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70 ALL WHOM IT MAY CONCERN :

@mtzh %tetee 1@ atwt @ffu:s. I

FDLIX R BRUN OT, OF ALLEGHENY PENNSYLVANIA

Letteee Peteezt Ne 69 070 deted Septemﬁee 24 186‘7 e :ff:'f

iy

I_IMPB.O\'TED ' smce“-j-em FOR 'DAMS,' OR __LOG_K's"_‘ ;':”';:5 R

@ht Srlgthrde rtferreh {y in ﬂgrse ﬁc tcrs E@*xtcnt muh m tlmtg ;nrt nf ﬂ;c smnc. _:5. o

m

- Be it known that I, Ferix R. BrunoT, ef.' Alletrllen y city, in the eeunty ef Allegheny, and Stete ef Penn«-
sylvania, have invented a new and useful Implevement in Sluice-Gates for Lecke, Dams, and other Hydleulle

. drawings, whleh are in two eheete—- |

“Structures; and I do hereby declare the following to be a full, clear, and exact descrlptwn thereef refe::-enee_-_;@_'*;_5_23_._g
~being had to the accompanying dr: awings, forming part of this speclﬁcetmn, which- represent my impr ‘ovement .
- as applied to ehe formation of a chute or sluice-way in a dam for the slack-water - 1mprovement of a navigable -
etleem the necessary medlﬁeetlens fel edeptmg my mventien to ether purpesee, euch ag: doeke, tlde-wa.ter_'ff;-;f;-:-_'_f..._:f_;?;

Figure 1 is a vertical cr ese-eeetmn of o dem flliIllSth with my elulce gete the eeetmn bemg mede threugh:_?;:jf'g'ﬁ'ﬂ§.:'f'__if

the chute &r elulee

Figure 2 is a vertical section through the p1e1 or crib at one end of the ehute er slulee-wey, the plane ef

section being parallel to that of fig. 1.

~ Figuare 3 is a perspective representetlen of my sluwe—gete | :
| F:gure 4 is a longitudinal vertical section through the dem, sluice- Wy, end elu:eeugete o

Figure 5 is a.representation of trap-gate for closing the recesses in the PIBI‘S
In the several figures like letters of reference denote similar parts.

The accempanymg drawing. repleeents one of the various eppl:eetlone ef my mventlon, end te eneble:'}-}'_';f}

(Figs. 8 and 4 are broken through the middle for the purpose mer ely of. 1eduemu the leneth ef the ﬁgul ee )

others skilled in the art to construct and use my lmplovement I will proceed to deecrlbe 1t a8 epplied te a dem

| use& for creating a lock navigation in a river.

In such improvements it flequently happens that, b}*' reason of a ﬂeed or f1 eehet the Weter in. the etreem

- rises so high that, were the comb (or highest point) of the dam lewered 8 few feet boats eeuld eaeﬂy passup -
- and down, there being sufficient water to render the use of a lock - unnecesealy When thls occurs the- leekef;ffﬁf-.;;}ﬁi__'.;fﬁ
o preve a hindrance to navigation durmg the time of the f1eehet and it becomes very desweble to prewde some - ..
‘means of lowering the crib of the dam until the water falls so much as to rendel necessary a 1eeert to thelocks. =

~ As the sluice-way or passage thus opened in the dam requires to be as wide as pesmble, in order to afford freez-;gf-?'?{' i

- passage for beete, refts, and other craft, the f‘rete must necesseuly be leng, g2y from one to two hundred feet,'f_-j.,;3-.__-j;§,-f'-?:-:'5-;

and the difficulty of constructing a gate of eueh a length of the requisite stren gth, thh shall be reedlly low- 0o

.....

In the drawing, fig. 1, A represents a dam made of crib-work and ﬁlled with etene, eet honzentelly in thejg}g'_'_lfz'_ N
| | Stl eam, at I‘lght angles to its thread, and cenetmeted in the usual manner, A elu1ee-wey is made in the dem A
- by removing the upper portion of the dam, from the comb or apex 2 to such depth as may be 1equ1red to give, ¢
together mth the height of water above the comb of the dam, a sufficient channel for the ‘passage of boats. - Ine oo

