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 ALBERT H. EMER

ND GABRIEL LEVERICH, OF NEW YORK, N. Y.

' Letters Patent No. 104,439, dated 'J1g';ze‘:21, 1870,

" IMPROVEMENT IN APPARATUS FOR TOWING CANAL-BOATS:

We, ALBERT ‘H. EMERY. ‘md GABRIEL LEVERICH,f ‘

~both of the city, county, and State of New York, have
cinvented 4 new and impraved System of” Steam Tow-
'Lge on Canals, of which the followmg is'a, specification. .

Our invention consists in providing means to-tow or.|

propel-boats on canals and navigable rivers; without the-

propelling power acting dlrecbly upon the witer; 5 by the-

use of rails, cables, or chaing

.the-.canal or rivér, at shital
i:8ustain other rails, cables; ot '
+from ; over. the -canal - or Tive ,and running. pz allel
“thereto the entire length, and’ ab 2 Tigiglit; suﬂlmenb 1o,
iallow the. boats to run under the. same; also, by the
~use of engines and. m'whm ¥ pl,,wed in the boat or

boats, of suc :

ended across 01 ‘over

the construcbwu suspens 1

¥ wu, zmd use of 1 the -
xls, cables, or

er the. canals; with
1e part of the in-..
hi

ting -

- the machinery

said rails; cables.

¢ made the: subJect

“ “of anpther. patent,-and will not be described here..: <

oMo, enable others. skilled .in . ‘ f

our mventxou, we will proceed to- deseribe. the precise
construction and operation of the first part: thereof, .

- Th . are four: sheets £ .drawing; makm pzut; of

: pe
S Incall the

ent hke p‘u ts;
§ On’ Sheet

d-3. replesent res.

ures 4, J, and 6 resp”

and: end el(,vmtmn of @

‘ Slleets 3 and ; 1ﬁ'ereltt pzuts of bhe r‘uls, ca-
bles, and rods, w1th the: ‘metlrods of constructing: and-
'mttachmg the s'tme, t:onether \Vltl “all the det‘uls Hae=

rsEve Lelevatxons and ‘plans:of - posts erected . on the.
sides of the.canal,
plles, or set.in masonry’ or timber, as may be found:

i the place of erection;

jsheets Nos. 1 and 2.

| tightly by means:of washers-andnuts.

’l‘hey should-|

.. The Schedule referred to ‘in these f.etters Patent and making part of the same.

SR LA EPNEIEIC S

‘a«'mnst setthng, as a he'wy downwyard: pressure is put y
upon them. They may be made of cast iron, . made

| of ‘wood, they should be.treated by the Robbms, or -

other rehmble process, to prevent decay. ‘ {
‘When made of wood, they should be. capped on the )
upper end with a cwst-uon cmp, as _shown in: lugures :
16 and 17, Sheet No. 4. " :
Tluough ‘this cap an iron 1od or bolt No. 38, shown
;‘only in figs. 16 and 17, Sheet No. 4, rans mto the
posts.: - This bolt secures brace-rods No 37, shown in
ﬁws 16 and 17, Sheet No. 4,-and-in all the figures of
"These -brace-fods. No: 37 mus$
be firmly anchored to.contiguous rocks,or to nnsonrs, -
-timbers, or castings phced in the ground. :
In many cases, they may be 1dvant'weously secmed -
by driving piles firmly into the ground, then, passing - :
the brace-rods No. 37 through them, and drawing up
These piles to
anchor the brace-rods are shown in all..of the figures
-on Sheets Nos. 1.and 2, and are pieces No, 59. .
. “Having firmly secured four 6f the ‘posts. No. 39 in

--their posmon, two.on one side. of the.canal.and close
-to the edge of the water, and two on the opposite.side

just outsule of the tow-path, and at.suitable distances
“friom-: each-other,. we, fiext suspend five: metal rods,
{usually. of .iron,) pieces Nos. 6,-7,-5,.6, and' 7, across «
the ‘canal; and;secure them to the tops of the posts:

No.-39, as'shown in figs. 16 and 17, Sheet No. 4, and
-of such lengths: that piece No. 5 will hang ‘tboub_ one:
|: oot below: flie-top.of the posts No. 39. - The posts - -

should be “of such length that the rod 5. will not be -

+ lower;than the under sxde of the bridges over the ‘ca-

nal. It should usually be a few inches. higher.. Rod
No. 5 should. have a turn-buckle placed. in it, (piece.

