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Io all whom it m@y cancern |
Be it known that we, JOSEPH J. TYNAN and

- HeEnrY C. MOSTILLER citizens of the United
States,residingin the elty.and county of Phila-

5 delphia,, in t.-he State of Pennsylvania, have

invented certain new and useful Improve-

- ments in Pneumatic Rwetmg Appmabus, of
which the following 1s a specification.

- Our improvements relate to a well known |
10 class of pneumatically operated riveting ma-
chines, In which, in the tubular bore of a main

casing,is 1110unted free forlongitudinal move-
ment -a protruding tubular hdmmer carrier
embodying a hammer race, in which in turn
15 is mounted for very rapid reciprocation a

hammer which in its movement acts against

a rivet tool which, in the operation of riveting,

encounters and upsets the metal of a rivet or

~other body.

The presence of the protrudmg hammer car-
rier dispenses with the necessity for carrying
‘the main casing of the machine into close prox-
imity with the meta,l to be operated upon, and,
~ therefore, of removing it from proximity 60
25 said metal each time one rivet tool is to be
‘replaced by another; dispenses with the ne-

2'0

‘cessity of carrying. the main casing of the ma-
chine forward as the rivet operated upon is
beaten down, to maintain the rivet tool in po-

30 sition to operate against the rivet; and en-
- ables, tulthelmere, the emplovment of the

appemt_us to upset rivets in spaces between
projecting girders and in other restricted
areas in which the main frame of the machine

35 could not be entered, and in which, therefore,

but for the additional range of movement af-
_______________________________ f.orded___b}e_____bhe hammer carrier, the apparatus.:| 1

“could not be employed.
- Inapparatus of this class as heretofore con-

40 structed, the hammer has been mounted in
the tubular interior of the hammer carrier,
and by virtue of suitable air spaces and ports

and port controlling devices, with which the
‘hammer ¢arrier has been provided, the com-
45 pressed air entering through the lower or rear
end of the main casing and through the open
lower or rear end of the hammer carrier, has,
when turned on, operated to occasion the very
rapid reciprocation of the hammer and the

extension or protl usion of the hammer ear- 50

rier, said two movements taking pla,ee prac-

tleally contemporaneously.

In apparatus of this character; especmlly
of large size, difficulty has béen eneountered
in the mp1d movement of the machine from 55
one rivet to another, in so setting the appa-

ratus that when the hammer carrier carries
the rivet tool against the rivet said tool will;

-under the a,ctua,men of the hammer strike the

rivet fairly on its end, the f:equenn result 6o

‘having been that wheu the hammer carrier
‘has risen to the limit. of its stroke the rivet

tool has beaten against the metal in the vi-

cinity of the rivet, and, its strokes being made

very rapidly, effeeted a very considerable bat- 63
tering of said metal before the operator could
a,dJust the main casing on its bearings to
cause the rivet tool to strike the rivet alone

It is the object of our invention to provide

‘a pneumatically operated riveting machine 7o
of the general class indicated, in whlch the
| hemmer carrieron the one hd.[ld and the ham-

mer on the other shdll be eub,]ect to inde-

pendeut control. o B
‘When these two (.,Iements are 1udepend- 73

e_ntly controlled the rivet tool may be caused

tostrike therivet fair and the eonsequent bat-

tering of the surface adjacent thereto be |

_ a,vmded

In our lmpreved eonstruotlon the hemmer 80
carrier with the hammer and riv et tool at rest
within it, may be caused to protrude to the
limit of its movewment, in which position the

‘rivet tool will be br ought within a very mi-

nute distance of the rivet to be operated upon, 85

- - [ e L A B N T e Rt o e e o T - e £ e

& Wh@thel or not the rivet tool is in p_oeluon to
‘strike a fair blow, so that, if not, the machine

can be adjusted to bring it into such posi-
After this has been done the hammer go

can be thrown into operation to, through the

‘adjacent metal plates.

