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_in Steam-Pumps; and ['do hereby declare that
~ specification.

* _.Theinvention consists, substantially,in comn-

UNITED STATES PATENT OFFICE.

OHARLES E. EMERY, OF BROOKLYN, NEW YORK.

IMPROVEMENT IN PUMPING-ENGINES.

 Specification forming_ part of Letters Pdfent No. 84,176, dated November 17 ,'7'1868.

To all whom it may concern:

Brooklyn, Kings county, New York, have in-
vented certain new and useful Improvements

the following'is a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, making part of this

The object of -this invention is to secure a
steam - pdmp, occupying but

simple reliable
little room.

‘bining two auxiliary steam-pistons to operate

the main valve of a steam-engine, and in the
mechanical details of such combination to pro-
duce positive action without the aid of cams,
levers, or tappets, operated by the main pis-
ton ; and the construction is such- that either
of the systems used in combination may also

' De nsed separately, the first operating without

cams or tappets when it is once started, the

second. starting itself and operatin o.positively -

under all eircumstances, when, by a lever or

tappet, its valve receives an initial reverse

movement from the main piston. The pecu-
liarities of the details of construction of both
steam and pump cylinders aremore particalarly

‘designated hereafter.

~ In the drawings, Figure 1 represents a verti-
cal longitudinal section through the steam and

‘pamp eylinders and chests, the steam-cylinder

two, afterward shown in combination. - The
section-is drawn to show the passages clearly,

being constructed on the simpler plan of the

"though in practicé they are not all in the same
vartical pl;me,';as_represented. Fig. 2is a verti-

‘cal transverse section through the steam eylin-

der and chest; and Fig. 3 a similar section-of |

the pump-cylinder. Fig.4isavertical longitadi-

pal section through the steam-cylinder, valves,

&e., when, constructed with two auxiliary pis-

"tons a8 heretofore referred to. - Fig. 5 is a ver-

tical transverse section of the same. The other

figures will be referred to hereafter.

~ " The same letters in all the ficures refer to
the saine or corresponding parts.. L
~ Aligthemain steam-cylinder; B B/, the steam-

cylinder ports; C, the exhaust-port; D, main
slide-valve; and B the

- game. - F is the pump-cylinder, G G the ports

piston operating the

1its own passages.

: - o of the same, H the receiving-pipe of pump, and
Be it known that I, CHARLES E, EMERY, of.

I I discharge-openings. - The steam-piston J
and pump-piston K are connected by a piston-

‘rod, L. The cylinders A and F are supported

by feet or a proper frame, and. are connected
by rods or angle-bars at a distance sufficient,
at least, to permit the packing of the piston-
rod, and I prefer the distance should be such -

‘that no part of the rod is alternately exposed
to the heat of the steam and the cold of the

water. The valve D is of the common or n
variety, as shown. Them valvemay be used,
if desired, by simply changing the direction of
the parts in the operating piston.. The valye
D is operated by an auxiliary piston, H, which
has two piston-heads working in short eylin-
ders. (Seen at M and N.) The piston K 1s con-
nected in any convenient way to valve D, and,
in fact, the two may be made together, it de-
sired. - The piston BE'bears for a considerable
distance at the bottom and forms a valve for
| It is reduced in size in its
middle, as shown in Fig. 2, so that steam en-

' tering at @ into the steam-chést may pass

down either side of it into the spaces b ', and
thus into either of the ports B B/ according to
the position of the valve. A passage, ¢, eX-

tends Trom one end of the aunxiliary piston H,

and terminates-at its lower part, which forms
a valve-face, in two branches, ¢ and g, one on
either side of the main valve. . A passage, d,
from the other end of E, in a similar manner
branches into fand k. The two central pas-
sages f-and ¢’ are for the exhaust of the auxil-
jary piston, and lead directly -into the main
steam-ports beneath, (or through side passages
into exhaunst-port C,) and the two exterior pas-

| sages ¢’ and I/ lead directly into the cylinder,

either through studs cast in the main ports B
B, as represented, or through the metal at the
side of the main ports. These passages ¢’ ang
' are so placed that the packing-rings of main
piston will just pass one of them when at the

proper end of its _st,r'()ke; in either direction.

