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SI‘ANFON I‘ORLMAN OF SAORAMENTO CALIFORNIA ASSIGNOR TO SCIIA\V
INGRAM BAT(JIIER & CO OI‘ SAME PLACE

HYDFMULIG RIVETINGAPPARATUS,

s ECIEFIC ATIOI.\J fmmmg part of Le‘tters Patent No 656, 815, dated August 28, 1900.

Auplic&tmn filled Pebiumy 23, 1900, ‘Serial No, 6, 261,

(]‘.‘To model, 3

To all w?wm it may concern: ﬂ
Be it known that I, STANTON POREMAN a

citizen of the United States, residing at Sae-,
ramento, county of Sacramento, State of Cali-
fornia, have invented an Improvement in Hy-

draulic Riveting Apparatus; and I hereby de-
clare the foﬂow Ing to be a fall, clear and ex-

- act description of the same.

My invention relates to an appamtus f01
riveting by hydraulle pressure. It is espe-
clally deswned for riveting the longitudinal
seams of “seetlons” or “,]omt% ”. 80

made up by riveting these sections together.
It consists in a mechamsm by Wlueh the

overlapping edges of the plates are pressed .

- together just previous to the heading of the

- 20

30

11vet a mechanism by which the seemon is

aﬂvaneed a distance equal to that between
the rivet-holes, means for automatically ad-
justing the same, and means for reversing

the movements of the feed apparatus, so that
one line of rivets is placed and headed

through the lenﬂ*th of the section and the

apparatuﬂ thenr etar ns the pipe and the other

line of rivetsis fixed and headed. Means are
provided for varying the feed and spacing to

suit the distance between the rivet-holes of

different classes of pipe and 1mpr0ved con-
struction of the riveting-heads.
My invention also comprises details of ¢On-

“struction which will be more fully ezpla,med

by reference to the a(,compam ing drawings,

33

in whmh-—- X

Figure 1 is a 10“0"1tudmal elevatlou of my
apparatus. - Fig. 2 is a front elevation of the
same. Fig. 3 is an enlarged sectional view

- of the cvlmder carrying the upper riveting-

40

45
- in dotted lines.
“the cylinder 40.

tool and through the D]ELI]dI(-}l carrying the
lower rivetin G‘-tool i1g. 4 1s an enlarged
sectional view of the shifting mechanism for
pipe - carrying carriage. Fig. 5 is a front
view of the pawl and ra,tchet - Iig. 6 is an
enlarged detail showing the yokes ZO and ad-
Junetwe parts and showi ing the upper yokes
Fig. 7is a sectional view of
F]”‘ 8.is a perspective view
of one. of the clam s dﬂd its connections.

- The apparatus consists of a yoke formed of
a mandrel A and'an upper section B, either

one or both seeuons bemﬂ' stronﬂ"]y formed

called,
from which lengths of pipe are afbelwdld”

| of forged or cast steel and bolted or other-

wise umted towethel at the rear to form a

each other sufficiently to allow a pipe-section

2 to be introduced over the mandrel A. The
length of the opening between the two ig suf-
ficient to receive any length of pipe-section
which it i§ desired to rlvet
end of the upper section B is the cylinder 3,

within which is a reciprocating plunger, and

Upon the outer

yoke, the front ends of which dwe]ge from

55
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connected with this plunger by a plunﬂ*er rod

or stem 1s a socket 4, within which is fitted

usual form of semiglobular rivet-head. The

‘the upper riveting- he&d 5, the lower end of -
which is concaved and adapted to fit over the

lower face of the socket-piece 4 is slightly -

concaved transversely, the concavity corre-
sponding with the convexity of the pipe to be
riveted, and these socket-pieces may be

chan ﬂ*ed by removing a set-screw 6, so as to

70

use a soeket having a curvature cmresnond-- :

Ing with any size Emd cuarvature of pipe. The

rlowm socket-piece or sleeve 7 is made con-

vex on the upper sur face, and this is also
mtelchann*eable these pieces cmrespandmo
in their convexwy with that of the pipe to be
riveted and the sockeb-plece 4 above. Both
upper and lower socket-pieces are prevented
from turning by suitable guides. Through
the socket-piece or sleeve 7 extends the riv-

75
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eting-head 8, having the top recessed, so that

when the rivet is for ced through the werla,p-"
ping edges of the
upset in this socket, and thus form a head on

