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T all whom it may concern!
Be it known that I, Wrrran T. Hoaan,

a citizen of the United States, and resident

of the city of Seattle, county of King, and
5 State of. Washington, have invented certain
new and nseful Improvements in Bolting-
Up Devices, of which the following is a
specification. , :

My invention relates to an apparaius
which is intended for use in connection with
the work which in ship building, is referred
to as bolting up. It consists of an improved
apparatus and means by which plates may
be temporarily secured m close contact pre-
paratory to their belng permanentiy sectired
by riveting. '

Iy invention comprises the means which
Wil be herein illustrated for doing this
work and consists of the principal combina-
tions of parts which will be defined by the
accompanying claims. ‘

The object of my invention is to provide
an improved means for tempora rily securing
these plates in position preparatory to vivet-
: & ‘
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which will very materially veduce the
time vequired for doing thig work, and the
consequent expense.

Ay invention consists in the use of means
operating upon & principle and in a man?
ner which e1  les this work to be done mueh
eagier and mo. . rapidly than is possible by
the means customarily employed.

The accompanying drawings will “illus-
trate means which I have devised Hor ac-
5 complishing this result, the same being
those which I now prefer to use for this
purpose.  The constructions shown  are
given, not as in any sense limiting my -
vention thereto, but as Mustrative of the
principles employed.

Figure 1 is a fongitudinal sectional vigw
of a device for accomplishing this work,
in which a power jack, preferably alr oper-
ated, is employed for foreing the plates
securely together as 2 preliminary to
application of the nal holding ov secaring
means.

Fig. 2 is a separate view of one of the
bolts employed for this work, the same being

=4

40

=

45

56 taken from a point at right angles to that
of the bolt shown in Fig. 1.
Fig, 3 is a section taken upon the plane
line 3—3 of Ifig. 1
Wig. 4 is a side view, Fig. b an outer face
56 view, and Tig. § an end view of another
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form of apparatus employed for drawing
plates together, the same being operative by
hand through the medium of a lever. The
bolt employed is the same as that shown in
Fig. 2. :

Ta the operation of ship yards the first
step in securing the plates of a ship in place,
is to place them in position with holes there-
in for the reception of the rivets by which
they are to be permanently secured, and
temporarily secure them in proper position
by the use of bolts. - These bolts are placed
i o cortain percentage of the holes.and the
nuts ave turned down so as to draw the
plates forcibly together and hold them in
this position until rivets may be placed in
the other holes and riveted down, atten
whichi the bolts. are removed and rivets
placed in these holes also.

This - operation ot
the plates together by bolts is what is re-
ferred to “holting-up”. This: work is
very Iaborions and consumes considerable
time. In fact the workmen employed in this
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one operation far exceed the number of 8

those employed in any other one operation
in' the constructing of ships.

Tt is o slow and tedious operation for the
veason that the bolts may be long enough so
that, even if the plates are somewhat sepa-
rated, they may be drawn down and held
tightly together. To twrn up 3 nat on a
holt througly ¢ distance of two or three
inches of the length of the bolt, often work-
ing in a position which is disadvantageous,
requires a great deal of time and As also hard
work., In consequence, the number of bolts

Cwhich one pairtof men can secure during

a day’s work is guite simalls o

The bolt which T contamnplate using. for
this work is shown in Figs. 1 and 2. This
holt 1 has no threads. It head 10.may be
of any suitable shape. Preferably such a
bolt would be provided with an end 11
which is somewhat pointed, this being de-
sivable merely for conveniénce in inserting
it into the holes and also to enable the bolt
to act somewhat as a deift bolt, to insure
aceurate registering of the holes in the two
plates, )

Tn Fig. 1 T have shown two plates, 9 and
90, which plates are provided with holes
Chich mateh when the plates are properly
; ioned. Through these holes a bolh 1

temporarily sdcuring 7

At the tune of plucing the boly, 1
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the two plates may be separated a conslder-
able distance. It is mecessary that these
plates be brought together and secured in
accurate and tight contact until they can
be permanently secured by rivets.

Each bolt 1 is provided with a key seat,
as 12, which is designed for the reception of
a key 2. This key seat, as herein shown and
as I prefer to make it, consists of a slot
which passes through the axis of the bolt
from side to side and the key 2 is a flat key,
adapted to pass through said slot and also
preferably slightly tapering or varying in
width, as is clearly shown in Fig. 1.