rivet tool, upset the end of the llvet and such

‘upsetting will be a,(,eomphshed without any

uncertainty or unnecessary b&bbelll’lﬂ‘ of the .
| 935

In the preferred embodiment of ourinven-
tion illustrated in the accompanying draw-
ings and herein described, we set forth the
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| mdependent control as aeeemphshed in con-

. nection with independent air passages, one of
~which affords access for air to effect the re- |

ciprocation of the hammer and the other of
which affords access for air to effect the pro-

- trusion of the hammer carrier, both of said

IO

trolled by a single controlhn valve plug.
~ In the aecempanying drawmgs we show,

and herein we describe, a good form of a eon‘-"

- venient embodiment of our invention, the

20

particular subject-matter claimed as nevel

being hereinafter definitely specified.
In the accompanying drawings, .
Figure 1 isa view, partly in central section
and parlly in elevatlon of an apparatus em-
bodying a preferred form of our improve-

ments, the portion of the main casing near-
est the eye bemg supposed removed 130 ex-'

hibit fhe interior construction.

Figure 2 is a central longltudmal seetlon |
of the lower end of the main casing, the con-
trolling valve plug being shown in elevation,
said pluﬂ' being-illustrated as in the position

it occupies when the machine is at rest.

Figure 3 is a sectional elevation on the line -

3—3 of Figure 2, with the parts :m the position

- -shown in s.-,ud qure 2.

0

' 35

Figure 4 is a view similar to Flgure 2, 111us-—
trating the valve plug,

position llltzstra,’ned in said Flgure 4, |
- Figure 6 is a view in side elevation, illus-

*_tmtmu' the exterior of the lower pmtmn of

. the main casing, the position of the control-

- ling valve plug and inlets being illustrated

in dotted lines, said plug being _shown in this

figure, as also in Figure 1, as set in position

it oceupies when the air is being conducted
to the hammer.

45

Figure 7 is a view in Slde elevation of the

parts shown in Figure 6, sight being taken

~toward the lower fdce of the parts as shown

in Figure 0.

Similar letters of referenee mdleahe eorre-_'

~ sponding parts.

50

55

60

In the drawings,

A indicates Lhe main easmﬂ‘ or frame, be-
“ing a tubular eylindrical structure. embody--
1 in-g what we term the carrier chamber A’ and

the guide chamber g, which last named echam-

ber is in the form shown an axial eeutmua-'
tion of the carrier chamber proper.

The carrier chamber and guide cham'ber’

areconveniently of eircular section. The up-
per end of the carrier chamber 1is closed by a
web B which embodies an axial aperture with-

“in which the hammer carrier snugly fits. -

Care arms or trunnions extending out from

the main casing, which are to be entered in

'_embd,ble bearings in any convenient yoke or
“frame, for the support of the apparatus.

'The lower end of the casing is closed by a

“however, in the DOS1-
~ tion it occupies in gwmﬂ' the le.:td to the air
through the carrier air inlet.

- Figure 5 is a sectional elevatwn on the lme
- 5—5 of Figure 4, the parts being in the same

2

air passages, however, being prefembly con- |

~web or block D, penetrated, however, by two |

664,596

hammer air inlets, as we term them, e, smd a

carrier air inlet, as we term it, f, all three of
which inlets are intersected by a transversely

valve plufr  which coutrols them.
‘The hammer air inlets e open into the rear
or lower end of the guide chamber, and the

_earrier air inlet extends up through the wall

of the guide chamber and opens through the

‘rear end of the carrier chamber proper.

The outer ends of the hammer air inlets
and carrier air inlet open into a threaded re-
cess H in which may be engaged a threaded
thimble or ring at the extremity of an air
pressure: Supply plpe not shown. |
- The hammer carrier consists in ‘the form
shown of a ¢ylindrical body j disposed within

the carrier chamber but protruding through-

an opening in the end plate or web B thereof

1 8aid ecarrier having the head J and an open
tubular -extension J’ which pro;eets within
| the gnide chamber.

"~ The open lower or rear end of the carrier
within the guide chamberisshown as provided
with a cup lea,thel packing or washer < mount-
ed upon its lip, and secured in position in
any convenient and usual mannper.

which enters through the inlets e, between
the wall of the carrier and the wall of the
guide chamber.

