No. 768,058, ~ PATENTED ATUG. 23, 1904
S A. F. LARSON. -

~ AIR MOTOR.

R | APPLICATION FILED JULY 13, 1903, |
NO MODEL, ' S 3 SHEETS—SHEET 1.
R¥ = -~~~ %) ' o

‘ H_ | - | e ST \)l‘
& ‘::*;}“1 oy Lot ' ~ zﬁ -
llll" l‘ N o o | | | : | ’ | o
"tﬁ:’uﬁm‘;é\ (I8t 2 o =
IRtG) & : 1 | |

| \ E‘ }l ;r\\'x\ ,r: ;fi; ;, *:; ——E—--—--—‘——-{%H_.—_-_—I}_ o -

N IR -

Ex Ehmt’:ﬂ IIM\’l E:\.\ ?;:—ﬁ;f}m:, * T E - | o I @ | Q N
2", \h;iﬁl'\ 'ﬁm - \\:}' | ?7?’2 : TN '_Q;_%-' N
m 1&] AN - | P e : . ™ - I\,\l

D ﬁ'h vy 1 N

I ‘\" 111 o - I . _

R , e

; R G

Q "'. ' 1 T e \

\ D — A= N\

'Q?\\""kw :___/ ' LT\S

R =1 —1 T8N

N T 2V _

: c2% 8 -

_ = . % . a

* - CSHyEs D 8

- | - | S

I i ol S - _

' N9y B

| | | >, ol r = ' By N

- QQ-_ R
w SR S
¥-. \ \\\\%MQ D
N \ AN

\

v ‘ R

- yssesm o . : -IJWEILTUF
N /4 _ - -~ AxelI_Larsom

forney

r
- i




‘No. 768,053.

PATENTED ATG. 23, 1904

A, F. LARSON,

AIR MOTOR.

. APPLICATION FILED JULY 13, 1903.

3 SHEETS—SHEET ¢.

'NO MODEL.

|
_
_
I
_
N
!
_
!
T

v 74 M

b

}

o |

__
,

|
_

I
|

_

_

_

.m.w_

NN

-2

| __.%uw :

LQ'
AN

{ =

'
[ WA il Sl e ey pge ok gy ey ey P I A Sl Bl e e e g g E—— - T SRS Bl skl
.

NN

A .

///

r
L} . 0
il e ep— — PR R L I R N T Tt = T ——

N

! b
i

7

ﬁf

‘90 ¢ \.Q “

m““
Y

—_—
—
——

—

g
-
I
I
I

777
mnﬂ/ 44//

,./////M

://V
%\ m.mﬂ.mvh \ m&v%\ —

.._ ) //”V/rl//r \

h

44 o

L

%
D
]

|
|

[T &

3

N
- N
R

. L = —

S @ oL

,w,//

e E‘ f_l\:\ ,.,,

b >/

-~ LL

ﬂﬂur_n_@ -

Invernfor

Axgl F_.Larson

IllllillliI;E |

=
Hi

i HH : ¥

WL ELERE R

B I
™

.
N3

SRR R




No. 768,063. j . PATENTED AUG. 23, 1904
- ' A, F. LARSON.
AIR MOTOR.
- | APPLICATION FILED JULY 13, 1903.
- NO HO_DEL_. | - - 3 SHEETS—SHERT 3.

O
77
S

Z6

L
J

39
o0
s |
G
<8

la

57
v S

!
!

a

7
Y
£

¢

76
25

36

N {' _
. IIIIllIIlIIIIIIIIIIII mlulummuwm -
03_. | oy | A
S

-f

?

Tverlor
xel . Lar 5011




~No. 768 053.

UNITED STATES

Pa,tented AuguSt"23 .1904.’“ |

PATENT .FFICE

AXEL F. LARSON, OF CHICAGO, ILLINOIS.

AIF{-MOTOF!.

SPEGIFICATION formmg pa,rt of Letters Patent No. 768 053, da.ted August 23 1904,

Apphca.tmn filed July 13, 1903 Serml No. 165,349,

(No model.)

