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Be it known that I, Davip Baxkeg, of
Philadelphia, county of Philadelphia, and
State of Pennsylvania, have invented a new
and useful Improvement in Furnace-Charg-

ing Mechanism, of which the following is a

‘spectiication.

This invention relates to mechanism for
charging blast furnaces, the aim being to
secure & uniform distribution of the stock
&8s 1t 1s deposited in the furnace, so as to
avold the objections attending the sorting

of the stock, that is, the separation of the !

“lumps’ and “fines”. .

The present invention relates more par-
ticularly to that type of charging mechanism
embodying a deflecting device, acting to
direct the successive skip car loads of stock
the main
hopper, and the invention consists in various
Improvements in mechanism of this charac-
ter designed to render the distributing
operation uniforin and effective and auto.
matically controlled by the skip car hoist-

ing mechanism

- fhis invention consists also in improved

means for operating the deflecting device

b0 vary the direction of flow of stock in its

passage to the main hopper.

The invention consists also in improved
leans for supporting the main bell; and in
improvements in the form of
struycture, whereby it is adapted to give
proper support to the operative parts of the
mechanism at the top of the furnace.

In the accompanying drawings:—TI; gure
1 is a side elevation of the upper end, of a
blast furnace e utpped with my improved
distributing mechanism, parts being shown
in vertical section. Fig. 2 is an elevation of
the same as viewed from the side, looking
in the direction of the arrow in Fig. 1. Fig.
3 1s a top plan view of the same. F ig. 41s a
vertical sectional view through the pre-
ferred form of the cylinder for operating the
deflecting plate and gas seal bell, the same
being on an enlarged secale, Fig. 5 is a side
elevation of the same. Tig. 6 1s a top plan
view. TFig. 7 15 a horizontal sectional plan
view through the same on the line 7—-7 of
Kigs. 4 and 5. Fig. 8 is a similar view on
the line 8—8 of Fig. 4. TFig. 9 is a vertical
longitudinal section through an operatin
cylinder in modifted form. Figs. 10, 11 anc

the super- |

12 are horizontal sectional plan views taken

R

on the correspondingly riumbered 1 es of
Fig. 9. Fig. 13 is a side elevation of the
hoisting engine and meclanism operated
thereby, by which the actiontof the deflect-
ing plate is automatically oilﬁmlled. ~Fig.
14 1s an end view of the sanlg,
Referring to the drawing
the upper or receiving end of a blast furnace
provided with the usual main' hopper 2,
closed at its lower end by a main distribut-
Ing bell 3, and at its upper end by a cover
plate 4 containing a central opening, from
which rises a receiving hopper 5, cylindrical
at its lower end and having its forward up-
per portion inclined upwardly and widened,
as at 6, where it receives the material fram
the skip car 7. The lower end of the receiv-
ing hopper, where it communicates with the
mam hopper, is adapted to be closed by a

gas scal, in the form of a conical bell, 8

movable vertically to open and closed VO] -
tions respectively, and also movable
zontally around a vertical axis for the pur-
pose presently to be described. This gas
seal bell is so operated, as will be more fu ly
described later on, that it normelly- is in
lowered and open position when the stock
is charged into the recerving hopper, and is
raised to closed position after the charge
has entered the main hopper, and when the
contents of the main hopper are discharged

-

- 1into the furnace by the opening of the main

bell.

The gas seal be}ll 8 is so farmed on 1ts up-
per sm%&ce-, that when the stock from the
skip car falls on it, the stock will be directed
to one side and will flow laterally into the
main hopper and be accumulated at one side
therein. This action is effected referably
by the provision of a deflecting pﬁl&te 9 ex-
tending upwardly in an oblique plane from
the.apex of the bell from one side, and hav-
Ing 1ts upper edge sha}l)ed to confarm to the
interior curvature of the cylindrical portion
of the hLopper, and extending upwardly
within the hopper wlhen the bell 1s in lowered
position, as indicatdd in Fig. 1. The plate
iIs braced and beld firmly in position on the
bell, by means of & web or bracket 10, ex-
tending upwardly from the surface of the
bell and bearing against the under side of
the plate. The deflecting plate thus BT~
ranged and disposed within

1011~

the lower eylin-
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ranged horizontal beams

drical portion of the receiving hopper, pre-

sents a downwardly inclined surface, which
will act to direct the stock falling thereon

from the skip car, to one side, and by turn- :
| ends from the platform of the furnace.

