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JOHN J. RAUSCHER AND CHARLES H CLARK OF CLJLVELAND OIIIO

MACHINE FOR DRIVING SCREWS UNDER WATER

SPECIFICATION fermmg pert of Letters P&tent Ne 599 011, dated Febru&ry 15 1898
Apphcetmn ﬁled Mey 17, 1897. Serlel No. 636,850, (No model.)

To all whom it may conccrn |

Be it known that we, JorN J. RAUSOHER
and CHARLES H. CLARK, ,citizens of the United
States, residing at Cleveland in the county of

- Cuya,hcga and State of 01110 have invented

- certain new and useful Improvements in Ma-

1§,

chines for Driving Screws Under Water; and

we dohereby dcclare the following to be a full,
clear, and exact description of thc 1nvent10n
such as will enable others skilled in the ert

‘to which 1t appertains to make and use the

- same.

-Our invention relates tc a machme capable
of drilling holes under water in the facing-

planksof breakwaters and like structures and
of introduecing lag-screws into said holes and

- driving them in, to the end that said facing-
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planks shall be secured ﬁrmly to said brea,k-'

water.

The machine, as shcwn mcludes a VGI‘I..l-.L

cally-ad] usta,blc skeleton frame which hangs

“in the water from suitable supports on the'

breakwater,asliding carriage supported upon
that part of the frcme whlch 18 normally un-
der water, a horizontal shaft having a drill on
one end and a screw-driver on the other, a

shaft-supporting device which is mounted on |
sald carriage on a vertical axis,whereby either

end of the shaft may be tmned toward the
breakwater, and suitable mechanism adapted

to be operated or controlled from above for

imparting motion to said parts, together with
means for presenting the screws to and. hold-

ing them in operation relative to the screw-
drwmn‘ end of the shaft, and it also includes
many subor dinate parts mtended to facilitate

- the operation of the machme, as heremafter
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described.
The invention consists in the combmatlon

of parts above recited and in the other com-

binations and subcombinations which are
heréinafter described, and peinted out defi-
nitely in the claims. . |

In the drawings, Figure 1 is an end eleva,-
tion of our machme 1n operative position on
a breakwater. Fig. 2 is an enlarged end ele-
vation of the upper end of the ma,chme Fig.
o 18 a plan view of the parts shown in. Flﬂ' 2

Fig. 4 1s an enlarged end view of the lcwer'
Fig. 5 |

or under water pa,rt of the machine.
Is a sectional plan view showing the parts

Whlch are shcwn in Flﬂ' 4 Fw' 6 1S a Sec-*_,

T R R

r

t1cn&1 end elevetlcn of the pmts shcwn in

Figs. 4 and 5.
of the submerged carriage.
tional view on lme 9 9 of Fig. 5 and Fig. 9
is a sectional view on line 10 10 of Kig. 4

- The skeleton frame isindicated by A and

Tig. 7 is a perspectwe view

'1t includes four vertical corner-posts a, prefﬁ

_erablj made of angle-iron, and suitable brac-

ing and connectme‘ beams for holding said
pccts in fixed relation to one another. It is
not material tothe invention in what manner
these four posts are ccnnected We have
shown, however, beams «', connecting their
upper ende and dmgonal braces a?' which
connect each post with its two Ilelﬂ‘thI'S

The lower ends of the end postsare connected |

by horizontal rods ¢® and af, arranged one
above. the other, and the side. posts are con-
nected by the side bars a5,
o* serve as guides for a horizontal sliding car-
riage D.

