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To all whom it may concermn:
Be 1t known that I, JAMES GRESHAM, en-

oineer, a subject of the Queen of Great Brit- |

ain and Ireland, of the firm of Gresham &
Craven, Limited, of Craven Iron Works, Sal-
ford, Manchester, in the county of Lancaster,
KEngland, have invented new and useful Im-
provements in or applicable to Aufomatic
Vacuum-Brake Apparatus, having reference
more especlally to the ejector and brake-con-
trolling nlechan1§m of which the following is
a qpecmcatlon

In ordinary automatic vacuum-brake appa-

ratus any water or moisture which may get

into the train-pipe (with the atmospheric air
which enters by leakage) is quickly educed
and passes away through the continuously-
acting ejector, and water or condensed steam
which may get into the train-pipe from steam-
leakage through the steam-valves and stop-

valves or from the chimney of the locomotive

isprevented entering the train-pipe when the
apparatus is not in use, and (the rules for
working being observed) air is admitted to
the train-pipe, thus destroying the vacuum.
When, however, these rules are not attended
to or the apparatus.has been neglected or
damaged, the valves may become leaky, con-
densed steam or water might then enter the
train-pipe when the vacuum is left ftherein,
though such moisture would be speedily re-
moved when the ejector or ejectors is or are
properly started to work again—that is, if no
ice has been formed, so as to stop the passage
of air through the train-pipe; butit sheuld be
noted that condensed steam leaking from or
past the ejector does not enter the train-pipe
and cannot become frozen, so as to block it,if
a water-trap be used, as in the ordinary ar-
rangement when properly fitted up. The wa-
ter collects in the trap and is dischaged when
the ‘brakes are fully applied, at which time
the air enters the train-pipe and the valve of
the trap opens and allows the condensed
steamn or water to pass away, the valve clos-
ing again immediately, a vacuum or partial
vacuum is re-formed in the train-pipe. In or-
dinary. ejector mechanism the valve for pre-
venting the admission of air from the small
ejector when not in action to the train-pipe

~is arranged axially, and that for preventing

air from passing from the large ejector when
not in action is a hinged flap-valve placed
within the casing below the ejectors. These
valves are termed “stop-valves.”

The present invention has for its object an
improved arrangement and construction of
the partsof the ej ector and brake-controlling
mechanism with the view, mainly, of guard-
ing against Inattention, negligence, or over-
sight on the part of those in charge of the ap-
pa,ra,tus

In carrying out this invention the stop-
valves preferably employed are liffing or

mushroom valves having seats in the casing.

above the ejectors, the guiding-stem of each
valve being formed in a plug which screws
into the upper side of the casing, thus giv-
ing easy access to the valves.
are so arranged that when both ejectors

are 1n operatlon the air from the train-pipe

first passes through the valve for the small
ejector and then throuwh that for the large
ejector. Condensed Water from any steam
which may leak past the steam-valves can-
not readily ascend to and pass through stop-
valves thus placed above the e;]ectors The
screw-plug for thesmallejector stop-valvecon-
tains a ball-valve normally open to the atmos-
phere, but which is closed by being forced
by atmospheric pressure against its seat when
vhe small ejector is at work. When the

small ejector 1s not at work, the ball-valve is

kept by gravity away from its seat, communi-
cation between the atmosphere and the space
above the stop-valve being thus opened.
When the ball-valve is open, there can be no
“vacuum’” above the stop-valve to draw leak-
age steam from the steam-valves or from the
chimney of the locomotive into the passages
communicating with the train-pipe. A pipe
is provided to take aw ay any condensed steam
from the steam-valve pertaining to the large
ejector, so that such condensed steam is dis-

charged before it can ascend to the air-stop

- The stuff]

valve for the large e;jector ng-box

for the steam-valve spindleisscrewed mto the
casing and may be readily inserted or re-
moved. - A ball-valveis used in the auxiliary
pipe communicating with the brake-cylinders
‘upon the engine and tender (when used) to
prevent leakage past the brake-controlling

The passages
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valve from destroying the vacuum in the | the collar ¢°.

brake-cylinders. Near this ball-valve there

is a serew-plug valve arranged so that, if de-

sired, air may be admitted intothe brake-cyl-
¢ inders upon the engine and tender,