IIIII

pipe 2 the lower end will be

this end. In order to pmper]y close the
plates of which the pipe is composed, soas to
prevent the rivet from being expanded be-
tween these plates and thus makmﬂ' a-leaky
joint, the sleeve 7 is forced upward by a
plunger 9, movable in a cylinder 10 and re-

ceiving fluid under pressure through a pas-

sage, as shown at11. - This passage and also
Lhe ram-cylinder above are-both connected

by pipes 12 and 13 with a T 14 at the rear
end of the yoke, and this T is connected .

through a pipe 15 with an accumulator or
source of supply, from which the

broutrht under pressure to Operate the mech-
anism. The pressure passing through the
pipe 13 to the eylinder 10 acts upon the plun-
| ger 9 cmd fmees the sleeve 7 up above the

90
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fluid is
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riveting-head 8.

upon the outer end of the mandrel, and the
plunger 9 is movable with relation to these
fixed parts. When arivel has been inserted

into the holes already made in the pipe, wa-

ter is admitted to the ram-cylinder above by
means of any-suitable valve operated by a
hand -lever within reach of the operator.
This forces the head 4 and the riveter 5 down

‘upon the overlapping edges of the pipe-sec-

tion, the rivet being already in place through
the rivet-holes. The pressure thus produced
is counteracted by the yielding. pressure of
the sleeve 7; but this pressure 1s only sufh-
cient to insure the absolute closing of the
plates together before the lower end of the
rivet comes in contact with the interior rivet-

~header 8. As the parts are thus moved with

20

- 30

35

relation to each other the yielding of the

sleeve 7 by reason of the superior pressure
upon the opposite side of the yoke allows the
lower end of the rivet to be upset in the cup
of the header 3 and the parts firmly secured
together. *

I have here shown a single cylinder 10 with
a single plunger, and to p1event the parts
from turning, as is the tendency in such op-
erations, I have shown the upper part of the
plunger as transversely slotted, and a bar ex-
tending through this slot keeps these parts
in proper line as they move, thus maintain-

-Ing the convex top of the sleeve or socket-
piece 7 always in the line of curvature of the

pipe. Theplungerof the ram and the socket-
plece 4 carried by it are correspondingly
kept in line by a transverse bar 17, extend-

~ing through and connected with vertically-

40

45

50

slidable rods 18, which are movable in guides
upon the side of the ram-cylinder or other-
wise suitably located to keep the parts in
proper line. 'This insures the curvature of
the socket-piece 4always coinciding with that
of the part 7 and also with the curvature of
the pipe.

T'he pipe-sections when in place are sup-

ported upon rollers 19, mounted in curved

vokes 20, and these yoke.:, are slidable upon
shafts 20’ and are carried upon upright stand-
ards 21, as plainly shown in Figs. 1, 2, and 6.
These standards extend upward from wheel-

- carrlages 22, which are movable upon guid-

35
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ing tracks or supports, so that when the car-
riage is drawn out from the riveting-machine
the pipe-section can be laid upon its proper
supports 19 and the parts run in until the
pipe fits over the maundrel in proper position
for the riveting to commence. The upper-
most yokes 19 are intended to support pipes,

say, from eight to eighteen inches in diame--!

ter, and said yokes and their standards are
adjustable upon the carriage and may be re-
moved when larger pipes—say, from twenty
to thirty inches—areto beriveted. The yokes,
with their supporting-rollers 19, are so made
that they are interchangeable, so that one set

of yokes will be sufficient to support pipes |

This riveter 8 is carried | from the smallest diameter u pward to a cer-
upon a head 16, which is fixed to or formed

tain larger diameter. Then the next yokes
will support the next size of pipe, and so on
until the largest size is supported upon the
yokeshaving the widest arcand spread. Thus
pipes from eight inches to forty-two or more

‘inches in diameter can be readily uveted

upon the same apparatus.

Previous to placing the pipe upon the man-
drel the holes for riveting the longitudinal
seam are punched, these holes being made at
a greater or less distance apart, depending
on the thickness of metal, size of pipe, and
character of work, or the pressure to be sus-
tained thereby.