The skeletcn frame hangs down into the

water being supported thllv or partly by

two SUiff. houmntcl beams C, which project
laterally from a car E. These beams C are

Fig. 8 is a sec- 55
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The rods a3 and -

75

longitudinally movable in guides e, secured

to the car, and they are so mcved by means
of pinions e, mounted on the ear, which en-
gage with 1a,cks ¢ on the beams. Prefera,bly

both pinions are connected by means of two

intermediate gears 62 mounted on the . car,

whereby both pinions and both beams will -
be moved sim ulta,necusly and equally.. The

hand-wheel" ¢*, connected by a shaft ¢® with

one of the said gears or pmlcns is the means

provided for cperatm g both pinions. On each

| side of these beams C are secured the two

standards ¢. In each pair of standards a
horizontal shaft ¥ is mounted, the two shafts

80'
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being connected by the two gears f, secured

to them whereby the rctatlcn of one shaftis

- necessarﬂy accompanied by a corresponding
To each shaft F are

rotation of the other.
fixed two pinions f', which engage with the

vertical racks df, secured to the corner-posts.
By means of thesc racks and pinions the

frame A is raised or 10wercd and it is ﬂ'mded
in a substantially vertical pa,th by the annu-

05
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lar flanges f* on the sides of said pinions, and

by the ﬂan ged wheels ¢, mounted on bracket-

arms c>; whmh are secured to beams C.-

Prefembly the entire fr a,me A is. counter-.
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“through the said sprocket.
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balanced by a weight /i, secured to one end of
a cable I, which cable passes over the two
sheaves ¢%, which are mounted in arms ¢&’, pro-
jecting from opposite sides of the car. This

cable is attached to the spider a’ at the lower

end of the frame A. This relieves the pin-
ions and racks of unnecessary strain. Both
shafts F may be rotated by means of a hand-
wheel 7° on one of them, and it is prevented
from rotating in the other direction by a
ratchet /4 and pawl ¢®. | -

D represents a skeleton carriage which
slides upon the four rods ¢® ¢*. Thiscarriage
consists of two front transverse bars d d,
two rear transverse bars d* d° two vertical
bars d*, connecting bars d? d®, two longitudi-
nal bars d° connecting the bars d d° and car-

rying racks d’, and two longitudinal bars d°,

connecting the bars d’ d® This construction
is adopted because it makes a light but rigid
carriage, which is easily operated and does
not interfere with the operation of other

parts; but any other suitable construetion

might be substituted. |

A spider a” is rigidly fastened to the two
rods «® a®, and the spider consists of a trans-
verse beam ¢®, a horizontal diagonal beam &’
is connected at its rear ends with said beam
a8 and one of the corner-posts, and two par-
allel longitudinal bars a! are connected with
said beam a® and with the front bar a®>. Sev-
eral shafts to be described are journaled in
this spider, which forms a rigid part of the
frame A. - |

A shaft K is journaled in what we will ge-
nerically term a ‘“shaft-supporting device”
M, which in the form shown is a cylindriecal
casing having vertical trunnions m m', which
are respectively mounted and adapted toturn
in bearings d’ d¥ in the two transverse car-
riage-bars d d'. To one end of this shaft a
drill L is secured, while the other end is in

the form of a wrench for driving a lag-serew.

This wrench end is surrounded by a sleeve
O, which is fixed to the shaft-supporting de-
vice. A longitudinal slot o0 is made through
the upper wall of said sleeve. In that part
of the shaft which the sleeve embraces a
square groove k& is made which is'coextensive
with the slot o. - _ S

The upper trunnion m of the shaft-sup-
porting device above its bearing is made
square, as at m?*, and this square end is adapt-
ed to enter a transverse wrench-slot p in the
lower end of a vertical shaft P, which shaft
is journaled in the spider o and 1n the up-
per end of frame A. Thisshaftis preferably
square, and a sprocket-wheel p’, which em-
braces said shaft, is compelled to rotate with
it, although the shaft may move endwise
This sprocket is
secured to a sleeve p° which is mounted in

a bearing ¢® on a cross-bar ¢*, which extends
between and is secured to the beams C.  The

shaft P may be turned by a hand-wheel »°
and sprocket-wheel p* both secured to shaft
p?% which is mounted in a eross-bar ¢', and

ward.