When the engine and tender are provided
with steam-brakes, the vacuum-brake-con-
trolling and ejector mechanism may be com-
bined with thesteam-valves pertaining to such

10 steam-brakes,sothatboththeautomaticvacu-
nm-brakes and the steam-brakes may be si-

multaneously controlled by one handle. The

steam - brake valves may, however, be con-
trolled independently when the large and

15 small ejectors are arranged separately upon

the engine. .
In the accompanying drawings, I'igure 1 18
a view, partly in side elevation and partly in
section, of the improved ejector mechanism,
20 the section being taken on the line A B In
Fig. 2. Tig. 2 is a horizontal section on the
line C D in Fig. 1. Fig.3 1s a transverse sec-
tion on theline E Fin Fig.2,showing the hol-
low arms or webs for enabling air and steam
2t to pass from the annular spaces inside the
main casing to the annular spaces round the
steam-nozzle of the small ejector. Iig. 4 is
a horizontal section on the line G H in IFig. 1.
Fig. 5 is a vertical section on the line G H 1n
30 Fig. 1. Fig. 6 is a transverse section on the
line I Jin Fig. 1. Fig. 7 is a vertical section
on the line K L in Fig. 6 Fig. 8 is a view,
partly in end elevation and partly in trans-
verse section, showing the combination of the
35 improved ejector mechanism with the valve
mechanism for the steam-brakes on the en-
gine or engine and tender, the section being
taken on the line M N in Fig. 9. IFig. 91is a
corresponding view, partly in plan and partly
4o in horizontal section, the section being taken
on the line O P in Fig. 8. Fig. 10 is a longi-
tudinal vertical sectionon theline Q R in Fig.
Sor Q R’ in Fig. 9.
The main casing o of the apparatus is
45 formed in one casting, and is secured by pref-

erence in front of the fire-box of the locomo-

motive-boiler, its long axis being horizontal.

b is the pipe used for conveying exhaust

steam and air to the chimney of the locomo-

so tive. o N
¢ is the pipe for supplying live steam.

~ The pipe d is connected to the train-pipe.

The casing e ¢* ismade.in one casting and

- serves for both the small ejector and the large

sz ejector. The part e is bored out at one end

to receive the steam-nozzle ¢’ for the smail

ejector and is coned at the otherend. A col-

lar €, near the inner end of the steam-nozzle

¢/, fits with a steam-tight joint againstaflange

6o in the interior of the casing e, as shown in

Fig. 2. The outer end ¢'° of the steam-nozzle

is provided with a serew-thread and screws

into the part e. Thenozzle ¢’ is supplied with

air from the annular space e'!, between the

6s nozzle and the interior of the part e, the air

passing through a series of holes in that part

casing e and the small steam-nozzle e’.
“annular space e’is in communication with the

The arms €' connect the exte-
rior of the part e with the part e”.
arms contain two sets of passages, one set for
air and the other set for steam. 'The steam-
passages are marked ¥ in Fig. 3. The exte-
rior of the part ¢* is turned and made to fit

with air-tight and steam-tight joints against

flanges projecting from the interior of the
main casing a. The part e is screwed 1into

place by a wrench which fits over the hexag-

onal part ¢*. The end of the main casing «
is closed by a screw-cap a’. The steam-noz-
zle f' for the large ejector screws into the part
e*. There are four annular spaces f?, €, ¢,
and 7* between the part ¢* and the interior of
the main casing a. The space f* extends
round the steam-nozzle f’, and is supplied
with steam from the passage f°, the commu-

‘nication being controlled by a disk-valve <.

The annular space e*is also supplied with

‘steam from the passage f3, IFigs. 4, 5, and 6,

the communication being controlled by a

valve &% the stem of which worksin a hole in

the end of a spindle ¢*, serewed into the cas-
ing, Fig. 5. The spindle ¢* is made steam-
tight by a gland-packing, and is rotated by a

