5 Sheets—Sheet 1.

o . - | L L ,

\\\\,\\\.\\\\Q\\\k \\\\\\\\R\\\\\

w s
iy \\\\\\\\N
o5 _

Patented Nov. 19, 1889.

‘W. MATHER.
- KEIR.

- No. 415,545.

(No Model.)

.
Ll I T T e e wiee ppee ey phfiel delel sl bbb S bl ekl ERLE N LI S -

e ==

Q LALA A A A A _ALAA AL
"~




(No Model.) _ 5 B8heets—Sheet 2.
W. MATHER.
I - ~ KEIR.
No. 415,545, - Patented Nov. 19, 1889,

N _27?&3@7?&9?
PP zllecerie M 2%6’7"

C%’W’gf ‘

N. PETERS, Photo-Lithographar, Washington, D, C.




5 Sheets—Sheet 3

(No Model.)

W. MATHER.

KEIR.

Patented Nov. 19, 1889

No. 416,545,

N
N

- L A A A e S i A A B A R
T T T T T A L T s T T T , :

. -

- . ' " L Fr
TR AR ELE AR LT AR AR AR R TR L R R R R -,

_
_
_
_
!
_

A ek S 2 P A A RN

=y F T [ W e

ey e e e MG G B SR yes s b
-
bl bl L N g ke e S SR Sl S—

[ 1 :

minliet  nalE IR e Sl -G AR STRTES epges phmlcjes BRI PR

-—.-—_n--.—-...-p—u-u__-l—--l--l—l-il-llr

i
|
|
| _
_ n
| _
ﬂ

1

N

¥ L A, o T T T, I, U e T T . ——

ST I//l . .\._\u._. B P e o S i ) P A A I N A B

‘rrs. ._.w s
7

X7y

7

-ueey. gy spembs sl cbisle AWDEEF EEEEE B

A e e’ gl AR PR

e, T L T, L, Y Y TR T T T L s

by T e = oy NN oL dd

Hl -

N PETERS. Photo-Uithographor, Washington, D. C.




(No Model) o - 5 Sheets—Sheet 4.
' W. MATHER.
KEIR. .
No. 415,645, . Patented Nov. 19, 1889,

i
T
I’ . A
] I

S 77/ a2

-
r

““‘t‘.“-““““‘-'—-

»
F

# d
’ ’
¥ ’
| S

-

SN

i

7
| m\x\\!(\////// I

[ N
- Ve
L
M

—-—-——-_-'.

JY TN
- T T T T — 3
)

;.
. . - _
‘ﬁy j
# * ’
;.:Imulli._ -
F ‘HLLLAAR . s '

N DO R

o A \
{ L

N. PETERS. Photo-Lithogmpher, Washington, D. C,




(No Model.) - - 5 Sheets—Sheet 5. |
' ' W. MATHER. ' -
- KEIR. -

No. 415‘,545. } - : Pa,tented Nov. 19,‘1889. -

7




Unrrep StaTeEs PaTENT OFFICE.

VVILTJI&M W*IATH"ER, OF SALFORD TRON WORKS, MANCHESTER, (/OU\TI‘Y OF
- o LA\TCASTER ENGLAND.

KE!R.

SPECIFICATION forming part of Letters Patent No. 41 5,545, dated Wovember 19, 1889.
' Application filed January 81, 1889, Serial No. 298,229, (No model.)

Lo all whom it may concerm: | tail view of the mouth of the keir and its door,
~ Be it known that I, WILLIAM MATHER, en- | showing the ]J&G]ﬁ’:llﬁlﬂ‘ rings.

- g c-*uwer a citizen of Jnn*la,nﬂ residing at SaL | The Lelr A is made wnh a flat end, &‘3" ainst

ford Tron Works, mehebter in the county | which the wedge sluice-door B is pr essed by