| a chain pitransmits motion from sprocket p*
to sprocket p’. This enables the operator to

turn the shaft-supporting device M upon its
vertical axis, so as to present either the drill
end or the screw-driving end of shaft K to

the face of the breakwater. |

70

Two vertical shafts @, which are mounted

in the spider ¢’ and in the upper end of the

frame A, have secured to them near their

lower ends the pinions ¢, which engage with
the racks d’, wherefore by turning these shafts

the carriage may be moved toward or from

the face of the breakwater. The shafts are
compelled to revolve simultaneously in re-
verse directions by the meshing gears ¢, se-

cured to them, and by other meshing gears

¢ ¢%, which are secured to the lower ends of
sleeves ¢* which embrace the square shafts
Q), and are mounted in the eross-bar ¢®in such

manner that they cannot movelongitudinally

in their said bearings. - The shafts may there-
fore slide up and down through the sleeves.
On one sleeve ¢! is a bevel-gear ¢°, which
meshes with a bevel-gear r, fast on a shaft R,
which shaft is mounted in brackets ¢ ¢'* on
one beam C. By revolving this shaft both

75
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shafts Q are revolved in one direction or the

other, with the result that the carriage D is
moved forward or backward. .

The lag-screws are automatically fed into
the grasp of the driving end of the shaft KK
by the following mechanism: A vertical shaft
G is mounted in the spider a¢’. On its lower
end is a ratchet-wheel ¢, with which a pawl
m3, carried by the shaft-supporting device M,
engages when the carriage is moved back-
On the upper end of this shaft is a
spool ¢', in the flanges g*® of which are holes
g®. Below thelower flange is a fixed plate a',
on which the heads of the lag-serews rest and
slide when the bodies extend up through said
holes. In this plate is a hole ¢’?, and below
this hole a tube N is fixed. In the rear side

of this tube is a slot #', wide enough for the

body of the lag-screws to slide through, but
not wide enough for the heads to pass through.
The lower end of this tube is arranged just
over the slot 0 in sleeve O. T'wo curved par-
allel guide-bars n are secured to the tube for
the purpose of guiding intoslot o the body of
any lag-screw which falls out of slot n'.
When by the action of the pawl m?® on the
ratchet g, the shaft G is turned to.bring the
head of the lag-screw over said tube N, the
serew drops head first down said tube. The
head strikes the shoulder n?at the lower end
of the tube, wherefore the screw isupset. The
head drops into the slot 0 in the sleeve O and
the shank swings over, guided between the
parallel bars n, and also enters sald slot.

95
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When the shaft X is turned .to bring the

agroove & therein in line below said slot o, the
screw falls into said -groove, its end project-
ing beyvond the end of the shaft. The endof
the serew may engage with the inclined plate
a'* on the frame A, thereby holding the screw

| back in the shaft.

I30
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‘Whileany suitable means may be employed | screwshould be driven.

to rotate the shatt K without departing from

the invention, we prefer to rotate the same by

- an electric motor which is contained in a wa-

10
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1 thl()llﬂ‘h the tube S; go to a switech-box W on

" the car.  The current may be supplied from

25
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is made i in the plank - and breakwater.
carriage is now moved backward to the end
of its path Just before it stops the pawl m3
- strikes the ratchet g and turns the shaft G,

ter-tight casing M. (In such event this cas-
ingis Bhe shaft-supporting device.) The shaft
extends outside of the case through packed
boxesm*. 'Theconducting-wires may extend
down to the casing thr ouﬂ‘h a flexible pipe S,
which is secured to the casmg, preferably to
the lower end of trunnion m', which in that
casels made tubular. Thispi pe also furnishes
an alr-passage for ventilating the motor-cas-
ing. The upperend of this pipe issecured to
a bracket ¢'®, secured to one of the bars C.
Any Varlety of electric motor may be used;

but there are practical objections to. employ-_
1ng areversing motor.
can revolve in one direction only is used, it
is necessary to employ either a left- hand drill

W hen a motor which

L or left-hand lag-screws. ~
The conductor- wires v, whleh paqs up

arail Xon the br eak‘vatel thr ough atr olley Y

~on the car.

