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o all whom it may concern:

Be 1t known that I, Jou~y M. GOODWIN, a
citizenof the United States, residing at Sharps-
ville, in the county of Mercer and State of

5 Pennsylvania, have invented certain new and

useful iinprovements in towing boats, barges,
and other crafts adapted to the navigation of
such waters in and along canals and like wa-

ter-ways, and certain deviees, apparatus, and

1¢ appliances contributory to the result sought

through the operation of the said improve-
ments, of which improvements and devices,
respectively, the following is a specification,
reference being therein had to the drawings

15 accompanying and forming part of this my

application for Letters Patent of the United
States. | |

The objects of my invention are to provide
means through use of which boats, &e., may

20 be towed 1n and along canals and like water-

23

ways with greater uniformity of progress and

better dispatch than heretofore accomplished, .

and at the same time at an vltimate cost less

~than that ordinarily incident to such towing

as heretofore performed, while as results of
thesubstitution thereof, instead of meanshere-
tofore used, the effective capacity of any canal
will be materially inereased aud the risk of
collision of opposing boats diminished, and to

3o effect these betterments of existing conditions

by the use of apparatus no part of which will
11 any way occupy nor obstruct the tow-path
or water-way of & canal, nor prevent or in-

a canal equipped with my towing-plant, show-
ing nominally one-half in length of a “‘streteh?”’
to be operated by one set of englnes as used in
such plant.
of a plan, of the one-half of a streteh of canal
equipped asaforesaid, showing disposition and
relative positions of engines, drums, cable-
tighteners, shaft-bridge, drum and end bridge,

and other appliances used for operating such 60

stretch. Fig. 4 1s a sketch showing arrange-
ment of engine-houses, shaft-bridge, and drums
at a **station’” at which poweristo be applied
for working a stretch of canal. Ifig. 618 a ver-

tical section on long axis of a ‘! post-socket,”” 65

and Ifig. 5 1s a plan of post-socket. g, 7 18
a side elevatioun of a roller-hanger and 1ts ap-
purtenances for carrying the towlng -cable.
Fig. 9 is an end view, and IFig. 8 a plan, of the
hanger.
and slip-rope, such rope being applicable also
to use as a ‘‘spring-line’’ or ‘‘breast-line,’’ as
and for the purposes herein desceribed. Fig.
11 shows portions of -the towing-cable with
‘“stops’’ fixed thereon.
Fig, 13 an end view, of shafts and gearing in
my device for adjusting gear-connections be-
tween my drum-shafts, (N and N’ 1n the ap-
propriate figures,) so that such shafts may

thereby be made to revolve both in one direc- 8o

tion, or one to the right and'the other to the
left, as desired. |

Subjoined is a detailed description of my
1invention and an explanation of the manner

Ifig. 3 18 a sketch, in the manner 53

Fig. 10shows my combined tow-rope 70

Fig. 12 1s @ plan, and 75

in which the same is to be applied and oper- 83

ated to eifect my aforesaid objects.
Atsomeconvenient point outside of the tow-

path of a canal, preferably immediately at the

outside edge of the tow-path, as at R, Fig. 1,

I drive into the ground (or, when necessaryso go

to do, set by other process) a post-socket,

as », made, preferably, of cast-iron. Intothis

socket 1 fix, vertically, a post, I, preferably

of wood, but 1t way be of metal, and secure

the same against strains acting in the direction gs

of the length of the canal, tending to pull the

post out of perpendicular, by guays If I, Fig.

2, each guy being preferably anchored at its

foot, and having in it a turn-buckle, by means

of which the guy may be shortened orlength- 105

ened, as necessary, for the purpose of keep-

ing the post upright in the line of these guys,

terfere with the passage along such tow-path
35 of teams used for towing in the ordinary man-
ner, nor the passage along such water-way of
steamers and other craft of the kinds ordina-
rily used on canals. To attain the objects |
aforesaid I have invented the new and useful
40 method of applying power to the towing of
- boats, &e., in canals hereinafter described,
and to carry mysaid invention into effect have
devised the appliances and mechanism herein
described as of my invention, and illustrate
45 the same by the accompanying drawings,
throughout which similar letters refer to simi-
lar parts, and of which— -
- Figure 1 1s a cross-section of a canal, with
longitudinal elevation of one ‘‘suspension-
- 50 frame’’ of my tewing apparatus as applied to
such canal. Fig. 2 1s a side view taken along
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On the side of the canal opposite R, and pref- | tow- mpem the oper atlo ) oftov. mg,hel einafter

erably about five feet out from the tOp of the

slope of the berme bank of the canal, I in like
manner fix a post, ]? Fw‘ 1, Slmlldl‘ to the

post P.