ing the bell and plate around horizontally
on & vertical axis, the plate occupying dif-
ferent positions in the hopper, will cause the
stock to flow to correspondingly different
parts of the main hopper. |
1he superstructure of the furnace, which
gives.support to the bell nperating and sup-
porting mechanism, the hoist sheave and
skip car tracks, is formed mainly by two
pairs of I-beam girders 12 and 13, the former
extending from the forward side of the top
platform upwardly at an inclination and ter-
minating vertically. over the center of the
furnace, and the latter extending upwardly
from the opposite side of the platform to the
upper ends of the girders 12, to which they
are firmly fastened by appropriate means,
this arrangement constituting a frame or
structure of A-form. 'Lhe girders 12 are

continued downward to the base of the fur- i

nace and give support to the usual track
rails for the skip cars, which track rails are
deflected laterally at their upper ends, as at
14, and terminate adjacent the front edge
of the receiving hopper, so as to support the
skip car 1n its dumping position, as shown
in Kig. 1.

The upper sheave, over which the skip
car hoisting rope passes, is indicated at 15,
being arranged in a vertical position with its
axle mounted in bearings 152 sustained on
parallel bars 15 conneccted at their upper
and lover ends respectively, to horizontal
bean.s 15¢, l'a.stene!; at their ends to the
girders 12 near the upper ends of the sane.

The main distributing bell 3, before alluded
to, 1s suspended by means of two vertical
rods 16 (tig. 2) from the inner end of a rec-
tangular frame comprising two horizontal
parallel bars 16%, connected together at their
rear ends by a cross-picce 16°, and extending
at the outcr sides of the girders 13, to which
the frame is pivoted on a horizontal trans-
verse axis, formed by a horizontal pivoting
boli 16¢ extending tf‘:mugh the two bars of
the frame and through bearings 169sustained

ysirap bolts 16¢,fastened to thegirders. The
prvoting bott 167 1s removable from the bear-
Ings and the frame, so that the latter may be
readtly removed when desired, for repairs, or

“for gaining aceess to the mechanism of the
furnace, or for other purposes.

The upper gas scal bell 8, carrying the de-
flecting plate, is fixed to the lower end of a
stem or rod 17, extending vertically upward
and conneceted with a piston rod 18, carrying
a piston 149 (Lig. 4y mounted in a evlinder 20,
sustained i o vertical position by two cross-
bars 21, seated upon two transversely ar-
22, extending be-
tween and connected at their ends to the in-

' rectipns and to

808,040

clined girders 12 and 13 of the A-frame. The
beams 22 are supported in turn by two hori-
zontal beams 23, extending beneath them at
right angles and suitably supported at their

1he piston 1s raised by the admission of
pressure within the lower end of the cylinder,
and acts to ralse and close the gas seal bell
against the lower end of the receiving hopper,
the opening of the bell being effected by cut-
ting off the pressure from the cylinder and
opening the lower end of the same to the ex-
haust, with the result that the piston will
move downward by the weight of the bell
connected therewith. |

79

80

1he piston and cylinder are so constructed -

relatively, that on the downward movcement
of the former, when the bell is lowered to
open position, the piston and its rod and
connected bell, will be given automatically a
partial revolution; and when the piston is
raised to close the bell, it will be firmly and
positively held against back movement, the
result of these actions being that, by the suc-
cessive opening operations of the bell, the
deflecting plate will be shifted around with
the Lell to different positions in the receiving
hopper, thus causing each discharge of mate-

rial from the skip car to flow in different di-
e accumulated at different

and changing points in the main hopper.

' In the preferred form. of the parts for thus

causing the piston to turn automatically
when it moves downward, the piston has ex-
tending from its upper side a tubular stem
30, projecting into a cylindrical surrounding
casing 31, fixed to the upper end of the cylin-
der 20. ‘The stem slides through a central
opening in a nut 32 mounted so as to turn in
the upiper end of the cylinder 20, which open-
ing 1s formed at diametrically opposite sides
with radial grooves or recesses 32* (see Fig.
8) in which slidingly fit spiral or inclined