a the dreemg the depth of elulee-—way from z to ¥ is three and a half feet, which, *ﬁhen there are five feet of weter}_;_
over the comb of -the dam, gives about ewht feet ef water in the channel. The length of this: depressmn in the,
dam may be one or two hundred feet more or lese, eccerdmg to the reqmremente of the nevlgetlen ~At eltherﬁ;_};%_f
‘end of this. depreselen or sluice-way is a pier, B, raised to the height of the walls of the lock or ebeve the Jevel

| of ordinary high water. The abutment of the dem, or one of the walls of the leek me.y serve as one of theeeielf;
~ piers. The surface of the slmce-wey is sheeted with plenk a. Below the surface of the elulce-ﬁ'ay, and. - o
extending from one pier B to the other B" 15 o ‘chamber, C, made in the crib-w ork of the dam, to receive the
“sluice-gate D. The dam -and piers may, if preferred, be bmlt of stone, but if of erlb-welk, with loose etone;'.f._;;.; [
filling, as represented, the bottom and sides of the chamber C are lined with plank, so as to be water-tight. Inoo
~ one or both of these piers B and B" is a recess, E B/, extendmg from the level of +he bettem of the ehember C'
to the top of the pler, forming a pit or well which may be covered on top er left open, but of such size end SO?;*}
constructed as to give ready access to the valves and other eppemtue for operetmg the elulce-gete D. ‘The -
- sluice-gate chamber C opens at each erd into the bottom of the recesses £ B/, the frent ef the - reeeeeee bemgi;';}_;:;_.l:;';ij;;f
| t:ght]y closed by the timber and plenkm : (eee ﬂrr 4.} exceptmg where the gete entere u.nd fer e epeee ebeve;;f}

“ered and raised in times of hlgh water, has heretofore been found meupereble My 1mpreeement is dcslgned
~ to effect the desired object and surmount the attendent difficulties, which I eecempheh in the fellewmg MARNers - . .
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- the top of the gate snfiicicut to allow 1t to pigs: the opening in the front wall-of the recesses, above the levelof

the gate P, being 01 the s

hape of a sector of o cirele, the centre of which ig'at or near the heel-post ¢ of the .

sluice-gate.  The sluice-gate is a hiollow water-tight vessel, made of sheet iron or wood, or a combination of those. =~ RN

~ articles, which may be braced interrally or externally, as may be necessary to give the requisite strength. At

1

U 4he Toar odeo. noar the top of the gate, is placed the heel- sost ¢. whieh works in a guoin framed in the dam and

 set hovizontally longthwise of the daw at the level of. thie floor @ of the sluice-way, as”shown in fig. 2. The
‘back wall & of the gate D 1s sloped, se as {o giﬁvéc.;:,r.pi'{:pscxmleraﬂccs of area forward of the middle of the gate, ...
50 as to relieve the strain on the quoin or hecl-post cuused by tire buoyaney of the gate when surrounded with. ...

water, sid 8o as v place the centre of flotationof the gate in the proper position, paraliel with its axis or.centre
~ of motion, or snch other shape may be adopted as will seem best.  The front wall eof the gate s curved to the
~ shape of the arc of a circle, having its centre in the heel-post or centre of motien of the gate D, so that as the: ...

~ gate D rises, turning on its licel-post ¢, the frout wall ¢ of the gale may remain in contast with the wall f of the

 chamber {, thus preventing the passage of water out of the chamber, ‘When the-gate D has risen to the posi-

ticon showa by dotted lines in fg. 1 its upper front cornerz Is af tue sauie heizht as the comb z of the dam,and =~

it is prevented from rising further by the front wall b of the recess I in the pievs. It is also further restrained
by the stops ¢ ¢ (formed of angle iron) fasiened to the front lower corner of the gate, which stops press against
- a plate, %, bolted to the wall £ of the chasmber C, as shown in fig. 2~ For the stops g g may be substituted a -

* single stiip of angle-iron, which, when the gate is raised, will also serve the purpose of making a close joint by

- pressing :gainsk the plate 2 At cacl end of the gate D is o flup, £, {sev figs. 2 and 3;) of the shape of a sector,
“which prujects upwards from the top of ‘the gate, and being so placed us to rosi against the shecting inside of

the front wall b of the recess B in the piers, serves to close the triangilay opening in the pier wall when the

' gate is'down 5i£.1*id5@'-??911%5;-&16313&$3ﬁ::§eéef?Watefzinteﬁ the recesses in that directicn.. At one end of the gate (see - S