Where the berme side of the cemal IS not em-
banked, and the waters of the canal conse-
quently extend beyond the limits of the stand-
ard prism of the canal, thereby forming a
bayou or basin, 1 prefel to set the post P’ in

~ thebasin or bayou outside of the limits of the

.15
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35

40

canal-bank permanently injures the banlk.
‘case of a post set in a ““post-hole?” excavated

standard prism aforesaid, but asnearly as may
be at a point, as R/, located with reference to

P, as it would be were it set, as aforesaid, about
five feet out from the top of the berme Slope of |

the canal as ordinarily formed; butif any
such bayou or basin be deep enoueh for use
by boats, or if for any reason the post P’
placed in the bayou would obstruet any. de-
sirable movement of boats, I set such post so
as to avoid such obstruction—as at R?, for ex-

ample.

 The post-socket S, Figs. 5 and 6, lm,s been
shaped externally, as Shown with a view to
fitting it, first, to penetrate the material form-

ing the embankmeub of a canal or the hottom
of a basin without abrupt displacement of
such material, and, second, to resist, when in
place, any foree tendmfr to wwhdlaw it. It
has been proportioned with a view to render-

ing it capable, of WIth&tandmg any blows nec-

essary to the driving of it into place and any
strain to be caused by any necessary wedging
of a post into it. The *‘socket’’ prr_)per.is-
shaped so that withdrawal of a post for re-
newal, for instance, may be ecffected without

disturbing the socket as a whole, or the

ground about it. Any excavation made in a

In

In earth a permanently sufficient establish-

ment of the post in the ground at the tlme of | h:

~setting 18 not practlcable
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ble, .

taut.

I have devised the post socket shown and
described herein in order to obviate necessity
for making excavations in the canal banks and
bottoms and to-afford the posts of my sus-
pension-frames firm foundation and base- sup
port at the outset.

Between the posts P PP, 1 stretch a suaspen-
sion-cable, G, in which are-turn. buackles T T,
to be used for setting and keeping the cable
The cable C is attached at either end to
an eye in a strap surrounding the head of the
corresponding post it the posb be of wood, or

to an eye ﬁxed in the post if the post be of |

metal.” To a similar éye fixed on the outer
side of each post I attach a guy, as G or &,
havingin it a tarn-buckle, and secure the foot
of 'such guy to an anchor in the ground, or to
some suitable anchorage oonvementl y accessu

on the posts that the cable C will continuously
exert when that member of the suspension-
{frame described 1s set taut and equipped with
its appendages and the inereased pull thereon

thab will be caused by the down-drag of the .falonfrmde said drum, Lhence to and parbly

These guys G &' serve to resist the pull

}

~suspension-cable.

this cable.

described.. Upon the cable C,1 place ahanger,
H,(shown 1 in detail in Figs. 7 8, and 9,) carry-

-ing a ‘roller, W, prefer&b]y adjustmg this

hanger so that its roller will be suspended -
di1ectly above the foot of the inside slope of
the tow-path bank of the canal. In a corre-
sponding position, so.that its roller will be
directly above the foot of the slope of the
berme bank of the canal, or at a distance from
H equivalentto the &,ta_nd,:lrd width of the bof-

tom of the canal,I adjust a similar hanger, H'.

As 1indicated in the drawings afmesald the
roller of each hanger faces the canal.

