
3437 in., minus .0005 in. at ‘the large end and
the head 20:is of such length in relation to the
bore: 28, as.indicated in Fig. 2, ‘that- the :large
end- projects only slightly.from the counterbore
when the:throttle valve is closed.. The parts, in
other words, are shown exaggerated in Fig. 2, in
order- better to illustrate the tapered clearance
but. in actual manufacture there is only 'a very
small clearance between.:the ‘large end of the
head 20 and the counterbore 28 when the valve. is
closed. A coiled compression-spring 38 engages
at one end in g socket: 31 provided. therefor in
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the back wall of the handle (5 and at its other three fingers and operated Uniformly by closing
end fits over-a reduced pilot portion 32 provided the’ hand more or less tightly on ¥ e-;handle, is
on the back of the head 20, and tends normally ‘niovel.  The two or three ftiger trigger is particu-
to hold the valve closed. The valve is arranged  larly important in the offset handle type of ham-
to be opened by depression of the trigger 33 -5 “mer because in this type the trigger movement
whereupon air under. pressure :is delivered past - -:.is in :the opposite direction to the pressure ap-
the throttle valve 10 through the inlet passage : . plied by the operator’s hand for holding the rivet
T to the valve mechanism [ for operation of . set on the r1vet The comfort obtained by this
the hammer. The tapered clearan ree-finger grip reduces finger
not only fine air metering to enablé giving signal 10 , and, of course, that is great-
“raps but it also permits fine control of the speed. 1y appreciated by all operators, and especially
In fact, this throttle valve .18 gives-Such Sensi=. . .woémen operators. .

tivity in regard to speed governing, thaf an.air The .air regulator 34 comprises an elongated,
regulator is usually not necessary, although one tubular "body with an ansular branch portion
is shown at 34 connected, as at 35, to the lower 15 47 cast integral therew1th, A valve seat 48 is
end of -the handle _between the -air - hose “not formed intermedmte t;ne 'nd : "f' bhe’ ody in-
shown) and the ha.ndle, € ¢l : gitadingl &
an' mto the hammer

at 35
AThe tilgger 33 m accordance Wlth m

a screw-dnver hit” extenswn 58 % prova.d’
the tapered end 55 ef f/he et

the stem 56 at 1ts inner end‘ oithe stem BB a?nd
is slotted ‘at- it outer - €1x as{ab Bk

in ‘a°hole in the outer end of YHe st 7‘55:~ A
coﬂed compressmn~ '

- pl
desired to increase or-decréasethe f i
the hamimer the opérator ean pull vt the knoh
Aenough to unloek £ al

k‘nob 51 is returned o its locked posmlen :

wil ‘remain in ‘such pesmon unde1 actio

sprmg 65. The air pressure actiz
Stom: £

" depression of
bvushmg 38 &

with much less Tesistafee t urnifg ~'Theip051-
tive locking featiive elimait ot
any accldental change in* t_

in opers
It is" beheved the -feregmng descrlptle

ated dlrefctly by the tngger ‘as chstm ish p
the usual ‘arfangenieriv-of - iberimediate 1inkase 5
or.ai - intermedidte. pivoted ~bell »erank irember
arranged-to transmitimévement from: the trigger
10 the:valve, such érrangements invarigbly.re=
-sulting :'in - too- much -friction .and. consequently

 causing fatigue for. the operator ultimately. 80 45 nap e pomon in
far-as1 am aware this.doublé.guide for the trigger conveying motive b
in.which the valve stem:24 is.disposed parallel to source-t6 the fluid actuated Dot of the tool; twio
the trigger stem- 37 for operation in.a direction  hushings in $aid “handie ‘nctrahsveise. relation
substantially -parallel .%o . the: baitel 4 of'the %o §5id passage disposed in Substantially parallel
hammer,. the trigger ‘being - gripped -by twe or 75 felationi to one ‘another, ofe of ‘said . bushings

tions and adapta,tmns
I clalm

=%
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serving as a valve stem guide and having a coun-
terbored and ported end opening into the passage
and providing a valve seat on the end thereof,
the other bushing being out of communication
with said passage and serving as a trigger guide
bushing, a valve reciprocable in the valve stem
suide bushing having a head arranged to engage
the aforesaid valve seat to close the ported end of
said bushing to stop fluid flow from said passage
and having an operating stem slidable in said
guide and projecting therethrough for operation
by the trigger, a trigger abutting the outer end
of said stem having a guide stem reciprocable in
the trigger guide bushing, and spring means nor-
mally closing said valve and holding the trigger
in an extreme position relative to said handle.

