No._ 819,198, PATENTED MAY 1, 1906.
- C. WIGTEL.

HYDRAULIC PIPE RIVETING MACHINE.

APPLICATION FILED 0QT.5, 19800,

3 SHEETS—-8HEET 1.
>
f
I
I

7
» J-iumww

li

LT,
1
|
l”“i”lmmll““FIHI[;I”“”
, B ! i = ‘
7 33

. ')

) 3\

— .:1‘:6"_:“5 —

T

f
= % |
Q| FS - ![
NS :
N =N = - i
b f g _— T IS G
Bl ::?. I ’L[!Ii‘“"n, ".' . ;
= | — % 2. O o I =
= o NN '
—— , f '-\.w \H |
cs« —E_""i? "C} | 1% R |' \\
] kA
| ! ¥ = :
. f %{ = ]
1, ":-__ |
. L L
= == = !
- = — T
e, el —— —
™~ T =0
= = <
= B EN A

WITNESSES :

%% 7W 3 - ™ 57

ATTORNEY,

INVENTOR

Carnt HWegtid.

ANCREW. B. GRAHAM CQ., *HOTO-LATHCGRAPHERS, WAININGTSN, D C.




No. 819,193. PATENTED MAY 1, 1906.
C. WIGTEL.

HYDRAULIC PIPE RIVETING MACHINE.
APPLIOATION FILED 00T, 5, 1800.

3 SHEETS—SHEET 3,

[

57
72|

4 )
721} 4
s4d 1
7ilh
RN

]7? ' =T
vy AR _

o SN 37

| :

| \

' :

1 }

: i

: !

it 1

37~ »

WITNESSES : INVENTOR
e F T forrmi s barl Yirtrt,
WM{} Tt dosn % 8y

ATTORNEY.

AHCAEW. B. GRAMAM OO PHOTO-LITHCURAPHERS, WASHINGTON, D (.




No. 819,193.

HYDRAULIC PIPE RIV:

PATENT:

C. WIGTEL.

CTING MACHINE.

APPLICATION FILED 0QT. 5, 1900.

I
’ | i
4291 | 7427
D
4&?‘ 4,?[
431 2 7 HIhin_4 3
' ' '
J— | |
4‘ _ =
| .l it
40
r | 1
| ﬁlf _:
43
|
& f%":;-tf?.:'-%;r—“% ‘ R u
e > =
I‘H 'r'-r-
Y :1/;{
111l & 4 !'Il?,:z,c’
WITNESSES

ANCREW, B, CRAHAM &0,

PHDTEI-LITHDGHAFHEHE. WASHINGTON, D. C

N

S XY
\ A
— T . —— — o — — W

l'-'-'—'———-'—--_
ry

i-_

AN

1N

AN

B33

oD MAY 1, 1906.

3 SHEETS—SHEET 3.

3




[O

20

25

30

35

4C

50

UNITED STA TS

PATENT OFFICE.

CARL WIGTEL, OF BROOKLYN,

NEW YORI{, ASSIGNOR TO FRANCIS H.
STILLMAN, OF BROOKILYN,

NEW YORIK.

HYDRAULIC PIPE-RIVETING MACHINE.

No. 819,198.

Specification of Letters Patent. |
Application filed October 5, 1800, Serial No. 32,066,

Yatented May 1, 1906.

10 all whom 1t may conceriv:

Be 1t known that I, Carr. Wi1GTEL, a citizen
of the United States, and a resident of Brook-
lvn, 1n the county of Kings, in the city and
State of New Y ork, have invented a certain
new and useful Improvement in Hydraulic
Pipe-Riveting Machines, of which the follow-
ing 1s a tull, Clem, and exact description, ref-
erence bemu made to the accompanying
drawings, tmmmo part of this spemhcatmn

This invention relates to Improvements 11
the construction of hydraulic riveting-ma-
chines, with which two or more sections of
Wmuuht iron or steel pipe are riveted to-
ﬂether to produce a compound section of the
recuired length; and the object ot the inven-
tion 18 to provide for the construction of ma-
chines capable of properly riveting the pri-
mary sections together by upsettlnn the riv-
ets on the inner surface of the pipe instead of
on its exterior and of otherwise facilitating
the performance of the work, as hereinafter
explained.