Itach hanger has a clamp-plate,c.and clalﬁp |

70

73

30

bolts b b, by means of which 16 1s fixed on the |

This mode of attachment
renders readily practicable any necessary or
desirable change of position of a hanger on
At bends of the canal, and possi-
bly at other places,and for the purpose of lead-

| ing boats along some particular part of the

Wdtel -way, or 1n some particular direction or
manner rendered- necessary by extraordinary
conditions, (as, for instance, the presence of a
wreck or other obstruction in the canal,) ad-

' justments of the hangers varying from those

shown. in the drawings may be made. The
hanger should, however, be placed so that the
lead of the ropeor ropes, whether tow-ropes,

‘breast-lines, orspring-lines, connecting a boat

¢C

O
LA

with the towing-cable shall be such that any

such rope shall in passing the hanger en-
counter and pass over the circular head or
face member of the roller W, and not Stmy in
a direction that would brmﬂ' it against the
vertical arm of the hanger. The b:-.l.ck of the
roller W is provided with a cutting-edge for
the purpose of severing any tow -rope or
spring-line coming 1n contacb therewith.
The daty of bhe rollers attached to the
angers 18 primarily to support and gmde the
towing-cal}le M. (Figs. 2, 3,7, 8. and 9.)
The office of the capstan part or face mein-
ber of the roller is to fend off from thatportion

of the roller in which the towing-cable travels

and- carry clear of the same any tow-rope,
breast-line, or spring-line attached to said tow-
ing-cable for the purpose of towing or sheering
a boat, and at the same {ime to accelerate the
movement in the direction of the travel ofthe
towing-cable of that part ofanysuch tow-rope,
breast-line, spring-line, or slip-line coming

agailnst the face member.

The hanger constructed as shown serves for
use on elthel side of the canal.

The towing cable M is a cable made, prefera-
bly, of steel wires, extending along the berme
side of the canal, and supported by and travel-
1ng on the rollers, respectively, of the several
hangers, as described and shown, and around
the duvmg drum - D/, Fig. 3, thence to and
partly around the end drum D D’ on the end
bridge, I& B, thence bencath a roller, »/, along-
side the Lln‘htemnﬂ' dram T D, thence over
this tlghtemnu dlum and under roller, ,
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around the end drum I D" theuce along the | ing-drums,should be operated by one engine—

tow-path side of the canal, supported by and
traveling on the rollers of the hangers fixed
along that side of the eanal to and around the
driving-drum D, and so oun for the other por-
tions of the streteh of canal operated by the
motive power at the station Q, around, un-
der, or over end drums, rollers, and tighten-
Ing-drum, respectively, situate at the end of
the stretch not shown in the drawings, and
back to the berme side of the canal and to the
drum D', before named.

The driving-drums operating a streteh may
be placed at any point in the length of that
stretch. |

Boats will necessarily cast loose from the
fowing-cable when about to pass a driving-
drum, as well as when about to pass trom one
stretch of cable tothe next beyond. They will,
likewise, cast loose preparatory to entering a
lock. Whenever practicable, therefore, the
driving-droms and motive power of a streteh
should be placed at a lock, and each end of
that stretch shonld be at a lock; but presuma-
bly In practice an arrangement exactly like
that snggested as desirable will not always be
practicable,

The motive power may be placed at a lock
and the ends of the streteh, respectively, at
suitable points equidistant from the lock; or

the motive power may be placed midway of a

long level of the canal and each end of the
streteh at a lock. | .

As conducing to convenience in operation,
the motive power should be placed midway be-
tween the ends of the streteh; but on oceasion
the power may be applied near one end of a
streteh. The effectiveness of the apparatus
would not be thereby impaired.

10 secure certain economies, engines and
machinery to be used in operating the towing-
cables should be throughout the canal of uni-
form size, pattern, and power. At the same
time the speed of the cable and effective tow-
Ing power with that speed should be prac-
tically uniform throughout. In order that
these couditions may be compatible, the engi-
neer laying out the towing-plant, after having
adopted a standard motor and a standard
length of stretech —a length preferably the
greatest that may be effectively operated with
his standard motor under the most favorable
circumstances of alignment, &e., found on the
canal with which he has to deal—must deter-
mine the length of each streteh aecording to
the character of the alignment and other fea-

- tures of that portion of the canal along which

o

it is toextend. The more tortuousalivnment
of course indicates greater resistancesto move-
ment of cable and boats, respectively,and sug-
gests a correspondingly shorter streteh., He
should be careful to arrange each streteh so
that the work ordinariiy to be done on it will
be well within the uitimate power of his
motor.

at d.

say that in the house, E. The drum D should
ordinarily revolve in a direction reverse to
that of D', the reversing to be effected by
means of suitable gearing situate, preferably,

for readily disconnecting the shafts N N’,and,
farther, for revolving both shafts and their
drums in one and the same direction. A de-
vice for effecting these operations, respect-
1vely, 18 shown ‘in Figs, 12 and 13, in which
N N are main shalts earrying the driving-
drums. V is a supplementary shaft. » is a
gear-wheel fixed on N'. « is a similar gear-
wheel movable along N. m is a similar wheel
fixed -on V. 2 is a similar wheel movable
along V.