-62,) a8 shown in-fig. 6, sheet 2, * The two acbommg ‘
,,posts should: be pheed so fhat. the. angle at B, sheet
1 1, Detween the rods.6 and 7,'is about ninety defrrees,

the rélations: between the lenoths, included angle, and -

J|-consequent strain upon ‘them, being such :that, with. -
- this angle, theleast amount of material is 1eqmled in- ‘

-them..
H'wmg secured one set of four posts, NO 39 by t‘hur
hmces No.-37,and suspended’ the- 1ods_Nos 6.756

++7,-we next.erect another set-of:four posts, No. 39;and- - -
~secure by, braces No. 37, anchored,. as before; and-sts- -

pend from their-top rods 6,7, 5, 6,'and 7, as before, and
continue thence these sets, at-suitable distances, over
the entire: ¢anal. . ' We usnally put the posts in such

|- positions as to bxmfr rods: No. b trom: one hundred and -~
39 shows, at P-and P the

ifty to two hundxed and fifty feet apart. A dlstanee

’ of two. hundred feet-is very good.
Mhey:are diiven firmly in the earth -}

“If .the traffic is not largeon the canal, we: may drs—
pense with:piece No. 5, and use -but one rail -or: cable
parallel with - the -cahal. - Boats running -either ‘way
will-tlien malke use of the-same: cable; but; when the_




traffic is large we prefer two cables. or tails, as:shown
~in all the plans on: Sheets Nos. 1 and' 2, when two
cables or rails are-used, so that boats running one way
always make use of the same cables orrails, and boats
running the other way always use the other. 'We may
make reds 6 and 7 of different sizes, proportional to the
strain thab-shall come on them ; .but these strains-are
the same if boats run both ways.on the same cable or
rail; B
Pieces Nos. 5, 6, and 7, are connected, as shown af
A, fig. b, sheet: 2, and A, A, Figures 29 and 30, sheet
3, where they are bolted orriveted to piece 1, by means
:0f bolts or rivets No. 4 ; or they are fastened together
as shown at B, fig: 2, Sheet No. 1, and B B, Figures
12, 13, 14, and 15, sheet; 4, where they are riveted or
bolted to piece No. 35 by rivets or bolts No. 34.

They: may also be fastenéd together, as shown, by
being:made of the form shown'in figs. 13 and 14, sheet
4, and then riveted or bolted to. piece No. 12¢; Figure
36; sheet 3, or to piece No. 30, Figures 22 and 24,
sheet 3.

‘They may be: fastened together, also, by being strung
on the bolts No 51, Figures 7, 8, and 9,.sheet 4, or on
bolt No. 58, Figure 10, sheet 4, or bolts Ne. 124, Fig-
ure 35, sheet 3, where they. are: held in position by
lock-nuts No. 10; or, they are :bolted or: riveted: to-
gether by two bolts passing througl: them, and pieces

124 as shown in Figures 33 and 34, Sheet No. 3, sus--

pended over the canal, and parallel thereto, on: theica-
bles 26, 26, shown in plan, and ' two .elevations; in figs
1,2; and 3, sheet 1; or the rails 2 2, shown infigs 4, 5,
and §; in. elevation; plan, and -elevation in figs: 4,5,
and. 6, sheet 2. '

A chain may: be used finstead :of cable :or ‘rail, but
we prefer rails of snitable section. The H-seetion lias
many advantages over all other forms for this purpose,
on account:of the facility of splicing and supporting it,
without the splicing and sapports interfering with the
machinery that runs upon oragainst it.  When an H-
section rail is used, the machinery used to runagainst
it to propel the boat is much simpler than if a ca-
ble is-used, and both the machinery and rails are much
more durable than are the cables, and the machinery
necessary to work with them.

The cables are suspended Dy passing through the
loops or bands, pieces No. 80, figs. 22 and 24, sheet
3, or by passing through pieces No. 31, figs. 12, 13,
and 15, sheet 4, in each of which cases the band is
firmly fixed to the cable by means of ‘the rivets or
bolts 41--41 in figs. 22 and 24, or 32--32 in figs. 12,13,
and 15. .