ribs 33, extending longitudinally from OPECE
&

site sides of the stem. Means are provi
for allov ing the nut to rotate during the rise
of the piston, and for holding it against rota-
tion when the piston descends, with the re-
sult that during the latter movement, the
iston vill be revolved relatively to the nut
y the passage of the spiral ribs through the
saine, so that the deflecting plate v ill be
shifted horizontally ; butity illnot be changed
in positinn horizontally when the piston
rises. 'L he means for eflecting these actions
comprises rateliet teeth 34, on the upper end
ol the nut, engaged by a nutuber of vertically
arranged Tiavitating pav s 25, in the present
Instance Tix, square in crogs-section and
mounted to reciprocate freely in correspond-

mgly formed openings in gwvells or bosses 352~

formed externally on the casing 20. at its
base. The teeth 34 are fornied cach vith an
inclined face, and an abrupt vertical face,
and the ends of the pawls are shaped so as to
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|

codperate with the ‘teeth to hold the nut

when the latter tends to move in one direc-

tion, and perniit the nut to rotate in the op-
posite direction. The relation of the cosper-

ating teeth and pa.wls to the direction of in- |

clination of the ribs 33 is such, that when the
stem moves downward through the nut, the
pawls and teeth will interléck and form a
clutch connection, holding the nut against
rotation andicausing a relative turning move-
meunt to be unparted to the stem and the pis-
ton and deflector plate connected therewith.
When, however, the piston rises, the inclined
faces of the teeth on the nut will ride beneath
the end of the pawls and will lift the latter

to disengaging position, and the nut being |
thus releascd, 1t will be turned around by the

inclined ribs, and-the piston will not be
changed in position around a vertical axis.

The pawls are so spaced in relation to the
will drop into
locking engagemgnt with tHe teeth one after
another or successively, conséquently, there
will be practically no back-lash in the move-
ment of the nut; and being independent of
each other, the clogging or sticking of one,
and its failure to engage the teeth on the nut,
will not interfere with the action of the oth-
ers, hence, there will always be one or more
of the pawls in operution. |

In order that during the rise of the piston,
1t will be positively held against back move-
nent, I mount in bearings at the upper end
of the casing 31, a second rotatable nut 42
hixed to the upper end of a squared rod 422,
extending downward within the casing and
into the tubular sterh 30, the upper end of
the internal opening in the stem being
squared so as to slidingly fit the rod, and the
arrangement being such that the stem will
slide up and down on the rod as the piston
moves in corresponding directions. Ratchet
teeth 42® are formed on the upper side of
nut 42 sirmnilar to those on the lower nut, but

facing in the opposite direction, which teeth

arc engaged by a number of vertically ar-
ranged gravitating pawls 42¢ sivilar in Torm
and arrangenient to these first deseribed,
which pa+ls are mounted in bosses 429
formed externally on the casing at its upper
end. |

By reason of the opposite arrangement of
the ratchet teeth on the upper nut to those
on the lower nut, the upper nut will be held
against rotation by its pawls when the lower
nut 1s turned, and the souared rod will also
be held, so that while the stein may slide up
and down on the rod, it will by reason of the
sjuared form of the rod, be held azainst bacls
movement.  When, nowever, the piston de-

"scends and the lower nut is held, and there

1s imparted a rotary niovement to the <tem,

the upper nut will F'e released and will not | havine ratchet tecth on its upper face.

therefore interfere with the turninge move- |

ment of the stemy It will be scen, there-

!

B8
fore, that while the ratchet mechanism at

the lower end of the casing is engaged to
cause the piston to turn, the ratchet mech-

anism at the opposite end of the casing is

i

|

' movement, of the stem.

disengaged so as to admit of the free turning
When, however,

' the lower ratchet mechanism is disengaged

on the rise of the piston, the upper mechanism
will be engaged and will ellectually prevent
any back rotation of the stem. Ip this man-
ner, the deflecting plate carried by the bell,

will be positively rotated a partial revolution

on each opening movement of the bell, and

will be held against back motion between each .

turning movement. o
In kigs. 9, 10, 11 and 12, I have shown an
operating cylinder in slightly modifiéd form

