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70 all whom it mm/ concern:
Be it known that I, Groree AKANS; a citi-
zen of the United States, residing at At-

~ lanta, in the county of Fulton and State of

i

20

Georgia, have invented a new and useful

Improvement in Fluid-Actuated Motors, of -

which the following is a specification, refer-
ence being had-to the accompanying dmw-

: 1Il°'

My improvement relates particularly to
fluid actuated motors comprising an expan-
sion .chamber which . contains ‘a piston: or &
similar reciprocatory member

motor. :
The object of my mventlon 18 to embody
in the motor automatic fluid-actuated means

. for limiting the duration of the action of
- the fluid upon the piston or similar member

30

" and being driven: from its position of rest

-85

45

50

fireman. _to deliver

after the operator or such associated mech-

anism has moved- a member for establishing -

admission of fluid under pressure for mov-
ing said. piston.or similar member from its
posmon of rest. As an example of use for
such a motor, T mention the control of loco-
motive and other steam boiler fire box doots,
the pressure fluid used being, usually, air,

and the main piston of the ‘motor being in-

its position of rest when the doors are closed

for the opening of ‘the doors, and the valve
by which air is admitted for driving the
piston from its position of rest bemO‘ nor-

mally closed and being opened.by pressure

of the foot of ‘the ﬁrem‘m upon - a . pedal’

which is connected with transmlssmn mem-
bers leading to said valve.

My 1mproved motor. compuses means$ for
automatically destroying operative relation

‘between the pedal and the main valve after
" the valve has been open a chosen time; to

the end that the doors may remain open
only during a proportional period of time,
although the fireman prolongs the pressure
upon the _pedal.

The various parts are to be SO propor-
tioned and adjusted as to cause the.doors
to be opened just long enough to allow the

through the door into the fire box. By lim-
iting the period during whlch the door is

open, the quantity of cold air rushing into
the fire box through the: door is hmlted As

-any one time. "

driven by
fluid under pressure, the admlssmn of such

5 fluid - for actuating the piston" or "similar

. member being iinder the control of an op-

- erator or of mechamsm assocmted with tne;

¢ and makmcr smolke.

a shovelful of coal

is known to those’ famlhar w1th thls art, the

air into the fire box of a steam boiler chills
the fire and inner portions of the boiler, in-

Patented Oct 12 191.). |

“admission of an excessive quantity of cold G

80

cluding flues; and such chilling interferes .
with combustion of fuel and reduces the pro- . ..

duction of steam and injures flues and: other
- portions -of the boiler.
control of the doer prevents. the- fireman
from feedmg coal in excessive quantities at .
‘He is obliged to feed evenly

Furthermore, such

65

during the time he is on. duty Thig leads

to more complete and uniform: ¢ombustion
of the coal and tends to avoid wasting fuel
It is to be noted -that
when such ‘doors are. thus operated, it is de-

70

sirable that both the opening. and. closing

" movements be relatwely rapid, in order that

the doors may. remain closed as long a tlme
as possible.

75

The portion 6f the motor which Comprlses_ L

the above-mentioned piston or similar mem-

ber may, be of any desired form." This por--

tion, as shown and: described in this appli-
at1on, is already known in the art and has

80

been used for the control of steam: boﬂer_ .

fire box-doors:. :

" In the accomp‘mylncr drawmgs, Flgure 1
is a front view partially in section of a
structure embodying my improvement; Fig.

85

2is a-top view; F1g 8 1s a partial section on
the line, 3—3, of Tig:1; Tig. 41§ a side

view looking a* the app%ratus from the left
as shown in Fig. 1; Fig. 5 is.an enlaxged
sectlon on the line, 5—:) of Fig. 1; Fig. 6

90

is an enlarged section on the: hne, 6—6, of - :
Fig. 1; Fig. 7 is an enlarged fragmentary
section on the line, 7—17, of Fig. 2; Fig: 81is

“a- rear elevation, portlons belrm broken

away: Fig. 9 is an upright sectlon of “the

secondary cyhnder, Fig. 10 is-a sectional:

95

elevation of a motor ‘embodying my inven- -

tion and comprising a. flexible. ‘diaphragm.’
The main cylinder, 1,is ShOWn upright
and as having a plate, 2, bV means of which
the.. cylinder may- be secured to any other
structure. In the cylinder is the main pis-

ton, 3, which i isin its position of rest. ‘when
1t is c]ose to the head, 4, of" the cvhnder

100 -

105

The piston is to be drlven downward by air . -

entering the cylinder above the p1ston :

‘In the valve chamber, 5, is a'main valve, =

6, adapted to rest on a seat 7.. The upper

portion of said chamber is formed by a cap,
8, which is screwed into the adjacent por-
tlon of the thnder

110

Wlthm sald cap 1s an’ .
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expnndlng‘ coﬂed spnnq, 9 bedrlno' down

ward upon: the valve and nounqllv holde .
“ence being- the cross-sectional area of the

 the- latter against the seat, 7, which is the

10

closed position -of said valve. Air is ad-
mitted to said chamber through the port, 10.

"Below the -valve seat, a p01t 11,. extends

through the cylinder wall into the interi ior
of the cylinder above the piston. A stem,
12, extends downward through a passage,

13. - Tmmediately below the Valxe said stem -

is of smaller dlametel than said. passage,

: Whereby sp‘lce ig left-around the stem with

. in said passage.. Below said contracted por-

15.

20

25

“tion, said stem is made of the full diameter

of saad passage. so as to prevent downward

flow of air through said passage. ‘At the

lower end of gaid stem one side thereof is cut

- away. . The port, 10, 1eads from the port, 14,

An exhaust port, 13 leads from ‘the valve
stem passage, 13, to the outside e\haust port,
16. A supply. pipe, 17, containing air un-
der pressure is screw- “thr eaded into the cyl-
inder head, 4, in communication with the
port,:“14. The lower. portion” of said port
opéens 1nto:a: Valve ‘chamber, 18, ‘the outer
portion ‘of which s formed by a :cap, 19,
which:is s¢rew- threaded into the side W‘LH

~ of the cylinder. In horizontal alinement

© 30

.85

with said chamber i is a horizontal passage,
20. A valve, 21, is located within said

chamber, 18, and bears’ normally agalnst a

seat, 22, and has a stem, 23, resting in said

" passage. and. extending into the ‘interior of

the cylinder. Next to the valve, said stem
is -contracted so as-to form an open space