"When the main valve D is in the position |

shown, the passages ¢ and f coincide with ¢
‘and f, and g and b are closed, but. when the.
valve D is in its opposite position; g and k.

communicate with ¢’-and A/, and ¢ and f are
closed. . o - -
As represented in the drawing; the piston-
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" _head and follower are beveled part of their

circumference, 8o that. the packing-rings, as
they pass over, form a valve for the passages
¢ and V. R ' o

The operation is as followg: As shown in
the drawing, one end of the main cylinder is
in free communication with the exhaust-port
U, through port B, and main valve. So, also,
the end N of auxiliary piston eommuniecates,
through passages d, f, and 7, with B, and the
exhaust live steam enters the steam-chest at

any-convenient opening, a,surrounds the anx-

iliary piston, and, from the space ¥, enters

the port B’; and pushes the steam-piston J to
the opposite end of the ‘cylinder, as shown,

when the packing-rings pass by the opening
g, and the live' steam from the cylinder is ad-

N, carrying the main valve with it

“The motion of E is positive, until the main | Ir 11a
| which is a spiral 8pring, %. - Thecollars I I slide

valve D laps the cylinder - ports B B." By
that-time the motion of E closes the two pas-

sages ¢ and f, and the piston B, which has

acquired considerable velocity, is carried by
its momentum, past its mid - position, thus

opening B to the steam and B’ to the exhanst;

and bringing ¢ and % into communication with-

g' and %/, putting both euds M and N of the

auxiliary piston in communication  with the
~ 3ame side of the main piston. The auxiliary
piston thercfore comes to rest as soon as the

friction overcomes the momentum previously .

acquired. When the steam entering B has
pusiied the piston by &/, steam will enter
through A/ and % to N, and throw the valve
back to the position shown, and the operation
will be repcated. By making sufficient clear-
-~ ance at M and N, so that the main valve may
be thrown to open by the port fully half the
width of the latter, no inconvenience arises
from the piston E striking its heads, and
rubber or equivalent cushion may easily be-
interposed.’ - The main piston is permitted a
movement, after it opens ¢ or »/, of half an
inch to an inch, according to- the weight of
parts and the speed at which they are ran.
Yhis gives time for the main valve to be shifted
abd admit the steam, which brings the main

piston tojrest and changes its direetion.  In

practice, I usually put the passages ¢ and f
“beside each other in a transverse plane, and
thereby require Iess length to the valve-chest

than is shown. The drawing is made es--

becially to show all the passages at one view.
- The above-described arrangement of valve
will not "always work at slow speeds, when
the steam-chest is filled with water by con-
densation, or otherwise. A lever, i, or its

equivalent, is therefore arranged so that by |

means of an external handle, j, the anxiliary
piston and main valve may be moved by hand
until the steam chest and eylinder are warm,
and tolerably free of .water, when the steam-
will oporate the valve without difficulty. The
lever ¢ hangs in a long slot on back of piston

18 no objection.

mitted, through ¢, ¢, and ¢, to the end of the.
- auxiliary piston, at M, and pushes it toward"

of the lugs m m.

K, and receives no motion, except  when op-
erated by hand. S
For.ordinary purposes, the oceasional neces-
sity of working the lever j by hand at starting
It is, in fact, far less trouble
than to pry a crank -pump off the center.

There dre instances, however, when it is con-

venient to have the pump start invariably
when the steam-valve is opened—as, for in-
stance, when the pump is at the bottom of &
mine and liable to be covered with water.

| Fig. 9 shows a simple manner of accomplish-
‘ing this, and TFigs. 4 and 5 represent more

elaborate plans. = _
‘In Fig. 9 the auxiliary piston E operates

‘the main valve through a spring, K. Any
kind of a spring may be used. As represented,
the ‘piston E is in two parts, connected by a
rod of varying diameter, which passes loosely
{ through two lugs, m m, on back of valve D.