These band 30 and 31 may, if necessary to prevent
shipping through them, be soldered to the cables.

These bands are fixed, by rivets or bolts, to pieces
XNo. 35, 5, 6, and 7. - The rails 2 2 are suspended, by
being bolted or riveted, to pieces No. 50--50 by bolts
or rivets No. 49, as shown in figs. Nos. 7, 8, and 9, at
M, sheet 4, by being bolted or riveted to pieces No.
55 by bolts or rivets No. 57, figs. 10 and 11, sheet 4,
by being bolted or riveted to pieces No, 13 by bolts or
rivets No. 3, shown in figs. 31, 82, 33, 34, 35, and 36,
where pieces Nos. 50, 55, and 13 are supported by the
bolts Nos. 51, 58, or 12°, which pass through the ends of
pieces 5, 6,.and 7, or by bolt No. 12, secured to pieces 5,
§,and 7, by passing through the band No. 9, which is riv-
eted or bolted to Nos. 5, 6, and 7, and where 12 is kept
from slipping in No. 9 by the use of the nuts Nos. 10
10.  Or pieces Nos. 50, 55, and 13 are supported by
bolts 12 and 12°, boltéd or riveted directly to pieces
5,6,and 7.

Rails No. 2 2 may alsa be supported as shown in
Tigures 29 and 30, sheet 3, where they are bolted or
riveted directly to piece No. 1 by bolts or rivets
No. 3, this piece No. 1 being bolted or riveted directly

_to pieces Nos. 6, 5, and 7 by bolts or rivets No. 4.

Piece No. 1, figs, 29 and 30, sheet 3, and picce No.

104,439

50, figs. 7 and' 8, sheet 4, may each be made of one
piece;‘or they may, for convenience of manufacture,
be made in two pieces. .

In: one span of the rails 122, reaching from A to
H, fig. b, sheet: 2, eachi rail 'is usually made up of a
short heavy piece, 2/, from four :to: ten feet long at
joints ‘A and H, and two long pieces, about one hun-
dred feet long, spliced together at the center of the
span, and spliced fo the  heavy pieces 2’ at A and H.

This- heavy: piece 2 at the place of support is
needed on: account of :the extra strain’ at that place.

This gplicing is accomplished as shown at O and Q
infigs. 7 and 8, sheet 4, where we make 'a:splice in
such a way:as not to weaken: the rail, by first upset-
ting the end of the small rail sufficiently to make the
hioles: for the bolts or rivets 48 ‘and 54 without reduc-
ing the section of the rail below the average section
elsewhere, and: then: bolt or rivet the rails together by
means of the bolts or rivets 48 and 54 and pieces 46
and 47, or:52 and 53.

The pieces 46 and 47, or 52 and 53, should fill the
space bebween the flanges of the rail, and be of isuch .
thickness: that, after they have been’ drilled for the
bolts 48 or 54, their minimum seetion will be equal to
the average section of ‘the long rails.

The pieces 52 and 53 are welded to the end of the
long rail, to avoid rivetivg or bolting.

The heavy rail is, of course; weakered by the rivets
or bolts passing through 'it, but is still as strong as
the light rail at its average section:

The 1ails or cables are put under heavy tension
when erected, s0:as to bring them up to a newrdy hori-
zontal position 5 but a rail of two hundred feet in
length may sag one or two: feet in the center.

Both rails'and eables ‘are constantly ehanging their
length on.account of the change of temperature ; sind
this.clignge of length changes the sag or deflection of
the rail or cable, :

Should:this change lor deflection be 50 much as’ to
trouble us, it ‘'may be corrected in the rail by making
the joint at the point of support, as shown in figs.
31 and 32. or 33 and 34, where the strains on the rails
2 2 are carried by the lugs 13 to the springs No. 8;
thence to nuts No. 11 and bolts 12 or 122,

It will be observed that, as the rails contract, they
will compress the springs (if these are properly pro-
portioned) without increasing the strains on the rails
sufficiently to injure them; and, when the rails ex-
pand, the springs-expand also, and so keep the rails
from sagging too mueh. :

In fig. 35, we show four springs to a single joint,
whereby the strain on such spring is but half as much.