To all whom it may cCoOncern:

Be it known that I, AxeL F. LARSON a, Cltl-.

zen of the United States, residing at Chlcaﬂo

in the county of Cook and Sta,te of Ilhnms,;

5 have invented a certain new and useful Im-
provement in Air- Motors, (Case No: 1,) of
which the following is a full, clear, concise,
and exact descrlptlon reterence bemﬂ' had to

the accompanying dr'aW1n0‘s, iormmﬂ" a part of

10 this specification. |
"My invention relates to motor mechanism
particularly adapted for operation due to com-
paratively small differences in air-pressure.-
~ An air-motor constructed in- accordance
1z with my invention is particularly useful for
the operation of automatic or semi-automatic
musical. instruments in which the difference
in air-pressure necessary for the operation of

the motor is brought about by the opera,tlon-

20 of a suitable bellows
- The partwular objects of my invention are
to provide an air-motor which shall operate
at.an absolutely uniform and unvarying speed
of rotation, and to provide a motor which shall
25 bhe of sm:lple and cheap construction, and one
which cannot readily get out of order or ad-

Justment. |

In many air-motors of the prior art which
have been used for the operation of the mech-

30 anism of automatic piano-players there have
~ been provided suitable bellows or collapsible
- chambers associated with - suitable valving
mechanism whereby the control of a supply | 1
of pressure tothe bellowsis effected. Smta,ble-

35 mechanism has been provided Whereby a main
shaft may be driven by the belldws..

~ valving mechanism of such motors has been
 of such a construction that the valve or valves
do not require an absolutely uniform amount

40 of ‘power throughout a complete cycle, and
| as an apprecmble part of the power developed

by the motor is necessary for the operatwn-

of the valving mechanism this inequality in

the power reqmred to- operate the valves has |
. mechcxmsm of an automatlc piano-player may 95

45 given rise to inequalities in the speed. of T0-
" tation of the main shaft—that is, during any

one complete revolution of the main shait.

there may be a slight variation in the speed
thereof. This shtrht variation in the speed of

50 operation of the air- motor is particularly ob-

dlsk-hke valves employed.

The

~ Jectlonable when such motors are used for the

operation of any of the well-known forms of
automatic piano-players, 1t of course being
desirable in such cases that the perforated
sheet of paper controlling the operation of the 55

keyboard mechanism - %hould be driven at.an
absolutely constant speed.

The construction of a preferred embodi-
ment of my invention Wlll be apparent from
a con81derat10n of the accompanying draw--.6o
ings, in which— | _

F]oure 1 is an end elevatlon Fw* 2'1s a
cross sectlonal view taken on line 2 2 of Fig.

- Fig. 3 1s a top plan view. Fig. 4 is a

'cross seetlonal Vle.w taken on line 4 4: of Fig. 05 '_

9. TFig. 5 is a view in elevation of one of the
1o, 6 1s a per-
spective view showing a. detml of construc-

tion, and Fig. 7 is a detail ShOWlIlU‘ a Spring-

foot for holde' the valves 1n- pOletIOIl upon 7o
their seats. |

1 have illustrated an upright base- board 11,
to the back of which are secured three bellowg

12, 18, and 14. - A.common maln shaft 15 is

adapted to be driven by the bellows through 75

the agency ot siitable reciprocating connect-

ing mechanism consisting of connecting-rods
16 17, and 18, having pwoted connection at
19, 20, and 21, 1espect1vely with the back
boards 29. 28, and 24 of the drwm-ﬂ*—bellows 8o
The connecting-rods connect, I‘BSpLCtIVGIV.,
Wlth cranks 25, 26, and 27 upon the main shaft
The. shait 1S broken or dlmded within the
connectmw-collms 98 and 29. these collars be- |
ing prowded with set—screws 30 30, by means 35
of whlch the angular adjustment ot the Various
cranks may be. a,ccomphshed In the em-

bodiment of my invention herein shown the
‘cranks are set one hundred and twenty degrees
apart. Themainshaftiscarriedin bearmcfs 31 9o

and 32, mounted upon upwardly - extendmcf'
projections 33 and 34 of the base-board 11. The
main shatt is pr ovided at one end with a driv-