There are usually two par--

75
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allel rows of rivet-holes, the holes in one row

standing intermediate on a fransverse line
with the other row of holes. In this appa-
ratus the pipe having been placed the first

or outside hole of one line is presented and
The apparatus is then ad- -

the rivet set.
vanced to bring the next hole in line, and so
on until a smcrle line of rivets have been set

and headed. Then the pipeisslightly turned,

bringing the first hole at the inner end in 11119
with the_riveter, and the movement of the
pipe is reversed, so that the riveting through
the other line of holes is completed, when the
pipe is then returned to its first position in
readiness to be removed.

The operation of advancing the pipe a dis-
tance equal to the space between the rivet-
holes is produced as follows: Upon one end
of a journal-shaft 24 at the lower rear part
of the apparatus is fixed a toothed ratchet
25. The number of teeth in this ratchet cor-
respond with the distance to which the pipe
is to be moved for the setting of each rivet,
and by connection with a moving part of the
machine the ratchet 1s advanced after each
rivet has been set.

The particular means here shown for turn-
ing the ratchet is as follows: 27 is a pawl, one
end of which is adapted to engage the teeth
of the ratchet 25, and the other end of this
pawl 1s fuleramed to a lever 26, this lever be-
ing fulerumed and turnable about a common
ceutel with the ratchet-wheel 25, and it lies
in such position that the pawl 27 will drop by
oravitation to engage the teeth of the ratchet
when the lever is moved in one direction and
when moved in the other directior the pawl
will act to advance the ratchet. This move-
ment of the pawl-carrying lever 26 is effected
by means of a ram or pressure-cylinder 40,
(see Fig. 7,) having a plunger P, movable

therein, and a rod 41, extending from the

lower part of the plunger through the lower
eud of the cylinder and suitably connected
with the lever-arm 26. Waterissupplied to
the lower end of this eylinder from the T or
coupling 14, so that pressure upon the lower
part of the plunn'e1 is received direct from
the accumulator. 44 1sa pipeconnecting the

upper part of this cylinder with the valve
mechanism which admits water to the ram
or cylinder, through which the upper rivet-
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ing-tool is actuated, this mechanism being op- |

erated by a hand-lever 45. When the valve
Is opened to admit water to the ram which
operates the heading-tool, there will be an
equal pressure admitted through the pipe 44

- to the cylinder 40, and as the area of the up-

10

20

30

35

40
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50
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per side of the piston exceeds that of the
lower side by the area of the piston or plun-
ger rod the superior pressure from above will

overcome that from below derived from the

same source and will thus press the plunger
down and through it will move the arm 26
and the pawl 27.. When the ram admission-
valve is moved to allow the liguid to exhaust

from above its piston, the pressure will be

simultaneously relieved in the pipe 44 and
the upper part of the cylinder 40, while the
pressure still remaining in the lower part of
40 willact to force the plungerup, and through
1ts connections with the pawl-carrying lever
20 the latter will be also moved and the pawl

-engaging the ratchet-teeth will advance the

ratehet the required distance. This rotates
the shaft 24, which in the present case is
shown carrying a gear-wheel 28. This gear
engages a pinion 29 upon the shaft 30. By
varying the proportions of this gear and pin-
ion the movement of the shaft 30 may be va-
ried to suit requirements. The shaft 30 car-
ries upon its outer end a pinion 381, and this
pinion engages pinions 32 and 33, which turn
loosely upon a shaft 34 at opposite sides of
the pinion 31, so that when the shaft 30 is
turned the movement of the pinion 31 will
turn the pinion 32 in one direction and pinion
33 1n another. 'When either of these pinions
is locked to the shaft 34, that shaft will bo

corresponaingly turned, and through it mo-

tion is transmitted to move a rack-bar 36,
which is fixed upon the side of the pipe-car-
rying carriage. Thisis ef
a pinion 85, fixed upon the shaft 34 and en-
gaging the rack-bar. o

In order to reverse the movement of the
carriage through the opposite movements of
pinions 32 or 33, a clutch 46 is slidable upon
a feather on the shaft 34 and intermediate
between the pinions 32 and 33. This clutch
1s movable by any usual or suitable elutch-
lever or special device, if preferred, so as to
stand intermediate between and disengaged
from both pinions 32 and 83, in which case

the revolution of the shaft 30 and pinion 31

simply revolve these pinions without affect-
ing the shaft 84. By moving the cluteh so
as to engage one of the pinions, as 32, motion
in one direction will be transmitted to the
shaft 34 and through the
vance the rack-bar and pipe-carriage corre-
spondingly. By engaging the clutch with
the other pinion a reverse operation will take
place. Thus the carriage and pipe will be
advanced after the setting of each rivet a
distance approximately equal to the distance
between the rivet-holes until one of the two
lines of rivets have been set, the carriage