Inside the lugs m.m are collars I I between

loosely on the center of rod connecting E E,
and rest against shoulders on said rod, which
ordinarily are in. the plane of the inner faces
_ The operation then is such
that if. K be moved in either-direction one of
the rollers I compresses the spring agaiust the
other collars, and- that drives the valve by
pressing one of the lugs m. The spring is so
adjusted that it must be compressed some-
what, to overcome the friction of the valve,
When, therefore, the valve is once in motion the.
tension of ‘the spring K carries it on past its

-mid-position, though the impulsive force from

H should cease at that point.. In this ar-

‘rangement the valve D is prolonged, as shown,

and the posts e, f, g, and % run laterally, and at
the proper time pute’, /7, ¢/, and A/ in communi-

cation with the auxiliary cylinders M and N
‘through passages ¢ and d in the valve-seats,

the operation being identical with that of the
arrangement in Fig. 1. = - . .
 In-Figs. 4 and 5 a small auxiliary piston, O,
18 operated in the same manner as E in Fig.
1, but O only operates a’ valve, P, of another
auxiliary piston, E, which moves the main

valveD). AsinTig. 1,the passages are all rep-
resentéd in the same longitudinal plane, so
‘a8 to show the operation, but, in practice,
they are: placed beside one another, and oc-

cupy much less length. The valve D and. pis-

ton K are represented as being in one piece,

though this is, of course, not essential. The
valve P has two faces, one sliding on the.

| large auxiliary piston E, (or the valve D when
‘it forms the valve for passages ¢ and d,) and

the other against a stationary face,p. The
piston O operates the valve P through an armn,
qs, which 18 attached to P and. enters a proper
recess in O. The arm ¢ works back and forth
in a slotted hole in face ». The passages ¢

' and d, which lead the steam to and from the
‘ends of piston O, are placed in-the metal of

face p, and, by suitable openings, as shown,

| eonnect, through the valve P, with e f¢g & in
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larger auxiliary piston E. . The passages /¢
¢ h are put in communication with ¢’ f ¢" W,
precisely as in Fig. 1, by the movement of
piston E, and the steam enters and operates.
piston O in the same way that piston E 1s

operated in Fig. 1, the steam simply travel- |

itig by the longer route referred to, and which
can readily be traced out on the drawing.
The middle of valve P is a common slide-
 valve with_a central exhaust-cavity com-
municating by a side passige with the.ex:
haust-cavity in valve D. -On each side of the
exhaust-cavity are steam-ports r and s, which,
at proper times, as hereafter explained, com-
municate with steam-ports » and &' in face p,

- which open at the side directly into the steam- |

chest.. The common valve in middle of valve
- P'is arranged to permit the passage of the
steam to and from the ends M and N of pis-
~ ton E.  As shown in Fig. 4, the ports ¢ and d
are lapped by the valve, so E is at rest. The
main valve' D is in -such ‘position that - the
main steam-port B is open to the steam and
B’ to the exhaust. The piston J has been
‘moved by the steam past passage b/, so that
- the steam will enter #/; pass into &, upward
~into d’, and finally press at N’ on end of piston
O. The end M’ is'meanwhile open to the ex:
bhaust through ¢, g, and ¢’'; so the piston O
moves toward M/ and the valve I assumes the
position shown in Fig. 6. The steam-port s
then communnicates with the steam - chest
“‘through &’ and with end N of piston E through
d, while the end M is-exhausted through ¢
"into the exhaust-cavity of P. The piston E
is therefore pressed by the steam in the direc: |
tion M, and takes the position shown in Fig.’
7. The main valve is then admitting steam |
to the opposite end of the main piston, and the
return stroke is commeénced. - 1t ‘will be ob- |
served that, should the pisiton E, by its mo-
‘mentum, move farther than is shown in Kig.
7, the ports ¢ and 4 will run under the face of |
the valve P, whereby steam will be shut off
“oneé end of piston K, and compressed on the |
other, and the piston and main valve bebrought

smoothly to rest in the same relative position |

respecting P as’in Fig. 4, though both P and

X will be at the other extreme of their motion
‘in relation to the cylinder. As O and E re-
ceive their impulses at different instants and
from different sources, there is no-position in |
which the pump can be stopped whet 'in op-
eration but what it will start by admitting

pressure of steam or water without external I
assistance. L o S

~ I prefer to make the piston O move in the
direction. M more than halt the throw of Ii
~ before s reaches s; and admits steiim to d and -
N - Were steam admitted earlier, and from
any cause E moved easier than” O, B might
siddenly move the port 'd under the face of
valve. P, and stop :‘the motion- of the main

valvé D; and perhaps that of the whole ma-

chine. _3I‘he; vilve P may be operated by a
tappet, as-in’ other pumps, or a sitnple lever,