On the accompanying sheets of drawings,
Figure 1 1s a side elevation of a machine em-
bodvmﬂ the invention; Fig. 2, a plan of the
mfwhme Fie. 3, a front elevation theleot
Fie. 4, a )lan of the head inver ted Fig. 5, a
rear elevatlon of the head; Fig. 6, a vertical
section of the head in the. D

ane x x, Figs. 2
and 4; Fig.7,a plan of the 1

veting- post and
compressor and of the block on which they
are mounted at the front end of the anvil-
stake; Fig. 8, a sectional elevation of the
COMPTESSOT and block, showing the riveting-
post and the compressor-—plstons ;. and Flg%. !
and 10 are broken side and front views, re-
spectively, of a stop.

Similar reference-numbers designate like
parts in different views.

The drawings represent & machine built to
rivet tonether six-foot sections of eighteen-
inch pipe with three - quarters- inch rivets.
The dimensions of the first three figures are
one-sixteenth, those of the fourth, fifth, and
sixth ficures are one-quarter, and those of
the seventh and eichth figures are one-half
of the cmrespondmo dnnenbmnb of the ma-
chine. The ram has a stroke of five and one-
half inches and exerts a pressure of sixteen-
hundred pounds per square inch. The ma-
chine 1s supported by trunnions in a horizon-

tal or nearly horizontal position with respect | 11/, formed on the trunnions.

inlet 33’
the lower end of the ram by the stem of the
“tool driven into a holein the ram.

to 1ts length and may be either suspended 1n
a voke, as shown, or mounted on a standard
or truck.

55

The frame of the 111&(3]‘11116 is composed of

the main stake 1 and anwvil - stake

tively, and fastened together by the bolts 10.
The head 3 1s secured to the front end of the
main stake, from which 1t is detachable. It
1s a hollow steel casting 3’, covered by a cap
30, which contains a plpe—-lnlet 307, the cap

bemﬂ fastened on the casting 3’ b} the sec-

tional ring 31, whose parts are clamped to-
cether by “the bolts 31, The head contains
the ram 32 and the ram- -lifting "piston 327,
whose cylinder 33 is provided Wlth the plpe-
The riveting-tool 34 1s aflixed to

The block 4, on which are mounted the
riveting-post and compressor, 1s a steel cast-
ing which fits on and agalnst the front end of
the anvil-stake 2 and is bolted to it. The
riveting - post 40, at whose upper end 1s a
headmﬂ--dm formed 1n the post, rests on the
block, its stem 40’ being in a hole in the
block. The compressor comprises, besides
the block, the sleeve 41, the ring 42, and the
piston and piston-rods 43. The plstons are
contained in chambers 44, which extend into
the block from the bottom and are closed by

serew-plugs 44’ "and the piston-rods extend

up through holes in the block to the ring 42,
which Iosts on the piston-rods and 1s secured
to them by pins 43’ formed on the ends of
the piston - rods, and by screws 427,
sleeve 41 surrounds the upper part of the
post 40 and fits in the ring 42, on which 1t 1s
supported by the flange 41" In the block
are passages 45 and 45" and an inlet 46,
which are drilled in the block and throuo'h
which fluid is to be admitted to the chambers
44 to act on the pistons. The sleeve and
ring 41 and 42 might be made 1n one piece,
but are prefemblv separate pieces, since

9: pro-
vided with the extensions 17 and 2/, respec-

The.
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either can be replaced 1t 1t gets br oken with-

out replacing the other, and the sleeve can be
removed from its support without the trou-

ble of detaching the ring from the piston-

rods.
The trunnions 11 are bolted to the frame
by bolts passing through the oblong plates

The yohe 1S
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13, the rods having eyes 12/, which are the
bea,rmgs of the trunnions, and on the cross-
beam 1s an eye 13’. -

One of the trunnions is hollow, and its in- -

terior communicates with an inch pipe 5,
from which a halt-inch branch 50 extends up-
ward and forward along the stake 1, and a
three-eighths inch branch 50’ extends down-
ward and forward along the stake 2, the lat-
ter being coupled to the block 4 by a gland
through which 1t communicates with the 1n-~
let 46. The pipe 50 is connected by

communicates with the inlet 30 at the top of
the head, and from the pipe 50 a three-elghths
inch branch 53 extends to the inlet 33’ at the
bottom of the cylinder containing the ram-
litting piston. The pipe 54, coupled to the
valve-casing above the pipe 50 1s the release-
pipe, its diameter being an inch and a quar-
ter. The valve-casing contains valves which

- are actuated by the handle 51’ and by means

of which either the passage from the pipe 50
to the pipe 52 1s opened and the release-pas-

sage closed or the release-passage is opened
and the other closed. "The actuating fluid 1s

- forced into the hollow trunnion a,nd thence
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| hnk from being drawn o
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into the pipes 50 and 50" through a pipe 5
by pressure which may be generated by an
accumulator or a pump or some other agency.