of Lancaster, ”_Jnﬁland have mvented a new | sliding in the .;Ld;]ustfxble abutment B°. This 55
and useful 11111:.1* vement in Apparatus for | door consists of a bent plate B’,inclosed in a
Treating Textile Materials with qumds cast-frame B? having an inclinned back. At
- Gases, or Vapors, of which the following is a | the back of the door B isan adjustable framing
| ~°>Pef31ﬁ0dt1011 “or abutment B3 presenting a groove in which
- In my pa,tem dated Aun ust 4 1885, No. | the sides of the frame B? can slide, the abut- 6o
523,319, and in 1y later patent, dated J anu- { ment B® having at its back aninclination cor-
ary 9, 1586, No. 333,876, I described appara- | responding with that of the frame B3
tus for tleatnw textile materials with lig- As the sluice-door B is of considerable size
uids, gases, or vapors for various purposes, | and the fixed incline-framing 133, which forms
such as soaking, boiling, or dyeing. Thatap- | the abutment, when it is closed should force 65
- paratus consisted of a keu* or vessel like a | it'against the end of the keir with uniform
“horizontal cylindrical boiler closed at either | pressure throughoutthe whole circumference,
. end orat each end by a wedge sluice-door, | I secure the framing B? to the flange at the
~and having in it rails to receive trucks con- | end of the keir A by a numberof bolts BY as
20 taining the material to be treated, and pipes | shown in IFigs. 1 and 1*, these bolts being in- 7o
for Supply, discharge, and circulation of the | closed in tubes, between which are distance-
fluids to the action of -which the material in | pieces I35, between the end of the keir and the
the trucks was subjected. framing I3°x The lengths of these distance-
The objects of my presentinvention are to | pieces are &dJugted by trial—that 1s to say,

25 provide novel and efficient means for utiliz- | the door being closed the keir A is charged 75

- Ing the fluid-pressure within the keir for the | with liquid mld subjected to internal press-
purpose of securing a tight joint between the | ure. It is observed where leakage takes place
door and the end of the keir ov vessel, and, | between the door and the keir, and the dis-
farther, to provide novel mechanism for of- | tance-pieces for the bolts adjacent to the lealk-

30 fwtmg a tight closure of the door against the | ing-place being shortened a little, by filing or 8o
outward pressure of the @ &ses and ﬂuldb 1?11]1- otherw1‘-e the bolts are again ‘mnhtuned This
1n the keir. - | 118 1"epeated until the 16&1{&% is suppressed.
The objects of my invention I accomplish From the top of the frame B?a chain O
by the combination of devices hereinafter de- | passes over guide-pulleys C’ to a cylinder D
35 scribed and claimed, reference being made to | loaded with weights D’ sufficient to overbal- 35
- the accompanvmn dmwmﬂs in whleh-—- ance the door B. This eylinder works on a
Figure 1 1s a 1011&1111(1111&1 section of a kelr | tubular plunger K not necessarily requiring
.:wcommod&mn g two trucks with a wedge | packing, as the movement of the cylinder is
sluice-door at one end. Fig. 2 is a sectional | only occasional and momentary, and a little

10 plan view of the same. Fiﬁ' 5 18 a part trans- | leakage 1s not seriously objectionable. QO
verse section on the line z 2, Fig. 2. Fig. 1° XVlth the bottom of the tubular plunger E
is an elevation of the abutment and ﬂ'lllde in | communicates a pressure-vessel If, having at
which the wedge-door slides. Fig.4 is a sec- | its top a steam-pipe " and gage-cock R

- tlon on a 1:71:]"'3'61 scale of part of the end of the | When the door I3 1s raised, the cylmderD be-

45 ]{011‘, Shomnu the paeku:w of the door. Fig. | ing then down on the plunner E, the vessel I 95
5 is a sectional plan view, and Fig. 6 an elo- | is ehm"n ed with water up to the level of the
vation, of the gear for twhtemnn the door. i baﬂe—eock 2. When it is desired to lower
Ifig. 7 is an elevmmn showmn the recess of | the door B, the gage-cock E?is closed and
'the door in which the twhtemnw segment | steam is admitted by the pipe ¥’ to press on

50 works; and Fig.8 is an enlm*n ed qeetlonal de- I the waterin thevessel . The pressure trans- 100
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mitted through the plunger E forces up the

cylinder D, and the door B closes tightly

against the end of the keir A. -
In order to prevent leakage, the end of the

keir is made with an annular groove contain-

ing an elastic packing-ring A’, against which

bears a metal ring A? held in position by
screws A° the heads of these screws overlap-

ping the thinned edge of the ring A2 but al-

lowing it to be pressed up toward the face of
By referring to Fig. 4 it will be:
seen that the elastic packing-ring A’ projects

the keir.

somewhat from the groove in which it sets,

so that it will be exposed to the fluid-pressure
within the keir, and be thereby forced tightly -

against the inner face of the keir and form a
tight joint therewith. At the same time the
fluid-pressure exerted on this clastic packing-
ring A”ecauses it to expand and press tightly

against the metal ring A% thereby foreing the
latter elosely against the closed door B, and
as this metal ring A?is of oreater width than
the ring A” and projects inward beyond the
same 1t will also be subjected on its inner:
face to the direct effect of the fluid-pressure.
It will thus be seen that un-

within the keir.
der the direct action of the fluid-pressure on
the ring A® and the outward pressure of the

expanded elastic packing-ring A’ the metal

ring A* will be forced so closely against the
keir and its door as to form a tight joint that
will effectually prevent leakage.