t, (shown in ontline in Fig. 7,) may be operated
by main piston-rod, and, by a link, give P the
opposite motion reduced, so that s will reach,
s’ and » v’ at the proper times to change the

direction of main piston. It will be observed

that were the face p entirely removed, (or in
any way steam admitted to r and s in all po-
sitions,) and P moved in either direction, K

would tend to follow it with a. force propor:

tioned to the pressure on the piston,and would

move till it shut off the ports ¢ and d;- and
thus a small force operating valve P could be
multiplied into a very large one, acting through
the same space, when the piston and valve-
seat were made as shown, or a greater space
if the valve-seat and piston were connected by
a reducing-lever. The seat p and its valve

| may evidently be combined with.a moving eyl-

inder, with stationary piston, to produce the
same results. -1 propose to use a modification
of the above arrangement for operating the
link or cut-off gear of steam-engines when the
valve is moved by hand or the governor; also

in other applications having similar require-

ments. It is necessary-only that the valve P
shall move on a face which receives motion
from the piston or moving cylinder, and that
the ports Le led in .such direction that the
valve-face will, by the motion ot tho piston or
cylinder, follow-in the same.direction that the
valve is moved. I prefer to make the valve

D, Fig. 1, with little or no lap, so that the di--

rection of the steam is changed by a slight.
movement on either side of said position. * In
Fig. 4 the valve P is shown sliding between
parallel seats E and p. It would be difficaalt
to keep that exact arrangement tight in prac-
tice, and the drawing is made so for the only

_parpose, without changing the principle, of

showing all the principal parts in .one view.
I prefer to put the two seats of the valve P
(on B and p) at right angles to each otber, as
shown in Fig. 8. The face on E is represented
as horizontal and on p as vertical.- The arm
g performs the same office as before, and the
ports make a bend in P, from one face to the

other, and accomplish the same purpose as In
Fig. 4. - I propose to operate the main valve
D, Fig. 1, by the piston B, in the same indi:
reet manuer that O operates P. The' object
‘of interposing a valve-seat between the valve

and its operating piston is to prevent leakage

from the steam-chest to the ends'M'and N of
the auxiliary piston when they are in commau-

nication with the.exhaust. In Fig.1 the two

ends of piston B are faurnished with packing-

rings to prevent leakage. In most iustances,

‘bowever, it is better to inclose the piston €n-

tirely in a cylinder, separate from the stéatii-
chest, as O is arranged in Fig. 4, and operate

‘the valve by an arm passing through a valve:

seat, as shown -in Figs. 4, 5, and 8. - As the
valve covers, on all sides, the slot in which ¢
plays, no steam from the chest can eunter the
anxiliary cylinder, except through the reégular

passages. The pianes of the two sedts must




be pafail_el in the direction of mOtioﬁ,but they |

inay incline laterally at any angle.
The general principle involved in operating

‘the “piston E by steam from the cylinder, as
shown in Fig. 1, is not new, but is believed to

have been anticipated by Whecler’s patent 1n
A. D..1855, and afferward by Hopkins’s patent
in A. D, 1866. 1 consider, nowever, that my
details of construction are an improvement
upon theirs, and that, with simpler means, I
obtazin the same or a better resault. In both
the above patents the prineciple has been ap-
plied by using double pistons of unequal arei,
and the passages are designed and adapted to

-this method ot construction. MThe distinctive

featurc of this part of my invention 18, then,

the arrangement and adaptation of a system

of passages with an ordinary auxiliary piston,
of uniform size, to accomplish the spectlied

result.  With such a piston it is easy to use a-

simple slide for a main valve. |

‘On the pamp side thie invention consists
chiefly of the manhner in which the valve-seats
are secured and jointed in the valve-chamber.

For puwmping salt water it is necessary-—and-

for fresh water better—that the pump-valves
and seats should be of brass, or similar ma-
terial, and as this is expensive an economical
method of construction is desirable.

double box shaped picee, @, Figs. 1 and 3,
open at the sides, and perforated at the top

and bottomn for the delivery and receiving

openings, covered by valves w « t £. The piece

) sits within & valve-chamber, R, which is
‘preferably cast on the pnmp-cylinder. The
~ chamber is also open at the sides, and is of
sufficient height to permit free action of the

delivery-valves % w.  The delivery-openings
1 I and air-chamber are arranged on 1I3. The

sides of chamber I3 are made flush with the
sudes ()f piece Q,? and b(}tll '_i‘l:l‘g_(}(}\.*ered t,]'g]]t,].}r
by bonnets » », secured by one bolt in the

ceunter, or, better, by one or more at each end.
The piece Q on its bottom and the pump-eyl-

inder on the line w are faced, so that the joint.