- embodying, as in the first instance, a rotat-

. When, however, the

i

Ing f)iStOIl, and two ratchet mechanisms con-
trolling the turning movements of the piston,
the detailed form, however, of these parts
being div'erent. lleferring to these figures,
it will be scen that there projects from the
upper side of the piston, arod 30* projecting
mto a cylindrimf) surrounding casing 31%,
fixed to the upper end of the cylinder. The
rod slides through a central opening in & nut
32* mounted so as to turn in the upper end
of the eylinder, which opening is formed at
diametrically opposite  sides with radial
rooves or recesses 32'%, in which slidingly
it inclined ribs 33, projecting from opposite
sides of the rod. 'lhe means for aﬁowing
the nut to rotate during the rise of the piston
and for holding it against rotation when the
piston moves downward, comprises ratchet
teeth 34 on the nut, with which cosperate
oppositely facing ratchet teeth 35% on the
lower end of a collar 75 interlocked with the
casing 31 so as to be capable of a slight ver-
tical motion only sufficient to disengage the
teeth, The relation of these cobperating
teeth to the direction of inclination to the
ribs 33%, is such that when the rod moves
downward through the nut; the teeth will
interlock and form a clutch connection be-
tween the sleeve and nut, holding the latter
against rotation and causing a relative turn-
Ing movement to be imparted to the rod.
1ston rises,’ the in-
clined Taces of the teeth on the nut will ride
beneath those on the collar and will lift the
latter to disengaging position, and the nut
being no longer held, it will be turned around
by the inclined ribs, and the piston will not
be chanced in position around a vertical axis.
The vertical movement of the collar is limited
by a flange 76 on its lower end engaging a
shoulder 77 on the casing. The means for
holding the rod acainst back movement
when the piston rises, comprises a collar 78
keyed to the vod and fermed with a flance 79
En-
circling this collar is a loose sleeve 80 pro-
vided on its lower end with ratchet teoth 81
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to codperate with those on the flange 79, the ! prdvided on

teeth facing in opposite directions, so that
they will lock in one direction only. The
sleeve 80 is formed on opposite sides with
ribs 812, engaging slidingly in grooves in the

casing, whereby the sleeve may slide up and .

down in the casing as the rod moves up and
down, but will be prevented from turning
around therein. The sleeve is capable of a
slight vertical movement on the collar sulli-
cient to disengage the teeth, which move-

ment is controlled by the upper end of the

sleeve encountering & stop washer 82 fixed
to the rod. The relation of the parts is such
that when the rod moves downward and 1s
turned by the ratchet mechanism, first de-
scribed, and opens the gas scal beil, the in-

clined faces of the teeth on flange 79 will act
the other teeth and lift the sleeve-80 |

against
to disengage the tecth, so that the teeth on
the collar will click by those on the sleeve.
When, however, the piston rises to close the
bell, any tendency {;-F the rod to move back

will act to engage the teeth, and as the sleeve ;

is held against rotative movement by ribs 82,
it will act as a stop on the collar and will
oiTectunlly prevent the same from turning
around.,

I propose to control the opening and clos- |
ras seal 8, and the |

ine movements of the
shiftine of the same to vary the position of
the deflector plate, by automatic means op-
erated from the hoisting mechanism, the
parts being so timed in their actions that

the seal

before the skip car reaches the bottom of

the hoist, and will be lowered to open posi- |

tion. and the deflector plate turned, when

the car with its load begins to ascend. As |

& result, the bell will be opened when the
contents of the car are discharged 1nto the
receiving hopper, and 1t will be closed when
the skip car 1s receiving its load, at which
time the main bell may be opened to dis-
charge the contents of the main hopper into
er-
ations by a clutch mechanism actuatec by
the hoist engine or motor, and operatively
connected with valve mechanism controlling
the admission of pressure to and the ex-
haust from the operating cylinder 20.  This
controlling mechanism is iﬁustratcd in Ings.

13 and 14, whero it will be seen that the

hoist-engine operating shaft 60 has oearcd
to it, by gears 6J* and 60°, @ horizontal
shaft 61, mounted in bearings 61% on the
engine frame, and having its end oxtended
outward and formed with a feed screw 61°,
carrying an outer fixed sleeve 61° and an
T her fixed sleeve 619, provided cach with o
tooth or shoulder 01°.
food scrow between the
o travoling nut 63, adapted by the rotation
of the shaft, to travel to the right or left ac-
cording to the direction of rotation,

will be raised to closed position just

‘sure and the lower end of the operating

Mounted on the
two lixed collars, 1s |
 piston will be
‘weight of the
and | During the rotation of the feeding screw, 88 1.

909,049

its side with a tooth or shouldér
63 arranged to cooperate with the tooth on

' the fixed nut 614, for the purpose presently to
' be described !