In figs. 35 and 36, we show a steel coil-spring,
No. 14, filled with rubber, while in figs. 31, 32, 33,
and 34 we show involute springs, No. 83 but any con-

‘venient form which is sufficiently stiff, and not too

bulky, may be used.

The joint may be made as at fig. 36, except with
the springs left out, and the deflection adjusted from
time to time, as the temperature changes, by simply
turning the nuts No. 11; and this bolt, if used as an
adjusting-bolt, may, perhaps, better be placed at the
splice in the center of the span. This joint-will then
best be made by placing pieces No. 13 on each side
of the rail; that is, top and bottom opposite to each
other, as shown at 36% and then the strains on pieces 13
will be but half as much as on those in fig. 36.

We may also arrange them in this way, and use the
springs No. 14 or 8, and the loads on the springs and
strains on the pieces 13 will be but half as much, and,’
being on opposite sides of the rail, will not strain the
rail so mueh, there being no tendency to rotation when
so placed. .

We have shown in fig. 36* this joint at the center
of the span, with the bolts 12 on both sides of the
rails, and springs on one end of the bolt 124 = We



may. use springs also. on' hoth: ends, if ‘we choose, or
'we may use these bolts 12 in . fig..86* without any
springs, having the nuts turned from time to time, to
take up or correct for expansion or contraction;. . .
~As the rail expands and deflects more, it loses part
of its initial strain:of tension: placed therein When
rected ;* but removing' the ‘ténsion ‘from a'bar allows
it to contract, so: that this ‘contraction, from removal
iof part:of the strain, tends.to'correct the expansion
from the heat, and does correct a very sénsible portion
of such expansion, .. /" R AT SR o B
In. the use of lonj spans, we may prevent excessive
deflection by the use of the il vating-pieces D and E,’
figs. 1and 3, sheet'l; - B LT
_-The details of this arrangement are shown on sheets’
3 and 4, where. pieces 18 and 27, figs. 25, and 22, and
24, are made of :convenient size and form to act as a
post.and’ nut.. They.are usnally inade -of cast-iron,
with the foot bolted to piece 30, as shown in figs. 22
-and 24; sheet 35 or they may be bolted to piece 35,
figs. 13" and 15, sheet - 4, ior piece No. 1, figs.29 and
30, sheet 3; or they may have a'.tenon on their foot
‘end, which may sit in'a step prepared and fastened to
any of the pieces 30, 31, and 85, or piece 1, with which
they.are to.be used.: .- Sy S
. Piece 27,fips. 22:and 23, Tias supporting-lugs  at:
. the top, on which rests the, ring 28';:to which afe se-
.-cured:-the- rods 21, shown: in-fig. 23, while piece 18,
fig. 25, sheet 3, has these rods 21 secured by bolts 20
;- directly to-lugis 19, cast on its upper end: 1
‘ ‘These rods- 21 are fastened to rods 5, 6, and 7, as
| . shown at C in'figs. 1 and 8, sheet 1, and serve the
.+ .purpose of keeping pieces'97 or 18'in an upright po-
s stbioma e P RS
- Screwing -into- piece 27 or. 18 are screws No. 17,
-turned by their heads 16, as shown in figs. 22 and 25,
--sheet 3, or-figs..1 and -3; sheet 1. N
- These screws carry a saddle-piece, No. 15, over
+- which pass.cables or rod-pieces 23 or 22, as shown at
-Eor D in fig. 1, sheet; 1. - S
If a cable-piece, 23, is used, it may be fastened to
... the main: cable 26 by means of band 44 and rivets 45,
a8 shown'at figs. 18 and 19, sheet, 4, where the Tivets
--gecure.the band from slipping.: They may be soldered
in the bands; if necessary; to Dprevent slipping. -
- These-attachments. are shown:in side-elevations at
P I, fig. 1, sheet-1, P
- If 'rods 22 are used, they are attachied by bands 43
‘and rivets 42, shown 'in figs. 20-and 21, sheet 4, and
- «ab L Lin fig.1, sheet 1, or: by band 24 and nuts 25
25, shown in figs. 27 and 28, sheet 3; solder being used,
+.if necessary, in each case;!” ' CL
.- When these pieces are all in'their places, by turn-
ing up the serews 16 17 we: raise the saddle-piece 15,
- and thus tighten the supporting-cables or rods 23 or
- 22, talsing up the main cables’ at . the ‘points of at-
. tacliment, ‘ BT ‘ ‘
" These elevating-pieces may also, if desired, be used
...~ in precigely- the same way with -the rails, only the
“:bands 43 or 44 would be dispensed with, and rods 22
- would be riveted or'bolted directly: to the rails. |
‘ Having erected suitable posts, rods, chains, cables,
- or-Tails, and ‘properly secured them in their places
- with a suifable amount of deflection, we next place
~ - in the boat-piece, No. 60, an ‘engine, boiler; and ma-
. chinery necessary to apply and operate the two wheels
i :Nos. 61 61; which' are cobstructed with flanges and”