‘handle €%. The steam flows from the annular

space e® through the passaes e® to the an-

nular space ¢% between the- interior of the
The

passage €%, Fig. 1, which leads indirectly to
the train-pipe ¢. The annular space f*is in
communication with the passage f°, which
also leads indirectly to the train-pipe. 'The
air from the train-pipe d goes by a passage ’
to the cavity d? Fig. 1, and then past the
mushroom-valve d*. The latter has 1ts seat
in the casing a. It is guided by wings on its
lower side and by a flat-sided guiding-stem on
its upper side, the guiding-stem working in a
hole bored in the cap ¢, which is screwed into
the main casing a. The guiding-stem is made
with flat sides, so that there may be communi-
cation between the passages d'and d’. On
removing the cap ® the valve may be taken
out. In the serew-cap d° there is a passage
*, leading from the hole in which the guiding-
stem works to a ball-valveg. The latter rolls
to and from its seating horizontally, and is re-
tained in position when away from its seating
by the end of a screw-ping’. When away from
itsseating, asin Fig.1,there 1s communication
between the passage d*, and consequently the
passage * and the atmosphere, so that in case
of leakage past the valve d” while the eject-
ors are not working any partial vacuum be-
tween the valve d” and the ejectors which
would tend to draw leakage, steam, or vapor
into the train-pipe is destroyed. When the
ejector or ejectors is or are at work, there is
a-vacuum or partial vacuum in the passage
d'. Consequently the valve ¢ is closed and
kept closed by atmospheric pressure. The
air from the train-pipe d, which passes the
valve d*, goes along the passage ' to the pas-

of the nozzle between its outer end €' and | sage e, leading to the annular space ¢, Figs. &
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471,368

and 5, whence it flows through passages (simi-

lar to passages e®)in the arms e* to the annular

space e, Themushroom-valve ® is mounted

similarly to the valve d*, the screw-cap d° be-

5 ing removable. Air from the train-pipe d

- may after passing the valve d° enter the pas-

sage /°, which communicates with the annu-
lar space 1~

Condensed.steam cannot accumulate in the

10 passages in the ejector-casing, as any that

may be produced while the small ejector is

at work passes through that ejector and is

expelled by it. When the ejectors are not

working, any condensed steam passes down

15 the drip-pipe &, leading from the passage 17,

Fig. 1. 'The steam-valve forthe large ejector

7’ is a disk 2, having two ports ¢/, I'ig. 7, which

when turned so as to come opposite the two

ports <% Figs. 1 and 6, allow steam to pass to

20 the large eJector - The disk ¢ is formed with

a U-shaped projection 7%, Fig. 7, in the cavity

1% of which the end of the Spmdle tfits. On
the spindle 2* is a conical collar 7%, Figs. 2 and
6, which bears ao‘amst a facing on the inside
25 of the detachable stuff ng-box ¢, the latter con-

taining a giand and "aackmﬂ* for the spindle.

The bozx. © is serewed into the main casing a,
the joint between the parts being steam-
tight. The hollow annular disk valve k 18

' 30 seeured upon the squared outer end of the

spindle 7* by ascrew-nut?’. When,therefore,
the hollow disk valve k is turned by its han-
dle %/, the spindle <%, and consequently the
steam disk valve ¢, are also turned. The seat
3z [ for the disk valve k is formed on the main
casing a. The handle k" is provided with a
well-known device, by which it is caused to
remain in the middle or “running” position,

- asinTig.7,oragainsteither of the stops £° and
40 k°: When the handle 7’ is against the stop
k% the brakes are “off,” and when it is against
the stop /&° the brakes are “on.” Cousequently
the steam disk valve ¢ is open when the han-
~dle &/ is against the stop £° and closed when
45 the handleisin the middle position or against
the stop k% The face k* of the valve £ fits
with an air-tight joint againstits seat {. The

valve [ is divided by partitions k%, Fig. 7, into

twoseparatedivisions k°and £°. Atmospheric
so air can enter the division x° through a series

of small holes k%, drilled through the shell of

the valve. No air can passinto the division
k® except that which passes through the ports
in the valveand valve-seat. In the face k*of
sc the valve k& there are four ports, two marked
k7 in the division %% and two, one marked %°,
and the other extending between the points
marked 1,1, and 2 in the division 4°. Air can
pass from the passage d’ through the port [
6o into the division 4° and thence through the
port !’ into the cavity d?, past the stop-valve ¢*
and on to the ejectors. The two ports®are in

direct communication throngh the passage d’

with the train-pipe d. The port [’isin direct
65 communication with the auxiliary pipe n°
In the middle or running position of the
valve b no air can pass to the train-pipe from