With ¢ engaged with » and the shaft N re-
volving, as indicated by the single-barbed ar-
row, » (with the shaft N’) revolves, as indi-
cated by the double-barbed arrow, in diree-
tion opposed to that of N. Now slip ¢ to the
position « and the shafts are disconne-ted.
Now engage « with m and slip v along on V
and engage 1t with n, then »and ¢ with their
respective shalts and drums will revolve in
one and the same direction. |

The shafts and the machinery inthe engine-
houses I8 I should be so arranged that the
two shafts N and N may be operated either
by the engine at It or by that at B, or by the
two engines acting together.

I prefer to supply at each power-station, as
(), two separate and distinct engines, each
capable of doing all the ordinary work of
the stretch, and boliers and other appurte-
nances for each engine, the whole arranged
substantially as indicated by Figs. 3 and 4.
I would further arrange steam-pipes so that
the boillers at I3 may supply steam to the en-
gine at I, or those at B’ to the engine at I,
and, further, 8o that the botilers at B or any
of them may be used in connection with all or
any of thosc at B.  Then, with either engine
or elther battery of boilers disabled, the en-
gine and boilers not disabled may be used to
operate the stretch. As the presence of the
towing plant described does not interfere with
the operation of the canal in the ordinary way,
any stretch may, in case of necessity, be tem-
porarily operated with teams.

The driving-drums D D’ should be about
twelve feet in diameter; if twelve feet in di-
ameter and making seven revolutions per min-
ute, the cable operated by them will have a
speed of about three miles per hour; making
ten revolutions per minute, the cable would
have a speed of something more than four and
one-quarter miles per houar if there were no
slip of the drums under the cable.

i regulate the grip of the cable on the driv-
ing-drums, respecvively, by means of suitable
rollers, (indicated at g and ¢ in Fig. 3,) one
of which 18 situate near each of said drums
and arranged so as to be under control of the

The shafts N N, Tfig. 3, earrying the driv- | engiucer in charge at the station, and purpose

Provision should be made, moreover,
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more than a certain allowable maximum of
pulling-strain on the towing-cable.

I regulate the slack of the towing-cable be-
tween the driving-drums and the ends of the

streteh by means of the tightening-drums T D
aforesaid, except in periodical distributions of |

slack, in which I should use the driving-

.drums and for the purpose of making the
dri wlng -drams applicable to this serviceI have
devised the gearing shown in Figs. 12 and 13.

On nearly straight stretches of the canal

the suspension-frames (composed of the two

posts P and P and vheir guys and the suspen-
sion-cable (, set and combined as aforesaid)
shiould be Spaced S0 as to use about twenty-
two frames per mile of canal, the intervals

between frames being made as nea,rl y uniform

On bends the intervals should be
lessened in pr0p0rt10n to increase of abrupt |

as may be,

ness of the bend. -
The suspension-cables shou]d be ﬁxed at an

 elevation. sufficient to make them clear the

- which such cables are to be placed. This be-

head of a man standing erect on the top of any

‘boat or boat-load that can passunder the low-

est bridge spanning the streteh of canal on

ing done, the lowest part of the rollers on the

_.30

35

“hangers” will be out of the way of any neec-
essary passage of persons or freights from the
tow-path to boats on the canal. Suppose the
towing-cable to be in motion, actuated and
operating as described, and tmvehng on its
round, hereinbefore Speclﬁed and suppose
that portlon of the cable that follows the tow-
path side of the -canal to be traveling east-