-around said stem within said passage. Said

~ stem has a passage or duct, 24, along its

40

45

50

axis, and next to the valve a duect, 25, in-
tersects said ‘duct, 24, and within the cyl-
inder, a-transverse duct, 26, intersects the
axial duct, 24.. An e\ipandlnw coiled spring;

9T, 1s located within the chamber, 18, and -

be:ns endwise against the cap, 19, dnd

against the valve, 21, for nOImally pressing

said valve to its seat

Below the valve, 21, and at 1tS stem 93,
the interior diameter of the ¢ylinder, 1 is
contracted to ‘conform to the diameter of
the neck oi* stein of the piston, whereby the
stem is held to linear movement. The neck
of the piston has a cam, 28, opposite the

- valve stem, 23, the lowel p01t10n of said

55

cam pe1m1tt1n0' the valve, 21, to seat when
the. plston is in its upper or rest position.
The portion of said cam which is above said
stem when the piston is in its upper position
extends outward toward the cvlinder wall,

. so that when the piston is driven downward

.60

said ecam will push said stem outward qnd
unseat the valve, 21. - While the head is de-

) scendmg, ‘the "valve, 21, is open, so that air

65

is- driven out throuo'h that valve and. up
through the port, 14 into the supply pipe,

17, and through the duct 10, into the space

above ' the piston. The plston is differen-

tldl because the ared on 1ts lower f‘we 1s ]ess

‘downward when the main valve, 6, and the .

"By this means, this piston is started down- ..

"~ the Valve, 21, and the stem, 23, into the in- »

stated, the downward Ppressure over-comes -

“box doors or other part or parts connected

- variation, the flow of air from the upper

-retarding medium or cushion for avoiding: m

than the area of the upper face, the differ- -
piston neck_ Hence .the piston is driven

valve, 21, are both open.

When the valve stem, 13, is ])ushed up-
ward by pressure on the pedal hereinafter - -
described, the main valve, 6, is raised so that
alr may ﬂow from’: the valve chamber, 5,
downward into the passage, 13, and. thence =~ -
upw(ud through the port; 11, into- the in- R
terior of the cyhndex above the piston- head.

ward, the valve, 21, being at the time closed.”.
Soon the cam, ‘)8 foxces the stem, 23, and )
the leve, 21, outwald so that air under
pressure may commumcate downward -
through the port, 14, the chamber, 18; and

terior of the cylinder below the piston head.
The pressure of this air is the same as the
air passing through the port, 10, into ‘the
apper portlon of the cylinder; but since the
piston is ‘a -differential piston, as above

the upward pressure, and the piston -con-
tinues to- move downward until it reaches its -
lower limit. . During such descent of the
piston, the alr bearing - against the piston
from below is driven outward through the -
valve chamber slowly and, before it is thas -

- expelled, it serves as a CHSthl’l or retardmg o

medium to avo1d such rapid movement as
would cause jarring or slamming of the fire

with the piston to be operated by the latter.
- When the main valve stem, 12, is pushed = _
upward for opening the main valve, the por- .
tion of :said stem which is of full diameter 3
extends across the exhaust port, 15, so that .-
air can not pass from the upper portion of °
the ¢ylinder nor from the main valve cham-"~
ber through said exhaust port. When the
main valve stem is again released -and -al-
lowed to des¢end- through the action of the
coiled spring, 9, said valve returns to its .
seat, and-then the valve stem moves down-
ward and uncovers the exhaust port, 15.
Then air can no longer enter through the
port, 10, and air may escape from - the up--
per portion of the interior of the cylinder -
through the port, 11, and the port, 15. An .
.1d1ust1ng screw, 29, 1s seated to extend into
and vary the portv 15. By means of such

portion of the cylinder during the upward...
movement of the plston may be varied and .
such air made to act in varying degrees as a -

objectionably rapid return of the piston to
its upper position. -

It will be observed that the cam 28, is S0 -
arranged that the valve, 21, closes When the ™
piston reaches its upper limit, pressure being I3
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“then cut off from both sides of the piston.

On the plate, 2, is a. journal, 30, which sup-

ports a segment gear, 31, on which is an arm,
32, which extends into a slot, 33,
ton stem-and has a slot; 34, which receives.

in the pis-

a pin, 85, which is seated in the piston stem.

Trom said segment gear an:arm, 36, extends’

outward: horizontally away from the cylin-
der. A journal, 87, is supported by the

Jlate, 2. below the journal; 30, and said jour--
I y Zy ] 5 oY,

nal, 37, supports a segment gear, 38, mesh-

- ing with the segment gear, 31. .On the seg-

15

20

30

35

40

- 4b

_the lapse of a'chosen period .of time will-
now be described. The:upper end of the

50

60

ment gear, 38, is an arm, 89, extending away
from the cylinder parallel to the arm, 36.
When the piston. is driven downward, the
arm, 32, is driven downward and the seg
ment, gear, 31, rotated:to lift the arm, 36.
and the segment gear, 81, turns the segment
gear, 88, upward to move. the arm, 39, down-
ward.- :Said arms may support fire box doors
(not shown) or any-other members. )
-A tube, 40, is screw-threaded into the
lower end of the: cylinder. = A cap, 41, is

screw-threaded into the lower end of=aid.
tube. A hollow cushion block,-42, rests slid

ably in the upper portion of the tube, 40,

‘and projects upward out of said tube into

the interior of the cylinder. The lower end
of said block has 2 head, 43, adapted to bear
upward against the shoulder, 44, in the tube,

40, said shoulder limiting the upward move-
~ ment .of said cushicn block. An expanding

coiled spring, 45; is located within the block,
42, the. tube, 40, and the cap, 41, and-nor-
mally presses said block upward to its upper

Timit. - When the piston stem-moves down-

ward far enough to bear against the'upper
end «of said cushion block, the latter bears
yieldingly against the piston, and the down-
ward movement cf the piston is thus gradu-
ally arrested. ... - o0 L R

The portion of the mechanism thus far

described has been heretofore used; and a.

pedal has been used to raise the main valve.