can draw air from the train-pipe d through
the cavity d? the port I/, the division %5 the
left-hand pmt [Fin Kig. 7 and the passage d’.
When the handle %’ is aﬂ'alnst the stop %3, the
ports k£’ are opposite the ports [* and air
rushes through the holes £* into the division
kf and thence through the ports &7 and [? into
the train-pipe d. The communication be-
tween the small ejector and the left-hand poxut
[* is closed; but the small ejector is in com-
munlcatlon with the auxiliary pipenfthrough
the narrow continuation of the division e
and the ports K%and /2. When the handle %’
is against the stop £ both the ports 22 are
closed against the admission of air to the
train-pipe; but alr can pass from the train-
pipe through the left-hand port ? in Fig. 7,
the division /5, and the port I’ to the Two

e;jectors The cock m, Fig. 6, screws into a

hole m/, Figs. 4 and 5 By means of this

cock lubricant is supplied to the steam-pas-
sage f°and is carried by the steam to the face
of the steam disk valver. The hollow casting
n, Fig. 6, is screwed into the hole n’, Fig. 1,
and is in comm unication with the )ort B Tt
contains a seat for a ball-valve n?, the l1ift of
which 1slimited byapinn® Below this valve
therei1s a projection tapped to receive a screw-
threaded valve-plugn*. Theinnerend of the
plug is conical and fits against a conical seat
in the casting n. When the end of the plug
1S mthdrawn from its seat by unscrewing the

| the division k¢ through the porfs kKland-?; but
‘the small ejector (which is constantly at work)

70
75

80

Qo
95

LOO

plug, air can pass into the bore of the castmﬂ* |

n through a series of small holes, one of whmh
7 is shown in KFig. 6. The pipe nf coupled
to the casting n, Iea,dq to the upper side of
the dlaphlaﬁ*m or piston of the brake- cylin-
der for actuating the brakes on the engine or
tender. While the small eJeLtor 18 a,t work

105

and the plugn*closed a vacunm is maintained -

in the pipe n° so that any leakage which
would take those brakes off is guarded

I10O

against. T'he brakes justreferred to may be

leadllv released Dy unscrewing the cock 4,
and so admitting air into the aumhary pipe
n®.  This destroys the vacuum on the upper
side of the diaphragm or piston, and the

115

brakes fall off under the influence of the

welght of the brake-piston and other unbal-
anced parts.

In Kigs. 8, 9, and 10 the main casing g of
the air- bmke apparatus is so modlﬁed that

I20

the mechanism for automatically actuating

the steam-brakes on the engine and tender is
combined therewith, thus permitting the air-
brakes and the steam brakes to be simulta-
neously operated by the same handle. The
mechanism for actuating the steam-brakes
shown in the accompanying drawings is simi-

125

lar to that described in the speelﬁcatlon to

British Letters Patent No. 1,494 of 1881.

The main casing p of the mechanism for
actuating the steam-brakes is secured to the
casing o by Screws passing through the flange
P The passage ¢ in the casing a is for of-

132
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fecting communication between the steam-
supply passage f2 and the steam-passage p’
in the casing p. The passage p’ leads to an
annular recess »3 in the bore of the casing p.
One end of the bore is stopped by a hollow
serew-plug #, having openings, through which
the steam from the annular recess p° passes
into its interior. The inner end of the plug
7 forms a seat for a valve 7/, which is screwed
into the end of a piston 7% the latter belng
fermed on the spindle 7° and working in an
enlarged part of the bore, as shown in Iigs.
9 and 10. On the spindle 7°, near the piston
72, is formed a conical valve 7% the seat for
which is made upon the end of a bush 7
screwed into the bore. The spindle 7° works
throughthebush . A stuffing-box is formed
for the spindle +° in the outer part of the bush
r4, 0 being the stuffing-box gland. A small
hole, (shown in dotted lines in Iig. 10 and
marked 77,) is drilled diagonally from oneside
of the piston 7% to a reduced part of the spin-
dle 7% beyond the valve 7% in order to allow
any steam which may leak past the flange 7°
to escape. The pipe ¢/, which conveyssteam
to and from the steam-brake cylinder, 18 con-
nected by a union to the nozzle p*. One
branch from the passage p° is in communica-
tion with the annular chamber p° round the
steam-inlet valve +’, the other branch leading
to the annular chamber p' round the ex-
haust - valve 7% The annular chamber p!
communicates through a hole p°® in the side
of the bush 7% with the passage p", formed in
the inner face of the flange p° From this
passage p’ the exhaust-steam flows through a
hole ¢* drilled obliquely in the side of the
combining-cone of the large ejector, and 1s