ing wheel or pinion 35, by means of which the

be driven. A collar 36 is provided upon the

‘main shaft to prevent the longitudinal move-

ment thereof. A gear-wheel 37 upon one end

of . the main shaft meshes with a Uear-wheel |
38 of the same diameter, this gear-wheel 38 roo.
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being mounted upon a valve-shaft 39, the
shaft 39 extending through a valve-case 40,
upon either end of which is mounted a vul-
canized fiber bearing 41 for the reception of
the shaft 89. Directly below the valve-case
40 1s fastened a wind-chest 42, the wind-chest
and valve - case being practically air - tioht.
Below the wind-chest is fastened a valve 43,
a sultable longitudinal movement of which
regulates the size of the opening into the pas-
sage 44 from the supply-pipe 45 to the inte-
rior of the wind-chest 49. - - |
- While an air-motor embodying my inven-
tion may be constructed to operate due to the
expansion of air at a pressure greater than
that of the atmosphere, I prefer to connect
with the supply-pipe 45 means for producing
a partial vacuum or suction within the wind-
chest 42, where the air-pressure is maintained
lower than that of the atmosphere. The three
bellows which are adapted for successively
causing a forward rotative movement of the
main shaft are each alternately connected,
first with the interior of the wind-chest, where
a partial vacuum is maintained, and then with
the greater pressure of the atmosphere with-
out. |
My present invention has for one of its prin-
cipal objects the provision of improved valv-
ing mechanism for effecting the opening and
closing of the passage-way leading to the driv-
ing-bellows. The interior of the valve-case
42 18 divided into compartments by air-tight
partitions 46, 47, 48, and 49, partition 46 be-
Ing shown in central cross-section in Fig. 4.
The space 50 between the partitions 46 and
47 1s at all times filled with air under atmos-
pheric pressure on account of the large open-
ing 51 in the upper part of the valve-case.
In the same manner the opening 52 connects
the chamber 53 with the atmosphere. The
chamber 54 is provided with an opening 55,

leading to the bellows 12. The chamber 56

18 provided with an opening 57, leading to the
bellows 13, and the chamber 58 is provided
with an opening 59, leading to the bellows 14.
A port 60 leads from the left-hand face of the
partition 46 to the interior of the wind-chest
42.  In asimilar manner the port 61 leads
irom the right-hand face of the partition 47

through this partition to the interior of the |

wind-chest, while the port 62 leads from the
wind-chest to the right-hand face of the par-

tition 49. -

The disk-like rotary valves 63, 64, and 65
control the exhaustion of air from the bel-
lows "12, 13, and 14, respectively. These
disk-like valves are preferably made of vul-
canized fiber or similar material, the faces of
the partitions in the valve-case being costed
with graphite to prevent wear and to permit
the easy rotation of the valves upon their

seats. - - |
Eachof the disk-like valves is provided near
1ts center with diametrically opposite holes 66

768,053

- 66, within which the driving-pins 67 67 of the

chuck 68 project. This chuck is provided
with a set-screw 69, by means of which it
may be secured in position upon the valye-
shaft 39.  Ixeept for the fact that cach valyve-
disk must rotate with its associated chuck,
and therefore with the valve-shaft, there is
considerable freedom of movement bhetween
the valve-disks and the valve-shaft. A sprin -
foot, such as that illustrated in Fig. 7, is do-
sirably provided for each of the valve-disks,
this spring-foot serving, by means of its toos
7070, to press the valve-disk lightly upon its
seat. The pressure exerted by the sprine-
foot may be regulated by properly adjustine

the hub 71 along the valve-shaft 89 and secur-

ing the same in position by means of the sot-
screw 72. A suitable sector, as at 73, is cut
through each of the valve-disks. '
Rotation of the valve-shaft successively
causes the cut-out sectors of the valve-disks
to be properly registered with the ports (0),
61, and 62. Thus a communication is opened
between the wind-chest 42 and the hellows 19
by way of the port 60, the sector-like open-
ing 1n the disk-like valve 63, the chamber 54,
and the opening 55. The vacuum or suction
in the wind-chest 42 causes the collapse of the
bellows 12, thereby causing a forward npulse
to be exerted upon the main shaft 15 th rougly
the crank 25. Before the complete collapse
of the bellows 12 the sector-like opening in
the valve-disk 64 has been brought into PEOIS-
ter with the port 61, whereby a communica-
tion 1s established between the wind-chest 49