‘having been meantime advanced intermit-

‘ected by means of

pinion 35 will ad-

tently__. 'nntil."th-e' full length of the pipe has

been brought beneath the riveting-tool. The

pipe is then turned so as to bring the other

line of rivet-holes in line with the riveting-

/c

tools, and by reversing the movement of the

carriage the pipe will be in the same manner
advanced until the second line of rivets has
been set. o S -

Various devices may be employed to se-

75

cure the pipe upon its supports when in po-

sition with the rivet-holes in proper line. "In
Fig. 81 illustrate a means adapted for secur-

1ug the pipe upon itssupports when in position

with the rivet-holes in proper line. In said
figure, 48 is an upright standard upon which
the clamp is carried. A wing-nuta serves to

hold the jaws of the clamp together and a

pin 49 enters one of the rows of holes in the

| pipe. Theadjustment may be made by means
part of the

of a fixed collar ¢ at the lower

standard 48, which collar has holes in it. A

wing-nut or screw b is supported by an arm,

so that its point may enter one of the holes
In the collar ¢ to hold the standard 48 and
the clamp in position for the pin 49 to enter
one of the parallel rows of holes of the over-
lapping edges of the pipe to be riveted. By
loosening the screw O the standard 48 and
the clamp may be turned sufficiently side-
wise to engage the next hole in the collar ¢,
and this will bring the second row of holes in
the pipe into position forriveting. If desired,
I may use for the above purpose a mechan-
ism including an independent screw 50 and a

hand-wheel 51, by which it is turnable. This
screw turns through a suitable standard or

nuat 52 on the carriage and acts to advance

an independent slidable block or carriage 53,

movable on the main carriage, and by this

the pipe can be brought to acecurate adjust-

ment, |
- The setting of each rivet will be e

tected

by the fluid - pressure operating upon the
plunger within the ram-c¢ylinder 3,and the re-

turn of the plunger and the riveting-tool ac-

tuated thereby is here shown as being effected

by a counterweight 55, attached to a ful-
crumed lever 56, said lever having its oppo-
site end connected with a yoke 57, having
rods 18, slidable in guides 59. The lower

ends of these rods are connected by the bar
17 or equivalent connection with the lower

end of the plunger, this bar or connection
serving, as previously described, to insure a

vertical reciprocation of the parts withoutal-

lowing them to turn. In this manner the
pipe is automatically advanced with the set-
ting of each rivet, as before described, and
accurately placed for the next one.

The formation of the sockets or sleeves 4

and 7 with corresponding concave and con-
vex faces insures their fitting perfectly to

the curvature of the pipe, and thus closing
the plates together in a true curve without
danger of irregularity or indentation, and if
the plate should happen to be slightlyirregu-

| lar these devices will correct such irregu-
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larity.
are of sufficient size to cover a considerable
area, they might project beyond the adjacent
line of rivets when working upon the second
line. I therefore cut away the angles, which
would otherwise fall in line with the rivets
already set, and thus allow these parts to be
pressed aga,mst the plpe without contacting
with the rivets.

- Having thus deseribed my invention, what
I elaim asnew,and desire to secure by Lettels
Patent, is—

1. In a hydraulic riveting - machine, the
combination of a mandrel and an upper sec-
tion united at the rear said mandrel adapted
to receive pipe-sections, a fluid-pressure ram
carried by the upper part of the yoke, a
plate-closing pressure device carried by the
mandrel and rivet-heading tools acting in
unison therewith for first closing the plates
together and afterward heading the rivet
therethrough, passages through which fluid
1s supplied to the ram and pressure devices
from a common source, a feed-carriage and
a pawl-and-ratchet mechanism actuated by
the movement of the riveting mechanism for
operating the carriage.

2. In a hydraunlic riveting - machine, the
combination with means for supporting the
pipe-sections, means for riveting sald sec-
tions, fluid-pressure connections for operat-
ing the riveting mechanism, a feed-carriage,
and a pawl-and-ratchet mechanism actuated
by the fluid- pressure connections for oper-
ating the carriage step by step.