finally carried away with the steam and air

from the ejectors. A serew sispassed through
a hole in the end of an arm p® and is secured
in position by a nut on each side of the arm.
The forked end of the screw s carries the ful-
crum-pin s’ of thelevers, which passesthrough
a slot in the outerend of thespindles®. T'he
lever s® also passes through a slot in the pis-
ton-rod #*of a piston ¥/, which works in a ¢yl-
inder ¢, forming part of the casing p. The
cylinder-cover #%,which need not make an air-
tight joint, forms a guide for the piston-rod 7.
Air is freely admitted to theouterside of the
piston ¢’ througha hole?#* in the eylinder-cover.
The passage ?°, Fig. 8,leads from the cylinder

{t toa ball-valve 5 having its seat formed in

the face of the flange p*, a cavity for the ball
being formed in the side of the casing a. I'rom
this ball-valve thereis a passage ¢° in the cas-
ing @ leading to the passage d’, and so com-
muniecating with the train-pipe. The cylin-
inder-cover £° carries a fulernm-pin %' for the
two-armed lever «w#? Thearm wuis provided
with a handle and with a hook, the latter en-
gaging, when required, with a pin s®in the
lever s°. When the hook is in engagement
with the pin s% the lever s° acting upon the
spindle 7% presses the inlet steam-valve 7’

[

!

|

eylinder ¢ through the ball-valve {5

471,382

enters a slot in the piston-rod . When the
piston ¢’ is in the position shown in Fig. 10,
the outer end of the slot is in contact with
the arm v* and has moved the armu 8o as to
lift the hook out of engagement with the pin
s%. This takes place when a vacuum is formed

inthe train-pipe d. Thelever s° bearsagainst

a steel pin 79, passed through the spindle 4.
The piston-rod ¢* is furnished with a steel pin
{7, which bears against the lever s

The action of the combined apparatusisas
follows: When the vacuum-brakes are taken
off, the steam-brakes on the engine and ten-
der are also taken off. Likewise, when the
vacuum-brakes are put on the steam-brakes
are also put on. When the brakes are off
there is a vacuum or partial vacuum in the
train-pipe d, and air is exhausted from the
This
causes atmospheric pressure to act upon the
outer side of the piston ¢/, thus pullingin the
lever s%, which, acting through the spindle 4+,
closes the steam-inlet valve " and opens the
steam-outlet valve 7% so that any steam in the
steam-brake cylinder or any leakage of steam
past the inlet-valve " has free access to the
exhaust, and thesteam-brakesare withdrawn.

If the vacuum-brakes be applied, air rushes
into the train-pipe d and closes the ball-valve
{5, which acts to preventtheair from the train-
pipe d passing toosuddenly into the cylinder
t. When the ball-valve #° is upon its seat, air
can only pass slowly from the train-pipe to
the cylinder{ through the hole ##in the flange
2% thus providing for the steam-brakes and
the vacuum-brakes being applied at about the
same time. When the vacuum or partial vac-
aum has been destroyed in theeylinder?, there
is no pressure acting on the lever s? to keep
the steam-inlet valve 7" closed. The latter
therefore lifts by the pressure of the steam
until the exhaust-steam valve 7° comes against
its seat, whereupon the steam, being unable
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to escape from the passage p° goes along the

pipe ¢’ to the steam-brake cylinder and acts
upon its piston to apply the steam-brakes.
When the locomotive is running by itself or
working without the vacuum-brakes being in
operation, the steam-brakes are prevented
from operating by pressing the lever s% so as
to cause the hook on the arm u to engage with
the pin s°.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In braking mechanism for trains, the
combination, with the mechanism of a vacu-
um-brake apparatus, comprising ejectors and
their valves, a casing «, inclosing said eject-
ors and provided with necessary inlets, ports,
and passages for air and steam, the air-con-
trolling and steam-controlling valves mounted
on sald casing, and the steam-pipe ¢ and train-
pipe d, connected with said casing, of the
mechanism of a steam-brake apparatus per-
taining to the engine or locomotive, compris-
ing a casing p, secured to the casing « and

closely against its seat. The other arm %° | having its valve-chamber connected by a pas-
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sage with the steam-supply passage of said | stop-valve d® preventing the passage of air 53

casing a,a valve-spindle mounted in the valve-
chamber of the casing p, said spindle carry-
ing valves which control the admission of
steam to the brake-cylinder, a lever for oper-
ating said valve-spindle, a cylinder open to
the train-pipe, a piston in said eylinder adapt-
ed to be displaced when a partial vacuum is

formed in the train-pipe, and intermediate

mechanism, substantially as described, so that
the movement of said piston is communicated
to the lever which operates said valve-spin-
dle, whereby the vacuum-brakes and steam-
brakes are put on or thrown off at the same
time, as set forth.