When the machine is to be operated, 1t 1s
suspended by a chain or other holding device
engaging the eye 13’. The support may be
stationary or it may be a truck movable in a
direction parallel to the length of the ma-
chine. The weight of the machine is so dis-
tributed and supplemented, if necessary, by
that of a weight or weights 16, suspended

from a bracket 16, attached to the back of |
| the compressor and riveting-post within the

| pipe and bringing the sleeve 41 into contact

the frame, that the machine is nearly but not
quite balanced and that the front part tends
to descend. Omn the top of the forward part
of the main stake is a projection 14, to which
a link 14" 1s pivoted. A rod 15 extends
through a hole in the top of the hink and is
rowded with a head which prevents the
T therod. The hnk
will slide up the rod until the projection 14
meets the hea,d of the rod. This rod, which
1s attached atits upper end to a support and
the link 14’ serve as a stop to maintain the
forward parts of the machine in their proper
positions during the interval between .the
ending of each operation and the beginning
of the next. They do this by preventing
those parts from descending too far under
the tendency of the machine to turn on its
trunnions. |
The fluid acts constantly on the ram-lift-
ing piston and on the plstons in the block 4,
and when 1t 1s not also acting on the top of

the ram 1t sustains the weight of the ram and

holds the sleeve 41 of the compressor at its

the |
valve-casing 51 with an inch pipe 52, whlch.

819,193

composed of the rods 12 and the cross-beam | meanwhile on the pistons 43 enough force to

counteract a moderately heavy pressure on
the top of the sleeve.

The relations to the machine of two sec-
tions 6 and 6 of pipe in. which a rivet 1s about
to be upset are shown 1n Fig. 1. The section
6 surrounds the anvil-stake and 1s supported
at one end by the stake and at the other by
the section 6*’ The section 6" 1s supported,
as appears by Fig. 3, in which the sections are
indicated by dotted lines, by rollers 7 and
other 51m11ar rollers mounted on standards,
which for convenience may be fixed on a
truck or trucks, and these rollers are so ar-
ranged that the contiguous ends of the sec-
tions 6 and 6’ loosely surround the -block 4
and the compressor, as shown by Fig. 1, the
front parts of the machine being then in their
lowest positions, where they are subject to
the restraining action of the link 14’ and the
rod 15. The rivets are inserted in the holes
made for them in the sections of pipe from
outside the pipe, the position of each rivet 8
in the sections before it is upset being that
shown in Fig. 1. The fluxd being allowed to
pass from the
into the head by opening the “valve between
those pipes with a movement of the handle

51’, which simultaneously closes the release-.

passage the ram and riveting-tool 34 descend
under the action of the fluid on the ram, and
since the ram presents a greater area to the

When the tool 34 1s 1n contact Wlth the head
of the rivet, the descent of the tool and ram
1s stopped by the resistance of the pipe con-
taining the rivet. Then the reaction of the
fluid aﬂ'alnst the top of the head 3 turns the
rest of the machine on the trunnions, raising

with the pipe around the protruding stem of
the rivet. As the force then acting to raise

than that acting upward on the pistons 43,
since the interior area of the top of the head
3 1s greater than the areas of the ends of those
pistons the riveting-post continues to rise
and the rivet 1s upset by 1t while the sections
of pipe are pressed firmly together by the
joint action of the compressor and the tool
34, the fluid in the block being forced back
by the pistons 43. When the fluid confined
in the head above the ram is released by
opening the release-passage with a move-
ment of the valve-handle 517, the other pas-
sage 1n the valve-casing bemg simultane-
ously closed, the ram is raised to its lighest
position 1n the head by theaction of the PI1S-

ton 327, the machine turns on 1ts trunnionq

until the stakes are again m the positions in
which they are shown in Fig. 1, and the com-
pressor 1s restored to its o'rea,test elevation

65 greatest elevation above the block, exerting | with respect to the riveting-post 40 by the

the front end of the anvil-stake is oreater
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pipe 50 through the pipe 52
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- action of the fluid than does the piston 327
| that piston is forced downward by the ram.
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action of the fluid on the pistons 43. During
the action of the machine on the rivet or just
as the riveting-tools are withdrawn from the
rivet the next rivet is inserted 1n the pipe,
and as soon afterward as the pipe can be
moved 1t 1s turned on the rollers 7 and so ad-
justed that the latter rivet 1s properly held
by 1t between the r1v etuw~—t0018 ready to be

upset by the next oper ation of the machine.