The traveling nut is formed
with an arm 03%, connected %y link 63¢ with
the outer end of an arm 639, whose Inuer
end is fixed to an oscillating valve 64 ar-
ranged in a valve casing 64°.
casing communicates by pipe 65 with the
source of pressure, in the present instance
steam ; by pipe 66 with the lower end of the
operating cylinder 20; and by pipe 67 with
the external atmosphere to exhaust the cyl-
inder. 'lhe valve is formed with a port 64°
which when the valve is in one position, will
astablish communication between the source
of pressure and tho operating cylinder, and

- when in another position will establish com-

munication betweon the operating cylinder
and the external atmosphere. The valve
is acted on by a weight 68 on an arm fixed
to the same, which weight tends to hold the
valve in such position that the source of

ressure will be cut off and the cylinder will

e opened to exhaust, in which position of
the parts, the bell will be opened.

The form, construction and relation of the
parts described are such that the traveling
nut 63 will reach the fixed lug 619, which
rotates in the direction of the arrow in lag.
8 just before the skip car arrives at the
bottom of the hoist, and the lug 61° on the
fixed collar 619 will engage the lug 63° on
the treveling nut, with the result that the
latter will be turned on the feed screw in the
direction of movement of the collar, which
action will move arm 63° in the direction of
the arrow in lig. 13, and this movement
will, through the medium of the link 63°
and arm 639, oscillate the valve 64 against
the influence of the weight 68, carrying it
to the position where its port will establish
communication between the source of presl-
c -
inder 20, resulting in the rise of the pist}én
and the closing of the gas seal. DBy the
time these operations are completed, the

hoist mechanism has come to a rest and the

skip car is receiving its load. The hoist

engine is now started in reverse direction to
carry the car to the top of the furnace, and
as it Legins to move, the shaft 61 will be
turned in a direction opposite to 1ts move-
mont when the car desconded, and as 1t
beeins its movement, the lug 61, on fixed
collar 61¢, disengages and releases lug 63*
on the traveling nut 63, thereby permitting
the weicht 68 to automatically throw the
oscillating valve downward to & position

whore the source of pressure is cut off and

the cylinder is opened to exhaust throuch
pipes 66 and 67, the result beine that the
' moved downwardly by the
bell and the latter opened,

10

The valve
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the {xaveting nut moveq to | cglinder. sustained in a xertical position over

the left, the bell‘remaining openad, and the
valve being heldyin the position described
?g the weight 68. “ When the car arrives at
he top of the furnace and runs onto the
track 14 to discharge its contents into
the receiving hopper, the operation of the
hoist engine is stopped, and on being re-

versed, the car descends and the traveling

nut moves again to the right, and just before
the car reaches the hottom of the hoist, the
nut is operated by the fixed collar and the
valve again shifted to admit pressure to the
cylinder and closes the bell, as before de-
scribed. 'These operations are repeated, the
bell being automatically closed and opened
as the car reaches the bottom of the hoist,

"and as it begins its ascent with its load.

The main bell is opened while the skip car
is receiving its load and while the gas seal
bell is closed. It may be eitherjoperated be-
tween each discharge of the skip cars into fhe
main hopper, or it-may be ghérated after a
number of loads have beew accumulated-in
the main hopper.

~ The operation of the main bell may be |
effected 1n any appropriate manner, but 1

linder 70, sus-

prefer to.employ an air c
rnace and con-

tained near the base of the

taining. a piston 71 connected by vertical.

rod 72 with the cross-bar 16°, at the rear end

of the rectangular frame, from which the
main bell is suspended, the admission of

ressure above the piston causing the bell to
e raised to closed position, and the exhaust
of the cylinder permitting the bell to be
opened by its own weight.

Having thus described my invention,

«~ what I claim is:—

1. In a furnace charging device, the com-
bination of a hoist mechanism, a gas-seal
bell movable vertically to open and closed
positions and movable also horizontally
around a vertical axis, a deflector plate car-
ried by the bell, power means for moving the

bell vertically end horizontally, and means

operated by the hoist mechanism for con-

‘trolling automatically the actuation of the

power means.

2. In a furnace charging mechanism, the
combingtion of a receiving hopper, a deflec-
tor plate movable horizontally around a ver-
tical axis and adapted to direct the charg-
ing materials entering the hopper to one side,
a cylinder sustained in vertical position
above the hopper, -a.piston therein opera-
tively connected with the deflector plate,
and means for positively moving said piston
around a vertical axis to vary the position

of the deflector plate.

