. No.723,060. . PATENTED MAR, 17, 1908.
B .. ].E.SPENCER. |
PRESSURE REGULATOR.

.. D - APPLICATION FILED SEPT, 12, 1901, .
~ ¥0 MODEL. . . | 3 SHEETS—SHEET 1.

HHE e

IIIHI.-'.II!I'I'IIJJII

.

i

W i
] 'o,"h
Iy " Y
! )
L ]
1 f

/ Jli

[T B

M%ﬂe&ses'

u—\

~ THE NORRIS PETERS CO. PHOTO.LITHO., WASHINGTON. D\ &




_ ~ PATENTED MAR. 17, 1903,
I, E. SPENCER. o
PRESSURE REGULATOR.

APPLICATION FILED SEPT, 12, 1901,

T

. Witnresses:

B Dave

C——

F %Lu.ﬁw ‘ -

J SHEETS~SHEET 2.

4

i

i

\

- THE NGRAIS PETEAS CO., PHOTOALITHO., WASHIN

)

T
- e
E LS

/
!

: *"‘I O Y

gl

Y
\‘é

IO R Y

\
N-

:?.’#F 1

N
\
A&

7

i

/]

7

. 4 -

2

™ |

A
:
/4
/
/
/

T T T T 777 a
d E

= N, ey, ey, e, W

727 .
' - Trevenor:

/o bl

Aoty

CTOM. (. &



TR __'...-"_NO'_T;723!-0_60.-' s : . PATENTED MAR. 17, 1903. .
- LE SPENGER S
S . PRESSURB REGULATOR
R ST T  APPLIOATION FILED SEPT, 12, 1901,

- T MOQ;_L_._ o AL e 3 SHEETS—SHEET 3.

THE NORRIS PETERS G0., PHOTO-LITHD., WASHIRGTON D. G,




PRESSURE REGULATOR
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To CbZZ whom at m@y concern o

: -CO mpanyin g dra WI n 28,18 a8 pe ci ﬁ cat io n, li k 0

. chamacterson the drawings representing like |
o parts, oo .
10

its obJect to improve the eonstructwn of the
i o .. same to. the end that the pressure rerrulettm
oot may be adapted for use in eonnectlon with

m ay be obtained by the provision of-a retard-:|
- ipg device: for one of the levers mterposed |

S Figa2isa plan vww of the. Ppressure-regula-
; Flg. 3 is a longitudinal

i?:;_-%*tor' shown in Fig.
vertical Sectlon of the
-taken on the dotted line.3 3, Fig. 2
s an eulm ﬂ'ed vertical- seeblon of the retmd--
~ ing device, and Fig ‘5'is a sectional detail of
. the piston. of the motor.
~ elevation a pressure - regnlator embodying:
:,-thls mventlon m opemtwe relatlon to a bmler.;. |

- hlﬂ‘l’l or low pressures or even with a vacuum :
S 20 '_;a,nd in either instance will work positively,
Ches e ooyet gradua.lly also, that com pactness of parts

o - isinsured, whereby the apparatus will oceupy’

.o between. the pressure. device and ‘the valve,
=, preferably the secondary lever, WhlGh is con-
structed and arranged. to 1eta,rd or- oppose:
:'__f'-‘the action of the - pressure device and d.lbO the-
. action of the motor for the. regulating-lever;
- also, that the movement of the Valve-dctuat-;
;:'i,:j';.mtr lever: may be limited in.both directions.
Fln'ure 1 shows in-side elevation a pres-:

-'-!-';sur'e reguldtor embodymnr this  invention. _.machmeatanypledetermmed pressure, . The =

‘movement of the secondary or mtelrmedla,te |
leveris limited by adjusting-serews ¢ 19,
outer or free end of the secondary or inter-
_.-medlate lever c is loosely connected by a bar -
-¢® or otherwise with one end of a valve e-actun- .
‘ating leverd, so as to in turn move said valve-

actuating lever when it is mcved b}? ...,,the mam- .

it

_actu atin U'-lever

pressure - ren'ula,tor

AR LT I A represents a plessure dewce whwh may;
e L .,be of any usual orsuitable construetion, hav-.
L - ing a dlaphmwm A'or other movable or yleld-
l;o ing' member,. cmd a isa plpe lea,dmﬂ* to smd]

pres.su re det lee.“

____________
f .

This 1nvent‘.1011 relates to presaure regula,-”
R __-§',t01s andisintended as an improvement upon
oo the pressme-reﬂ'ulator shown and described |
“in United States patents granted to me, No. |
-327,337, dated- September 29, 1885, and No. |
'-[338 686 dated March 23, 1886 a,nd has for

Fig. 14;

.Fig. 6 shows in side.