2. A structure as set forth in claim 1, including
a pin entered in a hole in the handle in trans-
verse relation to the trigger guide bushing and
entering a registering hole in said bushing to
hold the same against endwise displacement from
said handle, said pin having at least a portion
thereof projecting inside the bushing in trans-
verse relation to the bore thereof and entered
transversely in a longitudinally extending slot
provided in said trigger stem, whereby to hold
the trigger against turning relative to said handle
about said stem as a center and also to retain
said stem and limit endwise movement thereof
and accordingly limit movement of the trigger.

3. In a fluid actuated tool, a body having a
handle portion in which there is a passage for
conveying motive fluid under pressure from a
source to the fluid actuated part of the fool, a
valve stem guide bushing in said handle in
transverse relation to said passage, said bushing
having a counterbored and poried end opening
into the passage and providing a valve seat on
the end thereof, a trigger guide in said handle
portion in substantially parallel relation to said
valve bushing, a valve reciprocable in the valve
bushing having a head arranged to engage the
aforesaid valve seat to close the ported end of
said bushing to stop fluid flow from said passage
and having an operating stem slidable in said
guide and projecting therethrough for operation
by the trigger, a trigger disposed in transverse
relation to the valve bushing and trigger guide
and abutting the outer end of said stem and
having a guide stem reciprocable in the trigger
guide for a parallel sliding relationship between
said valve and said guide stem regardless of the
location of the point of application of pressure
on said trigger, and spring means normally clos-
ing said valve and holding the frigger in an ex-
treme position relative to said handle.

4. A structure as set forth in claim 3, includ-
ing a pin entered in a hole in the handle in
transverse relation to the trigger guide and en-
tered transversely in a longitudinally extending
slot provided in said trigger stem, whereby to
hold the trigger against turning relative to said
handle about said stem as a center and also to
retain said stem and limit endwise movement
thereof and accordingly limit movement of the
trigger.

5. In a fluid actuated tool, a body having a
handle portion in which there is a passage for
conveying motive fluid under pressure from a
source to the fluid actuated part of the tool, a
valve stem guide bushing in said handle in trans-
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verse relation to said passage, said bushing hav-
ing a counterbored and ported end opening into
the passage and providing a valve seat on the
end thereof, a trigger guide in said handle por-
tion in substantially parallel relation to said
valve bushing, a valve reciprocable in the valve
bushing having a head arranged to engage the
aforesaid valve seat to close the ported end of
said bushing to stop fluid flow from said passage
and having an operating stem slidable in said
guide and projecting therethrough for operation -
by the trigger, an elongated trigger disposed in
transverse relation to the valve bushing and
trigger guide and abutting near its one end the
outer end of said stem and having a guide stem
near its other end reciprocable in the trigger
guide, the trigger guide and valve stem guide
being mounted for parallel sliding movement re-
gardless of the location of the point or points
of application of finger pressure on said trigger,
and spring means normally tending to close the
valve and return the trigger to retracted position.

6. In a trigger controlled portable pneumatic
tool of the character described, comprising a body
having a passage provided therein for conveying
motive fluid under pressure, a reciprocable valve
in said body controlling fluid flow in said pas-
sage having an operating stem projecting out-
wardly through a guide in the body for opera-
tion externally thereof, a single spring holding
the valve normally closed, the motive fluid pres-
sure being active in the same direction on the
valve, an elongated trigger disposed in trans-
verse relation to and abutting the outer end of
said valve stem to open the valve against the
spring and motive fluid pressure by finger pres-
sure on the trigger, and a trigger guide stem in
rigid transverse relation to and projecting from
the trigger in the same direction as the valve
stem and in spaced parallel relation to the latter
and slidably and non-rotatably received for lim-
ited reciprocatory movement in a guide provided
therefor in said body so as to slide in unison and
parallelism with the valve stem in the manual
operation of the trigger.

ERNEST H. FORSS.
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