- Within.the hollew mterlor of the carrier is

mounted the hammer K, hereinbefore re-
ferred to, which, under air pressure admitted

| through the hammer air inlets ¢, and into the

body of the hammer carrier through the rear

rear end thmugh which the air has aceess to
the operative parts being indicated in dotted

line in Figure 1) will be caused to reciprocate

within its race-way in said carrier.
L is a rivet tool of any selected form mount-
ed in the open upper end of the earrier, and

‘adapted to be encountered by the hammer in

the reeiproecation of the latter, through which
tool the impact of the hammer is tr a,_nsml,tted
to-the rivet or other device operated upon.
The form of the hammer, the arrangement
of the hammer race, the form and dlprbIBIOH

| of the valve passages, valves, and mechanism

by which the air entering bhmugh the ham-
mer air inlet and into the carrier occasions

the operation of the hamwer, form in them-
selves no part of our improvements and are,

therefore, not herein illustrated and de-
scribed, and any such known mechanism suit-
able for the ‘purpose may, of course, be em-

-pleyed

4" are outlets thr'ouwh which the air enter-

d uebed to the interior of the hammer carrier,

escapes after 1t has acted upon the hammer
opemtmﬂ' mechanism, into the upper or front
portion of the carrier chamber, and 4" are

7O

extending valve seat in which is mounted a

75

30

go

The
washer. precludes the entrance of the air

95

100

end of said carrier (the opening thleuwh said

105
110
115

120 .

125

ing-through the hemmer inlet ports-and con--

130

openings through which said air escapes from

said chamber to the atmosphere.
In ourim proved eonstruetlon as lllustrated
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a piston head, so to speak, within the lower

or outer portion of the earrier chamber proper,

that is to say, the side walls of the lower por-
tion of the carrier chamber proper are imper-

. forate, and the lower portion of the carrier

IO

20

30

35

~ rier head and the wall of the lower portion of
said chamber, with the result that air under

head is either very accurately fitted within
‘said chamber, or, as is preferable, and as 1s

illustrated in Figure 1, is provided with a
packing ring, J", so that a tight closureis ef-
fected between the lower portion of said car-

pressure entering the rear or lower end of
sald chamber expands between the rear wall
or end of the chamber and the under face of

the carrier head, and forces said earrier up-

ward or toward the right in Figure 1, until

the front end of the carrier head makes con-

tact with the front end of the carrier cham-
ber, unless, of course, the rivet tool encoun-

‘ters the rwet to be aeted on befora the carrier

has so far proumssed

The rear extension J' of the carrier entered
in the guide chamber, is conveniently pro-'

vided with an enlar ﬂ‘ed belt or packing j°

which snugly fits w1th111 said chamber and

thus prevents the air, which enters through

‘the carrier inlet porb from backing down

through said gulde chamber.,

In the operation of our apparatus, there--
fore, before setting the hammer in motion, we
a,ffo_rd access to the compressed air through

- the carrier inlet port, which air, operating

~ forced -outward, and the machine adjusted
with reference to the rivet if necessary, we
give the lead to the air through the hammer

45

50

6o

N
L.t_l

against the carrier as described, occasions 1ts

fﬂrward oroutward movement unml 1t re&ehes

the limit of its travel wherever that may be,

the hammer and the rivet tool being also car-
“ried outward but .remainingwitihout inde-

40 P

endent movement for the time being.
After the hammer carrier has been thus

air inlet or inlets e, and thereupon said air,

- passing through the guide chamber and up
through the emenswn J' into the interior of

the carrier oceasions the recmroc&twn of the

‘hammer in the usual manner.
When the contemplated operation has been

completed we give the lead to the air in the

space behind the carrier to the atmosphere.

Thereupon the carrier, when the apparatus
is held with its rlvet.tool upward, as 1S very

; uasual in performing riveting work on the

hulls of vessels, will descend by gravity to its

“normal posmlon inthelower part of the casing.

To accomplish this control of the airinlets
we prefer to resort to the ar lanwement illus-

trated.