The operation of the duscmbed mechamsm
will be as follows: The reserv01r—-that is to
say, the flanged spool ¢'—is filled with lag-
screws and then the frame A is lowered 0
the proper point.

placed and held by any suitable means. The

shaft K, with its drill end facing said plank,

is rotated and the carriage D is moved for-
ward, the result being that a horizontal hole

thereby causing the release of a laﬂ'-selew
which falls, as before described,
serew-driving end of the shaft.
end of the upper trunnion 7 has entered the

slotted end of the shaft P, which shaft is then

45
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turned one-half of a revolutlon This turns

the cylinder M until a stop m? thereon strikes

a stop a' on the spider a'. The lag-screw
strikes the beveled upper end of a swinging

lever T, which lifts.the end of said serew into

line mth the hole which has been drilled.

The carriage D i1sthen moved forward a short

distance, sufficient to start the screw, the
shaft K bemﬂF simultaneously turned. ThlS
of course turns the screw, which as it con-

tinues to turn after the carriage is stopped.
screws into the hole and Wlthdl‘&WS itself-

~ from the shaft K. When the screw hasbeen
- driven in, the carriage is moved backward to

60

the end of its path, the square end of trun-
nion m entering the wrench end of shaft P.

The shaft-supporting device is now turned

backward one hundred and eighty degrees
- Thereafter
these motions are repeated, the car E or frame

until the stopm®strikesstop a®.

A, or both, being previously moved to bring
the shaft K into line¢ with the point where a

The facing-planks Z are

The

“into the
- The square:

o

and backward movements of the carriage the
square end of trunnion m moves between the
parallel bars a'®, wherefore the turning of the
shaft-supporting device upon its axis is pre-
vented. The car may be moved by the worm

During the forward

e’ on vertical shaft e'; mounted on the car, =

and the worm- wheel 612 seeured to one of ihe |

axles e,
Many modlﬁcatwns of the eonstruc‘mon of

various parts described may be made, and
‘especially may the mechanism for 1mparmn0 |
‘erent moving -

the described motion to the dif
parts be varied mthout depal tmo' from the

| invention.

75
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Having deser ibed ourin Ventmn we (31&1]11—— |

1. In a machine for driving serews under

‘water, in combination, a Veltlcally-mova,ble

dependmw frame, a horlzontally -sliding car-

riage supported on the Jower end Of said
frame, a shaft-supporting device mounted on -
a vertical axis on said carriage, a rotatable

shaft mounted in said shaft-supporting de-

vice having a drill at one end and a wrench

at the othel end, and mechanisms for raising
| and lowering the frame, for sliding the car-'

99

riage, for turnmﬂ the Shaft-suppmt and for -

- rota,tmﬂ' the shafb substantially as specified.

2. In a machme for driving screws under
water, in combination, a dependmﬂ' frame, a
ho’rizontally-.-sliding carriage supported at the
lower end of said frame,. a shaft-support

95

mounted on said carriage, a rotatable shaft

‘mounted insaid support and having a wrench

atone end, mechanismforautomatically feed-

ing lag-screws to said wrench, and mechan-
ism for raising . and lowering said frame, for
moving sald carriage and for rotating sald
shaft, subs’rantmlly as specified. :
3. In a machine for driving screws. undel-

water, in combination, a dependmﬂ frame,
means for raising and 1owermﬂ' it, a horizon-

tally-sliding. carriage supported upon said
frame at the lower end thereof, a water-tight

100
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electric-motor casing mounted on & veItlcal -

axis on said carriage, the inclosed motor, the
motor-shaft projecting from both ends of said
casing, a drill secured to one end of the shaft,

a wrench on the other end of said shaft,
‘mechanism for automatically feeding lag-
-screws tosaid wrench, and mechanisms adapt-
ed to be operated at the upper end of said
frame for turning the motor-casing upon its
‘axis, and for moving sald carriage, substa,n--
| tmlly as specified. |

4. In a machine for drwmn' SCrews unde1-
‘water, in combination, a depending frame, a
;horizonta11y~sliding carriage mounted on the
lower end thereof, a motor-casing mounted.