and the bellows 13, whereby the collapse of

this bellows is effected to follow the collapse
of the first bellows 12. Thereafter the Open-
ing through the valve 65 is brought into such
a position as to open acommunication hetween
the wind-chest and the interior of the hellows
14, whereby this bellows is caused to co. [apse,
the collapse of each bellows in turn causing o
forward impulse upon the main shatt (5.
Upon the complete collapse of the hellows 1.4
the bellows 12 and its associated valve are

‘again in position to be actuated, whereupon

the cycle of operations is repeated to eause
the continuous forward movement or rotation
of the main shaft 15.

The valves 63, 64, and 65 may De known as
“exhaust-valves,” since they control the ex-
haustion of the air from the bellows witl
which they are associated.

The bellows are respectively provided witl
admission-valves 74, 75, and 76, these valves
being located one in the chamber 50 and two
in the chamber 53, each of which is in open
communication with the atmosphere. The
port 77 leads from the interior of the hel-
lows 12 to the right-hand face of the Par-
tition 46. The port 78 leads from the hel-
lows 13 to the right-hand face of the parti-
tion 48, and the port 79 leads from the hel-

lows 14 to the left-hand face of the partition
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‘These admission - valves -are provided |
W1th sector-like openings similar to those in-
The admission-valves
are so placed upon the valve-shaft as each to
~open a communication between the atmos-.|
phere and the interior of the associated bel-
lows at the time when the associated bellows.-

is being expanded.

Tt will be seen that the. arrancrement Of
‘valves and ports is such that the only air-
pressures brouwht to bear upon any of the

valve-disks are in such a direction as to cause

these valves to be seated, this feature being

d1st1n oguished from the constructlon emploved
in certain devices of the prior art, in which

the wmd-pressure tends to lift the Valves from
their seats against the comparatively strong:
‘tension or pressure of suitable spring mech-
The construction which I have shown

anisim.
herein is such that the air-pressures automat-

~ lcally seat the valves and take up any wear of
the valve or valve-seat which may. occur af-

ter long-continued operation.of the motor.

1t 1s qmte possible to operate a motor con-

structed in accordance with my invention.

without the use of the spring-feet described,

~and such sprmo'—feet may be dlspensed Wlth
if desired.

30

It will be seen, furthermore that the amount
of power requir ed for the operation of my im-. |
proved valving mechanism is at all times the

- same, Whereby any variations in the speed of
- rotation of the main shaft are avoided..

35

40

45

While I have herein shown and described a
preferred embodiment of my invention, it will

be apparent to those skilled in the art that |
many modifications may be employed without

departing from the spirit thereof.

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

1. In an air-motor, the combmatwn w1th a
driving-bellows, of a shait driven by said bel-
- lows throucfh the agency of suitable recipro-

cating connectma' mecha,msm, a.wind -chest
within which the pressure 1s maintained less

than that of the a,tmosphere a valve-shaft

driven.by gears from the main shaft, a rotary

valve on said valve-shaft, adapted. perlodlc-'
“ally to open a commumca,tmw passage-way be-
tween said bellows and s:zud wind-chest, and a
spring-foot engaging said valve and tendmcf.

- to hold said valve lrcrhtlw,r agalnst its seat, the

55

 necting mechamsm a wind-chest within which:

60

65

alr-pressure serving to- maintain said Valve
upon its seat. =

2. Inan mr-motor the combma,tmn with a
driving-bellows, of amain shaftdriven by said

bellows throuorh the agency of suitable con-

the pressure 1is malntamed less than that of
the atmosphere, a rotary valve driven from

said main shaft, adapted periodically to open
a.communicating passage-way. between said

bellows and said wind- chest, and a second ro-

tary valve driven from said main shaft, adapt-
ed 1ntelm1ttently to open.a: commumcatmw

| pressure is mamtamed less than that of the

passage-way between said bellows and thé at-

¥:3

mosphere, the air-pressure serving to ma,m—:.