- -ﬁgs.- 3 and 4): there 15 a waterwh_ight -mlve,- Ty o.p;g_r;a'tﬂd' :b:{- a rod, Ty O .::ulmi.t!_.fn'uter 1nto thG. gate D from the | | | | |

 chamber €. A similar valve ov valves may, in practice, be placed also at the:other end. There is also placed

at one end (or at both ends if preferred) of the gate D a standing pipe, F, open at top, and cemmunicating'at -
Yottom with the interior of the gate; also a pump, G, by which the gate may be _{-}mrpt;i;egd ;-'i;f; it becomes filled ==
B Cwith water. The pipe ¥ is of such height that when the water vises sufficiently inftlgej_jr;i?er; te:} I_imkeéit; proper B y
to lower the sluice-gate D it will overflow the mouth of the pipe, fill the gate, and cause it to sink automatically.

_ er O com: tor of the river in the upper and lower pools by the pipes or tranks |
 TL B/, ono end of each of which cpens into the chamber C at the lovel of its floor inside the piers, while the

“other end of the lower trunk I’ opens into the lower pool at any point below the bottom of the chamber, while R
S :#}é+¢:upp:efé1ié1: of the upper trunk H opens into the upper pool at. any point beyond E{fﬂd below the level of the ..

L.

zomb of the dam. These trunks sre closed by valves or wickets I 7, operated to open or close at pleasure by

iha rods @ m! which extend to the top of the pier through the recesses E B/, as seen in fig. 4. The construe- .

tion, size, and arrangement of the trunks and valves: will of course be varied according to the circumstances

" and the reguirements of special cases. The recesses B B may be furnished with a gate or trap, p, (see fig. 5,} U

&5 situated as to close the recesses and prevent the passage of water upward abeve the-level of such door when

closed, and thus make the chamber O water-tight for the purpose of ruiging the gate D, even when filled with
water, (its valve being open,) by the pressure of the water from the upper pool of the river applied beneath the
gate. These traps p should be capable of being fastensd down in order to resist the upward pressure of the

1

water in the chamber C, and may be opened and closed by a toothed ave, 7, and pinion, g, (as shown in fig. 5,)
or by some other snitable devige. | - - R S |
The operation of my sluice-gate thus constructed is as follows: When it is desired to lower the gate so as
to open the sluice-way in the dam, if the back-water or water in the lewer level of the stream is not materially
‘above the bottom of the chamber U, the upper wicket I is closed and the lower wicket I’ is opened, which shuts
off the water from entering the chamber C from above the dam, and allows the water to escape from the cham-
ber through the trunk I’ and valve I’ mnto the lower pool. " The gate D, having then nothing to support it, drops
down into the chamber C, assuming the position shown in fig. 1, and opening the sluice-way in the dam. It

ihis should not be attended to before the water rises too high in the lower pool to allow the chamber C to bo

cmptied, the valve ¢ may be opened to aliow the water from the chamber to enter the cavity of the gate; or as
soon as the water-in the upper pool rises above the top of the standing pipe F- the gate D will become filled
and will sink by 1ts own weight. As 3001 &S the water in the river falls so low as to render 16 advisable to raisc
the gate, and thus restore the dam to its proper height, it is effected by reversing the wickets  and ! and shut-
‘ting the lower wicket { and opening the upper one, /, when the water from the upper pool will fill the chamber

C and cause the hollow gate D to rise by its own buoyaney, unless it has been filled with water in order to sink-

it, in which case, the lower wicket ' being left open, the water is run out of the gate D by raising the valve ¢
which is closed again hefore water is admitted into the chamber ¢ for the purpose of raising the gate. If it

should be desired to raise the sluice-gates while the water 1s too high in the lower pool to allow the chamber C

being supplied, this may be effected by emptying the gate D of water by means of the pump G, the lower wicket
I’ to the trunk H’ being closed to prevent the gate sinking when the river falls. Another mode of raising the
“gate D when filled with water is to shut and fasten down the traps » » if the recesses E K/, which close the
only exit for water from the chamber ¢, and then, by opening the wicket ! of the upper trunk II, the head of
water entering the chamber C, pressing on the bottom and rear side of the gate D, raises it up and sustains it
in an elevated position. The mode of raising and lowering the gate by pumping it out, or filling 1t with water
through the valve 7, is resorted to whenever there is-but little fall from the upper to-the lower pool, or when
there is dead water. The wickets 7 7 and pump G and valve ¢ may be worked from either end of the sluice-gate,
the apparatus being duplicated and placed at both ends for that purpose. Fhese valves and wickets may also
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- for wiers in canals or reservoirs, stop-gates, flood-gatss, _tlde cates, _and for. all qmnlal pmposes