3

| -rails will prevent their slipping as

for the purposes set; forth.

" 104439

faces suitable to run on chains, cables, or rails, against | .
which they-are firmly passed, to such an’ extent. that ™"
the friction between them and the chains, cables, or
they roll, and, as
they are rotated by the engine in the boat without
slipping, they are"earried along, and earry, propel, or
tow the boat along with them. L
- The ' description of the maclinery to run‘thess -
wheels will be made the subject of another patent. -
In fixing upon the proper distandes between pieces-.

+5.5, which constitute one span or-section, we:may, if

we chioose, make-this distance guite large, and then
provide :an intermediate support or supports, which -
shall be-of a kind simply to keep -the rail or. cable
from sagging, which supports on curves should also -
sustain the cable or rail, and prevent it from move-
‘ment in a‘horizontal direction. ‘

Having thus described our invention,

‘What wé here claim, and desire to secure by Let-
ters Patent, is— ‘ ' ‘
"1, The combination and arrangement of .the sus-. -
pending-rods 6 7 5 6.7 with the suspended rails 2 2
or cables 26 26, when suspended over a canal, as and -

2. The combination and arrangement of the sus-

~pending-rods 67 6 7 with the suspended’rail'2 or ¢a~""*"

ble 26, when suspended over a. canal, as and for the:
purposes setr forth. i . :
3. T'he_combination and arrangement; in each span

or section of the suspended rail 2, of & short heavy

rail, 2, joined at each of its extremities to a long -
light rail, 2, substantially as and for the purposes set .
forth. . .

4. The combination and Arrangement of two sets
of the suspending-rods, 6 7,6 7, and 6 7, 6 7, with the
rail 2, under tension, for the purpose set forth. =~ . -

5. The combination and arrangement of two sets
of the suspending-rods, 6.7567and 6 7567, and rails _
2 2,.or "cables 26 26, with the rails or ‘cables nnder: -
tension, as and for the purposes set forth.

- 6. The combination and arrangement of the rails 2
2, lugs 13, 13,13, 13, bolt 12", nuts 11, 11, 11, 11,
and springs 14, 14,14, 14,as and for the purposes set
forth. - * - '

7. The combination and arrangement of the cable
26, band 30; rivets 41, and supporting-rods 6, 7, 5, as-
and for the purposes set forth. - :

8. The combination and arrangement of the rail 2,

Iugs 1 1, supporting-rods 5 6 7, and bolts or rivets 4

4, as and for the purpose set forth. ‘
9. The-combination and arrangement of the rails 2
2, lugs 13 13, springs 8 8, bolts 12, nuts 10 10,.11 11,

-and suspending-rods 5 6 7, as and for the purpose set

forth.

10. The combination and arrangement of the rail 2,
Tug 50, bolt 51, and rods 5 6 7, as and for the pur-
poses set forth. o : s ‘

11. The combination and arrangement of the band
30, post 18, supporting-rods 5 6 7, fixing-rods 21 21 °
21, screw and nut 17 16, saddle 15, eable 26, and rod
or cable 22, as and for tlie purposes set forth.

A. H. EMERY. ’
GABRIEL LEVERICH.

‘Witnesses:

A. Doypry,
W. T. BINGHAM.