R

~ Beit known that I, JOoHN. E. SPENCER of__;-
;;;Sa,lem inthe county ofEssex and State of Mas-_f
i j"f,?.lg,;if:f?';ff'.-';';ﬂf:'jiﬁ':"----_;_'?saehusetts have invented- an Improvement :
i o5 in Pressu re-Reﬂ*ulators, of which the follow-"|
S ving dE}SGI‘}.ptIOH ‘in ‘connection. with-the ac-

A _:_flesas spaee ‘than the pressure regulator shown |
S inmy a,foresald patenbg also, that a further:
s 3._“‘1‘&.(1!1&1 movement  of- t,he fe"lﬂdtlﬂﬂ‘*lever'

explai ned

B is a main act,ua,tmfr-lever

which a weight may be hung, if deswed to
assist the pressure device when operating un-

‘der the influence of a very low pressure.or a
I

vacuum, as will be herema,fter ‘more. fullv

upper: end of said link is eonnected is piv-

pwoted atone
end, as at b, to a block b', swiveled ‘to the
‘base of the machine and loosely connected
| at.its opposite end by a link 5% to one end of a
Secondary or intermediate lever ¢, and at a
{-point between its ends said main drctu&tmg-._' .
{ lever is loosely connected to the diaphragm -
or other movable or Yyielding 111ember' A of
| the pressure device in such maunner that as
‘the diaphragm moves in either dwectlon smd .-
_lever will be correspondingly moved.
The main actuating-lever B has a pm ?34 on

55

6o | o

The link 5% passes up through a, -
.column b3, erected on the base, and the sec-
|-ondary or intermediate lever ¢, to which the 70 -
oted at ¢’ to an ear. or bmcket a.t Lhe ‘upper
,Dart of said column. *
. The secondary or inter medmte lever ¢ haq -_
_at its outer or free end means for supporting
| one or more weights ¢’, which may be applied
thereto. or removed therefxom at will, said =

.

weights.operating to cppose the action of the

| pressure device when working on high pres-
sures-or such pressures as may require their

‘employment, as will be hereinafter more fully
explained. A weight ¢* is mounted on the
secondary or inter medlate levere, adapted to.

~ T

be moved along in éither direction: thereon_;

and to be secured in whatever position it may

be placed for the purpose of balancing the . -

- The Valve-dctuatmg Iev'el d is pwoted .:Lt d -

The:""-'-
:90 | |

to.an upright arm or bracket d? which is

connected to a tubular rod d of the motor

for the regulating-levere, cmd the end of said
valve-actuating lever d oppomte its loose con-
‘nection with the secondary or intermediate
- i lever ¢ is loosely connected at d"*L to the up—’ -




- per end of a valve-rod df, Wh_ich operates the 1'

- valve which controls the operation of said

motor. The valve-rod d° passesdown through
theé tubular member d3, and its lower end is
connected to the upper end of the control-
ling-valve d’. The controlling-valve d is

- made as a balanced valve having two en-

10

I5

20

largements and is arranged to work within a
piston d8, which in turn works within a cylin-
der d? provided forit. The tubular member

d? is rigidly secured to the upper end of the

piston d®and works in a snitable stuffing-box
provided at the upper end of the cylinder d°,
and a similar tubular member d' is rigidly

secured 1o the lower end of said piston d°,

which works in a suitable stuffing-box pro-

vided at the lower end of the ¢ylinder d°, and |

the lower end of said tubular member d¥ is
loosely connected to the regulating-lever e.