The outer ends of the hammel air inlets

‘and carrier air inlet, which exist in a common
plane, are in wmmumcamon with a constant
source of pressure, while the seat for the
o (z, as desembed 1ntersecbs all the

valve plug
said inlets.

- The vaive plug G referr ed toisa eylmdncal

oy

i:h'eﬂ head of the carrier m&y be e,onsid-ered as.

still further

S

body,snugly fitted and secured in place within

said seat, and provided with an operatmﬂ'-

handle Q' --
Said valve plug is provided with two ham-

' mer air inlet ports or channels N N which in

one position of the plug, to-wit, the position
indicated in Figures 1 and 6, are in registry

‘with and give the lead to the air through the

hammer air inlets.
Sald valve plug also embﬂdleq a earrier air
inlet port or channel M which in a certain po-

sition of the plug, to-wit, the position shown

in Figures 4 and 5, is in registry with and
gives the lead to the air through the carrier
air inlet. _

Said valve plug is also provided with an ex-

haust port O which in a certain position of
the parts, to-wit, the position illustrated in

Figures 2 and 3, connects the inner branch

75

80

of the carrier air inlet with an outlet passage

P shown in Figure 3, to give the lead to the

‘air from the region baek of the carrier to the

atmosphexe
The ports or channels M N O occupy such

rel&tlonshlp with respect to each other, that

when the parts are in the position lllustrated
in Figures 2 and 3, that being their normal
pomtmn the machine is out of opemmon
When the handle G’ is moved in the appro-
priate direetion, namely, to the right, the port

M will be bmuﬂ'ht into registry mth the car-

rier air inlet as shown in Figures 4 and 5,
and air will enter the region in the carnet
chamber back of the earrier head and cause
the outwa.rd movement of the ea,rnel as de-
sired. |
After the carrier has thus moved outwmd

and the machine has been given any further
adjustment which may be n’ecessmﬁy to make

9o

905

105

a fair stroke upon the rivet, the handle is

upon, the port M is carried out of remstry

with the carrier air inlet and the ports N

earried into registry with the hammerairin-
lets, whereupon the air entering through the

‘hammer inlets will occasion the 1eelpromt10n |

of the hammer in the usnal manner.
- After the hammer has 1eelprocdted for the

‘required period the handle is moved to the
left, shutting off air throungh the hammer air

inlet, '_-earrying the port M | past but not stop-

{ ping in registry with the carrier airinlet, and,

in the continued movement of the handle,
carrying the exhaust port O into registry with
the inner branch of the carrier air inlet pas-
sage and the outlet passage P, and coming to
rest in such position, to dllOW the escape of
the air from behind the carrier head.

It will be understood that in the described

opemblon after the air has entered through

‘the carrier airinlet to occasion the protrusion
of the carrier,

and is then cut off, said car-
rier will be mdintﬂ,i ned in its plotruded posi-
tion by the air within the carrier chamber be-
hind the head of the carrier, and by the force
of the air entering throun'h the hammer air

 inlets and operating aﬂ‘amst the hammer,

moved to the right, and, there-

[10
IIS
120
125

130'
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which air last referred to, operating against | a main casing embodymﬂ' a carrier chamber

the hammer will also, as the rivet operated
upon is beaten dewn oceasion the further

protrusion of the hem mer carrier to hold the
rivet tool against the rivet.

Preferably we provide the 0peretmg han-

dle with a disk Q, Figure 7, on which are
formed a pair of shoulders g Whleh by their
encounter against a fixed pin R limit the

‘movement of the valve plucr to the range de-

scribed.
Of course, if desired, any smtable meehan-
ism may be employed for positively return-

ing the hammer carrier to the base of the Cas-

IS5

ing after a rivet has been Operated upon.

Ha,v*mg thus deseﬂbed our invention, we
- clalm—
. 1. Ina riveting maehme or similar mstru- |

~ ment, in combination, a main casing, a ham-

50

mer carrier mounted free for longitudinal
, 2 hammer carried
by and mounted free for reelproeemon in said
hammer carrier, and means for introducing a

movement 1n eeld casing

volume of air between thecasing and the ham-

30

- mer carrier, means for introducing air under,

40

| .