1s tormed there in any usual way to prevent

any communication of ports G G with I, or

each other, except through the yalves ¢ Z, and
also, when desired, to prevent any water pass-
ing the ends of Q from the discharge-chamber

above it. The piece Q is forced down to make

the joint w0 by screws on its top backing
against R, or by wedges  x, as represented.
The wedges, after being driven, can be cut off
flush with the sides of Q and R, and, if prop-
erly fitted, will themselves stop water passing
to the ends of {§ from the discharge-chamber

above it. In the latter case the ends of Q

need not be closed. I prefer, however, to have
them closed, and make all the joints on the
line 2. The piece § may be made in two or

more parts and afterward put together, if de-
~sired.  So also the chamber R may be bolted

on the eylinder. The idea of putting all the

- pump-valves together for eonvenience of ac. |

I ar--
range my pump-valves inside and outside a

4 - 84,176

cess is not new. The general arrangement is

-believed to have been abandoned by Worth-

ington years ago. Hardik uses'it, but makes

the. piece Q and chamber R if one piece of
brass, bolted to the eylinder on a Plane sur-

face, all the valves being internal. _
maker uses a circular ehamber corresponding

to R, and fits a rectangular piece, Q, so that

i, bears tightly at the ends, and through its.
ends the parts G G are made to enter.  The
biece corresponding to Q neither touches bot-

tom mnor top of chamber R, the space in the
cirecular chamber beldpw Q being

the induction,
and above the delivery. In both arrangements
the passages are necessarily somewhat con-

Lracted, to prevent which, in my plan, I make
the piece @ with internal and external valves,
like one maker, but lengthen it, to get any de-
sired area or number of valves, and put it in-

side a separate pump-chamber, making the
Joint on the face of the pump, as has been

shown. This pec:leiarity'ﬂ't,ta,ches, also, when
the indnetion and eduction valves, for each
end of the pump, are separated and placed on
pieces like €, secured at the bottom of valve-

chambers like R.

I will further eall attention that, when the
valve P, Ifig: 4, has but little lap over the
parts ¢ and d, the piston E may run beyond
the valve-faces and reverse the openings.  In
such case, when the -face p is not used, the.
steamn will immediately enter and force the
piston back till ¢ and d again come under the
valve-faces. 1t will be seen, in fact, that, with-
hittle lap on the val ve-faces, the piston I can--

not follow any faster or any farther than P is

moved. When the face p is used, extra open-
ings can be made, if desired, beyond #* and &,
to connect with » and s, and make. the action

ihe same, substantially, as above described.

When, for any reason, it ‘is desired to ise

in this arrangement the-m or dounble-cham-

bered valve, it may be done without difficulty’

1t the cylinder-ports be crossed—that s, the

port covered by the left of the valve should
lead to the right-hand end of the piston, and
vice versa. Or I ‘may say, in general, that it

Is necessary, for successful operation on this
plan, that the valve-face should follow in the
same direction as the valve, in order thiat the
ports may be closed when the desired move-
ment is attained. Conversely, the face may
receive the initial movement, and the valve
the motion of the piston” or moving eylinder,
when - desired, taking care only that the. sec-
ondary movement closes the ports against the
part that has the initial movement.  This iat- -
ter plan would complicate the passages some-

what, but still it could easily be'arranged, es-

pecially with the doubléichamber slide.” -

some manufacturers take steam irom the
maln cylinder to mowe the auxiliary piston,
and uatilize the pressure exerted while the

Steam.1s exhausting.. In order to aceomplish

this in my arrangement I make the passages.
corresponding wo ¢ f g & in a valve, separate.
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from the main valve, but moved by it, by‘

‘means of - a tappet having some lost motlo
-the object being to have the main valve move

- past its mid- pomtmn before the ports of the
auxiliary eylinder are reversed. The princi- |

- pal features of the modifications are shown in
Fig. 10, in which D is the main valve and T
the valve governing the passages of the aux-
iliary piston. In practice D &Hd T would be

placed side by side on the'same face. .They
- are represented on opposite faces, so as to