To the compound section of pipe composed
01 the plllllle c;ectlom 6 and 6" 1'wete(l to—-
:'"'11 OI{IE‘I the u)mpound bi‘Cthll bemcr mlp—
ported bv as many pairs of rollers 7 as may
be required and the primary section by the
anvil-stake and the contiguous end of the
compound section until the section finally
produced 13 as long asit 1s practicable to
malkeit.  Room tor each additional primary
section may be provided either by moving
the machine backward when it is %quende(l
from or mounted on a truck or by moving the
C()mp{mml section.

The construction of this machine being
such that the rivets are upset by 1t inside tho
pipe, in consequence ol which they are natu-
rally mserted i the pipe from the outside, and
1t being feasible in the operation of the ma-
chine to put each rivet, except the first of
each series, 1into 1ts DY o_pu place 1n the pipe
durmg or matantl after the action of the
machine on the next pwcednm rivet, the ma-
chine may be kept in action constantly, or
practically so, during the application of the
whole of every Seres of rivets to the pipe.

This invention is apparently shown 1n Let-
ters Patentof the United StatesNo. 656,801,
oranted August 2§, 1900, to John H. B.;Lt(fhel
the machine of this apphcatlon being in
nearly all respects the same as the machir.e
described in that patent; but since certain
parts of the machine are designated m the
patent by other terms than are applied to
such p.:lltb i the foregoing description and
since 1t 1s desired to embodv in this applica-
tion exactly the claims of the patent, except-
ing only the fifth elaim thereot, it 1s to be un-
derstood l at 1 any of the followmﬂ clmms
the terms *‘mandrel,” “upper ::eCtIOI] " and
“pressure-plungers’” mean,respectweh ‘sm-
vil-stake,” ‘‘main stake,” and ‘‘pistons”
and that the term * ‘rivet-head -forming tool”
or ‘“head-forming stem’ or ‘“head- former”
means “riveting-post.”’

Having thus described my invention, what
[ claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In a hx draulic pipe- -riveting machine
the combination of: a frame comprising a rig-
wdlv - united main stake and anwvil- stalce
mounted to turn on an axis, the main stake
having on it a ram-cvlinder containing a ram;
a rive tnw-tool aflixed to the ram and mov-
able by it to the work on the exterior of a

suitablv-supported pipe; a riveting-post on

mounted thereon,

the anvil-stake to act on the work within the
pipe; a sleeve surrounding and normally ex-
tending beyond the 1*1\1131110‘-—1)0%1; hydraulic
apparatus on and within the anvil-stake to
act on the sleeve ; means to impose fluid-pres-
sure on said hy draulic apparatus and on the
ram ; and means to render the force exerted
by the ram great enough to overcome the re-
sistance offered by the sleeve, the riveting-
post acting on a rivet within tlm sleeve, aml
the inertia of the frame and mechanism
to the movement of the
frame on its axis lw saud fhuid-pressure to the
proper extent to upset the rivet in the work
clamped between the sleeve and head of the
rivet; substantially as deseribed.

2. In a hydraulic pipe-riveting machine
mounted to turn on an axis, the pmt ot the
machine on one side of the axis overbalane-
ing the part on the other side of the axis to
render the machine movable by eravity to its
normal position after a rivet has been set in
the work, the combination of: a ram and riv-
(,tmn—tool on the main stake; a riv otuw—.poat
and compressor on the anvil-stake; fluid-
passages tor conveyving fluid to the ram and
compressor; and a stop to limit the move-
ment of the machine when it is restored by
oravity to its normal position; substantially
as described.

3. In a hydraulic pipe-riveting machine
the combination of:
1dly - united main H.tdlx(‘ and anvil - stake
mounted to turn on an axis, the main stake
having on it a ram-cvlinder containing a
ram; a riveting - tool aflixed to the ram
and movable lV 1t to the work on the ex-
tertor of a bmtal)h‘"—%uppmtml pipe; a rivet-
ing-post on the anvil-stake to act on the work
within thepipe;a sleevesurrounding and nor-

mally extending beyond the riveting-post;
hydraulic appar atus on and within the anvil-

stake to act on the sleeve, said apparatus in-
cluding a piston or pistons smaller than the

- ram; and mmtercommunicating ducts wherein

a contimuous quantity of fluid acts on the
ram and on sakd apparatus in opposite direc-
tmnf-“s ;substantially as deseribed.