One end of the regulating-lever eis pivoted
at e’ to the lower end of a depending arm &2,

~ pivoted at €® to the under side of the base ot

the machine, and the opposite end is designed

'to be connected to a damper or other device
to be moved when operated by the motor.
" The piston d® working in the cylinder d9.|

“serves as and counstitutes a mofor or operat-

20

40

50

ing device for the regulating-lever, and the
operation or movement of said piston d®is

controlled by the valve d'. A pipe f is con-

nected to the cylinder d” at a point midway
‘its height, which admits air, steam, water,
or other fluid to said eylinder between the

opposite ends or heads of the piston d° so
Jhat normally said piston will be balanced,
and thereby held at rest, and said piston d°

at a point midway its length or height has a

transverse hole d'?, (see dotted lines, Fig. 3,)

which communicates with the chamber be-

tween the enlargements of the valve d’, so
that normally said valve will be balanced,
and thereby held at rest. 'The enlargements
on the valve d? normally close suitable ports

238, which are provided through the piston d*
and extended in opposite ways, one leading

to a chamber within the cylinder d’ above
said piston and the other leading to a cham-
ber within the cylinder d° below said piston.

The piston d® has a longitudinal hole d*®

through it communicating with the chambers

" in the tubular members d? d'.

The motor and controlling-valve therefor
are substantially the same as shown in the

~ patents above referred to except that herein

53
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the parts are inverted and the hole d*® is

through the piston
valve. | | .

The operation of the device so far described
is as follows: As the pressure in the pressure
device increases the diaphragm or other mov-

d? instead of through the

able member A’ will be moved downward and

the main actuating-lever correspondingly
moved downward, thereby pulling down the

left-hand end of the secondary or intermedi-

ate lever ¢ and raising its opposite or weight-
ed end, which in tarn correspondingly raises

' 723,080

ver d, which depresses the valve-rod d¢ and

correspondingly moves downward the valve

d7, slightly opening both ports 2 and 3, and
the air, steam, water, or other flnid contained

| in the cylinder d° between the heads or ends

of the piston and which may be admitted by
the pipe f then passes through the port 3 into
the chamber beneath the lower end of the pis-
ton d8, causing said piston to rise, and at such
time the port 2 is opened to the atmosphere
through the tubular member d3, hole d¥, tu-

balar member d°, and exit d!, provided af

or near the lower end of the tnbular member
d®. The piston d® continues to rise until the
ports 2 3 are again closed, as will be more
fully explained. Inconsequenceof whichthe
apparatus comes to rest. ~When the pressure
on the pressure device decreases, the dia-
phragm or other movable member A" moves
upward and the aforesaid parts all move in
a direction opposite to that above deseribed.

I find in practice that by providing three -

levers, as herein shown—viz., a main actuat-
ing-lever, a secondary or intermediate lever,
and a valve-actuating lever—the movement
of the valve is very gradual, and all the le-

vers may be made quite short, so that the en-

tire apparatus will occupy but little space,
which in many cases 18 important..

75

30

90, |

95

- When the pressure to be regulated is high, |

the weight ¢* will be moved well along toward

the right-hand end of the secondary or inter-
mediate lever ¢ and sufficient weights ¢* will
be connected to the extremity of said lever,
and in such event all the weights, as well as
the weight of the levers d and ¢, will be em-
ployed in opposing the action of the pressure

device in addition to the friction of the mov--

ing parts of the valve.
For low pressures some of the weights ¢’
may be removed and the weight ¢* adjusted

along on the secondary or intermediate lever
| ¢ in a direction toward the left, or if the pres-

sure to be regulated is quite low all the

| weights ¢® may be removed from the second-

ary or intermediate lever.

In case the pressure to be 1*egulatedis not

| high enough to lift the secondary lever cand

valve-actuating lever d and also operate the
valve d7 a weight may be added to the main

actuating-lever d,so as to assist the pressure
device in performing its work, said weight

being hung on the pin b%, as represented by
dotted lines. . e
I find in practice that by removing the

weights from the secondary or intermediate.

lever ¢ and applying them to the main actu-
ating-lever the device will also operate under
the influence of a vacuum.

Providing threelevers,as herein shown, also
especially provides for removing the weight
from one lever and applying it to another to
thereby oppose or assist the action of the pres-
sure device, as may be required. |

‘The bracket d?, to which the valve-actuat-
ing lever is pivoted, being attached -to the

the right-hand end of the valve-actuating le- | tubular member d® of the motor will move

IOD
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~ upanddown with the piston &%, and therefore | piece n* at the u pper end of the cylinderis

. ' 5 bythe pressure device, it will’ turn on the |
. movable fulerum as a pivot, being therefore
. aleverof the first order; but when said valve-
.. actuatinglever has been moved and the valve
7+ dToperated to slightly open the ports 2 3 it |
~ 10 will be seen that as the piston d® moves the