The position of the slot 12, the same being
the one which is nearest the head of the bolt,
should be such that its edge nearest to the
head 10 is not at a greater distance from
the inner surface of the head than the com-
bined thickness of the two plates, 9 and 90,
which it is to secure together. . Preferably
this distance should be a trifle less than the
combined thickness of these two plates, as
has been indicated in Fig. 1.

Tt is evident that if the two plates 9 and
90 be drawn firmly together and a key 2 be
placed in position such as is shown in Fig.
1 and then drawn snugly home, the key 2
will hold the two plates thus firmly together
until the key has been driven out. In this
manner the plates may be held as securely
together as would be possible by the use of
an ordinary bolt. ‘

“The bolt 1 should be of such a length as
to -have a -materially projecting end, and
this projecting end should be provided with
means whereby it may be engaged by some
means through which power may be applied
so as to draw the plates firmly together
preparatory to inserting the locking or hold-
ing key 2. The means which may be em-
ployed for this purpose are quite varied. I
have herein shown two such means, one de-
gigned to be operated by fluid under pres-
sure, such as air, and the other operated
through the means of a lever by hand.

In Figs. 1 and 31 have shown a device
designed for operation by a fluid under
pressure. This fluid would preferably be
air. This device has & cylinder 3, in which
is mounted for reciprocation, a piston 4,
which piston has a rod 40 extending through
the inner head 30 of the cylinder and pro-
vided upon its outer end with means by
which it may be securely connected with the
bolt 1. At the point 33 the cylinder is pro-
vided with a port for the inlet or discharge
of the fluid by which the piston is operated.
This may be controlled manually by any
convenient means. For this purpose { have
shown the use of a three-way valve 34,
which may be operated by hand.

As a convenient and practical means for
securing the piston rod 40 to the bolt 1, I
have shown a short cylinder or sleeve:d

1,308,861

which 15 fixedly
and the bore of which is soflic
the bolt 1. - This sleeve has
or holes 42 at opposite sid
as to fit & key 20, which key 1s
and may be 1dentically, the same
2, by which the plates aws held
drawn together. Ti

J 1

g

he belt I has
key way 13 placed outwardiy from the ke
way 12 for the reception of this second key.

The cylinder 8 is provided with extensions
31 which form feet, adapted fo engage the
surface of the plate 90 and sexve as vhruss
wmembers through which the power i
plied to the plate 90 to force ig stron
against the plate 9. The head 10 o
1 engaging the opposite or cotor s
the plate 9, acts to resist the strab
opposite direction. I have shown th
31 as herein consisting of menial
tion of the cylinder 5.
as having their outer
an Inwardly extending f
pose of this is merely to furnish n somey
larger surface for engagement wil

rEm 2 Lo A Loyt :
plate 90. These fect 85 engage the plate at
opposite sides of the rivet hole. DBotweoen
them are openings 32 through which the bolp
is accessible for the inserfion of the keys 2
and 20.

To insure projection of the piston rod
and the socket member 41 carried thereby,
as soon as the fluid pressure is vemoved, L
have employed s helical gpring 43 which |
placed between the outer surface of the pis- 100
ton 4 and the cap 38 of ti hind

In the operation of this
would be put through the ho
by the man at one side thereof.
side of the plate a second man,
power jack above described S0
alent mechanism, would
member 41 with the end
of the key 20. The
then be admitted to §
would pewerfnlly fore
gether and mw WP
holding k&

The posib
stated, would
the thickness of |
securnd §oga
tions in the &
due to inequality of
conditions, » washer o
ployed to &
gertion of §
erably he sl
therefore hoid the
after the fuid
moved, as it
driving the
fimid press
der, the sprin
the ¢ylinder
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will then be removed and
veady for application to

o

apparabus shown in Figs. 4, 5 and

is » hand deviee i ¥ the power for

ing the plates together ig

rh the operation ot » lever. - The mem-
5% o socket member equivalent to the

41 shown in Fig. 1.

on

This is iden-

exweepiin
a head

il at
 throng

o rece

end it is provided with
which is a fransverse
ive the bolt 51 by which
ted with the operating

tive two thrust arms 60,
placed approximately at
% other. ‘The two thrust
ded from each other
ie, one at each side of
he pivot bolt 51 passes
: intersection of these
two arme and thusg permits the socket mem-
hor 5 to swing apout this point.