The. mechanism whereby connection be--
tween the pedal or similar device and the

main valve is destroyed automatically, after

valve bar, 46, normally. rests just below and

in approximate- alinement with- the lewer =
“The gecondary expansion chamber is so_con-
" structed and  arranged .as: to operate so -
“slowly as'to continue to be in.action when

the pisten, or similar member, of the main:
oxpansion chamber has been from its posi~:

end of the valve.stem, 12, so that when sa1d
bar is pushed upward it will abut against
the lower.end of said stem and push the lat-

ter upward. - Said bar is slidable in-an up-

per bearing, 47, and a lower bearing, 48.
The downward -movement. of ~said bar 'is

‘limited by ‘a collar, 49, fixed on said bar

above the lower beéaring, 48, and adapted-to

rest on said bearing. Below the upper bear-

ing, 47, an annular shoulder, 50, supports

said bar, and an expanding coiled spring, .
‘517, surrounds said bar between said shoul-

" der and said bearing : and ‘normally exerts

such pressure against said bearing and said

‘shoulder as will cause k»the bar to move down-
ward: until the-collar, 49, rests on the bear- .
_ing, 48.. The collar, 49, should be so placed

as to bring the upper end of the valve bar a
little below the lower end of: the valve stem
when the valve is seated. - The  bearings,
47, and 48, are large enough to-allow the up-
per portion of the valve bar, 46, to move
laterally in a plane parallel to the plate, 2.
A Dlade spring, 51, is supported by a
bracket, 52, which rests on the plate, 2. Said
spring bears against the valve bar from the
left, as viewed in Fig. 8, and the relative lo-

a

70

75

cation of the parts is such as to bring the

upper end of the valve bar approximately:

80

into alinement. with- the lower-end of the -
valve stem when the valve bar has been

pushed as far toward the right as the-bear-
ing, 47, permits. A pedal, 53, is fulerumed
on a support, 54, and-has one end hinged

to' the lower end of the valve bar at 55, -
When the foot.of the fireman or other -op-

-erator is pressed downward on-the. free end
of the pedal, the opposite end rises and-lifts -
" the valve bar, pressing the upper end of said

bar against the lower end of the valve stem,
12, and pushing said stem and the valve, 6,
upward. .
through the port, 10, to pass -downward
fromi the valve. chamber around the valve
and thence laterally through-the port, 11,

85

90

This * allows the air -entering -

95

‘into the space between the piston; 3, and the

head, 4, of the cylinder, 1. Pressure is thus -

exerted upon the piston and the latter -is
driven downward for the accomplishment
of any work to be done by the motor. While
the parts arve in this relation, the valve re-
mains ‘open and the air pressure is.main-
gained.

" When the valve bar, 46, is pushed aside

against the pressure of theblade spring, 51,

the upper end of said bar is moved out of
alinement and out of engagement with the
main valve stem, whereby the main vaive is

~made frec to move downward.in response: to
“the pressure of the spring, 9. The valve bar
is thus moved -sidewise through the action '

160 -

105

110

of a sccondary. fiuid-actuated expansion.*
chamber-which is put into.action when air -

“js admitted into. the main expansion cham-

ber for driving the main, piston: downward:

tion of rest the desired length of time. In

120

other words; when my motor,is applied for - -

operating the doors of a-fire bex, the dif- " .
125
sion chambers is made sufficient to-allow the

ference between the action of the two éxpan-

fire box. doors.to be-separated from each
other by fluid pressure-in the main expan-

“sion chamber as long as may be desired, the

movement of ‘a4 portion of the secondary ex-
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pansion chamber then acting to permit the

“seating of the main valve.. The secondary
expansion - chamber,. as will be hereinafter.

described, is ‘adapted -to - adjustment for
varying-the time required for its action after
the main valve has been opened. ‘

In the form illustrated by the drawings,
the secondary expansion chamber comprises
a cylinder, 56, on which ‘is a bracket, 57,
which is bolted against the lower portion of

- the main cylinder by means of screw bolts,

58.  On the lower portion of the cylinder,
56, is a head, 59. The upper portion of said
cylinder. is contracted to form a tubular
neck, 60, on the upper end of which is a
head, 61. Within the cylinder is a piston,
62, having a stem 63. Said stem extends
through said neck and the head, 61, and a
small piston, 64, surrounds said stem in

said neck. * Above the small piston is an ex--

panding - coiled “spring, 65, which bears
against said piston and the head, 61, and

- yvieldingly resists the upward movement of

the small piston, said spring constituting a

yielding means for retarding the upward

movement of the two pistons.

- The stem, 63, projects upward through the -
~ head, 61, far enough to bear against the

bell-crank form trigger, 66, when said stem
is driven upward to its upper limit.  Said

trigger is -hinged at 67 on the upper valve

_ bar bearing, 47, and one arm of said trigger

.35

40

extends upward and approximately touches

- the valve bar, when the latter is in normal

position, and -the other arm exténds hori-
zontally into the path of the stem, 63. .On
the head, 4; of the main cylinder is a pipe,
68, which is tapped through said head so as
to communicate with the space between said
head and the main piston. Onthe upper
end of said pipe is a cut off valve, 69, and
above said valve is an 0il cup, 70. By means
of said cup and said cut off valve and said

pipe oil may be admitted into the main cyl-

inder, the cut off valve being normally
closed. Between said valve and the: cylin-
der head, 4, a pipe, 71, is connected with the
pipe, 68, and leads thence downward into the
wall of the secondary cylinder and is there
made to communicate with a duct, 72, ex-
tending downward through said wall.

- the cylinder head, 60, is a neck, 78, in which

55

60

65

is a-valve chamber; 74. - The duct, 72, leads
downward ".and communicates “with said

chamber through a port, 75, immediately
above -the cap, 76, which forms the bottom
of the chamber; 74. : N

A port, 77, extends through the head, 59,
above the chamber, 74. “A valve, 78, is lo-
cated within said chamber and is adapted
to bear against the seat, 79, at the lower end
of said port. Said valve has a stem, 80,
extending slidably into a chamber, 81, in
the cap,76. The upper portion of said stem
is surrounded by a piston, 82, which fits the

1,156,855

“ The port, 86, is smaller than the port, 87,

‘of said cylinder.- The lowest position is the
~position of rest -of the piston, 62, the lower -

~inder through the pipe, 68 (which is also

-from below by the time the piston stem, 63,

tion of said port. The space below the pis- ¥
_ton, "82; being less than the space in the
. lower portion of the cylinder, 56, the valve, -
78, is seated before the piston, 62, is moved: -

On
~ tional to the downward pressure of the 139
cylinder below said piston.. But by contin-
‘ued-flow or air' through -the port, 86, air I#