‘ward. Then any boat tobe thereby towed east-

- wardalong the eanal will be attached by a suit-

4.0

S

able tow-rope to that portion of the cable
traveling along the tow-path side of the canal,

and the course of sach boat will be along the
tow-path half of the eanal, while boats bound
in the opposite direction will move along the
berme side half of thewater-way, thus avoid-
ing the risks of collision and the inconven-

iences and delays incident to the meeting

~ of boats towed by teams traveling on a tow-

path, according to the practice her etofme gen-

eral. |
W’ere 2, Cbele towed boat to meet a boat

towed by team, the former would sheer out

55

into the canal, thereby enabling the team-

towed boat to passalong thetow- path side of the
canal withont_slacking her tow-rope and with-
outany of theinterruption of progress that one
or the other of two team-towed boats must suf-
fer in case of meeting. Were a canal-boat at
rest to be firmly hiteched by an ordinary tow-
rope to a towing-cable traveling at a rate of
something more than three miles per hour, no
means being used to effect a gentle start and

a gradual communiecation of motion to the

boat, the resulting shock would, presumably,

- part the tow rope, and wereatow-rope hitched

to the towing-cable used in my apparatus so
as to encumber the cable with a mass of rope,

‘boatman should throw one end of the rope

371,680

restricting this grip so that it will neﬁer exert | from the. cable or from the tow-rope itself,

such rope so hitched, when carried along by
{ the travel of the cable., would probably eatch 70
on some part of a hanger with the effect of =
parting the tow - rope, and, perhaps, “Jam
ming’’ a hanger-roller.

To supply means whereby a boat at rest may
be readlly attached to the traveling towing-
cable in such manner as to effect the gentle
start of and gradual communication of motion
to the boat that, asabove indiéated,are desira-
ble, and at the same time to avoid the objec-
tionable incumbrance of the towing-cable that
might be caused by knotting onto- it an ordi-
nary tow-rope, I have devised my combined
tow-rope and slip rope illustrated in Fig. 10.

-

8o

To construct this- appliance, take.a smooth

rope, preferably a braided cord, because such 85
cord. 18 free from the tendency to ** kink’’ that
ordinary cordage formed by twisting has.

‘Makethe lenfrth of the rope about twice that of
the ordmary canal tow- -rope.

Midway of this
length form in oronthe rope a flat loop, pretera- go
bly about one yard in length. (See IFig.10.)
This loop may be formed by Splicing,into the

rope each end of a piece of cordage of a make

like that of the rope itself, or by seizing onto
the rope each end of astrap of harness-leather g5
or some other approved material. The loop- .
piece should be proportioned and adjusted so
that when attached to the rope by either of
the processes described it will, when the stand- |
ing part of the rope is hauled taut, be at the 10,
Same time hauled taut and lie closely along
the rope, thus forming what I have called a
‘“ flat’’ loop.
The rope extending from elther end of the

loop aforesaid may be used asa tow-rope. - In
case of use of one half of the rope as a *f tow -

105

rope,”’ the other half becomes what I ha,ve

called a ‘*slip-rope.””
To make attachment to the towing-cable,the

110
made as described overthe towing-cable, haul
in on that end and passitthroughthe 100p, and
continue to haul in on it until the leading end
of the loop shall have passed over the towing-
cable, returned through the loop itself, and
formed a four-part noose embracing the tow-
ing-cable. The running knot thus formed

115

-will grip the towing-cable (relative lead -of

cable and tow-rope being constant) with a
tenacity directly in proportion to the strain 120
put oun the tow-rope. The slip-rope should
meantime be kept taut enough to prevent
it swaying about; but with the full strain
caused by ordinary towing this grip of the

tow-line on the smooth cable will be hardly 1'25' .

severe enough to prevent all slip of the noose
along the cable. This 18, as heremafter indi-

cated, a desirable condition.

I provide for timely arrest of thegrlppmg
knot or noose certain * stops’’ in the shapeof 130

tapering sleeves, made of leather or other ap-

proved material, fixed along the towing-cable,
as shown 1in Flg 11, preferably about five

or so as to leave loops or ends of r0pe hanging | hundred feet apart, all along bhe Pable.
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- The boatman about to hitch to the travel-
Ing cable should place his boat with her stern
only a little in advance (in the direction of

Intended movement of boat) of a hanger, and
should cast his tow-rope, constructed as de-