A hydraulic pipe - riveting machine
mounted to turn on an axis and comprising
the combmation of: a {rame having an upper
main stake and a lower anvil-stake e\{endmﬂ
in front of the axis; a head 3 on the main
stake; a ram 32 1n the head; a piston 32" ac-
tive agamst the ram; a riveting-post on the
anvil- atalu.,? a compr eSSOT COm prising asleeve
surrounding the riveting-post, and hydraulie
mechanism for supporting and actuating the
Sleev ; .f.md a, vatem ot mtel commummtmu‘

..... ram and to
the plston 32’ .;111(1 to the (301111)1055{.)1, sub-
stantially as described.

5. A hydraulic pipe-riveting machine com-
prising the combination of: a frame mounted
on trunnions one of which 1shollow, and hav-

a frame comprising a rg-
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ing a main stake and an anvil-stake; a ram
and riveting-tool on the main stake; a rivet-
ing-post and a hydraulic compressor on the
anvil-stake; and a system of intercommuni-
cating pipes for conveying fluid to the ram
and to the compressor, the system of pipes be-
ing attached to the frame and being in com-
munication with the interior of the hollow
trunnion ; substantially as described.

6. In a hydraulic pipe-riveting machine
the combination with a ramand riveting-tool
of: an anvil-stake to act within the pipe; a
riveting-post on this stake; and a compressor

comprising a sleeve surrounding the riveting-

post, and pistons confined in intercommuni-
cating chambers; substantially as described.

7. A hydraulic riveting and plate closing
apparatus consisting of a ramand its cylinder
with pipes by which fluid under pressure 1s
admitted thereto, a mandrel and a rivet-
head -forming tool opposed to the ram, a

sleeve loosely surrounding the rivet-heading

tool, hydraulic pressure-plungers and a head
transversely connecting the upper ends there-
of and supporting said sleeve and by which
said sleeve 1s forced upwardly to form a sup-
port for the meeting pipe-sections whereby
the pressure of the ram first closes the sec-
tions together, and afterward forces the sup-
port backwardly to allow the rivet to be
headed.

8. A plate-closing and riveting device, con-
sisting of a fluid - pressure cylinder, a ram

‘movable therein and a riveting-plunger ac-

tuated by said ram, a mandrel over which the
pipe-sections extend, a head fitted to the end
of the mandrel and formed with a plurality ot
parallel vertically-disposed cylinders wit

plungers movable therein, a ring or head con-
necting the upper ends of the plungers trans-

~ versely and a sleeve supported upon said

ring or head, a head-forming stem interme-
diate of the cylinders and supported within
said sleeve, means for applyl

1s held in position to receive and resist the
first pressure upon the pipe-sections whereby
they are closed together, said sleeve afterward

yielding to allow all parts to advance until |

lying hydraulic
pressure to the plungers whereby the sleeve

819,193

‘the inner end of the rivet contacts with and

is upset by the action of
within the sleeve. - |

9. A hydraulic riveting apparatus consist-
ing of a suspended upper section and man-
drel, a cylinder and ram carried by the upper
section, a head fitted to the end of the man-
drel and formed with a plurality of vertical
parallel cylinders with plungers, a head or
ring transversely connecting the upper ends
of the plungers and a sleeve actuated there-
by, a head-former intermediate of the cyln-

the head -former

‘ders and over which the sleeve is slidable,

pipes by which fluid-pressure is transmitted
simultaneously from a common source to the
ram and to the sleeve-actuating plungers
whereby a yielding pressure of less forceis op-
posed to that of the ram, and the plates or
pipe-sections are first closed together, and

the parts afterward moved by the superior
pressure of the ram until the end of the rivet

1s headed by the head-former.

10. A plate-closing and riveting device 1n-
cluding an upper section and a mandrel
united at their inner ends, heads detachably
fitted to said section and mandrel and pro-
vided with riveting-tools, fluid - pressure de-
vices actuating said tools from a common
source, one of said heads formed with a plu-
rality of eylinders and connected plungers
movable therein, and plate-closing means ac-
tuated by the plungers. |

11. A hydraulic plate-closing and rivet-
ing apparatus consisting of a mandrel and up-
per section united at one end and divergent
outwardly therefrom, a ram-cylinder fixed to
the end of the section and plate-closing pres-
sure-cylinders and plungers connected with
the mandel, a swivel-jointed pipe through
which water from an accumulator or pressure
apparatus is brought to the riveter, branches
extending respectively along the upper sec-
tion and mandrel, one connecting with the
ram, and the other with the plate-closing

cylinders.
CARL WIGTEL.

In presence of—
F. H. STILLMAN,
H. A. SoHL.
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