~on account of the larger net area of the . -

interior .of the chamber, 74. A nut, 83, is

threaded around the stem, 80, and bears up- -
ward against the piston, 82.  Normally said -
nut rests upon the upper face of the cap, 76.
An expanding coiled spring, 84, surrounds:;
the valve between the piston and the head, :
59,-and normally presses said valve down-
ward so as to leave the port, 79, open. In
the wall of the chamber, 74, close to the
head, 59, is a port, 85, making communica- .
tion between the chamber, 74, and the outer
atmosphere. Near the head, 59, a port, 86,
in the wall of the secondary cylinder forms -
communication between the duct, 72, and the
portion of the interior of the cylinder be-
low the piston, 62; and above said piston a =
port, 87, forms communication between the
duct, 72, and the interior of the cylinder. °

in order that air may flow into the 'lower"ﬁi:& :
portion of ‘the secondary . cylinder more -
slowly than it flows into the upper portion -

end of the stem, 63, resting on the head, 59, $§

over the port, 77. - : S o
 The. operation is-as follows: When the"
main valve, 6, is closed, there is no air pres-
sure through-the pipe, 71, into the duet, -
72; for the pipe, 71, receives air from the in- :
terior of the upper portion of the main eyl- ..

used for delivering oil into the interior of
the cylinder). - When the main valve, 6, .
is opened, air is driven through the pipes, 10
68 and 71, and the duct, 72, and the port, 75, -:

into the space below the piston, 82, in the
chamber, 74, whereby said piston’ and the
valve, 78, are driven upward until said -

~valve is'seated and closes the port, 77, air 194

above said piston being -exhausted through =
the port, 85. Thus the port, 77, is closed

moves upward and uncovers the upper ‘por-

At the same time the air enters the port, 75, .
air-also enters the ports, 86 and 87. ' Sinee 118
the -port, 87, is larger than the port, 86, .
greater pressure is established in'the por- -
tion of the cylinder chamber above the pis-
ton, 62, whereby downward pressure, addi-

spring, 65, is exerted upon -the piston, 62;
to prevent the rising of said piston in: re-
sponse to upward pressure of air within the

pressure “in the upper and lower portion . -
of the cylinder becomes equalized. Then, -

lower side of the piston, 62, the piston is
driven upward against the combined down-



. piston is obtained
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ward pressure of the

pressure on the upper side of the piston.” In.
be observed that the’

i

this connection, 1t 1s to
offective or net area of the upper gide of the
by deducting the aren of
the small piston, 1. When the piston is
thus driven upward, the upper end of .the
piston stem, 63, bears against the horizontal
arm of the trigger,
s0 as to make 1t engage
and push it sidewise

gaged from the stem, 12, of the main valve,

G, whereupon said valve is. pushed down:.

ward to its seat by the action of the spring,

9, and the downward pressure. of the air,
As soon as the.

in the.valve chamber, 3.
main valve is thus seated, pressure through
the pipe, 71, is cut offi .This allows the
spring, 65, to drive the. pistons 64 and 62,
downward. At the same time tixnt pressure
ceases through the pipe, 71, the spring,
drives the valve, 78, and the piston, 82,
downward, the air beneath the piston, 82,
being driven outward through the port, 75,
and the duct, 72. During the downward

movement of the piston, 62, the air below .

suid piston is driven through the ports, 77,
and, 85,
ward through the port, 86, and thence up-
ward through the duct, 72, and then.inward
through the port, 87, into the upper por-
tion of the cylinder chamber.” The open-
ing in the head, 61, is large enough: for the
casy outward and inward passage of air
around the piston stem, 63, when the small
piston moves up or down. The downward
movement of the pistons and the piston
stemn is arrested when the lower end of said
<tem bears upon the lower head, 59, of the
evlinder, WLcn that occurs, said stem cov-
ers the port, 77; but that is immaterial, be-
cnuse the air need not pass through said
port while said stem is in such position,
Before snid stem again rises to uncover said
port, said port is closed from below by the
seating of the valve, 7. .

IFrem the above description, it will be seen
(hat the opening of the fire box doors is
tarted or initiated by the fireman., When
lie has pressed the pedal, 53, the valve, 6,
is raised, nnd then the cycle of movements
already described starts and progresses un-
til the door is again closed.

The length of time during which the
door remains open depends upon the length
of time consumed between the admission of
air through the pipe, 71, into the cylinder,
56, and the driving of the piston, 62, to its
npper limit. This again de ends upon two
factors; (1) the difference Eet\veen the ca-
pacities of the ports, 86 and 87, (2) the dif-
forence between the space below the piston,
G2, and the space above said piston when the
piston is at its lower limit. In construction,
the ports, 86 and 87, are made approxi-

4,_mqtely‘in.lthé_ rlghtpro ortion, and.

spring, 65, 8ndthean' magtel e proporuon,.
“sion is made for adjusting the piston, 62, up

‘and _down' to, change

66, and, tilts the. trigger -
the valye bar, 46, -

nuts, the other may .
until it becomes disen-

84,

into the atmosphere and also out- .

8

provi-

- 3

“relation of the
piston. For this

spaces above and below:
purpose, the lower portic :
is screw-threaded and £hé bore of the piston

".be movable end-

is made‘-large;,eno,u_i Y ' »V
wise on said stem., At each side of the pis-

ton is a nut, 88, v>By,.ll;):sening either of said

driven forward for
moving the piston. in th corresponding di-
rection. . The first nut imna 3' .then be driven
against the piston:for: inding the latter in

‘its mew position on the stem, ..
‘have constructed-

An apparatus whic
and' put into operatio
the door .open during:a riod ranging
from 2-seconds to -7 geconds, according to
adjustment; and I have ‘adjusted it for a
period of-3 seconds,W.

el

,gdnpted_ to hold

] which I have found
by observation is & minimum time during
which a fireman can;gonveniently insert a
shovel of coal. . i ..