‘seribed, over the towing-cable immediately

behind one of the stops aforesaid, he at the
time standing at or near the stern of his boat.
Then, walking forward at a speed equal to that
of the cable, he will be able to form his noose
and fix it on the cable before any towing strain
comes on the tow-rope. Then, having taken
a turn with the tow-rope around a kevel on

the boat, he may, by tightening or slacking on-

the slip-rope, decrease or increase the grip of
the noose on the towing-cable, as desired., Or-
dinarily theslip of the noose along the towing-

cable will suffice to prevent too great a strain

on the tow-rope. 'I'he pull necessary to the
slipping of the noose along about five hun-
dred feet in length of the towing-cable will
ordinarily give the boat headway enough to
warrant the slacking up of the slip-rope and
the handling of the boat by gradually paying
out and finally making fast the tow-rope; but
in case of need the noose may be made to pass
over the stop first encountered by it simply
by giving a strong pull on the slip-rope, there-
by opening the noose and relaxing its grip.
A boabt should not attempt to hitch to the

traveling cable at a point less than one thou-

sand feet ahead of a boat already attached.
To cast loose from the towing-cable, the boat-
man will let go his tow-rope altogether and
hold fast on his slip-line, thereby causing
withdrawal of the noose from the eable, where-
upon the tow-line may be hauled home. Thus
a boat towed by cable may be brought to a
standstill as readily as if towed by team.
The looped rope shown in Fig. 10 may be
on oceasion utilized as a spring-line or as a
breast-line. Noosed onto the towing-cable as
when used as a tow-rope, it may be made to
hold a boat up to that bank of the canal along
which she is traveling or to sheer her toward
or away from that bank, as desired, and to
largely facilitate the steering of the boat gen-
erally, thereby reducing the labor of the
helmsman. The point of attachment of the
breast-line to the towing-cable should bear
somewhat abatt the beam of the boat. The
point of attachment to the boat will vary with
the character of themaneuver to be performed.

Obvioasly, all boats attached to the towing- -

cable will bave one rate of progress, and by a
properly-calculated distribution of boatsalong
the cable and regulation of the speed of the
cable boats may be made to arrive at any
given point on the canal—as a lock, for in-
stance—in such order of time as will best suit

‘conditions existing at such point, whereby the

business of the canal as a whole will be expe-
dited.

I am aware that prior to my invention—to
wit, in the year 1820—Ietters Patent of the
United States were granted for a machine and
apparatus for towing boats along canals, &e.,

and across rivers, in the specification accom-
panying which patent the inventor describes
and eclaims ‘*a cord, rope, or chain’’ acting
‘‘upon the principle of a band or strap,’’ the
same to be “*kept above and out of water by
means of standards or posts planted {rom place
to place along the middle of the canal, or by
means of transverse pieces of timber laid from
place to place across the canal,’”’ such endless
band or c¢hain to be actuated by water-power
and made to serve the purpose of a towing-
cable, to which boats, &e., are to be hooked
by short hawsers or tow-lines.

I am aware, further, that the specification
forming part of Letters Patent of the United
States No. 130,080, for improvement in towing
canal-boats, dated July 380, 1872, describes a
towing apparatus wherein ‘‘the traction-
power 18 obtained through a horizontal ar-
angement of endless chains’’ to be worked by
means of ‘‘the overtlow of the waste weir on
the side of the lock,”” or, in lack of sufficient
water-power, by stationary steam-power.

I am aware, farther, that the patentees un-
der FFrench Patent No. 56,211, of date of No-
vember+*12, 1862, describe their invention as
a system for towing boats in canals, &c., com-

| posed, essentially, of an endless towing cable

or cables driven by pulleys actuated DLy sta-
tlonary steam-power, the driving-pulleys to be
fixed above the canal or water-way, or along-
side of 1t, according to circumstances, and the
rollers for carrying the cable or cables to be
fixed above the water-way upon beams span-
ning the same, or upon posts set alongside the
canal or stream where the water-way is of a
width rendering iwpracticable the spanning
of it with beams; but they do not indicate nor
suggest appliances for supporting and operat-
ing the driving-pulleys in position above the
water-way; nor do they suggest the possibil-
ity of maintaining cable-carrying rollersabove
a water-way that 1s of a width rendering im-
practicable the spanning of such water-way
with beams. -