3. In a hydraulic riveting apparatus, the

upper section and pipe-carrying mandrel, a

fluid-pressure ram carried upon one section,
a plate-closing device carried apon the other
section and having pressure applied thereto
in opposition to that of the ram, means
through which fluid is supplied to the ram
and opposing plungers from a common source,
a socket-piece carried by the ram -plunger
and carrying the upper riveter, said socket-
piece having its face transversely concaved
and having a radius corresponding to that of
the pipe, an Inner socket-piece or sleeve
through which the inner riveter is movable,
said socket-piece having its face correspond-
ingly convex transversely whereby the pipe
is compressed between said two faces pre-
vious to the rivet being headed, a feed-car-
riage foradvancing the pipe and a pawl-and-
ratchet-mechanism connection with the car-
riage and actuated by the fQuid-pressure de-
vices, for operating said carriage.

4, In a hydraulic riveting-machine, a man-
drel and upper section united at their rear,
a fluid-pressure ram carried by one part, a
yielding pressure device carried by the other
and operating in opposition to the pressure
of the ram and in a less degree whereby the
plates are closed together before the rivet is
headed, passages th10uﬂ*h which fiuid is sup-
plied to the ram and Opposing plungers from

a common source, concave and convex socket- |

2

As these sockets and pressure-plates | pieces carried respectively by the ram and

the interior plate-closer, guides whereby the

parts are retained in thelr line of reciproca- 7o

tion when in operation, a feed-carriage for
advancing the pipe and a pawl-and-ratchet
mechanism connected with the carriage and
with the fluid-pressure devices for opemtinfr
the carriage step by step.

5. Inahydraulic riveting apparatus,a man-
drel over which the pipe-sections are fitted,
an upper part forming a yoke therewith, one
part carrying a fluid-pressure ram with socket-

| piece and riveting-head, the other part car-

rying a yielding plate - closer and a corre-
spondingly - curved socket - piece with the
other riveting-head, supports for pipe con-
sisting of adjustable yokes, a longitudinally-
movable carriage upon which said yokes are
supported so that a pipe can be moved along
the mandrel during the process of riveting,
and a pawl-and-ratechet mechanism connected
with the carriage and with the finid-pressure
devices for operating the carriage.

6. Ahydraulicriveting-machine consisting
of a mandrel and upper section, a fluid-pres-
sure ram and a yielding plate- closmo* device
with rivet-forming heads carried 1espect1vely
by the ram and maudvel, and a pawl-and-
ratchet mechanism connected therewith and
with the fluid-pressure devices whereby the
pipe is automatically advanced a distance
equal to that between the rivet-holes after
the setting of each rivet.

7. In a hydlauhc pipe-riveting machine, a

mandrel, a carriage upon which the pipe is

supported-and movable with relation to the
mandrel, a fluid - pressure ram and heads
whereby the rivets are set, a ratchet-wheel
mounted upon a shaft, a pawl actuated by

the movements of the riveting mechanisin to

rotate said shaft, gears connected with the
shaft and a rack and pinion through which
motion is transmitted to advance the pipe-
supporting carriage the required distance at
each movement.

3. The combination with a hydraulic rivet-

ing-machine of a pawl-and-ratchet mechan-
ism, rack -pinion and intermediate gearing
whereby the pipe-supporting carriage 1s ad-
vanced a distance equal to that between the
rivet-holes after the setting of each rivet, and
mechanism by which the movement of the
carriage is reversed after one line of rivets
has been set and the pipe returned beneath
the riveter to set the second line of rivets.

9. In a hydraulic riveting-machine, a sup-
porting-standard including an upper section,
a mandrel carried thereby, a fluid-pressure
ram fixed to the outer end of the section, a
socket-piece and riveting-tool carried there-
by, an opposing plate- eloser and riveting-tool
against which the rivet is set, and a counter-—
weiﬂ'hted lever and connections between it
and the plunger of the ram whereby the lat-
ter is raised when the fluid-pressure above
1ts plunger is relieved.