A register, 89, showing numbers through
the.opening, 90, is secured against the neck
of the'cylinder, 56."" On the register 1s an
uprijght stem, 91, which.is pressed down-
ward. for -making the-registrations. . The

register may be of any desired form. Above,

the register is a cylinder, 92,.in which is a
piston, 93, having a -stem, 94, extending
downward through the:lower head of said
eylinder and abutting against, the stem, 91,
of the register. An expanding coiled spring,
93, surrounds said stem below the piston, 93,
and normally bears said piston and the stem,
94, upward. A pipe, 96, leads from the up-
per ends of the cylinder,.92, into the pipe,
71, so. that when air pressure is put into
said pipe, as already described, nir pressure
will extend from the pipe, 71, into and
through the. pipe, 96, whereby the piston,
03 is_driven downward. .This causes the
\'ui\'e stem, 94, to press the register stem, 91,
downward far enough to cause a registra-
tion. When air pressure in the pipe, 71, is
released, air pressure in the pipe, 96, and
the cylinder, 92, is also released. Then the
expanding coiled spring, 95, forces the pis-
ton, 93, upward. ' This allows the stem, 91,
of the register to be moved upward by the
mechanism of the register. Then these parts
are again ready to repeat downward move-
ment to make another registration. Thus
all the movements of the valve, 6, and the
piston of the main cylinder and the parts
depending upon the movement of said pis-
ton are registered. Hence the register will
show how often the door was opened during
any given period.

Fig. 10 shows another form of the main
expansion chamber. A head, 97, resembling
the head, 4, of the main cylinder already
deseribed, is concave on its inner side. The
stem, 102, is slidable endwise in bearings,

jon of the stem, 63,
bo
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: head and the

; reference to the cylinder head, 4. The

&

104 and 105,
with the concave portion of the head, 97.
Adjacent the head, 97, the stem, 102, bears
2 head, 101. DBetween said head ‘and the
head, 97, is a flexible diaphragm, 99, having
its edges extending outward beyond the con-
cave portion” of the head, 97, and between a
ring, 98, and the adjacent face of the head,
97.  Bolts, 100, extend through said rin
and engage said head, whereby the edge o
said diaphragm is sealed against the passage
of air. An expanding coiled spring, 103,
surrounds the stem, 102, between the guide,
104, and the head, 101, and serves as a con-
stantly-acting means tending to move the
head, 101, and the stem, 102, toward the dia-
phragm, 99, and the head, 97. The main
valve chamber, 5, alreadv described, is
formed on the head, 97, and associated with
said chamber are the valve, 6, seat, 7, cap,
8, spring, 9, stem, 12, passage, 13, and ex-
haust port, 16. ‘And the port, 11, leads from
the upper portion of the passage,13, through
the head, 97, into the space between said
diaphragm, 99. A pipe, 106,
leading from a constant source of wd pres-
sure is tapped into the wall of the valve
chamber, 3, and a duct or port, 107, leads
from said pipe into said chamber. The
pipe, 68, cut off valve, 69, an oil cup, 70, are
applied at the middle of the head, 97, as
already described with reference to the cyl-
inder head, 4; and’ the pipe, 71, is joined
to the pipe, 68, as already described with
valve
bar, 46, is applied below the valve stem, 12,
as already described. The trigger, 66, is
located beside the valve bar, 46, and the sec-
ond expansion chamber is located adjacent
the trigger, only the upper portion of the
stem, 63, of said chamber being shown.
When the bar, 46, is pushed upward and
raises the stem, 12, and the valve, 6, said
stem covers the port, 16, and air flows from
the pipe, 106, through the port, 107, the
chamber, 5, into the upper portion of the
passage, 13, and through the port, 11, into
the space between the head, 97, and the dia-
phragm, 99. The air presses the diaphragm
agninst the head, 101, and thereby presses
snid head and the stem, 102, away from the
head, 97, the chamber, formed bv the head,
97, and the diaphragm being made larger
and larger. Air passes throush the pipes,
68, and 71, into the second expansion cham-
ber, whereby the stem, 63, is driven upward
to tilt the trigger, 66, and make the latter
bear against the side of the valve bar, 46,
for pushing said bar sidewise.

I claim as my invention,

1. Tn a mechanism of the nature described,
the combination of a fluid-actuated expan-
sion chamber comprising fixed and movable
portions, a normally-closed main valve for
admitting fluid into said chamber, yielding

and is axially in alinement

:
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means tending to closé said valve, transmis-
sion means . (separate from said yielding
means) for opening said valve, and auto-
matic means for interrupting the action of
said transmission means, whereby the valve
is freed for closing, substantially as de-
scribed.

2. In a mechanism of the nature described,
the combination of a fluid-actuated expan-
sion chamber comprising fixed and movable
portions, a_normally-closed main valve for
admitting fluid into'said chamber, yielding
means tending to close said valve, transinis-
sion means separate from said yielding
means and controlled by the operator for
opening said valve, and automatic means for
interrupting the action of said transmission
means, whereby said valve is freed for clos-
ing, substantially as described.

3 In a mechanism of the nature described,
the combination of a main fluid-actuated ex-
pansion chamber comprising fixed and mov-
able portions,
for admitting fluid into said chamber, yield-

ing means tending to-close said valve, trans- ¢

mission means for opening said valve, and 2
second fluid - actuated expansion chamber
for interrupting the action of said transniis-
sion means, whereby the main valve is freed
for closing, substantially as described.

4. In a mechanism of the nature described,
the combination of a main fluid-actuated ex-
pansion chamber comprisinfg fixed and mov-
able portions, n normally-closed main valve
for admitting fluid into said chamber, yield-
ing means tending to close said valve, trans-
mission means controlled by the operator for
opening the main valve, and a second fluid-
actuated expansion chamber for interrupt-
ing the action of said transmission means,
whereby the main valve is freed for closing,
substantially as described.

5. In a mechanism of the nature described,
the combination of a main fluid-actuated ex-
pansion chamber comprisin fixed and mov-
able portions, 2 normally-closed main valve
for admitting fluid into said chamber, yield-
ing means tending to close said valve, trans-
mission means for opening said valve, and
a second fluid-actuated expansion chamber
communicating with the main expansion
chamber for interrupting the action of said
transmission means, whereby the main valve
is freed for closing, substantially as de-
scribed. :

6. In a mechanismof the nature described,
the combination of a main fluid-actnated ex-
pansion chamber comprising fixed and mov-
able portions, a normally-cﬁ)sed main valve
for admitting fluid into said chamber, yield-
ing means tending to close said valve, trans-
mission means controlled by the operator for
opening the main valve, and a second fluid-
actnated expansion chamber communicating
wich the main expansion chamber for inter-

a normally-closed main valve.
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rupting the action of * said -transmission
means, whereby -the main valvé is freed for

closing, substantially as described. = - -
+7. In a mechanism of the nature described,

- the combination of a fluid-actuated expan-

sion ‘chamber ‘comprising fixed and -movable
portions, a normally-closed main valve for
admitting fluid into said chamber, yielding
meanis tending to close said valve, a valve
bar (separate from said yielding means) for
opening the main valve, -and: automatic
means for interrupting the action of said

‘vialve bar on the main valve, whereby ‘the
“main valve is freed for closing, substantially

as described.