tain said Valves upon their seats. .
3. In an air-motor, the combination W1t11 q.
plurahty of drwmcr bellows, of a common

‘main shaft driven by sald be]lows through the

agency of suitable reciprocating connectmo*
mecha,msms ‘a: wind-chest within which the

atmosphere,a valve-shaft driven by gears from
said main shaft, a rotary valve for each of said
bellows on smd valve-shaft, adapted period-
ically to open a commumcatmo* passage-way

between sald bellows and said wind- chest, and

a spring-foot engaging said valve and tendmo"
to hold said V&IVB lwhtly agalnst 1ts seat, the

alr-pressure serving to. maintain said Valves
upon their seats.

4. In-an- alr—motdr the combmatlon Wlth a
plurality of duvmﬂ' bellows, of a common

main shaft driven by said bellows through the.
agency of suitable reciprocating connecting

‘mechanisms, a wind-chest . within which the'

pressure 1s maintained less than that of the

‘atmosphere, a rotary valve for each of said

bellows driven from the main shaft, adapted

of said bellows driven from; said main shaft,
a,dapted Intermittently to open a eommumca,t—

Ing passage-way between the associated bel-

lows and the atmosphere, the air-pressure

serving. to maintain all of said valves upon.
their seats. -

5. In an a,lr—motor the combmatlon Wlth )

75

30

Q¢

| periodically to opena commumcatmtr passage-.
| way.-between the associated bellows and said
~wind-chest, and -a second rotary Valve for each

05

- I0O

plura,llty of - dI‘lVlIlO‘ bellows, of a common
maln shaft. successwelv acted upon by said -

bellows, suitable reciprocating connecting
mechamsm for connecting each of said bel-*
lows with sald main shatt a8, wind-chest with-
in which the pressure is mamtamed less than

that of the atmosphere, a rotary valve for

each of said bellows driven from said main
shaft, and adapted periodically to open a com-
mumca,tmcf passage-way between said bellows

a communicating passage-way between said

-bellows and the atmOSphere the air-pressure
‘serving to maintain sa,ld valves upon. thelr-_~
seats. -

6. In an a1r-m0tor the comblnatlon W1t11 a

“driving-bellows, of a main shaft driven by

sald bellows through.th_'e agency. of suitable

reciprocating connecting mechanism, a wind-
chest within which the pressure is maintained

less than that of the atmosphere a valve-shatt
driven by.gears from the main shaft, a disk=
like rotary “valve on said valve-shaft, a valve-
seat for sald valve having a port. ada,pted to

105

LIO

“and said Wmd chest, and asecond rotary valve
for each of said bellows driven from said
“main shaft, and adapted intermittently to open

1135

120

125

afford a communicating passage-way between

Zaid bellows and said wind- -chest when open,
-sald .disk-like. valve -serving: periodically to
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open sald port, and a spring-foot engaging

sald valve and tending to hold said valve
lightly against 1ts seat, the air-pressure serv-
ing to maintain said valve upon its seat.

7. In an air-motor, the combination with a
plurality of driving-bellows, of a main shaft
driven by said bellows through the agency of
suitable reciprocating connecting mechanism,
a wind-chest in which the pressure is main-
tained less than that of the atmosphere,a valve-
shaft driven by the main shaft, a pair of disk-
like rotary valves for each bellows driven by
sald valve-shaft, one of said valves cooperat-

ing with a suitable port to control the open-

ing of a passage-way from said bellows to the
atmosphere, and the other valve codperating
with a second port to control the connection

of said bellows with said wind-chest, and a

spring-tfoot for each valve tending to hold the
valve lightly upon its seat, the air-pressure
serving to maintain the valves upon their
seats.

8. In an air-motor, the combination with a
driving-bellows, of a main shaft driven by
said bellows through the agency of suitable
reciprocating connecting mechanism, a wind-
chest 1n which the pressure is maintained less
than that of the atmosphere, a valve for regu-
lating the pressure within the wind- chest a
Valve-shaft driven by the main shaft, a pair
of disk-like rotary valves for said bellows
driven by said valve-shaft through the agency
of suitable chucks having projecting pins en-
gaging openings in said disk-like valves, one
of said valves codperating with a suitable port
to control the opening of a passage - way
tfrom said bellows to the atmosphere, and the
other valve cooperating with a second port to
control the connection of said bellows with
sald wind-chest, and a spring-foot for each
valve tending to hold the valve lightly upon
1ts seat.