10 _ n that as the 'p _
. saldvalve-actuating lever becomes a lever of
©... . the third order, turning on the bar ¢’ asa

BT

serves:

_ When the valve-actuating lever isoperated

as a movable fulerum for the valve-

- pivot. In the present instance the valve first,

- moves ineither direction to slightly open the

- 15 ports, and then the piston moves in the oppo-
.. sitedirection, and the valve is also moved by

. the piston in'the opposite direction to that

- imparted to it by the pressure device; but
- sald valve uraveling faster than the piston

20 will s0on overtake said piston and close the

. ports, This result is due to changing the

s

by the motor. .~

~ beenlowered a short distance by the pressure

~ device toslightly open the ports. Then the
- Dpiston d? rises, and as said

: 3 o

° acting as a lever of the third order the valve.

et © valve-actuating lever from a lever of the first
= order when operated by the

o toa lever of tl

‘e third order when operated

piston rises the

30 bracket d? correspondingly rises and moves
. the valve-actuating lever on the pivot %, and.

- @ will bo moved upward fastor than tho pis-
~ . ton,and consequently the ports 2 3 will soon
35

~ ing the parts in this manner a much more |
- gradual and effective operation of the regu-

be closed. T find in practice that by arrang-

~, Theretarding device which I have devised
. forusein conjunction with the pressure device
- isconnectedtothesecondaryleverandismade |
. .double-acting to retard oroppose the action of:

which need notsnugly fit the cylinder, mount-

" edonaright and left threaded screw n®, which
S proj ects down into sald:cylinder through an:
.. end piece n‘, located at'the upper end of the
.~ cylinder and inside of a‘cap n°. The screw-
50 threaded bar n’is loosely connected at its u p-
-+ perend tothe Secondary lever c. OVE t
| Dpiston 7’ a spring u° is contained in the cyl-
7 inder,and below the pistc _ _
... -m7is contained in the cylinder, said springs’

7 554

ting in opposité ways each upon the piston:

© 7 which it engages. The cylinder 'is ad apted
. tobe filled with oil or any equivalent fluid,

. which prevents the fl actuations caused by

~ thesteam vibrations. Both the up and down

60 R

. The action of the retarding device in op- |
- .posing the action of the pressure device is

. 65 important on account of the pressure device

- being susceptible to the steam vibrations.
T ad3 ust the retardin g device, the end

~ Above the

piston na similar spring

- movements df?thfe‘secdﬁdary.levero_f the pres- |

doing limits the
‘piston n'.

-adapted tobe rotated and h'a"sfd‘efp'en'iding,f_rom .'
| 16 two rods n® n°, which extend down toward

LWC _ 1 oxiend toward 70
‘the bottom of the cylinder, and said rods pass =~
‘through holes provided in both pistonsn'n?, =

and as said end piece is turned in either di- =

on the screw above the cylinder, which may

It is obvious that many other forms of re-
tarding devices may be provided for earrying
out this part of my invention and also thata
2o Moror, oo v 0 o o retarding device having less capabilities than
. Suppose, for instance, that the valve d has

‘rection the two pistons will be correspond-  ° -
Ingly tarned and will be moved up and down
on the right and left threaded serew, thus
| compressing the springs and adding more re=
| sistance to the secondary lever of the pres-
suredevice. Ahand-operated nu tmisplaced- -~
8o -
‘be turned down so0 as to bear on the cap n°
and'when thus moved the secondary lever
‘will be’held in fixed position. At the lower
{ end of the screw-threaded barnda disk nl®
1s secured, which limits the downward move--
‘ment of the piston »* on the bar and byso =
upward movement of the -

the one herein shown may be employed with
| correspondingly - effective results. - Conse-

quently I do not desire to limit myinvention
to the employment of any particular form of

95

retarding device, and, furthermore, the: re- -
tarding device may be employed forearrying

ing out the purposes of this invention even -
though the regulator
respects as herein

is not constructed in all
| shown.