28, Ini a mechanism of the nature described,.

the combination of a fluid-actuated expan-

sion chamber comprising fixed and movable
portions, a- normally-closed main valve for.

admitting fluid into said chamber, yielding

- means tending to close said valve, a valve

.25
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bar separate from said yielding means and

_controlled by the operator for opening the
miain valve, and ‘automatic means for inter-

rupting the dction of said valve bar on the
main valve, whereby. the main valve is freed
for closing, substantially ‘as described.

- 9. In amechanism of the nature described,

“the combination of a main fluid-actuated ex-
pansion chamber comprising fixed and mov--
able portions, a normally-closed main valve.
for admitting fluid into said chamber, yield- .

ing means tending to close said valve; a
valve bar for opening the main. valve, and
a second. fluid-actuated expansion chamber
for interrupting the action of said valve bar
on the main valve, whereby the main valve
is freed for closing, substantially -as de-
scribed. S S
10. In a mechanism "of the nature de-

seribed, the combination -of “a main fluid-

actuated expansion chamber - comprising
fixed and movable portions, a normally-
closed main valve for admitting fluid.into
said chamber, yielding means tending to
close said valve, a valve bar controlled by
the opérator for opening the main valve, and
a-second fluid-actuated expansion: chamber
for interrupting the action of said valve bar
on the main valve, whereby the main valve
is freed for closing, substantially -as. de-

- scribed. . :

55
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11. In = mech:ﬁﬁsm of the nature - de-

seribed, the combination of a main fluid-

actuated . expansion: chamber . comprising:
fixed and movable "portions, a’ normally-
closed ‘main valve for admitting fluid into -
said” chamber, viélding means tending to
close said valve; a valve bar for opening the -
main valve, and s second fluid-actuated ex- .
parision chamber  communicating with. the -

main expansion chamber for interrupting
the action -of said valve bar on the main

valve, whereby the main valve is freed for-
- closing, :substantially as described.

©12; T a- mechanisni~of “the nature de-

scribed, the combination of a fluid-actuated

: -

expansion--chamber . comprising fixed and -

movable portions, a normally-closed main

valve for admitting fluid into said chamber, 7

yielding means tending to close said valve,
pedal mechanism: for opening ‘the main

valve, and automatic means for interrupting -

the action of said-pedal mechanism, whereby
he main valve is fieed for
tially as deseribed.: .

closing, substan-

75

18. In 2 inechanism of the"ﬁature de-

seribed, the combination of*a main’ fuid-
actuated - expansion  chamber “comprising
fixed and movable portions, -a’normally-
closed main - valve “for adititting fluid -into
said “chamber, yielding ‘means tending to
close said valve, pedal mechanism for open-
ing the main:valve, and & second fluid-actu-

“ated expansion chamber for interrupting the
;action of said pedal miechanism on:the main

valve, whersby the main walve isfreed for
closing, substantially as described.. - v -
© 14..In 'a mechanism of the nature: de-
scribed, the combination of a fluid-actuated
expansion “cliamber comprising fixed and

movable portions; a mormally-closed main’
valve for admitting fluid into said chamber,
yielding means fending to close said valve;.
2 valve bar and: pedal for opening:the main

valve, and automatic means for interrupt-

80
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ing the action ofsaid valve bar on the maix -

-valve; whereby the main valve isifreed for:

closing, substantially as described.

©1b:In a- mechanism ‘of. the nature de-~

scribed, the combination.of a fluid-actuated
expansion chamber . comprising -fixed and
movable portions, a:normally-closed ‘main

100

valve for admitting fliiid into szid chamber;

yielding means tending to close said: valve,
means.for opening the .main valve, and. a

fluid actuated motor:comprising a cylinder,
a differential piston in. -said 'cylinder, a
spring for moving said piston in the divec:

tion-of the larger area side: of the piston,

means for limiting the movement of the pis-

‘ton in said direction, ports leading into said

105

110

cylinder at.opposite sides of the:piston, the -

port-on the smaller area side of the piston
being larger than the other port, means for
simultaneously ‘conducting - a fluid 'to said
ports whereby, when fiuid is admitted ‘to
said “ports, ‘&' pressure exceeding the:pres-

sure at the larger:.area ‘side of the piston
_will be established ‘at the smaller area:side
~of the piston and maintained a limited time,

substantially as described.:
16, In a ‘mechanism -of
scribed, the combination:of a.fluid-actuated

expansion .chamber comprising  fixed .and

movable portions,: a. normally-closed ‘main

valve for admitting fluid:into said chamber,
vielding means tending to close said valve,
a valve-bar for opening;the main valve, and

a fluid -actuated. motor .comprising .4 cylin- .

115

120

the nature de-
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der, a dlﬂ'erentlal piston in said cylinder, a
spring for moving said piston in the direc-
tion of the larger area- side of the piston,

~means for limiting the movement of the

piston in said direction, ports leading into
said cylinder at opposite sides of the piston,
the port.on the smaller area side of the pis-

- ton being larger than the other port, means

g0
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for s1multane0usly conducting a fluid ‘to

said ports whereby, when fluid is admitted
to said ports, a pressure exceeding the pres-

“sure at the larger area side of the piston

will be established at the smaller area side
of the piston and maintained during a lim-
ited time, substantially as described..

17. In a mechanism of the nature de-

scribed, the comblnatlon of a. main ﬁuld-_'

actuated expansion: -chamber - comprising
fixed- and movable portions, a normally-

closed main valve for admitting fluid into-
. a chosen time after the opening of the mam-i53

said . chamber, yielding means tending to

close said valve, a_valve bar for opening
_the main valve, pedal mechanism for mov-

ing said valve bar, and a fluid-actuated mo-
tor comprising a cylinder, a’differential pis-

- ton_in.said cylinder, a spring for moving

said piston in-the direction of the. lalgerf
area side of the. piston, means for limiting.
- . the movement of the piston in said directi on,
30

ports leading into said cylinder at opposite
sides of the piston, the port on the smaller

S area side of the piston being larger than the

other port, means for s1mu1taneously con- ;

- ducting a fluid to said ports whereby, when

40

45

~fluid is admitted to said ports, a pressure -

exceeding the pressure at the larger area side

of “the plston will * be. established at the.

smaller area side of the piston and main-

- tained during a hmlted time, snbstantlally

as described. :
-18. Tn 2 mechanism of the nqtnre de-

scmbed the combination of a fluid-actuated -
expansion chamber comprising fixed and
movable portions, a.normally-closed main-
valve for admitting fluid into said chamber,

- yielding means tending to close said valve,

transmission means .for opening ‘the main
valve, automatic means for interrupting the

“action -of said transmlssmn means on the

50
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main valve, whereby the main valve is freed
for closing; and a register and a fluid-actu-
ated expansion chamber in operative rela-

tion" with said register and in communica- .
tion with said first-mentioned - expansion:
chamber, whereby each exertion of fluid

pressure in the first-mentioned chamber will
be registered on said reglster, substantmlly
as described.