2. In a braking mechanism, the combina-
tion of a casing p, having a steam-inlet and
a steam-outlet, a valve-spindle 7%, carrying
valves mounted in the casing and control-

ling the inlet and outlet, a cylinder ¢, open to

the atmosphere at one end and to the train-
pipe at the other end, a piston in the cylinder
adapted to be displaced by the formation of
a vacuum 1in the train-pipe, the train-pipe,
and the rod of the piston, said rod and the
valve-spindle being coupled together, where-
by when said piston is moved it will displace
the valve-spindle, as set forth. |

3. In an automatic vacuum-brake appara-
tus, the combination, with the small and large

‘ejectors and the casing inclosing them, of

stop-valves In the air-passages, substantially

as described, situated above the said ejectors,

for the purpose set forth.

4. In an automatic vacuum-brake appara-
tus, the combination, with the small and large
ejectors and their respective stop-valves, of
the casing inclosing said ejectors and valves,
having an air-passage controlled by the stop-
valve of the small ejector, and a normally-
open automatic valve which controls the ad-
mission of air to the passage behind that stop-
valve, whereby when the small ejector is not
in operation the vacuum behind the said stop-
valve 1s destroyed by the opening of the au-
tomatic valve, as set forth. |

5. In an automatic vacuum-brake appara-
tus,the combination, with the small and large
ejectors and the casing inclosing them pro-
vided with air and steam passages, of the re-

. spective stop-valves d* and d? pertaining to

the said ejectors, the stop-valve d* prevent-
ing the passage of air both from the small

ejector and from the large ejector, and the |

from the large ejector, substantially as and
for the purposes set forth. |

6. In an automatic vacuum-brake appara-
tus, the combination, with the small and large
ejectors, the casing inclosing them, provided
with connected air-passages d’, d? and d’, con-
trolled by a stop-valve d”, which opens to the
passage d, the stop - valves d* and d°, and
the train-pipe d, connected with the passage

', of the screw-cap d® in the casing behind
the valve d”, and the normally-open gravity-

valve g, which controls an air-inlet in the said
screw-cap and which is adapted to be closed
automatically by atmospheric pressure when
the small ejector is in operation, substantially
as and for the purposes set forth. -
7. In an automatic vacuum-brake appara-
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tus, the combination, with the small and large

ejectors, the train-pipe and the casing inclos-
ing the said ejectors provided with a series of
connected passages d’, d* d’, €% €', f5, and f,

of the stop-valve d*, arranged over the said

75

ejectors and preventing the flow of air from

the passage d' to passage d? and the stop-
valve ¢°,arranged above the said ejectors and
preventing the flow of air from the passage f°
to the passage d’, substantially as and for the
purposes set forth. -

8. Inavacuum-brake apparatus, the combi-

30

nation, with the ejectors, their inclosing cas- 85

ing provided with ports and passages for the
alr and the train-pipe, of the hollow annular

disk valve k&, mounted rotatively on a seat on

the casing over the air-ports therein, said

valve having its hollow partitioned, substan-

tially as and for the purposes set forth.
9. Inavacuum-brake apparatus, the combi-

nation, with the ejectors, their inclosing cas-

ing provided with ports, inlets, and passages

for air and steam, and the steam-pipe and
train-pipe connected with said casing, of the

hollow annular disk valve k, mounted rota-

tively on a seat on the casing over the air-
ports therein, and the steam disk valve 1,
mounted rotatively on a seat in the casing
and controlling the steam-ports therein, said
valves ¢ and & being coupled, so that both ro-
tate together, substantially as set forth.

JAMES GRESHAM.

Witnesses:
A. ED. GEo. EL1IS, -
JAMES M. TOLLEY.
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