10. In a hydraulic riveting - machine, a
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- slidable rods whereby the

curvature of the pipe, a pipe and valve con-

nections through which fluid-pressure is ad-
- mitted above the plunger of the ram to force

the riveting-tool downward, a counterweight-

ed lever by which the plunger is returned,
and a transverse bar or rod connecting the
piece with guided
parts are prevent- |

plunger-rod and socket -

ed from turning in their reciprocations.
- 11. Inahydraulic riveting-machine,a fluid-
pressure cylinder with a plunger movable

- therein, a socket-piece and riveting-tool car-
- ried by the plunger-rod having the lower

- face curved to coincide with tne curvature

20

of the pipe, means for supplying fluid-pres-

- sure above the plunger to depress it and the

~ riveting-tool, a counterweighted lever ful-

" slidable through

.25

crumed -

with relation to the cylinder, rods
_ guides upon each side of
the cylinder having a yoke connection with

the weighted lever and a transverse connee-

~tion between the lower ends of said rods and

30

40

-~ the outer end of the section having
35 _
- Ing-tool carried thereby and

the plunger-rod or socket-piece whereby the

- Jatter is brevented from turning during its |

reciprocations. = B .

12, In a hydra’ulic.riveting-machin_e, the
standard including the upper section, the
mandrel, a flnid-pressure cylinder fixed: to

shaped to fit the

exterior of the pipe with guides to.prevent

their turning, a yielding plate-closer and a
‘riveting-tool carried by the outer end of the -

mandrel, curved to fit the interior of the

 pipe, a plunger and means for applying fluid-

45
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pressure in unison with the pressure upon
the upper riveting-tool whereby the plate-

closing socket-piece is foreced upward to close
and the nppersocket-

the plates between itself _ i
plece, said inner socket-piece yielding to the
superior pressure from above to allow the
closed

ger whereby the parts

plates to descend and the rivet to be
headed, and a guide - bar extending trans- |
versely through a slot in the movable plun- |

standard including an upper section, a man- |
drel, a ﬂuid—DPeSsure'eylinderra,t the outer
‘end of the section, a plunger movable there-
in, a socket-piece and riveting-tool having
the lower ends concaved coincident with the

the plun- |
ger and plunger-rod, a socket-piece and rivet-

pipe is supported,

‘holes therethrough, a carriage and

:'-.3:'

13, In a hydraulic riveting-machine, a sup-

porting-standard including an upper section,
| amandrel, a fluid-pressure cylinder with pis-
‘tonorplunger movable therein, a socket-piece
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andriveting-tool carried by the plun ger-rod, a - '

end of the mandrel and a yielding fluid-pres-

sure plunger and plate-closing socket-piece

carried thereby, a carriage upon which the
and means for moving it

in the line of the rivet-holes consisting of a

rack fixed to the carriage, gear and reversi-

ble mechanism by which it may be moved

1n either direction, a ratchet fixed upon the

transmitted
engaging the

shaft through which motion is
to the gear and rack, a pawl
having a plunger and connections with the
source of pressure-supply whereby pressure

second riveting-tool mounted upon the outer -
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teeth of the ratchet, a fluid-pressure cylinder

is alternately applied to the upperand lower '

surfaces of the plunger and

mechanism whereby

a carriage upon which the pipe is supported,
mechanism by which the carriage is advanced

~connections be-
tween the plunger-rod and the pawl-carrying
the latteris reciprocated
to turn the ratchet. 7 |
- 14. Ina hydraulic riveting-machine, mech- o
anism adapted to set the rivets along the line
of holes in the overlapping plates of a pipe,

8o

a distance equal to that between the rivet-

holes, and clamps by which the ends of the

pipe are locked to the carriage during the
setting of each line of rivets. -~
15. Inahydraulicriveting-machine, mech-

anism by which the overlapping plates of the

pipe are closed and lines of rivets are set in

mechanism by which the pipe-sections are

clamping

in the interval between the setting of each

rivet and the next, and a supplemental ad-
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Justing mechanism connected with the car-

ently thereof for slight adjustments.

riage whereby the pipe is movable independ-

~In witness whereof I have hereunto set m’_y‘ |

haud._-

Witnesses: o
- - F. H, KIEFER,

B STANTON FOREMAN.
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fixed thereto, mechanism by which the car- -

riage is advanced a distance approximately
equal to the distance between the rivet-holes

| are prevented from | -
turning.; S : i

8. E._'Po_lf;E.‘.-'
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