19. In' a2 mechanism’ ‘of the nature de-
scribed, the combmatlon of a main fluid-ac-

- tuated expansion chamber comprising fixed

65

and movable portions, a normally-closed
main valve for admitting fluid into said
chamber, "yielding means tending to close

sald valve, transmission means for openmg

*1,156,855.,

- with said register and in communication with, .

movable portions; a- normally-closed main

‘transmission means for opening said valve,
-and automatic means ' operatively . related::

- freed for closing, substantially as deseribed:

“wvalve for admitting fluid into.said chamz
ber, yielding means tending to close said
_valve, transmission means controlled by the

main valve for admitting fluid into said -

- said valve, transmission means for opening ¥3
~said valve, and a second fluid-actuated ex<

‘main expansion chamber operatively related:
‘to act within a chosen time after the opening -

-tion of ‘said transmission means, whereb;

-~ main valve for admitting fluid -into said -
_chamber, yielding means tending te close
.said . valve, transmlssmn ‘means controlled

chamber and operatively related to act with-

the main valve, a second fluid-actuated : ex:
pansion chamber for interrupting the: ag«
tion of the transmission means on the main:
valve, whereby the main valve is freed for
closing, and a register and a fluid-actuated
expansion chamber in operative relation -

said main expansion chamber, Whereby each,
exertion of fluid pressure in the main cham-~.
ber will be registered on said reglster, sub-.
stantially as described:

20. In a ‘mechanism of the nature. de-v'*
scribed, the combination of a fluid-actuated
expansion chamber comprising fixed and

valve for admitting fluid into said chamber,
yielding means ‘tending to close said valvey

‘with said transmission means to act Wlthln )

valve for interrupting the action of said-
transmission means, whereby the valve s

- '21. In a mechanism of the nature de-
scribed, -the combination of a fluid-actuated °
expansion chamber comprising fixed  and
movable ‘portions, a normally-closed main

operator for opening said .valve, and auto- -
matic means operatively related with said -
transmission means to act within a chosen
time after the opening of the main valve for g0
interrupting the action of said transmission
means, whereby said valve is freed for clos-
ing, substantially as described.

22, In . a mechanism of the. nature de- -
scribed, the combination of a main fluid-ac-
tuated evpansmn chamber compnsmg fixed:: - -
and movable . portions, a mnormally-closed

chamber, yielding ‘means tending to close

pansion- chamber communicating with the

of the main valve for-interrupting the-ae«

the main valve is freed for closing, substan—
tially as.described.
23. In a mechanism of the nature &a‘

‘scribed, the comblnatlon of a mam fluid-ac- I

tuated expansion chamber comprising fixed
and movable portions, a  normally-closed ™

by the operator for opening the main valve,
and :a second fluid-actuated expansion cham-~
ber communicating with the main expansion

in a chosen time after the opemng of thoiﬁ'
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‘main valve for interrupting the action of

said transmission means; whereby the main
valve. is freed for closing, substantially as

-described. ,
24. In a mechanism of the nature -de- -

scribed, the combination of 'a fluid-actuated
expansion chamber comprising fixed and
movable portions, a normally-closed main

valve for admitting fluid into said chamber,-

yielding means tending to close said valve, a
valve bar for opening the main valve, and
automatic means operatively related to act
within a chosen time after the opening of
the main valve for inteérrupting the-action
of said valve bar on the main valve, where-

by the main valve is freed for closing, sub--
‘stantially -as described. : B

"925. In o mechanism - of ‘the nature de-

seibed, the combination of a fluid-actuated.
expansion chamber comprising .fixed and
movable portions, a normally-closed main -

. valve for admitting fluid-into said chamber,

30

[WM]
[

vielding means tending to close said valve,

a- valve bar controlled by the operator for

5 opening the main valve, and automatic .

means operatively: related to act within.a
chosen time after the opening of the main
valve for interrupting the action of said
valve bar on the main valve, whereby the
main valve is freed for closing, substantially
as described. o SN -

-926. In. a-mechanism of “the nature ‘de-

“scribed,. the combination of ‘4 main fluid-

actuated - expansion - chaniber - comprising

5 fixed and removable portions, a normally-
closed main valve for admitting fluid into-

. said chamber, yielding means tending to

490
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close said valve, a valve bar for opening the
main valve, and a second fluid-actuated ex-
pansion chamber operatively related to act
within a chosen time after the opening of
the main valve for interrupting the action
of said valve bar on the main valve, where-
by the main valve is freed for closing, sub-
stantially as described. . A

-97. . In a mechanism  of - the nature de-
scribed, the combination of a fluid-actuated
expansion chamber comprising fixed and

movable portions, a - normally-closed  main’

valve for admitting fluid 1nto said chamber,
yielding means tending to close said valve,
pedal mechanism  for opening the main

‘valve, and automatic means operatively re-

lated to act -within a chosen time after the

opening of the main valve for interrupting

the action of said pedal mechanism, whereby
the main valve is freed for closing, substan-
tially as described. ST v
" 928. In a mechanism of the nature de-

seribed; the combination of ‘a- main fluid-"
actuated expansion - chamber comprising

fixed and movable portions, a normally-
closed main valve for admitting fluid into
said chamber, yielding means tending to

close said valve, pedal mechanism for open-

ing the main valve, and a second fluid-actu-

ated expansicn -chamber operatively related -

to act within a chosen time after the open-

g of the main valve for interrupting the
action of said pedal mechanism on the main

ing

valve, whereby the main valve is freed for
closing, -substantially as described. _

929, In a mechanism of the nature de-
‘seribed, the combination of a fluid-actuated

expansion chamber comprising fixed and

movable portions, a normally-closed main -

valve for admitting fluid into said chamber,

70

75

vielding means tending to close said valve, -

a valve bar and pedal for opening the main
valve, and automatic means operatively re-
lated to act within a chosen time after the

80,

opening of the main valve for interrupting

the action of said valve bar on the main

closing, substantially as described.