In view of the patents named I do nob
broadly claim as new the application of an
endless cable to the purpose of towing boats,
&c., 1n canals, nor the combination, in a tow-
ing apparatus, of anendlesscable with carry-
ing-rollers supported above the water-way of
a canal, and with driving-puileys or drums
operated by stationary engines; nor do I in
this application specifically elaim the method
or system of towing boatsin canals and like
waters described herein, having made such
claim the subject of a separate and independ-
entapplication for Letters Patent of the United
States, filed July 13, 1885. |

What I do hereby elaim as of my invention,
and desire to secure by Letters Patent, is—

1. The improved towing apparatus herein
described, comprising the transverse suspen-
sion-frames, the hangers supported on and ad-
justable along said frames aud provided with
rollers,the driving-shafts provided with drums

and gear-wheels, the shaft-bridge supporting
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~ said shafts, the end drums and cable -tighten-

) |

-

ing drums the end bridges supporting said
drums, the towing-cable provided with stops,
and the tow-rope for connecting with said

towing-cable the boat or ofher object to be

towed, substantially as set forth.
2. In an apparatus for towing, a hanger or
support provided with a spindle hevmg jour-

- naled thereon a cable-carrying roller, W, said

10

roller being provided with a rear membel 7,

“having a cutting-edge, substantially as _Set

forth.
3. In an apparatus for ‘°t0w1ng, the combi-

~ nation of theshafts N N’, having gear-wheelsa

-
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n, and the counter- shaftV having gear-wheels

v m, the gear-wheels v and @ being each ad-

justable along itsshaft, whereby the said shafts
N N may be ﬂ*eered to revolve in oneand the
same dlrectlon or in opposite directions, or be
ungeared and rendered mdependent substan-
tially as set forth.

4. In an apparatus for towing by means of

- a driven cable, a.connection for joining with

30

such cable the object to be towed, such con-
nection consisting of a rope or cord provided
between its ends with a loop, the portions of
such rope on opposite sides of the loop form-
ing the one a tow-line and breast-line and the
other a slip-line, sabstantially as set forth.

5. In an apparatus for towing, a towing-ca-
ble having atintervals protuberances forming

- stops, the same having thelr ends iepered
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 tions of the rope extending,

thereby to facilitate on occasion the slipping
of the gripping-loop of the tow-line over and
past any one of said protuberanee
tially as set forth.

6. In an-apparatus for towing, the combi-
nation of the towing-cable having protuber-

ances the extremlt_lee of which are tapered,

and the tow-line consisting. of a rope or cord
provided between its ends with a loop, the por-
respectively, {rom
opposite extremities of the loop forming the

‘substan-

one a tow-line and breast-line anfd the other a

‘slip-line, substantially as set forth.

7. In an apparatus for towing, the combi-
nation, with the water-way and the engine-
houses located on ‘opposite sides thereof, of
the driving-shafts extended over said wate1—
way, the gearing connecting said shafts, and
the bridge extending across said water-way

45
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and supporting said ShdftS substantlally as

set forth.
- 8 In an apparatus for towing, the combi-
nation of the end drums, E ])’ E D?, the

T D, the cable M, and the end bridges, E B

substantmlly as set forth.
9. In an apparatus for towing, the combi-

55
drums T D, loeeted between drums E D’ E D?
the rollers » +/, located adjacent to said drume |

60

nation of the suspension-cable, the hanger sus-

pended therefrom and having the clam’p plate
¢, and the c]amp -bolts, eubetantnll} as set

fortﬂ
10. In a towing a,pp"wetus the combmatlou

with the endlees towing-cable and the end

drums and rollers mound nnder, and over

which, reSpeebnelv such towmg -cable trav- .
els, of the suspension-frames provided with .
.gmde rollers for said cable and the drive
mechanism situate between said end drums,

and having driving-drums eugagmg said tow-

| ing - cable, whereby to drive the same, sub-

stantially as set forth.
11. In an apparatus for towing, ha,vmg an

endless towing-cable -and drums and rollers

for earrying gmdmg, and regulating the same,

‘the drive- drums and the shafts carrying such

drive-drums,respectively,combined with gear-

ing, whereby said shafts may be connected,

disconnected, and ‘operated, substantially as

set forth.
JOH\T M. GOODVVIN

Witnesses:
Wy, H. BARNES,
P. J. BARTLESON
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