’F

1

1
!

oy

the hepger, g piston therein movable verti-
cally and connected with the deflector plate,
and means controlled by the vertical move-
ment of the piston for turning the same
around horizontally. ' '

4. In a furnace charging mechanism, the
combination of a receiving hopper, & deflec~
tor plate adapted to direct the charging ma-~
terials to one side and movable around a
vertical axis, a cylinder arranged verticall
over the hopper, a piston therein movab
vertically, connections between the piston
and the deflector plate, meuns controlled by
the vertical movement of the piston for im-
parting to the same a partial revolution
around a vertical axis, and means for posi-
tively holding the piston against back move-

70

75

mendt. -

6. In e furnace charging mechanism, the
cotubination of & receiving hopper, a deflec-
tog plate adapted to direct the charging ma-

terials to one side and movable around hori-
“zontally to vary the direction of flow, a cyl-
-inder arranged in & vertical position above
the hopper, a piston movable vertically

thérein, a piston rod connected with the

piston and with the deflector plate, a stem

extending from the pistori upwardly and
provided with an inclined longitudinally
extending rib, a rotalive nut sustained

against vertical movement and formed with
" an opening to receive. the stem and with a

recess to receive the rib on the stem, means
for holding said nut against rotation when
the stem moves in one direction, and means
for permitting the nut to rotate when the
stem moves in the opposite direction; where-
by during the movement of the stem in one
direction, it will be turned automatically a
partial revolution, and when moved in the

opposite direction, it will not be changed in

position around a vertical axis.
6. In a furnace charging mechanism, the
combination of a receiving hopper, a deflec-

tor plate adapted to direct the charging ma- .

terials to one side and movable around hori-
zontally to vary the direction of flow, a ver-
tically arranged gylinder, g piston movable
therein; n depending piston rod connected
with the deflector plate, a stem extending
vertically from the opposite side of the pis-
ton, an inclined rib extending longitudinally
on the stem, a rotative nut sustained against

| vertical movement and provided with an

opening to receive the stem and with a recess
to receive the rib, means for holding the nut
against rotative movement when the stem

moves in one direction; whereby the latter.

will be automatically turned a partial revo-

3. In a furnace charging mechanism, the | lution, means for releasing the nut when the
' stem moves in the other direction, and means

combination of a receiving nopper, a deflec-

tor plate movable around a vertical axis and

adapted to direct the charging materials
entering the hopper to one side, an operating

for holding the stem against back rotative

movement when the nut is released.
7. In a furnace charging mechanism, the

2b
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combination of a teceiving hoEper & de-
flector plate adapted to direct the charging
materials to one side and movable around
horizontally to vary the direction of flow, &
vertically arranged cylinder, a piston, a de-
ending piston rod connected with the de-
Bector plate, a stem extending upwardly
from the piston and provideg with mclined
ribs, a rotative nut having an opening to re-
ceive the rod and o recess to receive the rib,
ratchet teeth on the nut, and o series of ver-
tically arranged gravitating pawls adapted
to engage thie ratchet teeth. ‘ -
8. In a furnace charging mechanism, the
combmation of a receiving hopper, a de-
flector plate adapted to direct t‘le charging
materinls to one side and movable around
horizontally to vary the direction of flow, a
vertically arranged cylinder, a piston, a de-
pending piston rod connected with the de-
flector plate, a stem extending upwardly
from the piston and provided with meclined
ribs, a rotative nut having an opening to re-
ceive the stem and recesses to receive the
ribs, ratchet teeth on the nut, and a series of

vertically arranged gravitating pawls spaced |

©09,049

| with relation to the teeth so as to interlock

with the same In succession.

9. In a furnace charging mechanism,the
combination of a receiving ho¥per a de-
flector plate adapted to direct the cimrgin
materials to one side and movable aroun
horizontally to vary the direction of flow, a
vertically arranged cylinder, a piston, a de-

- Fending iston rod connected with the de-
1

ector plate, a stem extending upwardly
from the piston and provided with an in-
clined rib, a rotative nut having an opening
to receive the stem and a recess to receive
the rib, means for locking the nut against ro-
tative movement i one direction only, a de-
pending rotative rod slidingly interlocked
with the stem, and means for locking the rod
against rotative movement m one direction
only.

In testimony whereof I hereunto set my
hand this 19th day of April, 1907, in the
presence of two attesting witnesses.

DAVID BAKER.

Witnesses:

Louise B. Morris,
C. B. Browx.
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