- valve, whereby the main valve is freed for .~

88

.80, In a*mechanism of the nature de-

scribed, the' combination of a fluid-actuated

for admitting fluid into said chamber and
a- valve seat around said passage, a main
valve normally seated on said seat, yielding
means tending: to hold said valve on said
seat, means (separate from said yielding
means) for moving the main valve from its

said moving means and the main valve,
whereby the main valve is freed for seat-
ing, substantially as described. = R
31. In a mechanism of the nature ‘de-
scribed, the combination. of a fluid-actuated

expansion chamber comprising fixed and
‘movable portions, means forming a passage

90

95

“seat, and means for relatively disengaging -

100

expansion ‘chamber comprising  fixed - and -

‘movable portions, means forming a passage:

for admitting fluid into said chamber and a
valve seat around said passage, a main valve
normally seated on said seat, yielding means
tending to hold said valve on said seat,

means separate from said yielding means

and controlled by the operator for moving
the main valve from its seat, and means-for
relatively disengaging said moving means
and the main valve, whereby the main valve

“jg- freed for .seating, substantially as de-.

seribed. - -

=82.:In--a machanism of ‘the nature aer
scribed, the combination of a main fluid-

actuated expansion ~chamber comprising

fixed and movable portions, means forming

a passage for admitting fluid into said cham- -

ber and a valve seat around said passage, a

main valve normally seated on-said seat,.

105
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115 -
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yielding means tending to hold said valve -

on said. seat, means for moving the main-
valve from its seat, and a second fluid-actu- -
‘ated expansion chamber for relatively dis-

engaging said moving means and the main
valve, whereby the main valve is freed for
seating, substantially as described.

-'88. In: a~ mechanism. of -the mnature de-.

seribed, the combination of a fluid-actuated

125

130 -
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expansion chamber comprising fixed- and

- movable portions, means forming a passage

for admitting fluid into said chamber and a -
- valve seat around said passage, a main valve

normally seated on said seat, yielding means
tending to hold said valve on said seat, a

valve bar for moving the main-valve from-

~its seat, and means for relatively disengag-

" ing said” valve ‘bar and the main Va;lve,,
‘whereby the main valve is freed for seating,

10

- substantially as described. - ,

34. In a mechanism of the nature de-
scribed, the-combination of a fluid-actuated
expansion- chamber comprising fixed and
movable portions, means forming a passage
for admitting fluid into. said chamber and a
valve seat around said passage, a main valve

‘normally seated on said seat, yielding means
tending to hold said valve on said seat, a
valve bar controlled by the operator for.
moving the main valve from its seat, and

means for relatively disengaging said valve
bar and the main valve; whereby the main

~_ valve is freed for seating; substantially as:

~described. '

35. In .a mechanism of fché nature de-

~ scribed, the combination of a fluid-actuated

30

expansion - chamber comprising fixed and

movable portions, means forming a passage -

for admitting fluid into said chamber and a
valve seat around said passage, a main valve

-normally seated on said seat; ylelding means

tending to hold said valve on said _seat,

* pedal mechanism for moving the main valve

40

from its seat, and means for relatively dis-
engaging said moving means and the main
valve, whereby the main valve is freed for
seating, substantially. as described. E

36. In 'a mechanism of the nature de-
scribed; the combination of a fluid-actuated
expansion chamber comprising fixed and

- -movable portions, a normally-closed main

45

. ber, yielding means tending to close said-

valve for admitting fluid into said chamber,
yielding means tending to close said valve,
transmission means for opening said valve,

and automatic means for interrupting the:

action of said transmission means, whereby

the valve is freed for closing, said interrupt- -

ing means being adjustable to vary the time
consumed by it in acting; substantially as
described. - ‘

-87. In a. mechanism of the nature de-
scribed, the combination of a fluid-actuated

expansion chamber comprising fixed and
movable portions, a normally-closed main
valve for admitting fluid into said cham-
valve, transmission means controlled by the
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operator for opening said valve, and auto-

matic means for interrupting the action of 6¢

said transmission means, whereby said valve = -

1s freed for closing, said interrupting means -

being adjustable to vary the time consumed

by it in acting, substantially as described.

38. In a mechanism of the nature de-

scribed, the combination of a main fluid-ae- .
tuated expansion chamber comprising fixed:

and - movable portions, a normally-closed

main. valve for admitting fluid into said
- chamber, - yielding ‘means tending to close

said valve, transmission means for opening
said valve, and a second fluid-actuated ex-
pansion chamber for interrupting the action
of said transmission means, whereby the
main valve is freed for closing, said inter-
rupting means being adjustable to vary the

time consumed by it in acting, substantially

as described.”

39. In a mechanism - of the nature de-
scribed, the combination of 'a ‘main fluid-
-actuated - éxpansion chamber comprising

fixed -and movable portions, a normally-

closed main valve for admitting fluid into -~
said chamber, yielding means tending to .
_ 86
_trolled by the operator for opening the main

close said: valve, transmission means con-

valve, and:a second fluid-actuated expansion
chamber for interrupting the action of said
transmission means, whereby - the main
valve is freed for closing, said interrupting

means being adjustable to vary the time con-
sumed by it 1n acting, substantially as de-

scribed.

40. In a mechanism of the nature de- ‘

scribed, the combination of a main fluid-ac-
tuated expansion chamber comprising fixed
and movable portions, a mnormally-closed
main valve for admitting fluid into said
chamber, yielding. means tending to close
said valve, transmission means. for opening
said-valve, and a second fluid-actuated ex-

pansion chamber communicating with the
muin expansion chamber for interrupting

the action of said transmission means,
whereby the main valve is freed for closing,
said interrupting means being adjustable to

vary the time consumed by it in acting; sub-.
. stantially as deseribed.” - . '
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In testimony. whereof I have signed my - -

name, in_ presence of two. witnesses, this "
ninth day of October, in the year one thou- =
sand nine hundred and fou-teen. . -
T e - 'GEORGE AKANS.

' Witnesses:’ S
Lon N. BarcueLor,
: D. C. RQBERTSON.

five cents each, by addre_ssiﬁg tlie “ Commissioner of Patents, .
Washington, D. c.” ; : . :