9. In an air-motor, the combination with a
driving-bellows, of a main shaft driven by
sald bellows throuwh the agency of suitable
reciprocating connecting mechanism, a wind-
chest in which the pressure is maintained less
than that of the atmosphere, a valve for regu-
lating the pressure within the wind- che%t a
Valve-shaft driven by the main shaft, a pair
of disk-like rotary valves for said bellows
driven by said valve-shaft through the agency
of suitable chucks having pm]ectmo' pins en-
gaging openings in said disk- like valves, one
of Sald valves cooperating with a suitable
port to control the opening of a passage-way
from sald bellows to the atmosphere, and the
other valve codperating with a second port to
control the connection of said bellows with
sald wind-chest, and a spring-foot for each
valve tending to hold the valve lightly upon
1ts seat, the ailr-pressure serving to maintain
the Ivalves upon their seats.

10. Inan air-motor, the combination with a

plurality of driving-bellows, of a main shaft .

768,093

driven by said bellows through the agency of
sultable reciprocating connecting mechanisn,
a wind-chest in which the pressure 1s main-
tained less than that ot the: atmosphere,avalve-
shaft driven by the main shaft, a pair of disk-
like rotary valves for cach bellows driven by
sald valve-shatt, one of said valves cooperat-
Img with a suitable port to control the open-
ing of a passage-way from said hellows to the
atmosphere, and the other valve cooperatinge
with a second port to control the connection
of said bellows with said wind-chest, and a
spring-foot for each valve tending to hold the
valve lightly upon its seat.

“11. Inan air-motor, the combination with a
phlarality of driving-bellows, of & main shaft
driven by said bellows through the agency of
switable reciprocating connecting mechan-
isms, a wind-chest in which the pressure 1s
malntained less than that of the atmosphere,
a valve-case, partitions in said valve-case con-
taining ports leading from said bellows to
sald wind-chest and from the bellows to the
atmosphere, a valve-shaft driven by the mam
shatt extending through said valve-case, a pain
of disk-like rotary wvalves for cach bellows
driven by saild valve-shattand controlling the
ports through said partitions, one of the
valves of cach pair cooperating with a suit-
able port to control the openimge of apassage-
way from the associated bellows to the at-
mosphere, and the other valve of the pair co-
operating with a second port to control 1110
connection of said bellows with the wind-
chest, and a spring-foot for each valve tend-
ing to hold the valve lightly upon 1its seat, the
alr-pressure serving to maintain the valves
upon their seats.

12. Inan air-motor, the combination with a
plurality of driving-bellows, of a main shaft
driven by said bellows through the ageney of
suitable reciprocating connecting mechan-
1sms, a wind-chest in which the pressure 1s
mamtfuned ess than that of the atmosphere,
a valve-case, partitions in said valve-case con-
talning ports leading from said bellows to said
wind-chest and from the bellows to the at-
mosphere, a valve-shaft driven by the main
shaft extending through said valve-case, and
a palr of disk-like rotary valves for ecach bel-
lows driven by said valve-shaft and control-
ling the ports through said partitions, one of
the valves of each pair codperating with a
suitable port to control the opening of a pas-
sage-way from the associated bellows to the
atmosphere, and the other valve of the par
coOperating with a second port to control the
connection of said bellows with the wind-
chest,the alr-pressures serving to maintainthe
V&lVGS upon then" seats.

13. In an air-motor, the combination with a
plurality of driving-bellows, of a main shaft
driven by said bellows through the agency of
suitable reciprocating connecting mechan-
isms, a wind-chest 1n which the pressure i1s
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maintained less than that of the atmosphere,
a valve-case, partitions in said valve-case con-

taining ports leading from said bellowsto said

wind- ehest and from the bellows to the at-

mosphere, a valve-shaft driven by the main

sheft extending through said valve-case, a
pair of disk- llke rotary valves for each bel-

lows driven by said valve-shaft and control-

ling the ports through said partitions, one of
the valves of each peir codperating with a
suitable port to control the opening of a pas-
sage-way from the associated bellows to the at-
moephere and the other valve of the pair co-
operating with a second port to control the
connection of said bellows with the wind-chest,

and a spring-foot for each valve tending to
hold the valve lightly upon its seat.