At the outer ends of the thrust arms 60
prefer to pivotally mount friction rollers
7. The length of these thrust rods 60 is ad-
d so that the distance from the pivot
. of the bolt 51 to the outer surface of the
Feiction swheels 7, corresponds with the dis-
tance from the pivot axis through the socket
member 5 and the bolt 1 to the adjacent sur-
face of the plate 90 when the two plates
huve been drawn securely together.

Tor convenience in adjusting this vela-
Honship T may connect the socket member 5
to the lever member 6 in such manner as to
adjust its length, This may be done by us-
ing screw 61 which is placed
outer or pivoet end of the socket mem-
and engages the pivot bolt 51. Any
suitable means for such adjustment
may be employed. v

{n using this device the lever § 1s swung
back nt the time of connecting the socket
member § with the bolt 1. As shown in Fig.
4, this may be done 86 as to. accommodate
0w w considerable separation of the plates.

n Tig. 4 the twe plates are shown in full
ss us being quile materially separated,
s heing a condition which may exist prior
the application of the device to draw
1 togethor. ‘
3y shrowing the lever ¢ toward the plate
it wili assume a position corresponding, -ab

T

ing an adju
in the

by the dotted lines. This will force the
plates seeurely together and permit of the
Ysertion of the holding key 2. After this
hae been done the key 20 may be removed
and the device applied to the next bolt.

The posttion of the two arms 6 and 60
may be so chosen that at the time the arm
& eontacts with the plate 9 the arm 60 will be

secured

with the member 41 .

or as shown consists of

teash approximately, to the position shown,

on or near, pessibly a trifle past, the dead
center, in which latter case the pressuve be-
tween the parts will resist throwing back-
ward of the arm 6. On approacbing this
position*the lever acts atter the nature of 2
toggle dnd is capable of exerting a very
strong effort by the application of only &
moderate pull on the lever & o

To prevent the lever passing too far be-
yond this point in. case ‘the plate 9 was
surved or shaped in such a way as to not
act as a stop, £ have shown lugs 62 extend-
ing from the outer ends of the arms 60, so
as to engage with the socket member § and
prevent swinging too far beyond the dead
center.

Tt will be evident to any mechanic that
varions devices which will exert a strong
pull and which may be operated quickly,
may be designed for accomplishing the pur-
poses_intended For the devices herein illus-
trated. These devices as illustrated are
given only as examples ot mechanisms which
Taay be employed for this purpose and mech-
anisms which I now prefer to use.

Tt is ovident that this plan of securing
plates together in which bolts and keys are
employed instead of bolts and nuts, permifs
of inserting and securing a Very nuch
greater number of bolts than would be pos-
Sible where ordinary holts are used and the
nuts must be turned down through a consid-
erable distance. 'The use of this old and
comumnen type of bolt with a nut necessitates
one man to hold the bolt at one side and
another man to turn the nut upon the other
side of the plates and the use of considerabie
time for each bolt.
competent men conneeted with ship building,
that the application of one hundred and
sixty bolts is considered an average day’s
work for two men working together uncler
the average working condition.’ By the use
of the mochanism herein described a very
mueh greater number of bolts may be secured
in the same Jength of time.

What T claim as iy invention is:

1. A holting-up device for plates compris-
ing a bolt having a key seat and = key there-
for adapted to hold the plates when drawn
together, and means for applying power
throngh said belt to draw the plates together
0 that the key may be inserted in said seab.

9. A bolting-up device for plates compris-
ing a bolb having a key seat and a key there-
for adapted to hold the plates when drawn
together, and means for engaging the bolt
outwardly of its key seat to apply power fo
the plates to force them togethier so that the
key may be inserted in said sewt.

3. A bolting-up device for plates compris-
ing » bolt having a key seat and o key
adapted to enter said seat to hold the plates
when drawn together, said bolt having” a
socond key seat nearer its end, a power de-

1t has been stated by~
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vice having a socket member adapted igo

slot 130-

over said bolt and » key way adapied fo therein

register with the outermost ’{ey way 1n the tos whon

bolt, and a key adapted to enter their V 1d o key
5 ways to secire said socket piece and the bolt - to hold 1

together.
1A bol‘mng-up device for plates comprig-
Ang a power device and a bolt provuﬂlea with
means for interlocking engagement and
10 ready disengagement with said powsr device,