Telaim—

1. Ina pressure-regulator, the combination
| of a pressure device, a main actuating-lever
| connected with and positively operated by a
movable member of said pressure device, a _
_pivotally - supported secondary or ‘interme-

105 "

diate lever, a link connecting said secondary

orintermediate lever with said main actuast-
‘ing-lever, a regulating-lever, a motor for op-
erating said regulating-lever, and a control- "
‘ling device for starting and stopping said mo-

tor, said controlling device being operatively |

connected with said secondary

1€ 7 or ‘interme-
diate lever, substantially as described. =
- 2. Ima pressure-regulator, the combination -
of ‘a pressure device, a main actuating-lever

connected with and positively operated bya =
‘movablememberof said pressuredevice,apiv-
otally-supported secondary ori ntermediatele-

; 15.  B

120

ver, a link connecting said secondary orinter- = -

‘mediate lever with said main actuating-lever,

apivoted valve-actuating lever pivotally con- =
nected to said secondary or intermediate le-

ver, a valve'connected by a rod tosaid valve-

125 .
‘actuating lever, a regunlating-lever, and a mo-

tor for operating said regulating-lever con-

trolled by said valve, substantially as de- -
| seribed. = - [

3. Inapressure-regulator; the combination
of a pressure device, a main actuating-lever

13:5___ |

connected with and positively ?'Op"e.m'tedby; a

movable memberof said pressuredevice;apiv-
L otally-supported secondaryorin termediatele-

100

1 ID-]“ S



" a pivoted valve-actuating lever loosely con- |

IO
 of a pressure device, a main actunating-lever

‘actuating lever, a piston in which said valve

<.

ver, a link connecting said secondary or inter- |
mediate lever with said main actuating-lever,

nected to said secondary or intermediate le-
ver, a valve connected by a rod to said valve- |
works, a regulating-lever connected with said
piston, and a cylinder containing said piston,
substantially as desecribed. | *
4. Ina pressure-regulator, the combination

- connected with and positively operated by a

. lever with said secondary or intermediate le-

20

S 25
~ of a pressure device, a main actuating-lever

35

4.0

50
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“carried by said main actuating-leverand said

assist the action of said pressure device, sub-

ing said secondary or intermediate lever with

‘a regulating-lever and a motor for operating

pressure device to be positively moved in op-

‘main actuating-lever,anotherleverconnected
by a link to said main actuating-lever also

“trolling the operation of said motor actuated

levers, substantially as described.

movable member of said pressure device, a
secondary or intermediate lever, means for
operatively connecting said main actuating-

ver, a regulating-lever, a motor for operating |
it, a valve for controlling the operation of
said motor operatively connecting with sald
secondary or intermediate lever, and weights

secondary or intermediate lever to oppose or

stantially as described.
5. In a pressure-regulator, the combination

connected with and positively operated by a
movable member of said pressure device, and
adapted to receive a weight, a pivotally-sup-
ported secondary or intermediate lever, also -
adapted to receive a weight, a link connect-

said main actuating-lever, a pivoted valve-
actuating leverloosely connected tosaid see-
ondary or intermediate lever, a valve con-
nected by a rod to said valve-actuating lever,

said regulating-lever controlled by said valve,
substantially as described. |

6. In apressure-reguiator,the combination
of a pressure device, a main actuating-lever
connected with the movable member of said

posite ways thereby, a weight-support on said

having a weight-support, a regulating-lever,
a, motor for operating it, and means for con-

by the pressure device through the aforesaid

7. Ina pressure-regulator, the combination
of a pressure device, a main actuating-lever
connected with and positively operated by a
movable member of said pressure device, a
pivotally-supported secondary or intermedi-
ate lever, a link connecting said secondary or
intermediate lever with said main actuating-
lever, a valve-actuating lever operatively con-
nected with said secondary or intermediate
lever, a movable fulerum for said valve-actu- |
ating lever, a valve connected to said valve- |
actuating lever, a regulating - lever, and a |
motor for operating said regulating-lever con-
trolled by said valve, substantially as de-
seribed.