55

mer carrier to oceasion the coneerted move-

ment of said carrier and hammer and for in--
_troduem oan mdependent volume of air with-
in the -carrier to occasion the independent
‘movementof the hammer substa,ntmlly as set

forth.

2. In a rwetlnﬂ' maehme er similar 1netru- |
ment, in eombmetlen ‘a main casing, a ha,m-'
- mer carrier mounted free for 10nﬂ'1tudmal

movement in said casing, a hammer carried
by said carrier and eddpted to have move-
ment of reciprocation in relation to said ham-

pressure to the interior of the casing to act

‘against the carrier to occasion the eenJemt

movement ef Dhe carrier and hammer and

‘means, for introducing air under pressure

through a separate cha,unel to the interior of

the carrier to act against the hammer eub-.

stantially as set forbh |
3. In a riveting machine or similar dewe...,
a -casing, a hammer carrier mounted free for

longitudinal movement therein, a hammer
‘mounted free for reclproeatlen in said carrier
‘but traveling with the carrier in the longitu-
dinal movemente of the latter, a hammer air
inlet, an independent carrier air inlet, and

means for controlling the said inlets, eubsten-
bla,lly as set forth. |

4, In a riveting machine or similar devwe |

in combination, a main casing embodying a

carrier ehember and a guide chamber formed

as. an. axml continuation thereof a carrier
mounted in said carrier chember end extend-—

| _mfr into the ﬂ*mde chamber and eleo extend-
60 1

ing through a suitable opening in the front or

upper end of the carrier chamber, a hammer
“mounted wholly in said carrier, a hammer air
“inlet which opens into the gmde chamber, a

carrier air inlet which opens into the carrier
chamber, and means for independently con-

- trolling eald inlets, substantially as set forth.

and g guide eha,mber formed as an axial ex-

‘tension thereof, the lower portion of the wall

70

of said carrier eha,rnber bemfr imperforate, a

carrier mounted in said carrier ehember and
extendmg into the guide-chamber, a' tight
joint being formed between the elde of the
carrier and the wall of the carrier ehamber

‘and a tight joint being formed between the

wall of the extension ef the carrier and the
wall of the guide chamber, a hammer mount-
ed for reelproeetwn wmhm the carrier, and
carried by said carrier, means for mtreduclng
compressed air w1t,hm the lower end of the
guide chamber, and mdependent means for
introducing eempreesed air within the lower

end of the carrier chamber, substantla.lly as
eet forth.

6. Inariveting apparatusorsimilardevice,

a main casing embodymﬂ' a carrier ehember
the lower elde wall of which is 1mperfemte a

| hemmer carrier melmted in sald carrier cham-

ber and free to reelprecate therem and pro-

truding through an opening in one end there-

of, a paekmw disposed between Sald carrier

-end the wall of the carrier eha,mber a n'mde

chamber formed as an extension of Sdld car-
rier chamber, an open ended tube or projec-
tion forming part of the carrier and extend-

ing within “the guide chamber, a hammer

mounted and centamed in a suitable race in
the interior of the carrier, a compressed air
inlet opening into the lower end of the guide

chamber, an independent air inlet opening

into the lewer portion of the carrier chamber,
and means for eontrellmw said 1nlets sub-
stantially as set forth.

7. Inarivetingapparatus orsi mlla,r device,

a main easing embodymg a carrier chember
the lower well of which is imperforate, a car-
rier mounted in said echamber and free to re-

elpreeate therein and protruding through an

“opening in one end thereof, a hammer mount-

ed for reelprocatwn in sald carrier, and par-
ticipating in all movements of ea.ld carrier, a
guide chamber formed as an extension of sa1d
carrier chamber, an open ended tube or pro-

;jectlen extendlnd‘ from the body of the car-
‘rier to within the gulde chamber, a rivet tool

mounted in the protrudmﬂ’ end ef the ham-

mer carrier, and means for supplyme com-

pressed air 130 the exterior of the body of the
carrier and mdependenbly to the interior of