" show all the openings at once. The aumha,rv
piston. (not shown) moves D, and D, in turs,

. by the projection 1, moves T oy strlkmn 2

and3. Cisa passage leading direct to the
-exhaust. = The passages leading to the ends of
*,-.-the"aumha.r} piston are repre&ented by ¢ and
-d, and ¢ and & are, as before, the passages
~ ;f'leadlnﬂ' to the bore of the main c¢ylinder. The
'passage ¢ communicates at all times with 4 ¢

- 1n the valve, and d with 5 ». " The passage ¢,

~through ¢, commumcate in turn with e/ and

- Gj.and. d, through h, in turn, with .C’ and A’.

Di 18 shown 1n the same posmon as in Kig, 1.
1If, then, steam enters ¢/ in Fig. 10 from the
cylmder, 1t will pass through 4, ¢, and ¢ to the
~.aunxiliary piston, the other end of the latter
“meanwhile exhausting, through d, 5, and #,

~into O/, k' remaining closed, so tlnt the action

is as before described. The only difference is

‘that when D moves, the projection 1 strikes 3 |
- -ab such time-that e is not shit off until after.
B’ is'open to the exhaust. The pressure of

“the exhausting steam is, therefore, kepton the
~auxiliary piston until after it,. mth D, has

‘passed into position. The reverse move.nent

‘is identically the saine.
. An arrangement somewhat similar to the

-above may be found in Hopkins’s patent here- |

_:-*tofore referred ‘to. By employing two loose

. TIngs, he, in a measare, utilizes the pressure

~of the exhausting steam 1 propose putting

~:both the induction and eduction passages in a

.slide-valve, which is easily kept tight and in
- order. The operation of the two plans'is sub-
- -stantially the- same, the dlstmctwe features

- ::evidently being in the construction. |
- In some cases I put in the face of the valve

P, near the steam ends, extra exhanst-open-
1ngs z 2. (Shown.only in Fig. 7.) It will be
~observed that if ¢ and d move under the faces

of P the steam on tho end M will be cush- |
._1oned and on the end N exhansted through Zo |

I make z narrow,-so that E will move on
and shut it; and thus leave ¢ and d closed to
the exhaust, to prevent leakage during the
return-stroke. The distinetive feature of the -
arrangement in I'ig. 4 is the combination of

two .mehmg pistons—the first moving the

valve of the second, and the second operating
the main valve. Any other arrangementthan:

| that shown may be used .to admit the steam,

or give the initial movement to the. first plS-
ton and a different valve and arran gement, of
.pa%swes may be ased for the second piston.
- 'What I claim as new, and desire to secure
by Letters Patent, is—

1. The combmatmn with cvlmder A main-
piston J, and the equa,l heads M. and N of

'fmmlmly piston I, of. the ports e f'¢ g hin a
valve-face opbmted by E and ¢, f, ¢/, acd W/,

in the valve-seat, when arran ged substantm]lg
in the manner speclﬁed |

2. The arrangement of the exhausb p‘?cmssmges |
/" and ¢’ with reference to the ports B and B,
substantially as descrlbed to accomphsh the

‘results specified.

3. The combination of two auxﬂmr,y pISuOHE:,.
the first to operate tiie valve of the second in
both directions, without the assistance of tap-
pets, and the second to operate the main valve
in the usual manner, to fwcompllsh the resulta "
specified.

4. The connection of a movmg plston or cyl
mder with the seat of its slide- valve in such
manner that the motion of the piston or cylin-
der causes the valve-seat to fellow the initial
movement of the valve and close, and, if nec-
essary, reverse, the parts, and thus brmg the

| moving piston or cyhnder to rest, substantially

in the manner described, to secure the results
smmﬁud

. 5. The passages 7' and &, so arra,ugeﬂ in
combma;tmn with » and s, a,s to -admit steam

| to the auxiliary piston K. after the valve P

has moved the desired distance; |
- 6. The extra exhaust-ports 2 2, when ar-

ranged, as shown, in the face of the valve, sub--
| _Stantnlly as descrlbed |

7. The particulatr arrangement of the valve-
seat piece Q with the valve.chamber R and
the face of the pump-cylinder at w. |

- CHAS. E. EMERY

Witnesses:

V. A, VINGENT
J. B. WHITE
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