- 723,060

of a pressure device, a main actnating-lever
connected with and positively operated by a
movable member of said pressure device, a
pivotally-supported secondary or intermedi-

‘ate lever, a link connecting said secondary
or intermediate lever with said main actuat-
ing-lever, a valve-actuatingleverloosely con-
‘nected to said secondary or intermediate le-
“ver, a movable fulerum for said actuating-

lever, a valve connected to said valve-actu-

ating lever, a regulating-lever, and a motor

for said regulating-lever controlled by said
valve comprising a piston, a cylinder in which

ating lever is fulerumed, substantially as de-
scribed, -~ N

9. Inapressure-regulator, the combination
of a pressure device, a main actuating-lever
connected with and positively operated by a
movable member of said pressure device, a

pivotally-supported secondary or intermedi-
ate lever, a link connecting said secondary
or intermediate lever with said main actuat-
ing-lever, a valve-actuating lever pivotally
connected to said secondary or intermediate .
lever, & movable fulerum for said valve-actu-

ating lever, a valve connected to said valve-

for said regulating-lever controlled by said

‘valve comprising a piston moving in a ¢ylin-
‘der to which the valve-actuating leveris ful-
crumed, said valve-actuating lever moving

100

on said fulerum when operated by the pres-
suredevice and movingon its pivotal connec-

by the motor, substantially as described.

tion of a regulating-lever, a motor for operat-
ing it comprising a eylinder, a piston moving
in said cylinder having two passages, 2, J,
leading from the opposite ends thereof to the
corresponding ends of an internal chamber,
a valve contained in said piston having two
enlargements thereon,the uppermostenlarge-

lowermost enlargement controlling the lower
passage 3, an actuating-lever for said valve,
a bracket connected with gaid piston, to which
said actuating-lever is pivoted, and a pressure

deviee for positively oscillating said valve-ac-

tuating lever, substantially s described.

lever, a motor for operating it comprising a
cylinder, a piston moving in said cylinder
having two passages 2, 3, leading from the
opposite ends thereof to the corresponding
ends of an internal echamber, a valve con-
tained in said piston having twoenlargements
thereon, the uppermost enlargement control-
ling the upper passage 2, and the lowermost
enlargement controlling the lower passage 3,
a, pivoted actuating-lever to one of which said
valve is connected, a bracket connected to
said piston to which said valve-actuating le-

ver is pivoted at a point remote from its end.

connection with the valve, a pressure device

3. In apressure-regulator, thecombination | for positively oscillating said valve-actuating

actuating lever, a regulating-lever, a motor

“10. In a pressure-regulator, the combina-

ment controlling the upper passage 2, and the

70

75

8o
said piston moves, to which said valve-actu-

9'0:.':

tion with the secondary lever when operated

10§ -

IIO

I15

11. In a pressure-regulator, a regulating-

12¢

125

130




5 seribea. . 7 R
. 12. In a pressure-regulator, the combina-
.. tion of a regulating-léver, a motor for oper-.

. ating it, a valve controlling the operation of

quently moved in the opposite direction by

said piston to move the valve at a greater
- speed than the piston, substantially as de-

~~ said motor, a valve-actuating lever, a pres-

o

~ tially as deseribed.
R

o sure device for operating said valve-actuat-
- Ing lever, and a retarding device operatively
. connected with said pressure device to op-

~ pose its action in-

both directions, substan-

13, In a pr

. of said motor, a pressure device for operat-

o

~ ing said means, and a retarding device oper-
atively connected with said pressure device

" to oppose its action in both. directions, sub-

 stantially as.deseribed. -
. 14. In a pressure-regulator, the combina-

T

- tionofa regulating-lever, a motor for oper-
ating it, means for controlling the operation

- rof said motor, a pressure device for operat-

13, _ sfs_t:l;lfe-'regiila,tc;r,'th_é combina- |
v tlon of a regulating-lever, a-motor for oper-.
. ating it, means for controlling the operation

728,060

lever on said pivot, said lever being subse- |

L)

'_D

ing said means, and a retarding device for

said pressure device comprising a cylinder,
pistons, or disks working therein, a right and
left threaded screw passing through said pis-

tons or disks, means for turning the pistons

or disks on said screw, and springs bearing
upon the remote faces of said pistons or disks,
substantially as desecribed. | o
15. In a pressure-regulator, the combina-
nation of a regulating-lever, a motor for op-

erating it, a valve controlling the operation

of said motor, a valve-actuating lever, a pres-
sure device connected by levers with said
valve-actuating lever, and a retarding device

for the pressure device connected with one of

said levers, and adapted to oppose the action
of said pressure device in both directions, sub-

stantially as described.

30
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In testimony whereof I have Signed my 45

name to this specification in the presence of
two subseribing witnesses.

JOHN E. SPENCER.

- Witnesses:
- B. J. NOYESs,
-H. B. DAVIS.



	Drawings
	Front Page
	Specification
	Claims