B lthcu opelatlon The ar ea;t lenrrth and wurrht of tlle g’tte pr escnt no. sellous d]fﬁculty, as thls is cnuntemctedj;z-';'g
by the buoyancy of the contamed air, so thmt there is more fear of the. gate mggmg upwar d:.-. in the middle th.-mj;;-.?__;i_é
~downwards. - This tendency may, ‘however, be easﬂy countcmcted by means of. the stops. befme meanned s

My 1mpwvcmcnt is also mpphcable to various other purposes in. hydmuhc ar chltcctuw, a few of 'ﬂluch I

- will name. By the use of two or more n*atcfs, one pla,ced at each end of the: piers;; fmmuw the sn]es of tho.;;;;;jj_rié?;
sluice-way in the dam, they may serve all the purposes of a lift-lock in time of high w atm, n.nd be-dr ozgpcd out . -
- of the way when the river is nav igable without such help; or two dams may be uch w:th a slmce-rrate in caclh;
- for such a purpose. “Or, on the othcr land, an or dlnary hft-lock may. be conver tcd mto a sluxce—n ay. by tlm 11ch’§';?-::ij

of such a sluice-gate as I’have descubed placcd in the bottom or bleast-wa,ll of' the IDCI{ It 'IJJ‘LE a]qn bc usCfIfZ;fi_é_;;ﬁ:.é_g

As a modification of construction of such qlulce-gates, cspecmlly nhen used 111 locLs, I may Et“tte tlmt the

._I-&ito ma,y bhe ma,de sohd hke the leaf of an 01 dmary lock-cra,te, a,nd the power to 1a1.~,=e 1t be apphed by ﬂc}ats or

' the chamh{-‘-r The gate may : also bc made to rise and fall pmpendwularly 111 grooves in the lacL w'ﬂl so as to
B smL infto a pj.t helow the ﬂom of the ]ocL and be raised by bu{}}? or ﬂoats, as befme mentloned

Although I have described the heel post of the gate, on whick it tulns, as placed up str eam, whlch I can—-

Havmg thus descrlbed my impmvement “hat I clalm as Iny mventlon, and dasne to“ﬁecule by Letters;-ﬁg?;;;;;;g;;

1. In a sluice-way in a dam docL, Iock 01 other hydlauhc stluctule, a hollaw slmce-gwte furmshed mth a,

vahe or valves fm the admlssmn or c:qt af W atm, and 50 plaepd in a chambex 01 1ecess in thc slmce-way, locL

' szdal better, because it gives the pr essure of the pool to aid in lowering it, and. because vessels and. othel ﬂllntfai.:-jg;};f'gg-i
passing down stream would not be so hLely to injure the gate if they attempted to pass over it when mtscd, et
“this is not necessary, and the pomtmn of the. gate may be 1eve1sed s0 a8 to have the heel- post down stream. .

or emptymrr the ﬂhamber of water, as to raisc or lowm the n-mto at pleasure, substa.ntmlly as and fc;r the pur-—
‘poses hereinbefore deseribed. - ' | R SR

2. The standing pipe, open at any rcquued hemht for the "LdlﬂlSSlOIl of "na,tei mto the shuce mte, in: cuth-
B bmatlon with the hollow siulcc—gntc or float into ~wlnch the pipe c}pens, wnstl uctcd nnd opcmtmrr subst:mtmll}rf@._?gigg--;{;

bt helembefom set f01 th

In testimony wher eof I, the sald I‘ELI\ R Brunor, hzwe hercuntc set my hand

- Wltnes:aeq .
| A, 8. NICIIOLSGN
Gro, 1L CURISTY

 as descnbed, for the pur pﬂse of closmn or l{m cring the sluwe-gmte qutomatlmlly at the lequlrcd starre of water

i -'nlcmm e, in the manner substa.ntml]y 2.8 hm embefore descubed and f{)l the ’pm poses set fOl th ::;j'-:j. ;

FELIJ& R BRU\TOT o
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