toward the inner face of the keir by the fluid-

pressure and at the same time expanded or

pressed tightly against the inner face of the

metal ring A% and the latter, under the action

of the fluid-pressure, is pressed tightly against

the keir and the door B, so that it'is obvious
that a tight joint will be formed all around

the mouth of the keir.
As the descent of the door B due to gravity

is not quite sufficient to insure the required

wedging action, gearing is employed to draw

down the door I3 a little farther than it would

descend of itself, and to hold it down, not-

withstanding therelief of the hydraulic press-
This gearing consists

ure in the cylinder E.
of a lever L, with reversible pawl 1.7, engag-

ing-a square-toothed ratchet-wheel 1.2, whieh

can be turned by working the lever 1. as a

-ratechet-brace in either direction, according as

the pawl L/ isturned the one way or the other.

On the axis of the ratchet-wheel 1.2 is fixed
an eccentric disk M, having projecting from

1ts face a segment M.
In the lower framing of the door B is formed

a recess, as shown in IMig. 7, having through
its bottom rib at one side a slot M? wide
enough to allow the segment M’ to pass
The disk M being turned so.
that the segment M’ stands in the position
indicated by the dotted lines M? Fig.7, the door

through it.

_ When the
door is fully closed, it presses the ring A®to-
ward the keir, the elastic ring A’ is forced

415,545

1B is lowered, the slot M? passing the seginent

M4, The disk M is then turned so as to bring
the segment M’ over the lower rib of the re-
cess, the eccentricity of the segment pressing
this downward, and thereby further wedging
down the door and holding it down. When
it 1s desired to raise the door B, it can first
be slacked by turning the segment M’ so as

to bear up against the top rib of the recess,

so slightly raising the door B, and then on turn-
ing the segment back to the position M? and
relieving the pressure in the hydraulic cyl-
inder D by opening the cock F?the loaded
cylinder D descends, pulling up the door B.

Having thus described my invention, what
I claim is— |

1. The combination, with a keir and its
door, of a packing composed of an elastic

ring and a metal ring located in the mouth

of the keir at the inner side of the door, and
means for closing and securing the door,
whereby the fluid-pressure within the keir
will force the said packing against the inner

face of the keir and 1ts door and form a tight

joint around the mouth of the keir, substan-
tially as described. | |

2. The combination, with a keir and its
door, of a packing composed of an elastic
ring and a metal ring interposed hetween the
mouth of the keir and its door and exposed
to the action of the fluid-pressure within the
keir, whereby sald packing is caused to form
a tight joint around the mouth of the keir,
substantially as deseribed. |

3. The combination, with a keir and its
door, one of said parts being provided with
an annular groove, of an elastic ring located
in and projecting from said groove, a metal

ring bearing against the end of the elastic

ring and against the inner face of the keir,
and means for closing and securing the door,
whereby a tight joint is formed by the fluid-
pressure within the keir acting in said rings
and forcing them against the inner face of
the keir and 1ts door, substantially as .de-
seribed. | .

4. In combination with the wedge sluice-
door of a keir, a ratchet, reversible pawl and
lever, an eccentrie disk with projecting seg-
ment, and a recess in the door with slot for
passage of the segment, substantially as de-
scribed. |

In testimony whereof I have signed myname
to this specification,in the presence of two sub-
seribing witnesses, this 12th day of January,
A. D. 1889. |

W. MATHER.

Witnesses:
- GEO. J. B. FRANKLIN,
17 Gracechurch Street, London, F. C.
JNO. P. M. MILLARD,
Clerk to Messrs. Abel & Imray, Consulting
Iimgineers and Patent Agents, 28 South-
ampton Buildings, London, W. C.
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It is hereby certified that Letters Patent No. 415,545, granted November 19, 1389,

L
L% upon the application of William Mather, of Salford Iron Works, Manchester, County
. & | of Lancaster, England, for an improvement in ¢ Keirs,” was erroneously issued to said
zct William Mather as owner of the patent; whereas said Letters Patent should have been
e issued to The Mather Bleaching and I(ier Company, of Wilmington, Delaware, sald
é Mather Bleaching and Kier Company being assignee of the entire interest as shown
a- | by the record of assignments in this Office; and that said Letters Patent should be
E | read with this correction therein that the same may conform to the record of the case
;% in the Patent Office. . |
J,fj — Signed, countersigned, and sealed this 10th day of December, A. D. 1339.
i [SEAL.] CYRUS BUSSEY,
_g_ Gountersigned: Assistant Secretary of the Interior,
= , .
E:: C. E. MITCHELL,
5 Commissioner of Patents.
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