‘the body of the (3&1'1‘161‘ eubsta,ntmlly as set

forth

3. Ina rwet,mg apparetus or snmla,r device,
in combination, a main casing embodying: a
carrier chamber and a guide eha,mber formed
as an extension thereof, a carrier mounted

free for reciprocation therem a hammer car-

ried wholly by and mounted free for recipro-
cation within said carrier, a hammer air in-
let formed in the normally closed lower end

of the guide chamberin communication at its

outer end with a constant source of supply of
compressed air, a carrier air inlet extending

5. In ariveting machme or sumla,r devlce, | along and throu gh the wall of the guide cham-

75

80_
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ber, opening as to its inner end Within the

carrier chamber and as to its outer end in
communication with a source of compressed

‘air, a valve seat which intersects sald ham-

mer air inlet and said carrier air inlet, an ex-
haust passage which leads from said valve
seat to the atmosphere, a valve plug mounted

for rotation in said seat, and embodying a

hammer air inlet port, an independent car-
rierairinlet port and an independent exhaust
air port, substantially as set forth.

9. In ariveting machine or similar device,
a main casing embodying a carrier chamber |

and a guide chamber in communication with
each other, a carrier comprising a tubular
body having an enlarged head and an axial

extension, said carrier being mounted in said
carrier chamber with its extension projecting

intoand snugly fitting within the guide cham-
ber, and 1ts upper end protruding from the
casing, a hammer mounted for reciprocation
in and earried by said carrier, a hammer air
inlet port passing through the normally closed
lower end of the guide chamber, a carrier air
inlet port or passage extending from end to
end of the wall of the guide ehamber and
opening at its inner end within the carrier

- chamber, and means for controlling said inlet

' 3 O '

35

40

passages, substantially as set forth -

10. Inariveting machine or similar device,
a main casing embodying a carrier chamber
and a guide ehamber in communication with
each other a carrier comprising a tubular
body havmﬂ* an enlarged head and an axial

extension, sald carrier belnﬂ' mounted in said |
~chamber, ‘with its.extension projecting into

the gunide chamber and its upper end protrud-
ing through a suitable opening in the upper

end of the carrier chamber, a hammer mount- |
ed for reciprocation in said carrier, and par-

ticipating in all movements of the carrier, a
hammer air inlet port passing through the

5

| norm,ally closed 1owér _eﬁ_d of the guide cham-

N

ber, a carrier air inlet or passage extending
from end to end of the wall of the guide cham-
ber, and opening at its inner end within the
carrier chamber, a valve seat formed in the
lower or outer end of the guide chamber and in-
tersecting said inlet passages, an exhaust air
passage leading from said seat to the atmos-
phere, a valve plug mounted in said seat pro-
vided with three independent portsextending
indifferentdirections throughit, one of which
port.s in one position of the valve plug is in

registry with the carrier air inlet, another of

which ports in another position of the valve
plug is in registry with the hammer air inlet,
and another of which ports in another post-

tion of the valve plug connects the inner:

branch of the carrier air inlet with the ex-
haust air passage, substantially as set forth.

11. In ariveting machine, in ecombination,

50
55

6o

amain casing embodying a carrier chamber,a

hammer carrier mounted free for reciproca-
tion in sald chamber, said hammer carrier

bearing a piston-head relamonshlp to the said
carrier chamber, a hammer mounted. free for

reciprocation in said hammer carrier but car-
ried by the carrier in all movements of the
latter, means for introducing a volume of air
between the lower end of the carrier chamber
and the adjacent end of the hammer carrier

to cause the travel of said carrier, and means
forintroducing an independent Volume of air

within the h&mmer carrier for the pr opulsmn
of the hammer, substantially as set forth.

In testlmonv that we claim the foregoing as
our invention we have hereunto
names this 24th day of October, A. D. 1899.

- JOK. J. TYN AN
HENRY C. MOSTILLER
In presence of—
. NORMAN DIKON
THOS. K. LANCASTE.R.

signed our

75
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