on a vertical axis on said carriage, a motor

115

120

in said casing the shaft of which projects at

both ends from said casing, a drill secured to
one end of 'said shaft, a 10ng1tud1nally—slot-

ted sleeve fixed to the motor-casing, and sur-

130

rounding the other end of the shaft which -

end of th_e shaft has a'longitudinally-extended_ :
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square groove, and mechanisms for impart-
ing motion to said several movable parts, sub-
stantially as specified. |

5. In a machine for driving screws under

water, in combination, the depending frame,

a horizontally-sliding carriage mounted there-
on, a shaft having a longitudinally square
oroove, a non-rotating sleeve having a longi-
tudinal slot through its upper wall, a lag-
screw reservoir, a guideway therefrom to the
slot in the sleeve, and means for discharging

said screws singly into the said guideway,

and mechanisms for imparting motion to the
carriage and shaft, substantially as specified.
6. In a machine for driving screws under

water, in combination, the sliding carriage,

its supporting depending frame, a shaft-sup-

- porting device mounted on a vertical axis on

20

30

.40

45

said carriage, means for periodically turning
said support upon its axis, a shaft having a

longitudinal square groove, a sleeve ﬁxed to

the shaft-supporting devwe embracing sald

shaft and having a lonfrltudmal slot in its
upper wall, a rotating SpOOl for supporting

lag-serews in a vertical position, a fixed plate
on which the heads of said serews rest, said
plate having a hole through which they may
drop, a slotted guide-tube extending from
said hole to the slot in the sleeve, snbstan-—
tially as specified.

- 7. In a machine for driving screws under
water, in combination, a dependmﬂ* frame, a
shdmn carriage at the lower end thereof a
shaft- supportm o device having vertical _trun-
nions which are mounted on said carriage,

the upper trunnion havingasquared end, and .

a shaft having a slot in its lower end whwh
is adapted to engage with said squared end
of the trunnion, substantially as specified.

8. In a machine- for driving screws under
water, in combination, a depending frame, a

‘gliding carriage at the lower end thereof, &

horizontal rack on said carriage, a pinion
mounted on the frame, mechanism for oper-
ating said pinion, a shaft-supporting device
mounted on said carriage, and a wrench-shaftt
mounted thereon, substantially as specified.

9. In a machine for driving screws under
water, in combination, ashaft havinga square
lonn'ltudma,l groove, a 10n0‘1tud1na.llv-slotted
sleeve embracing the same, combined with
the following mechanlsm for feeding lag-
serews to S&ld shaft, viz., a spool havmﬂ' ver-
tically-perforated ﬂa,nﬂ*es a horizontal plate,
having a hole, below said spool a slotted tube
extendmg from said hole to the slot in the
sleeve, and parallel guide- bars, substantmlly
as specified.

10. In a machine for dllVlIl'D' screws under
water, in combination, a ‘shaft having a lon-

'-:rltudmal square groove, a longitudinally-

slotted sleeve embracing it, a substantially
vertical slotted guide- tube havmn' the shoul-
der ¢, means for dropping laﬂ'-SGI ews head
first into said tube, and the palallel gulde-
bars, substantially as specified.

11. In a machine for driving screws under
water, in combination, a depending frame, a
horizontally-movable carriage mounted in the
lower end thereof, a water-tight casing car-
ried by said carriage, a motor inclosed there-
in, the motor-shaft projecting at both ends
from the casing through water-tight bearings,
a flexible Ventllatmw ‘and conductor-contain-

ing tube connected with sald casmg, substan-
tla,lly as .specified. -

12. In a machine for driving serews under
water in combination, a car, lontrltudma,lly-
movable beams pr eJectmﬂr from the side there-
of, a depending frame having vertical racks,
pinions mounted on said bea,ms engaging with
said racks, mechanism for operatingsaid pin-

ions, and mechanism carried by said frame;
‘at; 1ts lower end, for drilling holes and driv-

ing screws, substa,ntmlly as &pec_lﬁed
In testimony whereof we affix our signa-
tures in presence of two witnesses.

JOHN J. RAUSCHER.
CHARLES H. CLARK.

Witnesses: |
E. L. THURSTON,
~ALBERT H. BATES.
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