14. In an air-motor, the combination witha,
plurality - of drlvmo*-bellows, of a main shaft
having a eorrespondmc' number of cranks by

* which said shaft is driven throu ch the agency

‘of suitable connecting-rods, means for angu-

- larly adjusting said cranks with respect to

30

each other, a wind-chest within which the
pressure is mamtemed less than that of the at-

mosphere, rotary valves for each of said bel--

lows driven from said valve-shaft, one of said

valvesadapted to open the communicating pas-

sage-way between the associated bellows and
said wind-chest,the other of said valves adapt-

~ed to control a communicating passage-way

between the bellows and the atmosphere the

alr-pressure serving to maintain said valves

- upon their seats, and a spring-foot for each
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valve tending to "hold the valve lightly upon
1ts eeet

TInan elr-moter the eombmatwn Wlth q,

plurellty of drwmw—bellows of a main shaft:

-~ having a corr espondmfr number of cranks by
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- each other a wind-chest within which the

which ' said shaft is driventhrough the agency
of suitable connecting-rods, means for angu-
larly adjusting said cranks with respect to

~ pressure is ‘maintained less than that of the
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atmosphere, and rotary valves for each of said
bellows driven from said main shaft, one of

. said valves adapted to open a communicating
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passage-way between the associated bellows

and said wind-chest, the other valve adapted

to control a communicating passage-way be-
tween said bellows and the atmosphere, the

alr-pressure serving to memtem said valves |
upon their seats.

16. In an air-motor, the combination with a

driving-bellows, of a main shaft driven by

o

said bellows through the agency of euitebie -

connecting meehemsm a wind-chest within
which the pressure is maintained less than

that of the atmosphere, a rotary valve adapted
periodically to open a communicating passage-

way between said bellows and said wind-chest,
a second rotary valve adapted mtermlttently
to open a communicating passage-way be-
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tween said bellows and the atmosphere, the

air-pressure serving to maintain said valves
upon their seats, and & valye-shaft for said

valves driven by said mem shaft threuc-'h the
medium of gears.

17. In an air-motor, the combmetlon with a

plurality of drwmﬂ‘_-bellows of & main shaft

driven by said bellows through the agency of

‘suitable reciprocating connecting meehemsm

a wind-chest in which the pressure is main-
tained less than that of the atmosphere, a
valve-shaft driven by the main shaft through
tary valves for each bellows driven by said

with a su1table port to control the opening of

a passage-way from said bellows to the atmos-

phere, and the other valve codperating with
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‘the medium of gears, a pair of disk-like ro-

valve-shaft, one of said valves cooperatmﬁ* '
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a, second port to control the connection of said

bellows with said wind-chest, and a spring-

foot for each valve tending to hold the valve
lichtly upon its seat, the air-pressure ser ving

to maintain the Valves on their seats.
18. Inanair-motor, the combmetlon with a

’plura,hty of driving-bellows, of a main shaft

having a eorrespondmw number of cranks by
which said shaft is driven through the agency
of suitable connecting-rods, means for angu-
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larly adjusting said cranks with reepeet to

each other, a wind-chest within which the

pressure is maintained less than that of the -

atmosphere, a valve-shaft driven by the main
shaft through the miedium of gears, and ro-

| tary valves for each of said bellows driven by

said valve-shaft, one of said valves adapted to
open a communicating passage-way between
the associated bellows and said wind-chest, the
other of said valves edapted to control a com-
municating passage-way between said bellowe
and the etmOSphel e, the air-pressure serving
to maintain said valves upon their seats.
In witness whereof I hereunto subseribe my
name this 7th day of July, A. D. 1903.
o AXEL F. LARSON
Withesses:
- Lyxy A. WILLIAMS,
Harvey L. HANSON.
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